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Abstract
The history of computing has often been told as a succession of paradigms
(mainframes, time-sharing, personal computing, and networking), driven mainly by the
technical processes of miniaturization and Moore's Law. Each of these models for the
organization of computer systems, however, was simultaneously a model for the politics
and social relations of a coming information society. The replacement of one model with
another owed not only to technological changes, but also to changes in the political and
cultural landscape, which shaped ideas about how computer technology could and should
be brought to a mass audience.
In the early 1960s, on the basis of the new technology of computer time sharing,
a utopian vision of a universal "computer utility” emerged. It was to be developed with
the aid of planning on a national scale and deliver computing and information services
into homes and offices from centralized machines. That vision faced institutional,
political, and technical obstacles in the United States, and was eventually replaced by a
more individualistic vision of mass computing centered around the personal computer
and, later, the Internet. The political and institutional environment of France, on the other
hand, allowed the utility model to briefly flourish there. By the 1990s, however, France,
due to its imitation of American industrial and telecommunications policy, also embraced
the decentralized, personal computing/Internet model.
The history of computing is not a simple story of the replacement of a remote,
authoritarian computer centers with democratic personal computing. The computer
utility vision mixed large-scale systems and military sponsorship with an emphasis on
iv

empowering individuals. It also, therefore, calls into question histories of technology that
inscribe a sharp fault line between the technological approach of the establishment and
that of its its opponents. This fault line cannot be dispensed with altogether—a belief in
its existence was essential to the self-fashioning of the personal computing community.
An even more significant fault line, however, cut across time rather than across society,
dividing the widespread belief in institutions and systems of the 1960s from the 1970s
libertarian reaction.
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Introduction
In 1965, psychologist and computer researcher J. C. R. Licklider lamented the
commonplace attitude towards the computer as something remote and “enthroned,” in
unending need of data from “a constant procession of human servants.” All day long
those servants would come and go, supplying their punched cards to an operator, waiting
for the results, leaving with a stretch of printer paper, all without ever being admitted into
the presence of their master. Yet the moment would come, late at night, when the
operator would leave the computer unguarded. Then he who had loved it from afar might
overcome his insecurity, walk through the dim input-output room with its silent line
printers and punched-card machines, edge past the gleaming plate-glass wall of the
machine room, and stand at last in that place where the beating heart of the computer lay.
There sat the central processing unit, the memory banks, the reels of storage tapes--and
the interactive operator's console, normally reserved for debugging the system. At last,
Licklider wrote, the computer lover “may sit down at the console, throw a switch or two,
and type his name on the input typewriter. That experience is like sitting at the controls
of a 707 jet aircraft after having been merely an airline passenger for years.”1
Licklider experienced the computer as a source of individual empowerment and
liberation. He wanted to spread that experience as widely as possible, to see the creation
of a national network that would give everyone interactive access to computation, digital
communication, and on-line libraries of information. He was not, however, a promoter of
unfettered individuality; he did not prefigure the counterculture and the personal
computer, at least not in a straightforward way. As a psychologist, he thought about how
1 J. C. R. Licklider, “Man-Computer Partnership,” International Science and Technology, May 1965, 18.
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to tweak the levers of motivation and behavioral reinforcement, not about how to enable
self-actualization. As a technological dreamer, he envisioned a well-planned, integrated,
and hierarchical national information infrastructure, not a thousand blooming flowers of
small-scale, grassroots devices. In order to achieve that dream, he encouraged
individuals to come together as citizens of a nation to guide the future of computerization
in the optimal direction, not to chart their own path.
Consider a plan that Licklider put forth in 1967, for shifting the momentum of
television away from passive broadcasting and toward an interactive, educational,
computerized system: he proposed organizing the network in a “quasi-geographical
hierarchy,” with local, regional, and national nodes; he posited that two-way television
could “strengthen and even restructure motivation” in its users rather than relying on
“previously established drives” as passive television watching did; and he argued that if
Americans failed to ensure the implementation of such a system in the next generation of
television technology, “we could be correctly accused of having a blind spot in our
foresight. What more appropriate contribution could technology make to democracy than
good channels of communication directed from every man to the foci of society?”2
The personal computer boom of the late 1970s and the Internet boom of the mid1990s that succeeded it drew on an entirely different set of assumptions from Licklider's
about the way that both computer technology and modern society should be organized.
The boosters of those technologies rejected systems thinking, government planning, even
in some cases the very structure of the nation-state, in favor of total individual freedom.
While the personal computer pioneers drew heavily on the technological components
2 J. C. R. Licklider, “Televistas: Looking Ahead Through Side Windows," in Carnegie Commission on
Educational Television, Public Television: A Program for Action (New York: Bantam Books, 1967), 203
and 214.

2

developed by Licklider's generation, they largely overthrew the organizational framework
within which their elders had imagined those components to fit.
They were able to do so because Licklider's vision of a centrally-administered,
nationally-planned information system had largely crumbled by the 1970s, in the face of
political, technical, and institutional obstacles. The environment of the U.S. at the time
was not one where such a system could easily thrive.

Two Generations of Dreamers
The standard grand narrative of the history of computing recounts a succession of
computer architectures, from batch-processing mainframes, to minicomputers and timesharing, to personal computing, to the Internet.3 Although, as Michael Mahoney has
pointed out, none of the later architectures came close to fully displacing its predecessors,
all of them were intended to.4 Their creators saw themselves as part of a movement to
restructure the whole of computing along new and improved lines. The importance of
such utopian dreams to the history of technology has long been recognized.5 This is the
story of two generations of American dreamers, two movements to re-imagine the

3 This is roughly the structure, for example, of the new “Revolution: The First 2000 Years of Computing”
exhibit at the Computer History Museum in Mountain View: http://www.computerhistory.org/
revolution/topics (accessed May 1, 2011). The two major synthetic histories of computing also trace the
succession of computer architectures, although they also include histories of software and the computer
industry. Martin Campbell-Kelly and William Aspray, Computer: A History of the Information Machine
(New York: Basic Books, 1996); Paul E. Ceruzzi, A History of Modern Computing, 2nd ed. (Cambridge,
MA: MIT Press, 2003).
4 Michael S. Mahoney, “The Histories of Computing(s),” Interdisciplinary Science Reviews 30, 2 (June
2005), 119-35.
5 Lynn White, Jr., Medieval Technology and Social Change (London: Oxford University Press, 1962), 13334; Joseph J. Corn, ed., Imagining Tomorrow: History, Technology, and the American Future (Cambridge,
MA: MIT Press, 1986); George Basalla, The Evolution of Technology (Cambridge: Cambridge University
Press, 1988), 64-102. See Patrice Flichy, The Internet Imaginaire, trans. Liz Carey-Libbrecht (Cambridge,
MA: MIT Press, 2007), for a theory of the productive cycle between utopia and ideology in technological
practice.
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architecture of computing.6 Each of them, in their own way, sought to widen the circle of
computer users and transform the computer itself from an abstruse calculating aid into an
interactive mass medium, and thereby to empower and inform individuals and strengthen
democracy.7 Each of them also saw a need to integrate computers with
telecommunications systems, to form an infrastructure that would allow for the
communication, processing, and storage of digital information.8
The first generation, Licklider's generation, hoped to do so by building centralized
computer utilities, modeled on the power grid. The second generation hoped to do so
through personal computers, under the direct control of each individual. All such hopes
have, of course, been exaggerated. Mere access to an information system, as Langdon
Winner has correctly pointed out, does not automatically translate into more knowledge,
nor more democratic power.9 Yet Winner was not correct to condemn all proclamations
of a computer revolution as a homogeneous collection of empty marketing slogans. The
more thoughtful advocates of computer utilities and personal computing had quite
6 These generational movements were similar in many ways to the computerization movements described
by Rob Kling and Suzanne Iacono, but much more diffuse. Rob Kling and Suzanne Iacono, “The
Mobilization of Support for Computerization: The Role of Computerization Movements,” Social Problems
35, 3 (June 1988), 226-43.
7 On the integration by media scholars of computing-communications systems into the concept of mass
medium see W. Russell Neuman, The Future of the Mass Audience (New York: Cambridge University
Press, 1991); Merrill Morris and Christine Ogan, “The Internet as Mass Medium,” Journal of
Communication 46 1(Winter 1996), 39-50; Steven Best and Douglas Kellner, The Postmodern Adventure:
Science, Technology, and Cultural Studies at the Third Millennium (New York: Guilford Press, 2001), 149244; Henry Jenkins, Convergence Culture: Where Old and New Media Collide (New York: New York
University Press, 2006).
8 Historians have usually discussed the broad history of the fusion of computers and communications in the
context of deregulation and telecommunications policy (see Chapter 2). One notable exception is Hans
Hellige's three-stage account (military command and control systems, large-scale military-civilian systems,
local networks): Hans Dieter Hellige, “From SAGE via Arpanet to Ethernet: Stages in Computer
Communications Concepts Between 1950 and 1980,” History and Technology 11, 1 (1994), 49-75.
Richard John surveyed the relevant literature in 2001: Richard R. John, “Rendezvous with Information?:
Computers and Communication Networks in the United States,” Business History Review 75, 1 (Spring
2001), 1-13.
9 Langdon Winner, “Mythinformation” in The Whale and the Reactor: A Search for Limits in an Age of
High Technology (Chicago: University of Chicago Press, 1996), 98-117.
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distinct ideas about the political and social conditions necessary to ensure that computing
would develop in what they considered the proper direction.
The economic and scientific value of the electronic computer as a powerful
calculating machine was immediately evident in the aftermath of its creation, out of the
crucible of the Second World War. By the 1950s, the bespoke, room-filling electronic
calculators of the immediate post-war period gave way to industrial products from
corporations like International Business Machines (IBM) and Remington Rand. A
computer and its paraphernalia (from punch-card readers to magnetic tape storage
devices) might still fill a room, but they were now packed into sleek, modular cabinets
and shipped to major organizations around the world—census and tax bureaus, military
bases, insurance and oil companies, universities. True to its etymology, however, the
computer remained primarily a number-cruncher: scientific calculations, the production
of actuarial tables, the processing of customer bills and employee payrolls, such was its
purview.10
By the 1960s, however, the computer was taking on new roles, and spreading to
new kinds of users. Transistors, a fraction of the size and cost of vacuum tubes, enabled
the creation of faster machines, on the one hand, and smaller and cheaper ones on the
other. A new technology called time-sharing allowed many users to share the high-speed,
multi-cabinet mainframes of the day, while new minicomputers could fit under a desk and
within the budget of an average business, school, or university department.11 Engineers
and academics had also found creative new ways to use the computer. By 1963, for
example, American Airlines agents across the United States were managing customer
10 Campbell-Kelly and Aspray, Computer, 79-130; Ceruzzi, A History of Modern Computing, 47-78.
11 Campbell-Kelly and Aspray, Computer, 207-29.
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reservations via terminals that connected to a central computer in upstate New York, and
the other major carriers followed suit.12 The computer, evidently, could become an
interactive device that was as much or more a communications and information node as it
was a calculator. With the enthusiastic prodding of computer salesmen, many
businessmen and government officials began to imagine the computer as the brain of their
organization, with the ability to tie its diverse operations into a harmonious, efficient
whole.13 A number of organizations also developed computer systems offering on-line
access to a cataloged store of information, whether bibliographic, medical, legal, or
otherwise.14
Impressed by the computer's broadening reach, a number of academics, engineers
and businessmen developed a new sense of its importance, in two senses: first, as the
technological model for an informational world-view that understood both natural and
social processes in terms of information exchange. Second, as the centerpiece of an
major economic shift away from mechanical industry and towards service and intellectual
work. For those who believed in this new central position for information technology,
decisions about the architecture of computing became decisions about the architecture of
society, about the shape of the coming “information society.”15 How one made such
12 Campbell-Kelly and Apsray, Computer, 169-76.
13 Thomas Haigh, “Inventing Information Systems: The Systems Men and the Computer, 1950-1968,”
Business History Review 75 (Spring 2001), 15-61; Jon Agar, The Government Machine: A Revolutionary
History of the Computer (Cambridge, MA: MIT Press, 2003), 333-38.
14 Charles P. Bourne and Trudie Bellardo Hahn, A History of Online Information Services, 1963-1976
(Cambridge, MA: MIT Press, 2003).
15 The phrase “information society” was not widely used until the 1970s, but it is a useful umbrella for
encapsulating a variety of models (information revolution, knowledge society, post-industrial society, etc.).
Each of these differed in their specifics, but shared the premise that information, knowledge, and
computers were becoming central to the economic and social relations of the U.S. and other wealthy
nations. In the 1960s the concepts of “information revolution” and “post-industrial society” both included
this premise. The canonical works in this genre include Fritz Machlup, The Production and Distribution of
Knowledge in the United States (Princeton, NJ: Princeton University Press, 1962); Zbigniew Brzezinski,
Between Two Ages: America's Role in the Technetronic Era (New York: Viking Press, 1970); Peter Drucker,
The Age of Discontinuity: Guidelines to Our Changing Society (New York: Harper & Row, 1969); Daniel
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decisions depended upon how one understood society's problems and what one saw as
their solutions.
The first generation of computer utopians, born before World War II and coming
into professional prominence after it, understood electronic computing primarily in
relation to the progressive ideology then-ascendant among the professional classes.
Progressive thought arose around the turn of the twentieth century, in response to the
challenges presented by large-scale industrial capitalism. It is doubtful that any single
description can fully characterize all aspects of progressivism, which included Christian
social gospel, anti-temperance and suffrage movements, agrarian populism, and more.16
For the purposes of this story, however, it is what progressivism looked like from the
perspective of the professional classes that is most important. Progressive intellectuals
believed that laissez-faire liberalism had lost its way. Industrialists and other exploiters
of the weak had perverted Adam Smith's doctrine into a pursuit of personal liberty as an
end in itself, thus giving rise to a socialist reaction and endangering the entire social and
economic system. The progressives wanted to recover what they saw as the original
intent of liberalism, in which liberty was a means to the end of justice. They wanted
citizens to act out of a greater sense of communal fellow-feeling, and to build an
administrative government that would serve the broad public interest rather than acting as
a market for horse-trading among private interests.17 Most importantly for the purposes
Bell, The Coming of Post-Industrial Society: A Venture in Social Forecasting (New York: Basic Books,
1973); Marc Porat, The Information Economy (Washington, D.C.: U.S. Government Printing Office, 1977);
Alvin Toffler, The Third Wave (New York: William Morrow and Company, 1980); Manuel Castells, The
Rise of the Network Society (Cambridge, MA: Blackwell Publishers, 1996). For critical examinations of
the information society, see Frank Webster, Theories of the Information Society (London: Routledge, 1995);
Armand Mattelart, The Information Society: An Introduction, trans. Susan G. Taponier and James A. Cohen
(London: Sage Publications, 2003).
16 Daniel T. Rodgers, “In Search of Progressivism,” Reviews in American History 10, 4 (December 1982),
113-132.
17 James T. Kloppenberg, Uncertain Victory: Social Democracy and Progressivism in European and
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of technological system-building, the intellectual leaders among progressives believed
that Jeffersonian localism and a policy of drifting willy-nilly into the future was no longer
adequate to modern problems; society instead needed to plan ahead to develop nationalscale solutions to manage the industrial future.18
Drawing on this intellectual milieu into which they came of age, the first
generation of information-society thinkers produced a vision of a “computer utility.”
Like the electric power utility, this projected system was expected to deliver power from
massive plants into factories, homes, offices, and schools across the country. Rather than
replacing or facilitating physical work, however, the computer utility would do the same
for mental labor, by providing on-demand access to information and computer power.
This concept drew on two major threads of progressive practice: the progressive
engineering project of social improvement through systems building (of which more in
Chapter 1), and the progressive economic project of public utilities.
The ideal of the public utility emerged in U.S. cities around the turn of the
twentieth century.19 Progressive economists, municipal administrators, and utility
managers all came to see systems like the telephone and electrical power networks as a
crucial part of the project of the social integration of cities. They were thus imbued with
a special social responsibility to make their services accessible to the entire body of

American Thought, 1870-1920 (New York: Oxford University Press, 1986); Daniel T. Rodgers, Atlantic
Crossings: Social Politics in a Progressive Age (Cambridge, MA: Harvard University Press, 1998); Robert
M. Crunden, Ministers of Reform: The Progressive's Achievement in American Civilization, 1889-1920
(Chicago: University of Illinois Press, 1984).
18 Robert H. Wiebe, The Search for Order, 1877-1920 (New York: Hill and Wang, 1967), 164-95; Herbert
David Croly, The Promise of American Life (New York: MacMillan Company, 1914 [1909]); Walter
Lippmann, Drift and Mastery: An Attempt to Diagnose the Current Unrest (New York: Michael Kennerley,
1914).
19 Thomas K. McCraw, Prophets of Regulation: Charles Francis Adams, Louis D. Brandeis, James M.
Landis, Alfred E. Kahn (Cambridge, MA: Belknap Press, 1984).
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citizens, affording greater equality of economic, social, and political opportunity to all.20
In order to further this aim, many cities established their own utility services, while others
relied on regulations to ensure that private corporations fulfilled their obligations to the
public. As the electrical grid and telephone network began to expand across the
continent, the ideal of the public utility (whether private or government-owned) expanded
as well, to become an instrument of not just municipal, but national citizenship.21
The second generation of computer utopians also believed that access to
interactive computing empowered individuals. For them, however, the progressive vision
of centrally-administered systems in service of the public interest was untenable as a
route to the information society. Bureaucracy and liberty, to their minds, were
irreconcilable. Having come of age in the era of Vietnam and Watergate, they looked
upon the federal government, large computer companies, and other major social
institutions as inept at best and malicious at worst. They sought a way to build a
universal, interactive computer-communications system without recourse to central
administration or heavy-handed state intervention. They found the answer in the
microcomputer—also known as the personal computer.

Fault Lines
The first contribution of this dissertation is to enrich the historiography of this
20 Richard R. John, Network Nation: Inventing American Telecommunications (Cambridge, MA: Belknap
Press, 2010), 267-68.
21 Ronald C. Tobey, Technology as Freedom: The New Deal and the Electrical Modernization of the
American Home (Berkeley: University of California Press, 1996). AT&T, with its national long-distance
network, already began to promote an image of itself as the provider of a “national neighborhood” in the
first two decades of the twentieth century. Roland Marchand, Creating the Corporate Soul: The Rise of
Public Relations and Corporate Imagery (Berkeley: University of California Press, 1998), 48-87; Robert
MacDougall, “The Wire Devils: Pulp Thrillers, the Telephone, and Action at a Distance in the Wiring of a
Nation,” American Quarterly 58, 3 (Sep 2006), 715-741.
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personal computing generation. The history of personal computing offered by the
historical actors themselves portrayed personal computing as a revolutionary
development ex nihilo. Hobbyists and countercultural entrepreneurs, according to this
account, wrested computer power from the unwilling hands of governments and large
corporations and their batch-processing operations, and gave it to the people.22 A later,
revisionist, literature has instead found continuities between personal computing and
earlier promoters of interactive computing and man-machine interaction.23
Most of the revisionist literature, however, focuses on the slender connections
between the personal computer hobbyists and two San Francisco Bay-area institutions—
Douglas Engelbart's Augmentation Research Center (ARC), and the Xerox Palo Alto
Research Center (PARC). In fact, the research at ARC and PARC achieved no wider
significance until the introduction of the Apple Macintosh in 1984, almost a decade after
the start of the personal computing boom. That boom originated with electronics
hobbyists, not in academic research labs. Moreover, the focus on these West Coast
connections has obscured the fact that taking up the personal computer implied a
rejection of an entirely different vision of mass computing that had flourished in the

22 Paul Freiberger and Michael Swaine, Fire in the Valley: The Making of the Personal Computer
(Berkeley: Osborne / McGraw-Hill, 1984), 136-9; Steven Levy, Hackers: Heroes of the Computer
Revolution (New York: Delta, 1994 [1984]); Theodore Roszak, The Cult of Information: The Folklore of
Computers and the True Art of Thinking (New York: Pantheon Books, 1986), 135-55; Robert X. Cringley,
Accidental Empires: How the Boys of Silicon Valley Make Their Millions, Battle Foreign Competition, and
Still Can't Get a Date (Reading, MA: Addison-Wesley, 1992), 35-43; Stewart Brand, "We Owe it All to the
Hippies," Time, March 1 1995.
23 John Markoff, What the Dormouse Said: How the Sixties Counterculture Shaped the Personal Computer
Industry (New York: Viking, 2005); M. Mitchell Waldrop, The Dream Machine: J.C.R. Licklider and the
Revolution That Made Computing Personal (New York: Viking, 2001), 428-53; Fred Turner, From
Counterculture to Cyberculture: Stewart Brand, the Whole Earth Network, and the Rise of Digital
Utopianism (Chicago: University of Chicago Press, 2006), 105-118; Michael Friedewald, "Die Geistigen
und Technischen Wurzeln des Personal Computers," Naturwissenschaftliche Rundschau 53, 4 (2000), 165171; Paul Ceruzzi, "From Scientific Instrument to Everyday Appliance: The Emergence of Personal
Computers, 1970-77," History and Technology 13, 1 (1996), 1-31.
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Midwest and East, based around the computer utility.24
In other words, while the pioneer literature constructed a mythological gulf,
portraying the personal computer hobbyist effort to bring computing to the masses as
unprecedented, the revisionist literature has papered over a very real gulf in its effort to
find links to the past. The personal computer pretended to be one kind of revolution—the
first effort to bring computer power to the people and overthrow the hegemony of IBM
and batch-processed computing. That was not so. The personal computer was indeed
revolutionary, however, to the degree that its creators embraced an ethic of unfettered
individual liberty, and rejected the institutional value system embodied by the computer
utility.25
By exploring that now-obscure 1960s vision of mass computing, this dissertation
makes its second contribution: extending the blurring of Cold War “organization man”
and communalist counterculture begun by Fred Turner. Many observers saw the political
battles over the Vietnam War and civil rights during the 1960s and 70s as having created
a fault line American society: obedient insiders to one side, and the anti-system outsiders
of the counterculture and the New Left to the other. Those on either side of that line have
reinforced it in their accounts of that era, whether they celebrated the “silent majority” or
the resisters of the military-academic-industrial complex.26 In From Counterculture to
24 One noticeable exception is communications scholar Ted Friedman, who pointed out that the personal
computer represented a shift from a communitarian, utility model of time-shared computing to an
individualist model. Ted Friedman, Electric Dreams: Computers in American Culture (New York: New
York University Press, 2005), 99.
25 As Edward Constant wrote in his analysis of the shift from propeller to turbojet technology: "...adoption
of a new system often implies not only a new device but a new value system, a new set of criteria by which
technology is judged. ...what the community regards as essential, invaluable, and normal in the old system
may be regarded by proponents of a new system as trivial and expendable." Edward W. Constant II, The
Origins of the Turbojet Revolution (Baltimore: Johns Hopkins University Press, 1980), 18.
26 On the rise of the radicals and the Silent Majority, see Maurice Isserman and Michael Kazin, "The
Failure and Success of the New Radicalism" and Jonathan Reider, “The Rise of the 'Silent Majority',” in
The Rise and Fall of the New Deal Order, eds. Steve Fraser and Gary Gerstle (Princeton, NJ: Princeton
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Cyberculture, however, Turner showed that a group of countercultural “new
communalists” absorbed many of the values of the post-World War II techno-scientific
research establishment—cybernetic thinking, flat hierarchies, flexible teams, and a belief
in better living through electronics technology. Far from being in wholesale opposition to
the Cold War establishment, the countercultural movement had borrowed heavily from it.
Turner also showed that by the late 1980s the communalists had embraced the
establishment in other ways, forming networks like the Global Business Network with
conservative business leaders who shared their excitement about the potential of digital
technology. This alliance culminated by the 1990s in a joint vision of a technologydriven, libertarian New Economy.27
This dissertation extends Turner's work in two ways: first it reverses the camera,
turning from Turner's focus on the communalists to examine those inside the Cold War
research world. As it turns out, they shared not only practices but also goals with
Turner's communalists. Licklider and his colleagues also wanted to preserve and extend
individual freedom and build a participatory democracy--although they had very different
ideas about how to accomplish those ends. In the case of computing, the break that the
counterculture made with the academic establishment was not over the question of who
should have access to technology and how much power should be given to individuals,
but over the capacity of government and corporate institutions to help bring about a better
society. This dissertation also demonstrates that an alliance between the communalist left
and the business-oriented right, forged on the basis of a shared technological vision, was
University Press, 1989), 212-68. Accounts of the 1960s that reinforce the fault line model include Todd
Gitlin, The Sixties: Years of Hope, Days of Rage (New York: Bantam, 1987) and Allan Bloom, The Closing
of the American Mind (New York: Simon & Schuster, 1987).
27 Turner, From Counterculture to Cyberculture.
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sealed well before the alliances built by Stewart Brand in the 1980s. The personal
computer hobbyists of the 1970s had already bridged that divide, on the basis of a shared
rejection of institutional power.28
Finally, by blurring the boundaries between insider and outsider, this dissertation
breaks open Paul Edwards' Closed World. Edwards argued in 1996 that a discourse of
containment, focused on suppressing the Soviet Union and ensuring American
dominance, drove Cold War computing in the direction of closed systems oriented
towards military ends. Edwards contrasted the closed world with an Arcadian “green
world” of open systems, free movement, and an emphasis on self-actualization and
spiritual growth rather than the triumph of the will.29 Such a contrast accords well with
the self-image of the personal computer pioneers, who saw themselves as making a sharp
break from a world of entirely closed computing. Moreover, Edwards' account in general
fits into a wider tradition in the history of science and technology—which portrays
military sponsorship of research and technological systems as a vector for the
militarization of all aspects of American life.30 That narrative, however, is itself the
product of the Vietnam-era fault line model, which sees society divided between the
implacable military-academic-industrial establishment and resisters of the system.
Many historians of technology have followed the lead of Lewis Mumford in this.
A former optimist, Mumford was disillusioned by the profusion of “megamachines” built
28 Turner, From Counterculture to Cyberculture, 175-206.
29 Paul N. Edwards, The Closed World: Computers and the Politics of Discourse in Cold War America
(Cambridge, MA: MIT Press, 1996).
30 David F. Noble, Forces of Production: A Social History of Industrial Automation (New York: Knopf,
1984); Stuart M. Leslie, The Cold War and American Science (New York: Columbia University Press,
1993); Peter Galison, "The Ontology of the Enemy: Norbert Wiener and the Cybernetic Vision," Critical
Inquiry 21, 1 (Autumn 1994), 228-266. On the Vietnam-era origins of this model see Ruth Schwartz
Cowan, “Looking Back in Order to Move Forward: John McDermott, 'Technology: The Opiate of the
Intellectuals',” Technology and Culture 51, 1 (January 2010), 199-215.
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at the behest of the Kremlin and the Pentagon during the Cold War, and developed a
theory that all technology could be divided into democratic and authoritarian “technics.”
The former (including small-scale manufacturing and agricultural villages) was
developed by and for the people, the latter (including military systems, rockets, and
computers) to extend and consolidate the power of “the system” and its masters.31 The
acceptance of this model, however, has created puzzles for historians. Consider Jennifer
Light's perplexity in her book From Warfare to Welfare at the sight of defense analysts
and media reformers working together to promote community-based cable television. In
order to explain this impossible alliance between authority and democracy, Light resorts
to the concept of “false consciousness”: the defense intellectuals consciously believed
themselves to be liberal reformers while subconsciously working to impose the Cold War
obsession with national defense on the landscape of American cities.32
I argue that instead we should take seriously the expressed interest of such men in
democratic reform. This requires reconsidering the contagion model, which assumes that
military funding infects everything it touches with militarist ends.33 The idea that one

31 Lewis Mumford, “Authoritarian and Democratic Technics,” Technology and Culture 5, 1 (Winter 1964),
1-8. See also Carroll Pursell, “The American Ideal of a Democratic Technology,” in Teresa de Lauretis,
Andreas Huyssen, and Kathleen Woodward, eds., The Technological Imagination: Theories and Fictions
(Madison, WI: Coda Press, 1990), 11-25
32 Jennifer S. Light, From Warfare to Welfare: Defense Intellectuals and Urban Problems in Cold War
America (Baltimore: Johns Hopkins University Press, 2003), 191-4.
33 The discussion of the relationship between military funding and research aims has been much more
extensive in the history of science. Paul Forman argued, much like Light, that military ends had perverted
science during the Cold War: Paul Forman, “Behind Quantum Electronics: National Security as Basis for
Physical Research in the United States, 1940-1960,” HSPBS, 18, 1(1987), 149-229. Most recent work,
however, rejects this “distortionist” model: Daniel J. Kevles, “Cold War and Hot Physics: Science, Security,
and the American State, 1945-56,” HSPBS 20, 2 (1990), 239-264; Roger L. Geiger, “Science, Universities,
and National Defense, 1945-1970,” Osiris 7 (1992), 26-48; Jessica Wang, American Scientists in an Age of
Anxiety: Scientists, Anticommunism, and the Cold War (Chapel Hill, NC: University of North Carolina
Press, 1999); Spencer R. Weart, “Global Warming, Cold War, and the Evolution of Research Plans,”
HSPBS 27, 2 (1997), 319-356; David Hounshell, “Epilogue: Rethinking the Cold War; Rethinking Science
and Technology in the Cold War; Rethinking the Social Study of Science and Technology,” Social Studies
of Science 31, 2 (2001), 289-297.
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must make a choice between accepting military funding and supporting grassroots
politics and democratic reforms certainly would not have occurred to most academics
who came of age during World War II; they considered defense service a patriotic
obligation, independent of their other intellectual commitments.34 This does not mean
that the computer utility generation embraced the idea of total individual liberation
through technology (the approach of the personal computer pioneers and Edwards' green
world). They wanted to preserve and enhance individual freedom, yes, but they also
wanted to preserve social order and enhance the integrity of the nation. But this desire
had more to do with Progressive Era worries about imbalances in the economic and
political system than with Cold War anxiety about national security and Communist
infiltration. The computer utility was an effort to turn Cold War means to progressive
ends.
Ultimately, the fault line model of society obscures much of the complexity the
history of American politics and technology in the 1960s and 70s. Rather than a sharp
divide between cold warriors and the counterculture, between authoritarian and
democratic technics, between a closed and a green world, one should imagine a spectrum
of possible choices and compromises. The computer utility mixed large-scale systems
and military sponsorship with an emphasis on empowering individuals. It shows that the
history of computing is not a simple story of the replacement of an authoritarian model of
computing with a democratic one. The fault line cannot be dispensed with altogether—a
belief in its existence was essential to the self-fashioning of the personal computing
34 Robert Taylor, born 1932, was the first well-known computer researcher to have explicitly rejected a
career based on military funding. He left his job at the Advanced Research Projects Agency (ARPA) in
1969 after personally visiting Vietnam and being disillusioned by what he saw there. Guy Raz, “Interview
with Robert Taylor,” Computer History Museum, May 13, 2010, http://www.youtube.com/watch?
v=Y0MsrrTo8jY (accessed June 9, 2010).

15

community, and in that sense it was very real. An even more significant fault line,
however, cut across time rather than across society, dividing the widespread belief in
institutions and systems of the 1960s from the 1970s libertarian reaction.35

Synopsis
By the 1960s, large bureaucratic organizations had taken a central role in
American politics, economics, and culture, and the threat they posed to individual liberty
loomed large.36 Chapter 1 examines a cadre of leaders in academic computing and the
electronics industry, including Licklider, who saw the concentration of computer power
as an especially dangerous manifestation of this threat. In particular, they criticized the
batch-processing mode of computing, which mediated the access of users to the machine
through operators and punched-card machines. They promoted an alternative, more
democratic architecture for the information society, based on interactive computer
utilities accessible to the general public.37 They hoped to level the playing field between
35 Many historians have identified the 1970s as the era of the rebirth of conservatism: William C. Martin,
With God on our Side: The Rise of the Religious Right in America (New York: Broadway Books, 1996);
Dan T. Carter, From George Wallace to Newt Gingrich: Race in the Conservative Counterrevolution, 19631994 (Baton Rouge, LA: Louisiana State University Press, 1996); Godfrey Hodgson, The World Turned
Right Side Up: A History of the Conservative Ascendancy in America (New York: Houghton Mifflin, 1996);
Lisa McGirr, Suburban Warriors: The Origins of the New American Right (Princeton: Princeton University
Press, 2001). I instead follow the lead of several recent histories that identify the 1970s with a loss of
liberal consensus and a greater emphasis on individuality across the political spectrum: Bruce J. Schulman,
The Seventies: The Great Shift in American Culture, Society, and Politics (New York: Free Press, 2001);
Sam Binkley, Getting Loose: Lifestyle Consumption in the 1970s (Durham, NC: Duke University, 2007);
Daniel T. Rodgers, Age of Fracture (Cambridge, MA: Harvard University Press, 2011); See Chapter 4 for
further discussion of this shift.
36 John Kenneth Galbraith, American Capitalism, The Concept of a Countervailing Power (Boston:
Houghton-Mifflin, 1952); William H. Whyte, Jr., The Organization Man (New York: Simon and Schuster,
1956); C. Wright Mills, The Power Elite (New York: Oxford University Press, 1956); Louis Galambos,
"The Emerging Organizational Synthesis in Modern American History," Business History Review 44, 3
(Autumn 1970), 279-90.
37 A group of researchers led by Wesley Clark (whom Severo Ornstein called the “Small Dealers”) also
criticized batch-processing, but argued for achieving interactivity through stand-alone computers dedicated
to an individual. This group was far outnumbered by pro-time-sharing “Big Dealers” until the rise of the
personal computer. Severo M. Ornstein, Computing in the Middle Ages: A View From the Trenches, 19551983 (Bloomington, IN: 1st Books Library, 2002), 93-100; Joseph A. November, Digitizing Life The Rise
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individuals and large organizations by allowing citizens to make more informed decisions
and to band together more effectively for political purposes, small businesses to crunch
numbers just as efficiently as large ones, consumers to share accurate and timely
information on products, and students to absorb the full range of human knowledge
regardless of geography or socio-economic status. All of this would only be possible,
however, with national planning and coordination to create a coherent, standardized
system that would serve the public interest. Given political conditions in the U.S.,
however, a government-driven computer utility was not feasible, especially given the lack
any organized constituency to support it. If the computer utility was to flourish, it would
have to be as a private initiative.
Chapter 2, therefore, tracks the fate of the computer utility as it moved out of
academia and into the business world. The concept briefly caught fire among both
established companies and entrepreneurs, who saw it as a way to bypass IBM's market
dominance. It faded into obscurity by the early 1970s, however. Technical obstacles to
making the computer utility effective, affordable, and easy-to-use played a large role in
that decline, as did the institutional structures of American regulation. The Federal
Communications Commission's approach favored competitive, mutually-incompatible
systems driven by the computer industry rather than a standardized national system
driven by the telecommunications industry.
Chapter 3 follows the fate of the one serious effort to promote an American mass
computing utility that lasted into the 1970s. It was led by Control Data Corporation
(CDC). CDC's President, Bill Norris, sought to enter new markets (and, again, bypass
of Biomedical Computing in the United States (Baltimore: Johns Hopkins University, forthcoming),
Chapter 3.
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IBM) by selling the idea of on-line education while selling himself as new kind of
entrepreneurial public servant. Norris attempted to overcome all of the obstacles that had
hindered the computer utility with the PLATO education system—overcoming technical
obstacles by offering a fast, user-friendly system that scaled to thousands of users;
political obstacles by using a joint business-government approach; and institutional
obstacles by building PLATO's capabilities abroad, in countries with a centralized
authority structure. The resulting product, however, remained expensive, and faced
strong resistance among teachers and administrators in the locally-controlled American
school system. Moreover, political conditions for the computer utility were only getting
worse, as Americans grew increasingly suspicious of institutional authority in the 1970s.
Norris ultimately gave up on his vision for PLATO in the face of competition from a new,
personal form of computing.
Chapter 4 describes the emergence of this personal computer (PC) market. The
PC did not arise naturally from the invention of the microprocessor. Rather, it was
conceived by a group of young hobbyists who were part of a new wave of libertarian
politics in the U.S., emphasizing individual liberty as the overriding priority in all value
decisions. They saw the microprocessor within a new technological frame, due to their
assumption that direct individual control over technology is essential to a proper
technological architecture.38 They sought, therefore, to build a libertarian information
society around a distributed network of personal computers. The corporate takeover of
personal computing in the 1980s, however, troubled that dream, and disillusioned some
38 On technological frames, see Wiebe E. Bijker, “The Social Construction of Bakelite: Toward a Theory
of Invention” in Wiebe E. Bijker, Thomas P. Hughes, and Trevor Pinch, eds., The Social Construction of
Technological Systems: New Directions in the Sociology and History of Technology (Cambridge, MA: MIT
Press, 1987), 167-74.
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of its greatest advocates.
Finally, chapter 5 looks abroad to France, where political and institutional
conditions allowed the computer utility model to achieve its greatest success, in the form
of a national system deployed by the state telecommunications authority, known as
Minitel. Though Minitel never produced the dramatic social effects envisioned by
computer utility advocates, it was the only time such a system was deployed on a national
scale. One might well wonder what this detour to France is doing in a predominantly
American story. An excursion abroad serves two purposes: First, it situates the computer
utility story in an international perspective. National elites looked abroad to measure
themselves against their rivals, and saw their own deficiencies or strengths reflected
there. Americans, French, Japanese, British, Canadians, and others warily eyed one
another's steps in computer and communications technology and policy as they sought
out the best route to the information society. Though the U.S. led the pack, it held no
monopoly on the future, and some Americans worried that it was following the altogether
wrong trail.
The Minitel story also provides an existence proof for the possibility of a national
computer utility, given the right technical, political, and institutional conditions. It thus
provides a counterweight to the sense of inevitability endemic in many accounts of the
history of computing. No divinely-ordained line of succession anointed mainframes,
minicomputers, microcomputers, and the global Internet. It remained unclear how the
U.S. would achieve an integrated computer-communications infrastructure until the
emergence of the commercial Internet in the 1990s, which reinvigorated the seemingly
paradoxical idea of decentralized networking and spelled the end for the Minitel model.
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My account devotes relatively little attention, however, to the Internet, and to its
predecessor, the ARPANET.39 Until the 1990s, the Internet was a government-run system
limited to academic uses, not to mention difficult to use and all but impossible to navigate
without expert guidance. Even in the age of mass personal computing, therefore, the
Internet was irrelevant to conversations among policymakers, academics, and other
commentators about computer networking for the masses. Then, in the mid-1990s,
several forces converged to make the Internet easier to use and more open to the public,
culminating in the decision of its managers to open the Internet to commercial traffic and
to turn over its administration to private hands. The millions of extant personal computer
users began to find their way onto this newly accessible system. Suddenly the Internet
became a phenomenon of great significance and the excavation of its historical origins a
project of great interest. Such histories tell us how the Internet came to be. Here I tell
instead the story of how the Internet came to matter, and that is a story that has no place
for the Internet itself until the finale.
*

*

*

The culture and systems of the Internet as we know it emerged from the
coinciding interests of academics and knowledge workers (already inhabiting
transnational social networks) and multinational computer companies, as against the
interests of nationalist progressives and state-run telecommunications administrations.40
Indeed, computer-communications systems are now part of the standard litany of
39 For that story see Judy Elisabeth O'Neill, "The Evolution of Interactive Computing Through TimeSharing and Networking,” PhD diss., University of Minnesota, 1992; Katie Hafner and Matthew Lyon,
Where Wizards Stay Up Late: The Origins of the Internet (New York: Touchstone, 1996); Janet Abbate,
Inventing the Internet (Cambridge, MA: MIT Press, 1999); Johnny Ryan, A History of the Internet and the
Digital Future (Chicago: University of Chicago Press, 2010).
40 Paul A. David, “The Evolving Accidental Information Super-Highway,” Oxford Review of Economic
Policy 17, 2 (Summer 2001), 169 and 181-2.
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technological antecedents to (and metaphors for) the post-national and post-modern
world.41 Whether celebrating or deploring their effects, recent observers of “information
and communications technologies” (ICTs) identify them closely with the the rise of
globalism and a pure free-market philosophy, and with a coming kaleidoscopic world of
free-flowing individuals in which states and nations will be increasingly irrelevant.42
This connection is not, however, a necessary one. A computer-communications
system could also weave together the nation-state, strengthening its sinews and extending
its nerves to the most remote extremities of its territory. Such was the dream for the
computer utility. Its advocates envisioned an information society, certainly, but one
underpinned by a progressive ideology that considers provision for the social good a
necessary precondition for individual liberty, rather than a libertarian ideology that
considers the exercise of individual liberty the only legitimate route to the social good.
The waning of the former view and the waxing of the latter is one of the major facts of
late-twentieth century Western history.
Looking back on this transformation, Robert Price, former executive at computer
manufacturer Control Data Corporation, despaired. In the excesses of the Internet bubble
of the 1990s, he saw not mere greed (which could be productive as well as destructive),
41 Jean-François Lyotard, The Postmodern Condition: A Report on Knowledge, trans. Geoff Bennington
and Brian Massumi (Minneapolis: University of Minnesota Press, 1984), 3-6; Sherrry Turkle, Life on the
Screen: Identity in the Age of the Internet (New York: Simon & Schuster, 1995); Thomas L. Friedman, The
World is Flat: A Brief History of the Twenty-First Century (New York: Farrar, Straus and Giroux, 2005),
48-172. For a critique of this view see Frederick Cooper, “What is the Concept of Globalization Good For?
An African Historian's Perspective,” African Affairs (2001), 189-213.
42 Walter B. Wriston, The Twilight of Sovereignty: How the Information Revolution is Transforming the
World (New York: Charles Scribner's Sons, 1992); Esther Dyson, Release 2.0: A Design for Living in the
Digital Age (New York: Broadway Books, 1997); Dan Schiller, Digital Capitalism: Networking the Global
Market System (Cambridge, MA: MIT Press, 1999); Thomas Frank, One Market Under God: Extreme
Capitalism, Market Populism and the End of Economic Democracy (New York: Anchor Books, 2001
[2000]), 341-58; Chris Freeman, "The ICT Paradigm,” in The Oxford Handbook of Information and
Communication Technologies, eds. Robin Mansell, et. al. (Oxford: Oxford University Press, 2007), 34-54;
Robert Hassan, The Information Society (Cambridge: Polity Press, 2008), 66-74 and 110-134.
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but “rampant solipsism.” He saw the rise of a new generation of business leaders
"operating under the belief that there is no reality other than self.” He lamented the
passing of the Control Data of the 1960s and 70s, driven by values and goals beyond
individual profit and the next quarterly result, as a lost Camelot. Now Control Data had
become Ceridian, a company as hollow and devoid of meaning as its name.43 His
romantic nostalgia aside, Price saw clearly that the Internet was not only a new
technological system, but also part of tectonic shift in the society and culture of latetwentieth-century America. Let us step back now to the era that Price remembered so
fondly, and witness the first stirrings of the dream of interactive computing for the
masses.

43 Robert M. Price, The Eye for Innovation: Recognizing Possibilities and Managing the Creative
Enterprise (New Haven: Yale University Press, 2007), 251-55.
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Chapter 1
A New Nervous System of Society
Indeed this valley, even in the brief span of a decade, supports a conviction that when
the use of technology has a moral purpose and when its methods are thoroughly
democratic, far from forcing the surrender of individual freedom and the things of the
spirit to the machine, the machine can be made to promote those very ends.
--David E. Lilienthal, 19441
It was the computer that lured John McCarthy to the Massachusetts Institute of
Technology (MIT) in the fall of 1957.2 IBM had provided the Institute with one of its
model 704 machines, on the condition that it be available one-third of the time for the use
of other New England colleges and universities. McCarthy was a mathematics professor
(and a researcher in the newly invented field of artificial intelligence) at one such
institution, Dartmouth College. To do his computing work, he had to punch his programs
onto cards and give them to his colleague Thomas Kurtz, Dartmouth's liaison to the MIT
Computation Center. Twice a month Kurtz would rise early to catch the morning train to
Boston with a box full of punched cards, and return that night with the printed output of
the day's run.3
The deliberate pace imposed by this process didn't satisfy McCarthy, and so he
left Dartmouth for a fellowship at MIT, and never returned. In Cambridge he had daily
access to the IBM machine, but he immediately began to experiment with ways to
achieve even more direct communion, to converse with the computer in real time and get
immediate results. By the late 1950s, demand for computing was such that access to the
machine at most installations had become highly regimented. Administrators strove to
1 David E. Lilienthal, TVA: Democracy on the March (New York: Harper & Brothers, 1944), 222.
2 "Dartmouth," 6, Folder 2, Box 20, JGK.
3 Interview with Thomas E. Kurtz, June 20, 2002, 9-10, Dartmouth College Special Collections, Hanover,
NH.
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ensure that their very expensive machines were used as efficiently as possible.4 The MIT
Computation Center was one of this new breed of "batch-processing" systems. Users had
to submit their programs on cards to operators, who would combine a number of such
jobs into a single large batch, and feed them to the machine. For someone like McCarthy
who was constantly fiddling with programs to try out new approaches and ideas, the
sometimes hours-long turn-around time to receive output from a batch-processing
operation seemed intolerable--especially since the output often told him nothing except
that his program had an error.
So he and several of his colleagues built a rudimentary system allowing a single
user to debug his program interactively while other programs were running in the
background.5 In a January 1959 memo to Philip Morse, the head of MIT's Computer
Center, McCarthy made the logical leap to a "time-shared" computer with multiple users,
each with their own console, interactively accessing a single machine. Each would have
the illusion of his own private computer, without the price.6 McCarthy's colleague
Herbert Teager took up this project at MIT, while McCarthy himself led the construction
of a small time-sharing system at Bolt, Beranek and Newman (BBN), a Cambridge-based
engineering consulting firm with close ties to MIT.7
4 Judy Elizabeth O'Neill, "The Evolution of Interactive Computing Through Time-Sharing and
Networking," PhD diss., University of Minnesota, 1992, 30-37.
5 Herbert Teager and John McCarthy, "Time-Shared Program Testing," in Preprints of Papers Presented at
the 14th National Meeting of the Association for Computing Machinery (Cambridge, MA: Association for
Computing Machinery, 1959).
6 John McCarthy to Philip M. Morse, “A Time Sharing Operator Program for our Projected IBM 709,” Jan
1, 1959, Box 3, Folder "Computation Center," Philip M. Morse Papers, MIT Archives, Cambridge, MA.
For accounts of the early history of time-sharing see O'Neill, 11-132; Arthur L. Norberg and Judy E.
O’Neill, Transforming Computer Technology: Information Processing for the Pentagon, 1962-1986
(Baltimore: Johns Hopkins University Press, 1996) 68-118; Atsushi Akera, Calculating a Natural World:
Scientists, Engineers, and Computers during the Rise of U.S. Cold War Research (Cambridge, MA: MIT
Press, 2007), 313-335.
7 J. McCarthy et. al., "A Time-Sharing Debugging System for a Small Computer," in Proceedings of the
Spring Joint Computer Conference (New York: AFIPS, 1963), 51-57. Though McCarthy was not the sole
originator of the concept of general-purpose time-sharing, he was the most important agent in spreading the
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It was the impulse of the computer enthusiast to get close to the machine, then,
that drove the creation of the first general-purpose, time-shared computer systems.8
These time-shared computers were crude, slow, and supported only a handful of
simultaneous users. They served a tiny cadre of computer researchers at the most elite
sliver of institutions, and their primary purpose was to aid in rapidly debugging
programs, a technical and recondite task of interest to perhaps a few tens of thousands of
people world-wide.9
Yet by 1961 this time-sharing technology inspired McCarthy to speculate that
"computation may someday be organized as a public utility, just as the telephone is a
public utility.” Such a utility would of course allow its subscribers to debug and run their
own programs, but he also imagined that some subscribers might provide services to
other subscribers, such as access to weather or economic forecasts.10 By 1966 he was
willing to go much further. Though the largest time-sharing systems then in operation
could support at most a few dozen simultaneous users, he wrote that "[n]o stretching of
the demonstrated technology is required to envision computer consoles installed in every
home and connected to public-utility computers through the telephone system." Such
practice through the research community - as O'Neill puts it, "McCarthy was influential in at least half of
the first ten research oriented time-sharing systems." O'Neill, 61.
8 As Fernando Corbató later put it, "The appreciation of timesharing was directly proportional to the
amount one personally programmed. The more you personally programmed, the more you knew what it
meant." Arthur L. Norberg, "Interview with Fernando J. Corbato," April 18, 1989 and November 14, 1990,
28, OH 162, Charles Babbage Institute (CBI). For more on the role of programmer productivity as a factor
in the development of time-sharing and other computer technologies, see Hans Rüdiger Wiehle, "External
Characteristics of Computer Operations: Toward Large Conversational Time-Sharing Systems," IEEE
Annals of the History of Computing 32, 3 (July-September 2010), 4-18.
9 In 1960 there were only about 6,000 digital computers in the U.S. President's Science Advisory
Committee, Computers in Higher Education: Report of the President's Science Advisory Committee
(Washington, D.C.: The White House, February 1967), 58.
10 John McCarthy, "Time-Sharing Computer Systems" in Computers and the World of the Future, ed.
Martin Greenberger (Cambridge, MA: MIT Press, 1968 [1962]), 236. At this time, MIT's CTSS timesharing system (see below), supported all of 4 simultaneous users. Fernando J. Corbató, Marjorie MerwinDaggett and Robert C. Daley, “An Experimental Time-Sharing System" in Proceedings of the Spring Joint
Computer Conference (New York: AFIPS, 1962), 335-44.
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systems would give everyone "better access to the Library of Congress than the librarian
himself," "serve as each person's external memory," and provide services such as
automatic income tax preparation (based on computer-stored records of the user's income
and expenses) and on-line shopping.11 By the late 1960s, the idea of a large-scale public
utility for computing became a common touchstone among the technical elite, from
RAND consultant Paul Baran to RCA Chairman David Sarnoff, and from the President of
the Franklin Institute to Nobel laureate biologist Joshua Lederberg.12
This vision of a universal "computer utility" or "information utility," a national
network of time-shared systems that would eventually reach into every home, school, and
office in the country, was the ultimate dream of a sub-culture of the computing world that
prized interactivity. Its members found direct interaction with an information-processing
engine to be a profound and empowering experience, and believed that spreading that
experience to as wide a circle of users as possible could intellectually elevate individuals
and society as a whole. It could alleviate social ills, redress imbalances of power caused
by inequalities of access to information, and ensure the stability of society.
How did such a limited technology inspire such grandiose visions? Interactive
computer time-sharing came into being at a time when ideas about technology, social
change, and politics were ripe for the computer utility. It was a technological moment
when computing seemed to many experts destined to follow the same economic
trajectory as the steam turbine, towards massive scale and concentration. It was an
11 John McCarthy, "Information," Scientific American, September 1966, 71.
12 Paul Baran, "The Future Computer Utility," The Public Interest (Summer 1967), 75-87; David Sarnoff,
"No Life Untouched," Saturday Review, July 23, 1966, 21-22; A. F. Spilhaus, “One Man’s Vision of the
City of Tomorrow,”New York Times, January 6, 1969; Joshua Lederberg, “Telephone-Computer Hookup
Expands Information Network,” Washington Post, Jun 14, 1969. Baran first mentioned the need to plan for
a national "data utility" in 1962, but he meant it in a more limited sense, as just a communications network
offering raw data transmission with no higher-level services. Paul Baran, "On Distributed Communications
Networks," P-2626 (Santa Monica, CA: RAND Corporation, September 1962), 40.

26

intellectual moment in which academics began to imagine a social and economic
revolution in the use of knowledge and information comparable to the nineteenth century
revolution in the use of energy.13 It was, finally, a political moment when the belief of the
academic elite in vast technological systems, and in the ability of the government and
other cooperative social organizations to coordinate and plan the future of society,
reached a peak.14
This chapter focuses on three of the most prominent advocates of the computer
utility--Robert Fano at MIT, John Kemeny at Dartmouth, and J. C. R. Licklider, who
moved between university, government, and industry before settling at MIT in 1969.15
Though far from alone, they were the most vigorous promoters of ever-wider access to
interactive computing during the 1960s.16 Licklider provided the impetus that got Fano
into interactive computing, and Fano (with some inspiration from McCarthy) developed
an expansive notion of its potential audience. Kemeny worked in parallel to make
computing available to everyone at Dartmouth and its neighboring schools.
They all believed that society stood on the cusp of a great decision, both
technological and social. Either Americans could embrace the interactive mode of
computing on a national scale, or they could continue under inertia into a grim, 1984
world of control by chattering, batch-processed punch cards. As Licklider put it in 1969:
13 Daniel Bell, "Notes on the Post-Industrial Society (I)," Public Interest 6 (Winter 1967), 24-35.
14 Agatha C. Hughes and Thomas P. Hughes, eds. Systems, Experts, and Computers: The Systems
Approach in Management and Engineering, World War II and After (Cambridge, MA: MIT Press, 2000);
David R. Jardini, "Out of the Blue Yonder: The RAND Corporation's Diversification into Social Welfare
Research, 1946-1968," PhD diss., Carnegie-Mellon University, 1996; Walter A. McDougall, ...The Heavens
and the Earth: A Political History of the Space Age (New York: Basic Books, 1985), 72-73 and 210-211.
15 Between the late 1950s and late 1960s Lick moved from MIT to consulting firm Bolt, Beranek and
Newman, to the Department of Defense, and finally to IBM, before returning to MIT.
16 Evidence for the extent of that culture can be found in the numerous quotations in favor of the
development of interactive computing on a large scale collected in Merrill M. Flood, Commercial
Information Processing Networks: Prospects and Problems in Perspective, Appendices A, B, C (Ann Arbor,
MI: University of Michigan, February 1967).
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…the advent of information utilities is truly a crux for our civilization. The
prospect is either down to a mindless complex of electronically stored and
retrieved facts and data-based economic exploitations or it’s up toward a
realization of the potentials of human creativity and human cooperation. … It’s a
choice between data and knowledge. …And for mankind it implies either an
enmeshment in the silent gears of the great electronic machine or mastery of a
marvelous new and truly plastic medium for formulating ideas, and for exploring,
expressing, and communicating them.17
The computer utility advocates were not of the counterculture, but they shared its
interest in individual liberation through technology. Moreover, they absorbed the
critiques of American society made by the counterculture and the New Left, giving them
a heightened sense that the American technological system was in crisis as the 1960s
wore on.18 Yet they refused to join any wholesale rebellion against that system.19 They
came from an older generation of liberals, and they continued to champion expertise,
large-scale systems, and central coordination and planning.20 They rejected the
caricatures of the computer among the New Left (and sometimes the general public) as an
instrument of technocratic oppression.21 Yet they also worried increasingly that their
17 J. C .R. Licklider, “Social Prospects of Information Utilities,” in The Information Utility and Social
Choice, eds. Harold Sackman and Norman Nie (Montvale, NJ: AFIPS Press, 1970), 6.
18 This is the complement of the argument made by Fred Turner, From Counterculture to Cyberculture:
Stewart Brand, the Whole Earth Network, and the Rise of Digital Utopianism (Chicago: University of
Chicago Press, 2006), that the counterculture absorbed values and ideas from the Cold War research world.
19 Howard Brick, Age of Contradiction: American Thought and Culture in the 1960s (New York: Twayne
Publishers, 1998), 132-33. In other words, they stood with that majority of professional engineers who
wanted to “maximize technology’s benefits while minimizing its unintended consequences” and “assert
control over technology without abandoning faith in its potential for society’s benefit,” rather than the
minority who proposed a radical overhaul of both technology and society. Matthew H. Wisnioski,
"Engineers and the Intellectual Crisis of Technology, 1957-1973," PhD diss., Princeton University, 2005, 5
and 7.
20 On the emergence of this generational divide between the liberals of the New Deal and Great Society
and those of the 1970s "New Politics," see Gareth Davies, From Opportunity to Entitlement: The
Transformation and Decline of Great Society Liberalism (Lawrence: University of Kansas Press, 1996), 68.
21 Louis Mumford, “Authoritarian and Democratic Technics,” Technology and Culture 5, 1 (Winter 1964),
1-8; Mario Savio, “California's Angriest Student,” Life, February 26, 1965, 100-101. When MIT students
organized a research strike on March 4, 1969, neither Fano nor Licklider took part. Jonathan Allen, ed.,
March 4: Scientists, Students, and Society (Cambridge, MA: MIT Press, 1970), xxiv-xxv. When student
protests became more violent later that year, Licklider briefly posted guards in the MAC building and
paneled over the doors to the computer rooms in order to protect the system in case it was targeted. M.
Mitchell Waldrop, The Dream Machine: J. C. R. Licklider and the Revolution That Made Computing
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peers were following, under sheer inertia, a technological path that would turn that
caricature into reality. They believed that the computerization of American society was
inevitable, but also that the nation could choose how its computer power would be
organized, supplied, and used. Down one path lay batch-processing and technocratic
domination, down the other, liberation by democratic, interactive systems.

The Truly Sage System
The computer utility would scarcely have been imaginable without a belief among
experts that electronic computers had economies of scale--the larger the computer, the
cheaper the cost per computation. IBM computer expert Herb Grosch gave this notion
its most famous expression in 1953, which he modestly dubbed "Grosch's Law." It held
that computing became gradually more efficient in larger machines, in an inverse square
relationship. Thus, if one computer were four times more powerful than another, it would
cost only twice as much.22 The logic of Grosch's Law implied that computers would
grow ever larger (in power, if not physical size), in order to satisfy their inherent
economies of scale. Moreover, experts had already begun to notice the exponential
improvement in the price-performance of computer technology over time, later
formalized as Moore's Law. Given that improvement, it seemed inevitable that the most
powerful computers would at some point outstrip the computing needs of any single
organization. Some experts therefore came to believe that computer power would evolve
in the same fashion as mechanical power - from waterwheels or steam engines powering
a single factory to massive, remote turbines delivering power over a grid to many
Personal (New York: Viking, 2001), 317.
22 H. R. J. Grosch, “High Speed Arithmetic: The Digital Computer as a Research Tool,” Journal of the
Optical Society of America 43, 4 (April 1953), 310.
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different customers.23 Indeed, a crude prototype of the necessary grid for delivering
computer power already existed, in the form of the telecommunications infrastructure.
The U.S. Air Force air defense system known as SAGE (Semi-Automated Ground
Environment) played an important role in stimulating this line of thinking. SAGE
originated in a 1950 recommendation by a committee headed by MIT physics professor
George Valley, and its first site became operational in 1958. It consisted of a network of
regional air defense control centers. Each center contained a computer at its heart, based
on MIT's "Whirlwind," originally designed by engineer Jay Forrester as a digital flight
simulator. Operators could identify targets displayed on screens at their stations, and
select to which ones SAGE should allocate air defense resources (such as surface-to-air
missiles and interceptor aircraft). Communications links connected each center to other
sites (both information sources like radar stations and information sinks like air bases),
and to one another - so that the centers could hand off targets as those targets moved
between sectors.24 SAGE provided a powerful precedent for a large-scale computing
system integrated into a communications network, and serving a number of users
simultaneously.25
Of the major computer utility advocates, MIT psychologist J.C.R. Licklider is the
clearest example of what Jennifer Light calls a "defense intellectual," who moved in

23 Robert W. Bemer, "How to Consider a Computer," Automation Control, March 1957, 69; Walter F.
Bauer, "Computer Design from the Programmer's Viewpoint," Proceedings of the Eastern Joint Computer
Conference, December 3-5, 1958 (New York: American Institute of Electrical Engineers, 1959), 49-50.
24 R. R. Everett, C. A. Zraket and H. D. Bennington, "SAGE--A Data-Processing System for Air Defense,"
Proceedings of the Eastern Joint Computer Conference, December 9-13, 1957 (New York: Institute of
Radio Engineers, 1958), 148-55.
25 IBM, one of the primary SAGE contractors, applied its learning from SAGE to build the on-line airline
reservation system, SABRE (which managed to exceed SAGE in the absurdity of its acronym - SemiAutomated Business-Related Environment). Martin Campbell-Kelly, From Airline Reservations to Sonic
the Hedgehog: A History of the Software Industry (Cambridge, MA: MIT Press, 2003), 41-45.
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military circles and thought in national security terms.26 He was involved in the
development of SAGE from the beginning, and later became the major conduit for
military funding of interactive computing. His experience with SAGE was crucial to his
thinking about why such funding was necessary, and how it should be used.
Licklider was born in St. Louis, Missouri in 1915, the only child of a successful
insurance salesman and his wife. As a young man of catholic intellectual tastes, he
considered half-a-dozen majors at the University of Washington in St. Louis, and
completed three. In the physiology-based psychology of the laboratory, however, he
found his passion. It blended mathematics, physics, and electronics engineering while
offering the tantalizing possibility of developing a complete model of the human mind by
considering it as an electrical system.27
Easygoing, with a warm sense of humor and a self-deprecating air, Licklider was
known by everyone, from his college days onward, as “Lick.” Yet he had a cool and
clinical side, as well. Even as he shifted his attention toward electronic computers, he
remained ever the psychologist, and understood the benefits of interactive computing in
terms of its direct affect on the physiological mechanisms of stimulus and response. In a
conversation with fellow computer researchers in 1968, he defined good things as those
that give “the individual a shot of affective reinforcement,” whether they be recreational
drugs or puzzle-solving on a computer. However distasteful the former, he argued,
researchers should remain open to the possible necessity of chemical stimulation for
those too far down the intellectual scale to find pleasure in the life of the mind.28
26 Jennifer S. Light, From Warfare to Welfare: Defense Intellectuals and Urban Problems in Cold War
America (Baltimore: Johns Hopkins University Press, 2003), 4-5.
27 Waldrop, The Dream Machine, 7-13.
28 “First Session, Edited transcript of meeting,” 7-8, Folder “Commission of the Year 2000 – Working
Party on Social Implications of the Computer,” Box 7, RMF.
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Licklider first became involved with and interested in defense problems after
finishing his Ph.D. in auditory psychology from the University of Rochester, in 1942.
Like many scientists, he was immediately recruited for war work, at Harvard's newly
formed Psycho-Acoustic Laboratory. During the war years he studied the effects of noisy
or "clipped" signals on the intelligibility of radio communications.29 Some years later,
after joining MIT as a professor, he took part in Project Charles, the 1951 summer study
that first sketched out the design for SAGE. He then served as co-director of radar
display development at Lincoln Laboratory, an off-campus site created by MIT to handle
its SAGE work.30 In addition to the SAGE prototype itself, Lincoln Lab also had the TX0 and later the TX-2 computer, offshoots of the SAGE project that allowed direct
interaction with their computing power via a graphical screen, albeit for a single user
only.31 Though Licklider didn't do substantial work with TX-0 or TX-2, he was aware of
their presence, and longed for access to that kind of interactive digital computing in order
to overcome the difficulties he had encountered with modeling the auditory nervous
system using analog devices.32
In 1957, Licklider, unwilling or unable to take on the responsibility of building a
psychology department at MIT, agreed to take a position at consulting firm Bolt,
Beranek, and Newman (BBN). Leo Beranek, an expert in acoustics, had been
instrumental in bringing Licklider to MIT, and now wanted his talents in experimental
29 Robert M. Fano, Joseph Carl Robnett Licklider, 1915-1990 (Washington, D.C. : National Academies
Press, 1998), 3-4; Waldrop, The Dream Machine, 13-15.
30 William Aspray and Arthur Norberg, "An Interview with J.C.R. Licklider," October 28, 1988, 5-6, OH
150, CBI.
31 The TX-0 was originally justified as a means of testing the viability of transistor-based (rather than
vacuum tube) logic and to test the magnetic core memory created for Whirlwind on a large scale. It
became operational in 1956. At first users interacted with the computer by typewriter; the CRT display was
installed in 1957. John A. McKenzie, "TX-0 Computer History," RLE Technical Report No. 627,
http://dspace.mit.edu/handle/1721.1/4132 (accessed September 17, 2010).
32 Fano, Joseph Carl Robnett Licklider, 7-8.
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psychology for a new government-funded BBN research program on man-machine
systems. For his part, Licklider saw the position as a way to further his interest in digital
computing, and immediately asked to buy a new electronic computer for his team.
Beranek acquiesced, and Licklider's group eventually got the first computer produced by
Lincoln Lab spin-off Digital Equipment Corporation, in 1959. This PDP-1 descended
directly from the TX-0 and TX-2, and Licklider's team was able to develop a rudimentary
time-sharing system for it.33
His early experiences with interactive computing inspired the vision for
Licklider's best-known work, a 1960 paper entitled "Man-Computer Symbiosis." In it he
proposed a network of "thinking centers," time-shared computers that would act as
interactive thinking aids for "problem-solvers" and "decision-makers."34 Previous
accounts of Licklider's biography have presented this work as the product of his abstract
interest in enhancing the human intellect.35 In fact, however, it derived directly from his
thinking about SAGE, and how a similar, but more sophisticated and interactive system
could better serve the imperatives of national defense.
Licklider first described his concept of "man-computer symbiosis" in a 1957 brief
for the Air Research and Development Command, "The Truly Sage System, or Toward a
Man-Machine System for Thinking."36 He pointed out that the U.S.S.R. had surpassed
the United States in its population of scientists and engineers, and that it therefore
33 The time-sharing system was developed primarily by McCarthy (hired as a part-time consultant by
Licklider) and former Lincoln Laboratory employee Ed Fredkin. Leo Beranek, Riding the Waves: A Life in
Sound, Science, and Industry (Cambridge, MA: MIT Press, 2008), 113-116; Aspray and Norberg, "An
Interview with J. C. R. Licklider," 10 and 16.
34 J. C. R. Licklider, "Man-Computer Symbiosis," IRE Transactions on Human Factors in Engineering 1,
1 (March 1960), 4-11.
35 Waldrop, The Dream Machine, 176-82; Fano, Joseph Carl Robnett Licklider, 12.
36 Licklider, “The Truly Sage System or Toward a Man-Machine System for Thinking,” Aug 20, 1957,
Folder "1957 (7/8)," Box 6, JCRL.

33

threatened to outstrip America in research and development capacity.37 The U.S. could
nullify this imbalance, however, by applying computers to aid scientific research, just as
it had neutralized the Soviet's quantitative superiority in arms through qualitative
superiority in air power and nuclear weaponry.38 An interactive computer system,
complete with video displays, light pen, and voice input and output, would relieve highlytrained scientists and engineers of clerical labor, and free their minds for creative
thinking, thereby acting as an intellectual amplifier. To apply such a system
economically would require "simultaneous (rapid time-sharing) use of the machine
computing and storage facilities by many people." Once built, however, it could be
applied not just to research, but to all aspects of military operations where "men have to
think about more than they can hold in mind in detail," such as management, logistics,
and battle command.39
Throughout the late 1950s and early 1960s Licklider, as an Air Force consultant,
remained interested in the application of behavioral science and information technologies
to military problems. In 1961, for example, he wrote a memo presenting his ideas for Air
Force policy in "informational (as opposed to energetic) operations," and suggested that
Cuba, as a small, nearby country, could act as a laboratory for testing out various
informational tactics.40 In 1962 he left Cambridge to work directly for the Department of
37 This was the same concern that was at the heart of C.P. Snow's The Two Cultures. C.P. Snow, The Two
Cultures (Cambridge: Cambridge University Press, 1998 [1959]).
38 Melvyn P. Leffler, "The American Conception of National Security and the Beginnings of the Cold War,
1945-48," American Historical Review 89, 2 (1984), 346-381; John Lewis Gaddis, Strategies of
Containment: A Critical Appraisal of American National Security During the Cold War, Rev. ed. (Oxford:
Oxford University Press, 2005), 164-66; Michael D. Gordin, Red Cloud at Dawn: Truman, Stalin, and the
End of the Atomic Monopoly (New York: Farrar, Straus and Giraux, 2009), 27-28.
39 Licklider, “The Truly Sage System,” 12 and 13. With the aid of McCarthy and others, Lick continued to
try to sell this vision to the Air Force in various forms through the early 1960s. J. C. R. Licklider, “The
System System,” Nov 3, 1961, Folder "1961 (1/3)," Box 6, JCRL.
40 Memo from J. C. R. Licklider to Members and Consultants of the Panel on Psychology and Social
Sciences, Air Force Scientific Advisory Board, “Air Force Interests and Responsibilities in Ideational
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Defense, heading up the Information Processing Technology Office (IPTO) of the
Advanced Research Projects Agency (ARPA), and he carried his enthusiasm for largescale, interactive computing with him.41
Beyond their influence on Licklider, the SAGE project and its interactive
machines (Whirlwind, TX-0, and TX-2), nurtured a new sub-culture within the computer
community. This interactive computing culture called for a "new way of using
computers... from the computer as a fast calculator to the computer as a partner able to
enhance creative human thinking."42 These partisans of interactivity rejected the batchprocessing model that was also emerging in the mid-1950, and its priorities. In place of
the efficient use of computer time they championed the needs of the human user.43 Some
of them would go further, and argue that the struggle for interactivity held deep
implications for the health of American society and democracy. In fact, even as
Licklider moved directly onto the Department of Defense payroll for the first time, he
began to think about interactive computing more in these, rather than national defense,
terms. His chain of reasoning rested on the axiom that information was elemental to all
human activity.

Information and Society
In the early 1960s, some social scientists began to claim that a large-scale shift
Warfare and in Certain Aspects of Limited Warfare,” May 19, 1961, Folder “Air Force Interests &
Responsibilities in Ideational Warfare & in Certain Aspects of Limited Warfare," Box 6, JCRL.
41 As Lick reported in 1961: "One of my friends has a sign on his wall which says, ‘Put your clothes back
on, lady, I’m a computer man.’" J. C .R. Licklider, "The Computer in the University," in Computers and the
World of the Future, 213.
42 O'Neill, 24-25 and 38; Robert Fano, "Alumni Seminar," n.d., 1, Folder "American Academy of Arts &
Sciences, Commission on the Year 2000. Social Implications of the Computer Working Papers," Box 7,
RMF.
43 O'Neill, 37-39.
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was occurring in the American economy and American society, a shift towards the more
intensive use of and reliance upon knowledge or information. Economist Fritz Machlup's
The Production and Distribution of Knowledge in the United States (1962) found that the
knowledge sector, broadly construed to include everything from education and scientific
research to accounting and advertising, was growing faster than the rest of the economy,
and constituted some 29% of the American GNP as of 1958.44 Around the same time,
sociologist Daniel Bell began to elaborate a full theory of a post-industrial society, based
on the accumulation and application of knowledge. He identified the turning point as
1956, when white-collar American workers first outnumbered blue, and predicted a
continuing shift towards a service economy and the predominance of a scientific and
technical elite. Bell's post-industrial society was one in which power would depend on
access to theoretical knowledge and the ability to deploy it.45
The belief of the 1960s academic and technical elite in a knowledge (or
information) centric society had deeper roots than this, however. The foundations were
laid during World War II, by cybernetics and information theory. The ambitious new
science of cybernetics originated in the war-time efforts of mathematician Norbert
Wiener and engineer Julian Bigelow to create a predictive fire-control system for antiaircraft gunnery. Wiener, deeply interested in physiology since his boyhood tutelage with
Walter Cannon, was fascinated by the parallels between his aiming system and biological
systems, such as the human arm. Both, it seemed, controlled their activities through the
44 Fritz Machlup, The Production and Distribution of Knowledge in the United States (Princeton, NJ:
Princeton University Press, 1962), 374.
45 Bell, "Notes on the Post-Industrial Society (I).” Bell presented his ideas on post-industrial society in
academic seminars as early as 1959. Daniel Bell, The Coming of Post-Industrial Society: A Venture in
Social Forecasting (New York: Basic Books, 1973), 36. See also David Riesman, "Leisure and Work in the
Post-Industrial Society," in Mass Leisure, eds Eric Larrabee and Rolf Meyerson (Glencoe, IL: Free Press,
1958).
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communication of messages, with feedback loops that allowed both gun and hand to zero
in on its target.46 After the war, Wiener fused his ideas about feedback and control with
the concept of information as a general measure of the content of a communication, an
idea borrowed (with modifications) from Claude Shannon. Wiener's 1948 masterwork,
Cybernetics: or Control and Communication in the Animal and Machine, declared the
ontological independence of that concept: "Information is information, not matter or
energy. No materialism which does not admit this can survive at the present day."47
Wiener touted cybernetics as a general-purpose lens, through which systems from
living creatures to whole societies could be understood as communications systems based
on messages of feedback and control. "To live effectively," Wiener wrote in 1954, "is to
live with adequate information. Thus, communication and control belong to the essence
of man's inner life, even as they belong to his life in society." As society became more
complex, so did the role of information increase, and the obligations incumbent upon the
organs of social communication, such as libraries and the press, grow.48 Concomitant to
this cybernetic worldview was a focus on man-machine systems, in which the organic
and inorganic fused through the mutual exchange of messages of feedback and control.
46 Flo Conway and Jim Siegelman, Dark Hero of the Information Age: In Search of Norbert Wiener, The
Father of Cybernetics (New York: Basic Books, 2005), 15 and 107-123; Peter Galison, "The Ontology of
the Enemy: Norbert Wiener and the Cybernetic Vision," Critical Inquiry 21, 1 (Autumn 2004), 228-266.
David Mindell has shown the pervasiveness of cybernetic ideas in a variety of "engineering cultures,"
before and through the Second World War, but Wiener was the most effective promoter and popularizer of
those ideas, and he directly influenced Licklider. David Mindell, Between Human and Machine: Feedback,
Control, and Computing before Cybernetics (Cambridge, MA: MIT Press, 2002).
47 Norbert Wiener, Cybernetics: Or Control and Communication in the Animal and the Machine (New
York: John Wiley & Sons, 1948), 155.
48 Norbert Wiener, The Human Use of Human Beings (Boston: Houghton Mifflin, 1954), 18. The quoted
passages did not appear in the original, 1950 edition of the book. Although cybernetics failed to take root
as an independent discipline, it scattered seeds as widely as urban planning and management and the life
sciences. Steven J. Heims, The Cybernetics Group (Cambridge, MA: MIT Press, 1991); Light, From
Warfare to Welfare, 35-91; Lily E. Kay, Who Wrote the Book of Life?: A History of the Genetic Code
(Stanford: Stanford University Press, 2000), 73-127. For a thorough analysis of the origins and diffusion of
cybernetic language, see Slava Gerovitch, From Newspeak to Cyberspeak: A History of Soviet Cybernetics
(Cambridge, MA: MIT Press, 2002), 51-101.
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Indeed, machines in such systems, especially computing machines, functioned much like
an organism, a partner of, rather than a slave to, the human mind. While Wiener himself
did not make the leap to describing the computer as an information- rather than a numberprocessing machine, it was not long before others did.49
Licklider, a regular attendant at the "supper seminars" that Wiener held monthly
from the mid-1940s until the early-1950s, drank deeply of the cybernetic world view.50
By the early 1960s, he was convinced that information was a fundamental social
resource, as fundamental as matter and energy. "Information is the major force that
shapes people, society, and civilization," he wrote, serving as an essential ingredient in
education, planning and decision-making, governance, the arts and entertainment, the
work of the professions, and more.51 Others shared this view. The editors of a report on
academic information networks considered them a natural progression from networks in
government and industry: “After all," they wrote, "the primary function of colleges and
universities is information processing.”52
Licklider and his peers fused their belief in the vital role of information in society
with their knowledge of the growing power and number of computers to articulate an
argument for an incipient information revolution, comparable in scale and significance to
the industrial revolution.53 In 1965, a special Sunday advertising insert on the
49 Wiener, Cybernetics, 20-22 and 33-34; Kurt Beyer, Grace Hopper and the Invention of the Information
Age (Cambridge, MA: MIT Press, 2009), 137 and 167; Bernadette Longo, "Edmund Berkeley, Computers,
and Modern Methods of Thinking," IEEE Annals of the History of Computing 26, 4 (October-December
2004), 4-18.
50 Waldrop, 22; Aspray and Norberg, "An Interview with J. C.R. Licklider," 13.
51 Handwritten notes by J. C. R. Licklider, 8, Folder "BBN 1962 (2/2)," Box 6, JCRL.
52 George W. Brown, James G. Miller, and Thomas A. Keenan, eds., EDUNET: Report of the Summer
Study on Information Networks (New York: John Wiley & Sons, 1967), 320. Licklider was one of 181
participants in the summer study on which this report was based.
53 The Oxford English Dictionary dates "information age" to 1960 and "information revolution" to 1961.
"information, n.," OED Online, Oxford University Press, November 2010, http://www.oed.com/view/
Entry/95568 (accessed December 09, 2010).
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"Information Revolution," sponsored by International Federation of Information
Processing (IFIP), appeared in the New York Times. In the introductory article Isaac
Auerbach, president of IFIP and of his own computer consulting firm, declared
information a "prime resource." The electronic computer, he argued, was a powerful new
tool for handling that resource, and its significance "can be compared to that of the steam
engine in its effects upon mankind."54 The computer entailed an industrial revolution of
the mind, one based on the amplification of mental, rather than physical power.55
The logic of the computer utility flowed from this intellectual context.
Information was essential for individuals and societies to survive and thrive. Its role was
growing ever more important as the economy shifted towards a greater reliance upon
information and knowledge rather than labor and energy. Therefore the effective
provision of information posed a crucial social and political problem. A large gap
between informational haves and have-nots would be invidious to democracy and
individual freedom--Wiener himself had warned that the concentration of the means of
communication in the hands of the powerful could disrupt the homeostasis of society, the
feedback processes that ensured its stable functioning.56
Electronic computers were by far the most powerful and universal machines for
handling and processing information, and they could be applied to every domain of the
information society - education, management, research, the processes of democracy, and
so on. Therefore access to computers was becoming a fundamental social and economic
54 "The Information Revolution," Special Advertising Section, The New York Times, May 23, 1965. The
insert was timed to coincide with the 2nd IFIP Congress in New York City. Other contributors to "The
Information Revolution" included ethnographer Margaret Mead, the U.S. Secretary of Labor, and, of
course, Licklider.
55 It's not surprising that scientists and engineers considered this latter amplification the more significant
one. Steven Shapin and Barry Barnes, “Head and Hand: Rhetorical Resources in British Pedagogical
Writing, 1770–1850,” Oxford Review of Education 2, 3(1976), 231–254.
56 Wiener, Cybernetics, 187-89.
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need. But just as the steam engine needed an electrical network to truly bring mechanical
power to the masses, so did the computer need to be shared across the communications
network to distribute its information power to all of society. A network of time-shared
computers, a broad utility comparable to that used to provide water or electricity, this line
of thinking implied, would be the essential social infrastructure of the coming
information society. But how would it be built?

Planning for a Computer Utility
In the mid-1960s, Daniel Bell headed the "Commission on the Year 2000," a study
of the future sponsored by the American Academy of Arts and Sciences. In introducing
its work to the world, he recalled St. Augustine's definition of time as a "three-fold
present":
By that criterion, the world of the year 2000 has already arrived, for the decisions
we make now, in the way we design our environment and thus sketch the lines of
constraints, the future is committed. ...the new networks of radial highways, the
location of new towns, the reordering of graduate-school curricula, the decision to
create or not to create a computer utility as a single system, and the like will
frame the tectonics of the twenty-first century [emphasis added].57
Just a few months before, Bell had expressed his hopefulness about the new-found ability
of elites to make these kinds of long-term choices: "Perhaps the most important social
change of our time," he wrote, "is the emergence of a process of direct and deliberate
contrivance of change itself. Men now seek to anticipate change, measure the course of
its direction and its impact, control it, and even shape it for predetermined ends."58
The early 1960s proved to be the apex of the belief among the American elite in
57 Daniel Bell, "The Year 2000--The Trajectory of an Idea," Daedalus 96, 3 (Summer 1967), 639. Robert
Fano headed the Commission's working party on the social implications of the computer.
58 Bell, "Notes on the Post-Industrial Society (I)," 25 and 32-34.
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the ability and desirability of a democratic society to foresee, plan for, and engineer the
future on a large scale.59 This planning impulse emerged in the Progressive Era, and
gained impetus from World War I.60 Thomas Hughes has described how the successes of
Herbert Hoover and other technically-minded men in managing the economy and
production during the war encouraged them to think about ways to apply their methods to
civilian life. In the succeeding decades, progressive social scientists and engineers called
for government planning of regional development via large-scale technological systems.61
As Hughes shows, the most attractive technological medium for this sort of
government-led planning in the 1920s and 30s was the electrical grid. Facilitating
electrification offered a way to rectify imbalances of power (quite literally) in society
while rejuvenating the rural landscape. That was the aim of Pennsylvania's abortive
Giant Power project, led by Governor Gifford Pinchot with the aid of engineer Morris
Cooke.62 In the New Deal era the federal government became heavily involved in rural
planning and rejuvenation via electrification with the Rural Electrification Act
(administered by Cooke) and the Tennessee Valley Authority (TVA). TVA Chairman
Dvaid Lilienthal saw his organization as a means of reintegrating the socially isolated and

59 Olaf Helmer, Social Technology (New York :Basic Books, 1966), 3-4 and 13; Thomas P. Hughes and
Agatha C. Hughes, "Introduction," 1 in Systems, Experts, and Computers; Thomas P. Hughes, Rescuing
Prometheus (New York: Pantheon Books, 1998), 9-14. Not coincidentally, the 1960s were also the highwater mark in a particular approach to corporate management, "marked by faith in the virtues of bigness,
central planning, rationality, and technology to solve all problems." Thomas Haigh, "Inventing Information
Systems: The Systems Men and the Computer, 1950-1968," Business History Review 75 (Spring 2001), 57.
60 Edwin T. Layton, Jr., The Revolt of the Engineers: Social Responsibility and the American Engineering
Profession (Cleveland, OH: Press of Case Western Reserve University, 1971); Frank Fischer, Technocracy
and the Politics of Expertise (Newbury Park, Calif.: SAGE Publications, 1990), 77-91; David M. Kennedy,
Over Here: The First World War and American Society (New York: Oxford University Press, 1980), 93143.
61 Thomas P. Hughes, American Genesis: A Century of Invention and Technological Enthusiasm, 18701970 (New York: Penguin Books, 1989), 353-60.
62 Thomas P. Hughes, Networks of Power: Electrification in Western Society, 1880-1930 (Baltimore: Johns
Hopkins University Press, 1983), 296-330.
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economically blighted Appalachian region into the rest of the nation.63 Pinchot, Cooke,
and other like-minded progressives had the even more ambitious vision that vast, wellplanned power systems could sustain cottage and light industry, and bring economic
independence to rural and small-town America. As architectural historian Walter Creese
put it, "'Big' was intended to have 'little' implications around it."64
The faith of progressive intellectuals in social reform and national purpose wilted
slightly after World War II, but blossomed once more with the election of John F.
Kennedy in 1960.65 The planning impulse once again came to the fore, mixed with the
new leaven of "systems thinking."66 In 1964, Congress called for a National Commission
on Technology, Automation, and Economic Progress, to consider how to lighten and
share the social burdens of factory automation, as well as to study areas where
technology could help fill unmet human needs. As the Commission's final report put it,
could not society turn the resources and skills of space and rocketry to “heal the ills of the
earthly environment—traffic congestion, dilapidated housing, air and water pollution,
inadequate education and health care—which had accumulated through urbanization and
population growth during years of preoccupation with depressions and hot and cold
wars?”67 Similarly, Johnson's Great Society in general was a project of domestic nation63 Bruce J. Schulman, From Cotton Belt to Sun Belt: Federal Policy, Economic Development, and the
Transformation of the South, 1938-1980 (Durham: Duke University Press, 1994), 35-38.
64 Hughes, American Genesis, 356-69. Walter L. Creese, TVA's Public Planning: The Vision, the Reality
(Knoxville, TN: University of Tennessee Press, 1990), 54. Creese argues that the social planning aspects of
the TVA were stunted by divisions among the commissioners about their proper extent and by the
exigencies of war mobilization after 1940.
65 Allen J. Matusow, The Unraveling of America: A History of Liberalism in the 1960s (Athens: University
of Georgia Press, 2009 [1984]), 3-11.
66 David R. Jardini, "Out of the Blue Yonder: The RAND Corporation's Diversification into Social Welfare
Research, 1946-1968," PhD diss., Carnegie Mellon University, 1996, 25; Brick, Age of Contradiction, xiv,
1 and 126-130; Otis L. Graham, Jr., Toward a Planned Society: From Roosevelt to Nixon (New York:
Oxford University Press, 1976), xii.
67 Howard R. Bowen and Garth L. Mangum, eds. Automation and Economic Progress (Englewood Cliffs,
NJ: Prentice-Hall, 1966), 2. Daniel Bell was one of the Commissioners, as was IBM Chairman Thomas
Watson, Jr.
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building and development, parallel to the overseas nation-building project of Vietnam.
Civil rights clashes, inner city discontent, and rural squalor all spoke of a nation in
disequilibrium--fully modern in some areas, but dangerously under-developed in others.68
The computer utility offered a new infrastructural vehicle for resolving the
problems of society, the intellectual equivalent to the mechanical power provided via the
electrical grid.69 Through it, education and knowledge would flow to those previously
lacking it. The logic of the information society implied that the continuation of an
exclusive government and corporate lock on information-processing power would
accelerate the disparity between haves and have-nots. Access to the ameliorative power
of information, on the other hand, would provide a way of reintegrating the latter (blacks
and the rural poor, for example) into society by eliminating economic and geographic
barriers to information flow, thereby restoring social equilibrium.70 To its most eager
advocates, the computer utility was the answer to every problem of American
modernity--an educational tool to overcome the explosion of information and the retraining problems caused by rapid technological change, a means of returning to the land
and thus ending urban congestion and alienation, a national-scale agora that would
improve the information flow among citizens and between citizens and their
representatives.71 A national network of computer utilities would empower individuals
68 Randall B. Woods, LBJ: Architect of American Ambition (New York: Free Press, 2006), 728; Jennifer
Light, From Warfare to Welfare.
69 Americans were not alone in seeing computing in this light; variations on the vision of a nationintegrating computer-communications networks emerged in Canada (see Chapter 2), the U.S.S.R. (see
Chapter 3), France (see Chapter 5), the U.K. (Nigel Calder, “Computers on Tap,” New Statesman, April 21,
1967, 542-43), Chile (Eden Medina, "Designing Freedom, Regulating a Nation: Socialist Cybernetics in
Allende's Chile," Journal of Latin American Studies 38 (2006), 571-606), and Poland (Andrew S.
Targowski, “Computing in Totalitarian States: Poland's Way to an Informed Society,” Information
Executive, Summer 1991, 10-16).
70 This idea also found expression in efforts to build community cable television networks, a project with
many parallels to and intersections with the computer utility vision. Light, 163-230.
71 Most of these ideas, as well as some more critical perspectives, can be found in Harold Sackman and
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while maintaining social coherency and stability.
The general public and the popular media in the 1960s had begun to express
concern about the large computer systems of corporations and government organizations.
The increasing use of automation in place of human labor threatened a dehumanized
future, in which every human interaction and activity would be mediated or replaced by
computers. The accumulation of information on citizens and customers in large data
banks, meanwhile, provided a potential tool for the Orwellian surveillance of the
activities of ordinary Americans by large organizations.72 The computer punch card was
a symbol of bureaucratic, corporate, and military regimentation to the student left of the
1960s. Some of the more violent student protestors singled out the computer as a target
in 1969 and 1970, bombing or attempting to bomb computer centers at Loyola
University, New York University, Fresno State College, Kansas University, and the
University of Wisconsin.73 Conservatives also worried about regimentation by computer.
Barry Goldwater, in his acceptance of the 1964 presidential nomination, avowed that
“[o]ur Republican cause is not to level out the world or make its people conform in
computer regimented sameness.”74 Concerns about the insidious implications of
government dossiers accumulating in remote computers led to a series of Congressional
Norman Nie, The Information Utility and Social Choice (Montvale, NJ: AFIPS Press, 1970).
72 Bowen and Mangum, Automation and Economic Progress, 2; Alan F. Westin, Privacy and Freedom
(New York: Athaneum, 1967), 305-326. Computer experts regularly expressed anxiety about growing
popular resistance to and fear of computers.
73 Steven Lubar, "'Do Not Fold, Spindle or Mutilate': A Cultural History of the Punched Card," Journal of
American Culture 15, 4 (Winter 1992), 43-55; "Bomb Jolts Loyola Computer Center," Los Angeles Times,
March 8, 1969; "Protests Spread Across U.S.; UM Is Closed, Then Reopened," Baltimore Sun, May 8,
1970;"$1 Million Computer Center Destroyed in Firebomb Attack at Calif. College," Boston Globe, May
21, 1970; "Man Dies as Bomb Rips Math Center," New York Times, August 25, 1970; "Bomb Blasts
Computer Center at U. of Kansas," Chicago Tribune, December 12, 1970. Berkeley Free Speech
Movement leader Mario Savio lamented that “[a]t Cal you're little more than an IBM card.” Mario Savio,
“California's Angriest Student,” Life, February 26, 1965, 100.
74 “Transcript of Goldwater’s Speech Accepting the Republican Presidential Nomination,” New York
Times, July 17, 1964.
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hearings, culminating in the Privacy Act of 1974.75 The computer industry expended
considerable effort to counter these negative perceptions, and burnish the image their
product as an aid, rather than a threat, to mankind.76
Advocates of the computer utility sought to invert these fears of the computer.
They contended that interactive and accessible computing would humanize and
democratize society - it was an ally of rather than a threat to the individual. Since World
War II, the power and scope of bureaucratic organizations (both political and
commercial) had grown beyond even the experience of the Progressive Era; the
individual gasped for air beneath their vast bulk.77 A new sort of national system,
reaching out to every citizen and allowing him or her to tap into vast reserves of
knowledge and power, could relieve this pressure. John McCarthy, for instance, argued
that a single massive data center, accessible to all and regulated by an extensive "bill of
rights," would become a means for citizens as a group to gain social control over "the
information system," a control which was not possible as long as data banks remained
fragmented into various inaccessible, privately held pieces.78
By the late 1960s, the values of the academic establishment were under assault
from partisans of the counterculture. Engineers and scientists were said to be technocrats
who suppressed democracy in favor of bureaucratic management, and put the needs of
75 Constance Holden, "Privacy: Congressional Efforts Are Coming to Fruition," Science 188, 4189 (May
16, 1975), 713-15.
76 The "Information Revolution" New York Times insert was a PR effort to sell the public on the virtues of
computers, as was the 1970 conference of the Association for Computing Machinery (ACM): Scott R.
Schmedel,“Computer Convention Will Skip Esoterica and Focus on Layman,” The Wall Street Journal,
Aug 21, 1970; R. W. Bemer, ed., Computers and Crisis: How Computers Are Shaping Our Future (New
York: Association for Computing Machinery, 1971).
77 Cultural critics of the 1950s identified their time as an unprecedented era of organizational power.
William H. Whyte, Jr., The Organization Man (New York: Simon and Schuster, 1956); C. Wright Mills,
The Power Elite (New York: Oxford University Press, 1956).
78 McCarthy, "Information," 72.
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military and corporate technological systems ahead of those of the individual.79 The
computer utility advocates did not see it this way. To them, the application of technology
and large-scale coordination to knit together the social fabric was essential to the future
health of democracy. A large-scale technological system could provide the means to
increased personal fulfillment and individual power. Enlightened engineers, they
believed, could guide the nation away toward the public good, given foresight and
planning.80

A Pilot Plant for the Computer Utility
Robert Fano was the man most responsible for broadening the computer utility
from a vague metaphor into a vision of a social nervous system, and then spreading that
vision from his prestigious position at MIT. Fano was born in 1917, in Torino, Italy, to a
Jewish family with a strong tradition of technical excellence. His father was an
accomplished mathematician at the university, while his older brother Ugo studied
nuclear physics with Enrico Fermi and Werner Heisenberg. The younger Fano
matriculated in 1935 at the same polytechnic school from which his grandfather and
uncle had graduated in 1858 and 1905, respectively. No surprise then, that as an adult he
should believe strongly in the possibility of improving the world through technology.
Fano followed his brother to the United States in 1939 in order to escape
79 Theodore Roszak, The Making of a Counter Culture (Garden City, NY: Doubleday, 1969), 5-10.
80 For example, commenting on a 1969 bill that would have created a national system for scientific
information retrieval, Licklider said "...the bill goes, I think, too far away from centralization of leadership.
Let me be clear: not centralization of information but centralization of leadership ...standards and
coherence... tend not to develop if the situation is allowed to grow piecemeal. Piecemeal growth produces
the Tower of Babel phenomenon, chaos. …Standards tend to come more or less automatically if you have
an overall goal for the network.” House Education Subcommittee of the Committee on Education and
Labor, National Science Research Data Processing and Information Retrieval System, 91st Cong., 1st sess.
1969, 243.

46

Mussolini's anti-Semitic laws, while his parents rode out the war in Switzerland. His
migration from Old World to New also set in motion a transition from old electrical
engineering to new, from electricity to electronics, from the industrial to the
informational world-view. Fano's undergraduate education focused primarily on the old
school of electrical power engineering, and after graduating from MIT he initially hoped
to work in the power industry. As an Italian citizen, however, he couldn't get the
necessary security clearances, so he remained at MIT as an instructor. After Italy left the
Axis in 1944, however, he was no longer an enemy national and he moved quickly to join
the microwave radar team at MIT's Radiation Laboratory, leaving electrical power behind
once and for all.
Fano earned his Ph.D. from MIT in 1947. When he had finished his graduate
work, he looked around for a promising new field to delve into, and found Norbert
Wiener, Claude Shannon, and information theory. Wiener, who liked to wander into his
MIT colleagues' offices for impromptu chats, sparked Fano's imagination regarding the
close connection between information theory and electronic communication. Like
Licklider, he also worked part time at SAGE's Lincoln Lab in the early 1950s, in Fano's
case working on the encoding of radar signals.81 His first real contact with digital
computing, however, was not until the early 1960s, as a participant in a study group on
the future of computation at MIT. Fano's group commissioned a technical committee to
study the problem. The latter group's report, with McCarthy as primary author,
recommended the acquisition of a single massive time-shared computer to supply the
81 Robert M. Fano, "Biographical Information about Robert M. Fano," e-mail to the author, May 4th, 2010;
Robert M. Fano, Transmission of Information: A Statistical Theory of Communications (New York: John
Wiley & Sons, 1961), vi; Arthur L. Norberg, "Interview with Robert M. Fano," April 20-21, 1989, 4, OH
165, CBI.
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university's computing needs.82
In 1962, frustrated with the lack of progress toward this goal, McCarthy left MIT
for Stanford. That same fall, Licklider moved to Washington, D.C. for his new job at
ARPA. While he had no real expertise in computer systems, Fano had been intrigued by
McCarthy's 1961 speech on the potential of time-sharing technology to function as a
public utility, and had already considered abandoning information theory for the relative
untapped field of computing. Now Licklider was making it clear that he was eager to use
his new ARPA position to fund a major time-sharing project at MIT, and that he was
looking for someone to lead it. The Institute's administration was delighted by the chance
to go ahead with the time-sharing project on the government's tab. There was scarcely
anyone left at MIT, however, with both an expertise in computing and enough seniority to
be trusted with such a major project. Physicist Philip Morse had the necessary standing,
as founding director of the Computation Center, but refused to take on yet another
responsibility. Fano, a full professor with a budding interest in computing, decided to
take up the challenge, although it meant becoming more manager than researcher. His
last major contribution to information theory would be his 1961 textbook, Transmission
of Information.83
In early 1963, Fano submitted a $2.2 million grant proposal to Licklider's ARPA
office.84 This research project, and the time-sharing system on which it was based, came
to be known as Project MAC, a dual-acronym for Machine-Aided Cognition (the end)
82 Robert M. Fano, Phililp M. Morse, and Albert G. Hill to Carl F. Floe, March 30, 1961, Folder 1, Box 17,
SEOD; William Aspray, "An Interview with John McCarthy," March 2, 1989, 1-2, OH 156.
83 Norberg, "Interview with Robert M. Fano," 8 and 13-16; Aspray, "An Interview with John McCarthy,"
2.
84 Robert M. Fano, et. al., “Proposal for a Research and Development Program on Computer Systems to
the Advanced Research Projects Agency from The Massachusetts Institute of Technology," Jan 14, 1963,
Folder 3, Box 17, SEOD; Norberg, "Interview with Robert M. Fano," 13.
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and Multiple-Access Computing (the means). Though the proposal was not explicitly for
a "computer utility," certainly not for one that would reach ordinary citizens, it
represented a vast leap beyond the limited goals of the MIT study group. Fano's
proposed system would not merely meet MIT's computation needs, it would address
"urgent problems," both "military and civilian," facing the nation. The MIT installation
would be a mere "pilot-plant," the first phase of a growing national effort. MIT would
evolve the techniques and knowledge needed to build similar systems in other
universities and elsewhere, not just as an aid to research, but for military command and
control, air traffic control, and information retrieval for military, scientific, and medical
purposes.85 Considering that the proposal almost exactly mirrored the ideas of his own
"Man-Computer Symbiosis," it's not surprising that Licklider readily approved it--in fact
he informally approved the grant before Fano had even written the proposal.86
By 1964, when they wrote a second proposal for several more millions of ARPA
funding, Fano and his co-authors explicitly labeled MAC as a "community utility...
capable of supplying computer power to each customer where, when, and in the amount
that he needs it...” Despite the “embryonic nature" of the system, the proposal noted,
“acceptance has already generated the impatience with inadequacies and faults that is
characteristic of customers of a public utility.”87 By the public, Fano at this point still
meant only his academic peers. In the ensuing years, however, Fano developed a more
85 From the Office of Public Relations, June 28, 1963, attached to Charles H. Townes, Provost, to
Members of the Faculty, June 27, 1963, Folder 1, Box 17, SEOD; Fano, et. al. "“Proposal for a Research
and Development Program," 1.
86 Fano, et. al. “Proposal for a Research and Development Program,” 1 and 2. Licklider's handling of the
grant would get him into serious trouble today, but at the time ARPA imposed few rules on how its officers
could dispense money. Waldrop, 218-221; Norberg and O'Neill, 7-8.
87 Robert M. Fano, et. al., “Proposal for Continuation of a Research and Development Program on
Computer Systems to the Advanced Research Projects Agency from The Massachusetts Institute of
Technology,” Feb 20, 1964, 1-3, Folder 4, Box 17, SEOD. The system (still CTSS, and not the new Project
MAC system), could at that time support 24 on-line users, with some capacity still reserved for batch users.
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capacious sense of public computing facilities and their social role.
Two forces played a role in this transmutation - Fano's experience with the
evolution of time-sharing within MIT, and his external relations with the press and the
public as a spokesman for Project MAC. Fernando Corbató, who had much more
experience with computer hardware than Fano, was one of the principal architects of the
MAC system. He was another of those enchanted by the interactivity of the Whirlwind
computer, to which he had intermittent access as an MIT grad student in the early 1950s,
and who saw the shift to batch processing as a step backwards.88 Even before Fano
proposed Project MAC, Corbató had built a time-sharing software system, the
Compatible Time-Sharing System (CTSS), so-called because it could run concurrently
with MIT's existing batch operations.89 The MAC project plan envisioned that CTSS
would serve as an interim research platform until the true MAC system (later known as
Multics) could be designed and built. By 1966, the MIT Computation Center and Project
MAC each had a IBM 7094 machine running CTSS, serving a total of 180 terminals.
Each machine could be used from about 30 of those terminals simultaneously while
maintaining a response time of a few seconds for each user, good enough to maintain a
sense of interactivity. Off-campus users could also dial into the machines remotely from
the AT&T and Western Union teletype networks.90
As Fano observed the development and use of CTSS at MIT, he noticed a process
of mutual evolution between the system and its community of users, with each shaping
88 Steven Webber, "Interview with Fernando Corbató," February 1, 2006, 3-5, Computer History Museum,
Mountain View, CA.
89 Corbató launched the CTSS project in 1961, "partly out of frustration" with his colleague Herbert
Teager's failure to make headway on a more ambitious time-sharing project (See page 24). Norberg, "An
Interview with Fernando J. Corbato," 19-20.
90 R. M. Fano, "The Computer Utility and the Community," in Computers and Communications—Toward
a Computer Utility, ed. Fred Gruenberger (Englewood Cliffs, NJ: Prentice-Hall, 1967), 41; Waldrop, 23132.
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the other in a series of recursive feedback loops. The influence of the scheduler, which
chose which program would get the next turn to run on the processor, especially
impressed Fano. If a system programmer changed the preferences of the scheduling
algorithm, users would quickly adapt the way they wrote and ran programs to suit the
new environment, so that, as Fano wrote, “the system behavior can not be separated from
that of its users.”91
Some users also added new programs and data to the system and modified
existing ones, creating new system capabilities, which caused other users to alter their
behavior in turn to conform to the new characteristics of the system.92 The new
capabilities developed by users included programs for exchanging electronic messages,
both synchronously (what we would now call chat or instant messaging) and
asynchronously (what we would now call electronic mail). Fano and his team created a
new public storage area (not tied to any user account) for such programs deemed to be of
general value to the user community.93 Researchers used the computer for everything
from composing research reports to holding meetings.94
By 1964, Fano come to believe that the primary value of a time-shared computer
utility was not to provide the illusion of a private computer, but to provide the reality of a
shared computer. While McCarthy's original concept had been to have the computer
91 Robert M. Fano, et. al., “Proposal for Continuation of Support Beyond July 31, 1966,” March 19, 1965,
15, Folder 5, Box 17, SEOD. See also Martin Greenberger, “Priority Problem,” in Fano, et. al. “Proposal
for a Research and Development Program.”
92 Fano, "Alumni Seminar," 2.
93 Waldrop, The Dream Machine, 227-232; Robert M. Fano, conversation with the author, September 7,
2010. Indeed, Fano considers MAC the first step towards the modern Internet and on-line communities and
social networks. While many of the features of contemporary computing systems and networks have
counterparts in MAC, tracing their genetic linkages would be a substantial research project in itself;
Waldrop's book is the best existing source on that topic.
94 R. M. Fano to J. A. Stratton, June 29, 1964, Folder 1, Box 17, SEOD; Fano, conversation with the
author, September 7, 2010.
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switch its attention between terminals so quickly that no user would be aware of the
presence of others, Fano witnessed the powerful benefits of breaking down that illusion
of privacy. The computer was not just an amplifier of individual mental power, but a
storehouse of community knowledge and a medium of communication and collaboration.
Fano came to see the computer's memory, rather than its processor, as its most important
shared resource.95 The evolution of this community resource, Fano saw,
...depend[s] on the inherent capabilities of the system as well as on the interests
and goals of the members of the community. Thus… the lack of display facilities
may discourage graphical applications. Once a system starts evolving
preferentially in particular directions, work in those directions will be favored…
Thus, the inherent characteristics of a time-sharing system may well have longlasting effects on the character, composition, and intellectual life of a
community.96
In other words, given the social nature of time-sharing and the path-dependent character
of computer system evolution, early technical decisions about design and accessibility
could have long term social effects on a wide community of users.
In addition to this more socially-oriented view of time-shared computing, the use
of CTSS made Fano aware of how easily and rapidly such a system could penetrate and
shape one's day-to-day activities. Fano made the decision early on to put consoles into
researchers' homes, to allow them to continue to work into the night without unduly
disrupting their family lives. Before long, fellow Project MAC men like Joseph
Wiezenbaum were using their home terminals to tele-commute and to collaborate with
students. It didn't require a great leap to imagine how all kinds of white collar
professionals might put a home computer terminal to productive use, or even to imagine
the creation of new cottage industries and the elimination of rush-hour traffic.97
95 R. M. Fano, “The MAC System: The Computer Utility Approach.” IEEE Spectrum, January 1965, 64.
96 Fano, "The Computer Utility and the Community," 49.
97 Norberg, "Interview with Robert M. Fano," 21; Joseph Weizenbaum, n. t., n.d., 5-6, Folder "American
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The second factor that led Fano to broaden his definition of the public for public
computing was his role as the de facto spokesman for Project MAC. MAC, by far the
biggest academic computing project in the country, received significant media attention.
Most of the major newspapers and news-magazines in the country wrote about MAC at
some point in the mid-1960s, and they often came to Fano for their quotes.98 Given the
general interest in the press in the promise and peril of automation and a coming
information revolution, his interlocutors often pressed him to speculate about the social
implications of his work.
Fano recalls one particular interaction, with Columbia Law Professor Alan
Westin, as decisive to his interest in the effect of computing on society. In an off-the-cuff
remark with echoes of his background in electrical power engineering, Fano told Westin
that computerization was inevitable, but manageable: “[y]ou can never stop these things.
It is like trying to prevent a river from flowing to the sea. What you have to do is to build
dams, to build waterworks, to control the flow.” When Fano saw his own words reflected
back at him in the draft pages for Westin's 1967 book Privacy and Freedom, it spurred
him to think more deeply about who builds the dams for computer power.99
By 1965, Fano was already thinking about the social implications of Project

Academy of Arts & Sciences, Commission on the Year 2000. Social Implications of the Computer Working
Papers," Box 7, RMF.
98 Robert C. Cowen “The Computer and You,” Christian Science Monitor, January 30, 1964; John Pfeiffer,
"Machines That Man Can Talk With," Fortune, May 1964, 153-156+; Scott R. Schmedel, “Answers PDQ,”
Wall Street Journal, March 25, 1965; “A Lot of Little Users Share a Big Computer.” Business Week, August
7, 1965, 61-63; Richard D. Lyons, "Pocket Size Computers and 3-Dimension Television Forecast at Parley
Here," New York Times, March 23, 1967.
99 Robert M. Fano, conversation with the author, March 12, 2009; Alan F. Westin, conversation with the
author, April 25, 2010; Westin, Privacy and Freedom, 326. My account accords with the written record and
Westin's recollection. Fano recalls, however, that he made the off-hand comment about dams to a Business
Week reporter, that Westin got the quote from an article in that magazine, and that Westin himself posed the
question "who builds the dams?" in the draft of Privacy and Freedom. Regardless, it's clear from
contemporary sources that Fano considered Westin's book significant at the time.

53

MAC. Alongside the technical papers describing the planned MAC system presented at
the 1965 Fall Joint Computer Conference was a paper by Fano and Bell Labs' Edward
David entitled “Some Thoughts about the Social Implications of Accessible Computing.”
Fano and David argued that the time had come for such thoughts, since the technical
means existed, they wrote, “for bringing computing and information service within easy
reach of every individual in a community," including, eventually, ordinary citizens:
It may seem strange at this time to envision the average man and housewife using
a computer. Yet to some people years ago it must have seemed equally
inconceivable and perhaps sacrilegious to allow the average housewife to turn on
powerful motors and operate such complex machines as today’s automatic
washing machines and driers.100
Fano and David believed that their new power tools for the mind provided a potential
solution to the growing complexity and mass of information faced by the average citizen,
for example in navigating the tax code. "As a matter of fact," they wrote, "there is some
question whether our increasingly complex society can survive much longer without
falling apart from its own weight, unless individual thinking aids become available."101
Fano would return to this theme repeatedly in his future writings and speeches –
that in a world of growing chaos and complexity, the computer utility could act as a
centripetal force, maintaining social coherence, allowing the center to hold. It would
allow continued coordination of social activity without the imposition of hierarchical
control: "with better means for handling information society will be able to withstand
more individual freedom and more diversity among its members without risking
degeneration into chaos.”102
100 E. E. David and R. M. Fano, "Some Thoughts about the Social Implications of Accessible Computing,"
in Proceedings of the Fall Joint Computer Conference (New York: AFIPS, 1965), 243 and 244. Bell Labs
partnered with MIT and GE on the MAC project, and David was the head of the Bell team.
101 David and Fano, 243-44.
102 Fano, "The Computer Utility and the Community," 46. See also "Some Views on the Computer's
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Fano became increasingly concerned, however, about whether computers would
in fact be used in this way. He began to see the divide between the interactive computing
sub-culture and the dominant batch-processing culture in stark and dramatic terms. It
was not a merely internecine battle among technical experts, but a struggle for the future
and the soul of society; its outcome entailed a fundamental social choice between
democracy and totalitarian control. At a 1966 symposium, Fano pointed out that the
"words and deeds of the computer community" could have substantial social impact-would they follow the lead of the interactive community and adapt computers to human
needs, "or are we going to continue to ask people to adapt themselves to the
idiosyncrasies of computers?" Such choices, Fano wrote, "may well determine whether
computers will turn out to be of immense benefit to the individual and to society as a
whole, or become the pillars of a ‘1984’ world.”103
Throughout the late 1960s and early 1970s, Fano continued to elaborate this
model of technological choice. Along one path, public computer utilities serving
individuals as well as large organizations and the preservation of social balance, along the
other the continued monopoly of data-processing by large organizations and "a dangerous
imbalance" of power between such organizations and individuals. Unfortunately this fork
in the road was asymmetrical, and simple inertia would carry society down the wrong
path: "public discussion of the underlying issues is urgently needed," he wrote, "to
prevent society from becoming a prisoner of a course it did not consciously select."104 To
the extent that interactive computing was developing, it was doing so in a fragmented,
Impact," Dartmouth Alumni Magazine, January 1967, 20.
103 Fano, "The Computer Utility and the Community," 51.
104 R. M. Fano,“The Balance of Knowledge and the Balance of Power,” Scientific American, May 1968,
152.
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piecemeal and uncoordinated way, with scattered, incompatible systems each accessible
only to various disjointed user communities. “In effect, a new nervous system of society
is evolving on the basis of local needs and without any overall plan," he told an audience
in his home town of Torino in 1970. In language redolent of the cybernetic world-view,
he continued, "[w]ill this new system provide stable control, or lead to epileptic
behavior? Will it be sensitive to all segments of society, or will some segments be in
effect paralyzed?” A national conversation and a national plan was needed lest society
ignore the difficult trail through the wilderness in favor of the temptingly easy path down
to perdition.105
Yet even as Fano extolled the virtues of the computer utility and the dangers of the
alternative in ever starker terms, he turned away from providing a widely accessible
utility through his own institution. The development of Multics, the "true" MAC system
and intended successor to CTSS, dragged on through the late 1960s, as unexpected
software difficulties put it far behind schedule. Meanwhile, Fano "had little desire to
remain entangled in the politics over institute resources,” and endeavored to turn MAC
into a pure research platform, rather than a service for the MIT community and the
surrounding region.106 As he wrote to the Dean of Engineering in 1966, opening MAC to
other New England colleges, in keeping with the ARPA goal of spreading the benefits of
its support, “will tend to put MIT in the position of a commercial computer utility with all
the administrative and public relation problems inherent to it.”107
105 Robert M. Fano, "Computers in Society," 2, Folder "Conference L’Informatica, La Cultura e La Societa
Italiana, Torino, Italy, Dec 8-12, 1970," Box 2, RMF. See also Robert M. Fano, “On the Social Role of
Computer Communications,” Proceedings of the IEEE 60, 11 (November 1972), 1249-1253; House
Foreign Operations and Government Information Subcommittee of the Committee on Government
Operations, Federal Information Systems and Plans—Federal Use and Development of Advanced
Information Technology, Part 1, 93rd Cong. 1st sess., 1973, 2-6 and 47-60.
106 Akera, 334.
107 R.M. Fano to Dean G.S. Brown, March 17, 1966, “The MULTICS-645 System as an MIT Computer
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By 1968, Fano had had his fill of management and wanted to return to research.
Licklider came back to MIT to take over Project MAC. At first he reaffirmed the
computer utility agenda and its social importance, but he soon became frustrated with a
MAC community that was "not so much a community of computer users as an in-group
of computer programmers."108 From the start, Fano had encouraged a variety of
researchers to develop projects on the MAC time-sharing systems, from an experimental
on-line library to an effort to develop general-purpose software for running computer
simulations.109 The whole point of time-sharing, after all, was to facilitate the use of the
computer. Under Licklider, however, a large sub-community of artificial intelligence
(AI) researchers at MIT broke away from the project to form their own lab. As Mitchell
Waldrop puts it, to the AI people “the ‘computer utility’ vision... was boring. At best it
was a means to an end... Likewise this stuff about on-line communities: if the outside
world was full of losers, why bother talking to it?”110 As Project MAC diversified and
fragmented, the centrality of the computer utility vision to its mission declined. By the
early 1970s, with Multics successfully commercialized and its original mission
discharged, the remaining MAC community re-named itself simply the Laboratory for
Computer Science, a general center for computing research.111

A New Deal for Computers
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109 Carl F. J. Overhage and J. Francis Reintjes, “Project Intrex: A General Review,” Information Storage
and Retrieval 10, 5 (May-June 1974), 157-88; Malcolm M. Jones, “On-Line Simulation,” Proceedings of
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Another New England institution of higher education took a different approach to
interactive computing. Rather than build a sophisticated research system, its leaders
sought to integrate interactive computing directly into the day-to-day practices of the
college. Heading this project was another European émigré of Jewish background whose
family fled Axis persecution. John Kemeny came from Budapest to Manhattan with his
mother and sister in 1940, escaping via Italy just weeks before Mussolini joined Hitler in
dismembering France. Less than 3 years later, at age 16, he matriculated at Princeton
University. The Army drafted him just after he turned 18 in 1945, and, noting his
mathematical aptitude, assigned him to the Manhattan District Corps of Engineers--the
atomic bomb project. At Los Alamos he computed differential equations for the
plutonium implosion bomb using IBM punched card machines, under the supervision of
Richard Feynman and John von Neumann. He was discharged in 1946, completed his
Ph.D. in mathematical logic at Princeton by age 23, worked briefly as Einstein's
mathematical assistant, and finally was recruited by Dartmouth College to rebuild its
mathematics department in 1954.112
Kemeny was slowly drawn into the world of computers. A lecture that Von
Neumann gave at Los Alamos in 1946 exposed Kemeny to the idea of general-purpose
electronic computers for the first time. Shortly thereafter he began his Ph.D. work under
Alonzo Church, who had formerly advised Alan Turing, the foremost theorist of generalpurpose computing machines. But he first got his hands on such a machine (an IBM 704,
the same model that McCarthy first used at MIT) in the summer of 1956, as a consultant
for the RAND Corporation. He later recalled that while at that Santa Monica, California
112 "Land of Milk and Honey," "High School," "Princeton," "The Army," "Return to Princeton,"
"Einstein," "Dartmouth," Folder 1, Box 20, JGK; J. Robert Oppenheimer to Kemeny, October 1, 1945,
Folder 2, Box 16, JGK.
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think tank, he had noticed that the high-salaried researchers would often wait hours for a
shot at the computer, and so he proposed a primitive kind of time-sharing, similar to
McCarthy's earliest designs: "I recommended that a system be developed under which a
run could be interrupted (with partial results saved) so that one or more people could get
a shot at debugging."113
His RAND experience, the four hour trip to MIT's Computation Center, and
McCarthy's defection all combined in the late 1950s to convince Kemeny that Dartmouth
needed its own computer for teaching and research. Statistician Thomas Kurtz, Kemeny's
only colleague with computer experience after McCarthy left, agreed. In 1959 they
bought a Royal McBee LGP-30, using money from the equipment budget for
Dartmouth's new mathematics building. A far cry from MIT's imposing IBM machine,
with its room full of components and peripherals, the LGP cost $37,000, and Kemeny and
Kurtz carried it back from Boston in the back of a station wagon. When Kurtz allowed
some of his undergraduates to experiment with the system, however, he was amazed by
what they could accomplish within its limits. Students Tony Knapp and Stephen Garland
even implemented a significant subset of the sophisticated new programming language
ALGOL (ALGOrithmic Language) on the LGP-30.114
The aptitude of his students convinced Kurtz that Dartmouth should have a more
powerful computing resource freely available to all undergraduates, analogous to the
open-stack library. A conversation with John McCarthy convinced him that time-sharing
was the way to do it--it would entice undergrads with instant feedback, avoiding the
discouraging hours of waiting for results that batch-processing entailed.115
113 "Return to RAND," 1, Folder 2, Box 20, JGK.
114 "Computers," Folder 2, Box 20, JGK.
115 Tom Kurtz, "1962," August 16, 2000, 1, "Time-Sharing" vertical file, Dartmouth College Archives,
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Kemeny sold interactive computing to the Dartmouth trustees as an essential
component of education for the coming information society. Computers, he argued, “may
bring about a revolution comparable to the Industrial Revolution.” It was vital for all
liberal arts students to understand this new fundamental technology, whether they
intended to use it directly or not. Dartmouth was training the next generation of business
and government leaders, and if they failed to grasp the basic functions and limitations of
computers, they would find themselves hostage to the will of the technically
sophisticated.116 Technocracy would replace democracy. As Kemeny later put it, in the
future "all businesses, and most private lives, will be influenced by computers. Whether
this is going to be a fully favorable effect, as it could be, or a very harmful one will
depend on whether the people who make the policy decisions know what computers can
do and what they can't do, or whether they blindly trust the people who run the
machines."117
The LGP-30 was too feeble a machine to serve as an open-stack computer, and so
Kurtz and Kemeny proposed that the College and the National Science Foundation (NSF)
support the acquisition of a new computer, with its time-sharing and other system
software to be programmed primarily by undergraduate research assistants. NSF
awarded Dartmouth two grants in the Fall of 1963, $300,000 for the purchase of
computer hardware, and an on-going grant to integrate the computer into liberal arts
education.118 With the hardware money they bought two General Electric (GE)
Hanover, NH; AFIPS History of Computing Project, "Dartmouth Timeshare System: Transcripts of 1974
National Computer Conference Pioneer Day Session," 1974, 14, "Computers (through 1989)" vertical file,
Dartmouth College Archives.
116 John G. Kemeny, Random Essays on Mathematics, Education and Computers (Englewood Cliffs, NJ:
Prentice-Hall, 1964), 157.
117 John G. Kemeny, "The Computer at Dartmouth," Dartmouth Alumni Magazine, February 1966, 16-18.
118 John W. Masland to Harrison Van Aken, April 28, 1965, Folder "GE-Dartmouth 1965," Box 1, KCC.
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computers--a model 225 to act as central processor and a Datanet 30 to control the
terminals and schedule their access to the processor and disks. The Dartmouth TimeSharing System (DTSS) first sprang to life in May 1964, and Kemeny and Kurtz opened
it for general campus use that fall, after upgrading to a GE 235 computer. The system
launched with 20 teletype consoles, including one at a local high school.119
While Kurtz and the undergraduates designed and implemented the DTSS system
software, Kemeny's main contribution, with the aid of business school student William
Zani, was to write the code for a new programming language called BASIC.120 Kemeny
exerted himself to make the language accessible to anyone with only a few hours'
training, by hiding the details of the machine from the user, reducing the number of
commands to an absolute minimum, and layering complexity so that newcomers could
get started with a simple subset of the language. Starting in the 1964-65 academic year,
Kemeny incorporated several BASIC programming assignments into the college's
introductory math course, thus exposing some 75% of the freshman class to the computer
system.121
Kemeny was proud of the accessibility and popularity of his machine on campus.
The computer was open to anyone affiliated with Dartmouth who wanted to use it at any
time, without charge--an unheard of policy.122 The college built the modernist Kiewit
Computer Center in 1966 to house a second generation DTSS system, and Kemeny
119 Kurtz, "Course Content Improvement Project, Informal Report," October 7, 1964, 1, Folder
"Secondary School," Box 5, KCC.
120 William Zani to Thomas E. Byrne, May 11, 1990, Folder 11, Box 18, JGK. BASIC is yet another
psuedo-acronoym, for Beginner's All-purpose Symbolic Instruction Code.
121 John G. Kemeny, "NSF Grant GE-3864, Report of first year progress," September 1, 1964, 5-6, Folder
"Secondary School," Box 5, KCC.
122 Though scarcity eventually forced the imposition of some limits, the basic policy remained intact.
"Meetings of the Computing Council, Minutes of the Meeting held January 12, 1968 at 12:30," Folder
"Computer Council 1967," Box 25, KCC; Arthur W. Leuhrmann and John M. Nevison, "Computer Use
under a Free-Access Policy," Science 184 (May 31, 1974), 957-961.
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enthused "that one of the places that Dartmouth students take their dates to ‘show off’ is
the computation center.” His favorite program was FTBALL, a football simulator that he
wrote after Dartmouth beat Princeton for the 1965 Lambert Trophy, that allowed students
to play simulated games against Ivy League rivals.123 A 1972 student course guide
suggests that he may have been overly sanguine about real student attitudes toward the
computer, however. "The greatest flaw" of the mathematics department, the guide
informed fellow students,
is its bias in favor of the computer. If you like the computer, that's terrific; you
can take computer courses until you've graduated. If you don't like the computer,
it's not so terrific. Sometimes it may see as though the Department is trying to
cram a roll of printout paper down your throat. ...the introductory math courses
require that you write four computer programs. It's loads of fun for the Kiewit
jocks, but it's sheer hell for the rest.124
Kemeny was more politically active than McCarthy, Licklider, or Fano. He was a
firm believer in progressive causes, and as a young man he ardently supported Franklin
and Eleanor Roosevelt. (Kemeny was convinced that a hazing incident at conservative
Princeton in which fellow students broke into his room at night to shave off his mustache
was motivated by his Jewish-Hungarian heritage and his left-leaning politics.)125 Though
not a pacifist, his involvement in the atomic bomb convinced Kemeny that war was
fundamentally evil. "I never fooled myself," he later wrote, weighing his burdens with
mathematical precision, "if you divided the number of victims of atomic bombs by the
number of us working on the project, I was responsible for killing a number of human
beings." He decided to dedicate himself to the cause of peace, and became the head of
123 John G. Kemeny, Man and the Computer (New York: Charles Scribner’s Sons, 1972), 35; AFIPS
History of Computing Project, "Dartmouth Timeshare System," 8.
124 "Kemeny Krispies: Food for Thought from the Dartmouth Course Guide 1972," 86, Folder 18, Box 22,
JGK.
125 "Princeton," 6, Folder 1, Box 20, JGK.
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the Princeton chapter of the United World Federalists, which called for a world
government strong enough to impose a global legal order, and thus to permanently end
war between nations.126 Such a large, democratically-governed but centrally-administered
system, could, Kemeny believed, sustain and protect individual freedom.
Though he never used the term "computer utility," Kemeny's vision of large-scale
time-sharing had much in common with that of his Cambridge counterparts, and he
brought his political point of view to bear on it. In the mid-1960s he wrote an essay
entitled "A New Deal for Computers," a vigorous manifesto for the progressive potential
of computing, which borrowed liberally, in a tongue-in-cheek fashion, from FDR's most
famous speeches. Computers, he wrote, have thus far "been given a raw deal by
computer experts." They had been used almost exclusively for numerical calculation, to
save labor costs, and to reduce the cost of existing services; and only rarely to provide
new or vastly improved services. The ingrained habit among computer people of
maximizing the throughput of the computer rather than the satisfaction of its users' needs
had perverse implications: "The most efficient machine was the one that computed the
multiplication table over and over again a billion times, without allowing anyone to ask it
a question, and without ever printing an answer. We see one-third of all machine time illused, ill-favored, and illogical."127
But the development of large time-sharing systems, Kemeny argued, undid the
logic of batch-processing and could "make computer services available inexpensively and
126 "World Federalists," Folder 1, Box 20, JGK; "Beliefs, Purposes & Policies adopted October 29, 1949
by the Third General Assembly of the United World Federalists, Inc.," Folder 2, Box 22, JGK. Kemeny
met his wife-to-be, Smith College freshman Jean Alexander, through a World Federalists meeting in early
1950.
127 John G. Kemeny, "A New Deal for Computers," 1-2, Folder 34, Box 15, JGK. This document is
undated, but can be placed somewhere in the mid-1960s based on contextual clues, such as the use of the
term "third-generation computer," a term of the art that referred to the newest machines coming out around
1965-66, such as the GE 645 and IBM 360 series.
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conveniently to thousands of users, without geographic limitations," while new languages
like BASIC could "bring the power of machines within the grasp of everyone."128 Far
from being a threat to individuals, accessible computers would provide a bulwark against
dehumanization in a time of growing crisis and complexity.129 Accessible computers
would also provide the infrastructural foundations on which to build the Great Society:
We must bring to bear upon the problems of society the concerted effort of our
best scientists. We must design vast systems to provide service to the neglected
masses of people. We must stream-line government at all levels. And we must
convince millions of people that someone does care. We cannot translate good
intentions into meaningful actions until we put great computer networks at the
fingertips of our civil servants and all those who try to serve mankind better.
During this period of rapid change the computer must be the great arsenal of
democracy.130
To achieve this would require government aid and attitudinal changes--among corporate
executives, to get them to support computing in the service of others rather than in the
service of efficiency; and among the general public: "[t]he average American's reaction to
a computer is perhaps similar to the reaction of the native to modern medicine," he wrote.
The experience of Dartmouth students showed that familiarity and education could dispel
this fear and awe born of ignorance.131
In 1966, he provided a specific scenario for the home use of computing by 1990.
He described how a computer terminal grants the housewife intellectual freedom: she
uses it to program robots to do her cleaning and cooking, plan the family meals for the
week, and do her shopping. She then "settles down for the serious business of the day.
She is a typical American housewife studying for a Ph.D. in sociology," and uses the
computer to test her hypotheses against statistical databases and edit the text of her
128 Kemeny, "A New Deal for Computers," 2.
129 Kemeny, "A New Deal for Computers," 2, 11.
130 Kemeny, "A New Deal for Computers," 3.
131 Kemeny, "A New Deal for Computers," 11.
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reports. The children use the machine for homework and games, and the father uses it
too, whether "doctor, lawyer or Indian chief"--for diagnoses, precedent searches, and
research on tribal history, respectively. The extensive use of centralized time-shared
computers would allow nearly everyone to live and work in suburban or rural areas and
eliminate commuting: "I see our big, ugly cities becoming centers of information
processing and retrieval, and perhaps also centers of recreation... downtown business
centers with their incurable traffic snarls, will be turned over to the machines."132 The
problems wracking the cities of the 1960s would thus vanish along with their residents.
In 1969, Kemeny expounded on a set of specific national policies to achieve the
computer utility vision, as part of a seminar series on "Computers, Communications, and
the Public Interest." Although the federal government had played a pivotal role in
developing computing for its own purposes, through the mid-1960s it paid no attention to
facilitating the use of computers by the wider public.133 The computer industry was
regulated only under the broad umbrella of anti-trust law, and the Federal
Communications Commission focused on television and the telephone, ignoring the tiny
sliver of communications traffic used for computer data. By the end of the decade,
however, the FCC and other government agencies were awakening to the wider economic
and social importance of computing (as Chapters 2 and 3 will further explore). Kemeny
argued that the FCC needed to seize the moment to alter its regulations in order to better
serve data communications and to facilitate the standardization of interconnections
between time-sharing networks. He also proposed $100 million or more in National
132 "Prof. John Kemeny," 81, 83 and 85, Folder 40, Box 14, JGK. See Chapter 2 for more on the place of
the housewife in the computer utility vision.
133 Kenneth Flamm, Targeting the Computer: Government Support and International Competition
(Washington, D.C.: Brookings Institution, 1987).
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Science Foundation (NSF) spending on computer education, in order to spread the
acceptance of computers and ensure an adequate supply of programmers for the coming
time-sharing networks. Finally, he called for the establishment of a National Computer
Development Agency, supported by funds from all levels of government. It would build
applications to solve social problems, applications too costly to attract commercial
interest, such as a national job-matching database, while aiding the FCC's standardization
efforts.134
Even if this call to action had little effect, Kemeny had high hopes of directly
exporting the DTSS model of accessible computing via two different vectors-Dartmouth's partnership with GE, and the federal government's support of computing in
higher education. Though GE management showed little interest in Dartmouth's project
at first, they eagerly took up and commercialized Dartmouth's first-generation timesharing system after they saw it in action, even hiring the undergraduates who wrote the
software to come to GE's office in Phoenix and replicate their work.135 By 1967 GE
offered time-shared BASIC on GE 265 machines (the combination of the 235 and
Datanet 30) in twenty cities.136 The original system at Dartmouth soon reached capacity,
and both GE and Kemeny and Kurtz wanted to build something bigger and better. They
agreed to cooperate on a next-generation time-sharing system, based on the GE 645
computer (the same machine being used by Project MAC for Multics, its successor to
134 John G. Kemeny, "Large Time-Sharing Networks," in Computers, Communications, and the Public
Interest, ed. Martin Greenberger (Baltimore: Johns Hopkins University Press, 1971), 14-15. The seminar
series was organized as a sequel to the 1961 lecture series on "Computers and the World of the Future"
where McCarthy first proposed computing as a utility, and its main question was why the grand visions
from those lectures had not yet been realized. Kemeny's argument, that without public investment in
computing certain crucial social needs will go unmet by the market, is similar to the argument made for
public broadcasting in the 1920s and 1930s. Robert W. McChesney, Telecommunications, Mass Media, and
Democracy (New York: Oxford University Press, 1993).
135 "Computers," Folder 2, Box 20, JGK.
136 Jeremy Main, “Computer Time-Sharing—Everyman at the Console.” Fortune. August 1967, 188.
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CTSS). But the partnership soon went sour, as the development of the new time-sharing
software suffered repeated delays. GE decided to commercialize a quick-and-dirty
system on its own. For their part, Kemeny, Kurtz, and their colleagues at Dartmouth felt
that GE never properly recognized the importance of Dartmouth's contribution, and never
committed the resources in hardware or corporate attention necessary to make the project
a success.137 Though GE continued to offer BASIC (which was in the public domain), its
version of both the language and the underlying time-sharing software diverged from
Dartmouth's.138
Kemeny's hopes to spread widely accessible time-sharing via federal aid to
education were also dashed. He and Kurtz both participated in a 1967 study for the
President's Science Advisory Committee. Its final report, Computers in Higher
Education, recommended a massive infusion of money (on the order of hundreds of
millions of dollars) from various organs of the federal government to support the
development of enough Dartmouth-like time-sharing systems to make computing
accessible to every college student in the United States. Large institutions with timesharing systems would serve as regional hubs, offering on-line service to their smaller
neighbors.139 But neither the Johnson administration nor its successors acted on this
proposal, much to Kemeny's irritation. In 1971 he urged in vain that "....accreditation
teams should refuse to accredit institutions that do not provide decent computer services
for undergraduate education. And if in the process it should turn out that several Ivy
137 Myron Tribus to Tom Kurtz, John Kemeny, and Leonard Rieser, December 26, 1967, Folder "GEDartmouth 1966," Box 1, KCC; John G. Kemeny, "The GE-Dartmouth Computer Partnership: Dartmouth
College's Contribution," January 20, 1969, Folder "GE-Dartmouth 1969," Box 1, KCC.
138 GE decided to simply add time-sharing to its batch-oriented GECOS (GE Comprehensive Operating
Supervisor) system, rather than to adopt wholesale the system developed at Dartmouth. William B. Durant,
Jr., "GE-Dartmouth Relationship Afer October 1969," February 11, 1969, Folder "GE-Dartmouth 1969,"
Box 1, KCC.
139 Computers in Higher Education, 5-6 and 16-18.
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League schools should loose their accreditation, so be it!"140
Kemeny's last major manifesto for large scale time-sharing systems was a 1971
lecture series he gave at New York City's Museum of Natural History, published in book
form in 1972 as Man and the Computer. The central theme of the book echoed Fano's
concerns about society's future, as well as his use of cybernetic metaphors. Kemeny
considered the computer a new species in the world, but worried that it was far too often
acting as a "parasite" on humanity, used by business and government to improve the
efficiency of their internal operations while scorning the needs of their clients and
citizens. It would require serious work and planning to follow a different path, and
nurture the development of the computer as a "symbiote," embedded in a man-machine
relationship and truly at the service of humanity.141
Meanwhile, however, a quite different and more immediate set of problems and
responsibilities drew Kemeny's attention away from the computer utility vision. In 1970,
the Trustees of Dartmouth College chose him as its next President. In his first year he
had to deal with student and faculty anger in the wake of the massacre at Kent State. The
economic stagnation and rapid inflation of the 1970s also put enormous pressure on the
College's budget, which was not helped by the creation of a new medical school.
Kemeny also had his hands full with implementing co-education, in the teeth of

140 Kemeny, Man and the Computer, 81; John G. Kemeny, "Use, Non-use and Misuse of Computers by
Colleges," June 23, 1971, 16, Folder "DTSS Info. Publications folder 1," Box 4, SJG.
141 Kemeny, Man and the Computer, 54-59. This notion of the computer utility as a tool for evolution was
presaged by University of Kansas psychologist Harold Sackman. Sackman also sometimes blurred the
boundary between a vision of technological liberation and one of technological control: “Internationally
cooperative population control, socially and democratically sanctioned applications of eugenics, coupled
with advances in euphenics... could accelerate and speed this evolutionary transformation of human
intelligence. ...making possible more creative types of human individuality and enlightened forms of
worldwide democracy.” Harold Sackman, Computers, System Science, and Evolving Society (New York:
John Wiley & Sons, 1967) 567 and 570.
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significant alumni resistance.142 In 1979, President Carter added yet another task, tapping
Kemeny to head a commission to investigate the accident at Three Mile Island.143 His
attention returned to computers only in the early 1980s, after his retirement from the
presidency, and after the personal computer had begun to change the landscape of
computing.
The second generation DTSS system, with additional NSF aid, extended its reach
to terminals installed in dozens of other colleges and high schools in the region, forming
a New England network. It achieved great success within the Dartmouth community and
among its regional partners. Within Dartmouth it was used widely for undergraduate
education, graduate student and faculty research, and administrative work. By 1968 it
saw spikes of over 100 simultaneous users at peak times, and with upgraded and
expanded hardware, including over 300 on-campus terminals, it was averaging about 100
users at a time by 1976.144 After the Naval Academy at Annapolis licensed the DTSS
software for its own system, Dartmouth spun off a private corporation, DTSS, Inc., to
market it to other universities and businesses.145 It reached only eleven total sites before
stalling out, however. The college sold the operation to the Metropolitan Life Insurance
Company in 1978 under pressure from other time-sharing vendors, who claimed that the
government-underwritten DTSS constituted unfair competition.146
142 John G. Kemeny, "The First Five Years: A Report by the Thirteenth President," Dartmouth Alumni
Magazine, April 1975, 14-15.
143 John G. Kemeny,“Saving American Democracy: The Lessons of Three Mile Island,” Technology
Review, June/July 1980, 65-75.
144 "Kiewit Computation Center Fiscal 1967-68 Annual Report to the Faculty," 3, "Computation Center
(through 1979 and undated)" vertical file, Dartmouth College Archives, Hanover, NH; Thomas E. Byrne
and Christine W. Thompson, eds., "Computing at Dartmouth 1973-1976," 1977, 8-17, 35 and 56, Folder 28,
Box 22, JGK.
145 Linda Stanton, "Meeting of the Council on Computing, Minutes of the Meeting Held October 3, 1972,"
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146 Gordon M. Bull, The Dartmouth Time-Sharing System (Chichester, UK: Horwood, 1980), 9; Thomas
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The DTSS system at Dartmouth had entered a stable service and maintenance
mode of operation by the 1970s. With the promise of only minor upkeep and bug-fixing
work, attracting enthusiastic undergraduate research assistants became much more
difficult.147 Administering the system proved not to be Kurtz's forté, and he was gently
pushed into the newly created position of Director of Academic Computing in 1975.148
Meanwhile, the ARPANET computer network was becoming the backbone of the elite
computer research community. It bypassed liberal arts Dartmouth, however, since it was
not a major recipient of ARPA funding. Dartmouth remained a leader in undergraduate
access to computing, but never regained the prominence it had in the 1960s as a putative
model for the computing of the nation.149

Not Apollo but Eris
The vision of the computer utility rested on technological and intellectual
concepts forged in the military milieu of World War II and the Cold War. McCarthy,
Licklider, Fano, and Kemeny all moved at some point in defense circles—the Radiation
Lab, RAND, ARPA. Yet they also led intellectual lives outside of the Cold War. Their
computer utility vision focused on redressing homegrown imbalances in social order and
equality, rather than securing the nation against external threats. They wanted to throw
open the vaults of information and computation, not build a closed world. Like the
Progressives of the early twentieth century, they wanted to protect individuals against the
147 R. Hargraves to S. Garland and J. McGeachie, "Summary of meeting for Minary planning," February
27, 1975, Folder "DTSS History Planning: 1971- folder 1," Box 4, SJG.
148 "Kiewit Problems," Spring 1974. Folder "DTSS History Planning: 1971- folder 1," Box 4, SJG.
149 Dartmouth supplied its undergraduates with subsidized Macintosh computers in 1984. The college also
hooked into CSNET (an NSF-funded network for computer science departments not on ARPANET) in the
1980s. Charles Kenney, "Plugged In," Boston Globe Magazine, December 9, 1984, 14-15; University of
Texas, “Users' Directory of Computer Networks,” August 2, 1988, http://stuff.mit.edu/afs/athena/reference/
net-directory/net-dir/net.directory.part4 (accessed May 2, 2011).
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overwhelming power of large organizations. They sought, to paraphrase historian George
Mowry, to achieve those Jeffersonian ends via the Hamiltonian means of large-scale
technological systems.150
Ironically, however, given their penchant for all-encompassing, unifying visions
and national coordination and planning, the computer utility advocates never achieved
coordination and unity even among themselves. Instead they followed divergent visions
and agendas. From Dartmouth's point of view, for example, MIT's Project MAC was a
johnny-come-lately that was stealing attention from the true pioneer.151 Compared to
DTSS, MAC eschewed pragmatism and accessibility in favor of over-engineered
technical virtuosity. Kemeny liked to joke with a bit of schadenfreude about MIT's yearslong struggle to implement Multics, saying "that the reason M.I.T. started before us but
we finished first, is that they used professionals while we used undergraduates."152 Kurtz
later said that he and Kemeny saw MAC's agenda as totally different from Dartmouth's-MIT was trying to design the theoretically best computer utility, with layers of security
"and all that kind of crap." The first generation Dartmouth system didn't even have
passwords--since there were no limitations on computer use, Kemeny and Kurtz
reasoned, there was no incentive to use someone else's user number.153 As another
Dartmouth partisan put it, sophisticated systems like Multics "are not being designed with
the needs of the occasional user in mind and they threaten to remain too hopelessly
150 Davies, From Opportunity to Entitlement, 12-13; George E. Mowry, Theodore Roosevelt and the
Progressive Movement (Madison: University of Wisconsin, 1946), 145-6. See also Theodore Roosevelt, An
Autobiography (New York: Da Capo Press, 1985 [1913]), 437; Herbert David Croly, The Promise of
American Life (New York: MacMillan Company, 1914 [1909]), 169-70.
151 Myron Tribus memo, June 16, 1965, Folder "GE-Dartmouth 1965," Box 1, KCC.
152 "Computers," 4, Folder 2, Box 20, JGK. The comparison was rather unfair, since MIT had an early
version of CTSS before Kemeny and Kurtz even considered a time-sharing system for Dartmouth.
153 Thomas Kurtz, conversation with the author, April 6, 2010. Later versions of DTSS added more
restrictions to access, and more robust security features.

71

complex and expensive for the researcher of modest computing needs and interest."
Dartmouth, on the other hand, espoused "a philosophy of system design that can
ultimately lead to a truly universal system."154
Fano, for his part, saw Dartmouth's project as too basic. Dartmouth time-sharing,
he said although important within the college community, "was not capable of serving as
a computer utility," in the sense of a general-purpose engine of computer power, since it
only offered a single programming language.155 Fano, Kemeny, and other academics
gathered on a number of occasions to discuss and debate the computer utility, its future,
and the policies necessary to facilitate its development in the direction of the greatest
common good.156 But they made only one significant effort to sketch out a concrete
design and plan of action, for a community utility to serve a small town, which never
came to fruition.157
The computer utility vision touched only the fringes of the power center that had
at least the theoretical capacity to unify it, the federal government.158 Proponents of the
154 Harold L. Davis, "The Joys of Time-Sharing," Scientific Research, May 26, 1969, 28 and 31.
155 Email from Fano to the author, March 16, 2009. This was a common misconception, but the
Dartmouth system actually provided a variety of computer languages, including FORTRAN and ALGOL.
It is true that DTSS users (especially at first) had fairly limited options (either edit a program, or run one
program at a time) compared to the fully-featured "modern" operating system of Multics. But Dartmouth
increased the sophistication of DTSS steadily over the years.
156 Gruenberger, ed., Computers and Communications; Michael A. Duggan, Edward F. McCartan, and
Manley R. Irwin, eds., The Computer Utility: Implications for Higher Education (Lexington, MA: Heath
Lexington Books, 1969); Sackman and Nie, eds., The Information Utility and Social Choice; Greenberger,
ed., Computers, Communications, and the Public Interest.
157 Harold Sackman and Barry W. Boehm, Planning Community Information Utilities (Montvale, NJ:
AFIPS Press, 1972).
158 For example, Merrill M. Flood's report to the Congressional Commission on Technology, Automation
and Economic Progress, which recommended federal intervention to coordinate, plan, and even operate
"Information Processing Networks," of which he considered the MAC system a prototype. Merrill M.
Flood, “Commercial Information Processing Networks—Prospects and Problems in Perspective,” 237-252
in National Commission on Technology, Automation, and Economic Progress, The Outlook for
Technological Change and Employment (Washington, D.C.: Government Printing Office, February 1966).
Dartmouth's Myron Tribus also served briefly (1969-70) as Assistant Secretary of Commerce for Science
and Technology, from which post he suggested that computer terminals might overcome the educational
barriers faced by isolated groups such as Eskimos, lamented the fragmentation of existing efforts “to use
telecommunications as a social bootstrap," and mused about the regulations and controls needed for
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computer utility often drew a comparison between their own agenda and that of the space
program--both sought to achieve human progress through large-scale technological
systems under federal coordination and funding. Licklider, however, lamented in 1961
that his vision of man-machine symbiosis, a journey to "the Cerebral Frontier," was a
harder sell for both the Air Force and the general public: “Rockets are colorful and fast
and noisy. Freud could not have invented a surer seller than a ballistic missile in a silo.
Despite the slow start, therefore, the conquest of space is assured.” But the enhancement
of mental power lacked tangibility and materiality. “Perhaps worse, it will be coupled in
popular thought (if it is considered at all) with matters intellectual, which have an
unpleasant connotation, or with digital computers, which are frightening, or with robots,
which are either ludicrous or threatening. Worst, it may be regarded not as elevating but
as degrading the human spirit..."159
Indeed, there would be no Apollo program aimed at the "Cerebral Frontier." Nor
was there any other instance of a major government-sponsored technological project for
civilian purposes in the 1960s, despite some scientists' arguments that the vast spigots of
defense research money should be turned to civilian needs.160 However popular the idea
of government-led technological planning was among the academic elite, it remained a
politically fraught one in the United States. Legal scholar Manley Irwin wrote in 1967
that "[t]here is a strong argument that a government data processing network would bring
down computer costs and accelerate technical progress. But as a political proposition, the
government network is a hopeless scheme.” Even government ownership of a simple
computer utilities. Phil Hirsch, “New Telecommunications Agency in Not Too Far Distant Future,”
Datamation, October 1969, 146.
159 Licklider, “The Cerebral Frontier,” April 24, 1961, 12, Folder "1961 (3/3)," Box 6, JCRL.
160 Stuart W. Leslie, The Cold War and American Science (New York: Columbia University Press, 1993),
42-43 and 100-101.
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point-to-point microwave communications network, he pointed out, was sharply
challenged despite the evident cost savings to taxpayers, “because such ownership was
thought to be inimical to a free enterprise economy.”161
By 1965 Licklider had already begun to doubt the possibility that a new national
nervous system, what he now called a "precognitive utility net," would be planned and
facilitated by the federal government.162 The response of the "free enterprise economy,"
however, was yet to be determined. The advocates of computer utilities believed that
such systems could be engines of commerce as well as engines of democracy. Whether,
and to what extent, businessmen and entrepreneurs agreed would help determine the fate
of their progressive vision of a unified, national computing network.

161 Manley R. Irwin, “The Computer Utility: Competition or Regulation?” The Yale Law Journal 76, 7
(June 1967), 1318 and 1319.
162 J. C. R. Licklider, Libraries of the Future (Cambridge, MA: MIT Press, 1965), 33-35.
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Chapter 2
The Community of Entrepreneurs1
Our dream was to be a computer utility service, to make access to computers as easy
as it was to heat, light and water.
--Sam Wyly, President of University Computing Company (UCC)2
On March 20, 1967, Chauncey Starr, the Dean of the University of California-Los
Angeles (UCLA) College of Engineering, delivered the welcoming address to a
Computer Communications Symposium at the university’s Schoenberg Hall. The
combination of computers and communications, he declared, “provides us with the means
of establishing a national computer utility. …Computer consoles in every home,
interconnected by a telephone system, are feasible now.”3 Conference participant
Frederic Withington, however, was quick to prick the balloon of this grandiose vision of a
universal information system. First, he argued, the target market for remote processing
would have to be business customers with money; the computer was simply too costly to
profitably serve “the housewife or the high school student, at least for the time being.”4
Withington also rejected the notion that a single national system would develop; instead
he considered the situation at his own consulting company, Arthur D. Little, to be
indicative of the future. Arthur D. Little had a variety of different facilities for

1 Some of the material in this chapter has been presented in Christopher McDonald, “From Computer
Utility to Time-Sharing: Politics and Technology in the 1960s American Computer Industry,” Society for
the History of Technology, Annual Meeting, October 15-18, 2009, and published in Christopher McDonald,
"Western Union's Failed Reinvention: The Role of Momentum in Resisting Strategic Change," Business
History Review (Forthcoming).
2 Sam Wyly, 1,000 Dollars & an Idea: Entrepreneur to Billionaire (New York: Newmarket Press, 2008),
80.
3 Chauncey Starr, “Welcoming Address: ‘Computers and Communications’,” in Computers and
Communications—Toward a Computer Utility, ed. Fred Gruenberger (Englewood Cliffs, NJ: Prentice-Hall,
1967), 1.
4 Frederic G. Withington, “The Market for a Computer Utility Industry,” in Computers and
Communications, ed. Gruenberger, 73.
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connecting to computers, acquired on an ad hoc basis. It owned some in-house
computers, while renting access to others on a time-sharing basis using consoles
connected to several different external service providers. “So what do we see emerging?”
Withington asked:
Not a computer utility, if a computer utility is defined as a massive, integrated
complex of hardware and software, designed according to a master plan to be all
things to all people. Instead, we have a picture of many entrepreneurs, each
attempting to obtain money from the data-processing-user community… These
entrepreneurs are interested in the near-term dollar. … there is no question that the
structure of the first primitive computer-utility industry exists. It has already left
the university (if that is an issue), and for better or worse, the future is not in the
hands of master planners, but in the hands of the community of entrepreneurs.5
“For better or worse,” but his tone made obvious his impatience with master plans and
their authors, a view shared by most of his colleagues in the data processing industry.
As the computer utility concept moved from universities and think tanks into the
business world, it changed in character. While some computer entrepreneurs eagerly
seized on time sharing as a new, exciting, and potentially vast market, the idea of a
universal, national utility made even such enthusiasts nervous. Since the turn of the
twentieth century, the term "utility" had been virtually synonymous with public, regulated
utilities; it implied a system of a universal character (and therefore of great public
interest) that tended naturally towards monopoly and thus could not function well in a
free-market environment.6 Talk of computer utilities, industry insiders feared, might
invite intervention from the government and the regulated common carriers, especially
5 Withington, “The Market for a Computer Utility Industry,” 77.
6 Richard R. John, Network Nation: Inventing American Telecommunications (Cambridge, MA: Belknap
Press, 2010), 267-8; Thomas K. McCraw, Prophets of Regulation: Charles Francis Adams, Louis D.
Brandeis, James M. Landis, Alfred E. Kahn (Cambridge, MA: Belknap Press, 1984), 1-56. Only in the
1970s, as economists supplanted lawyers in regulatory debates, did the identity between utility and public
regulation come into serious question. McCraw, 218-221. Early hints of this move can be found in
William G. Shepherd and Thomas G. Gies, eds., Utility Regulation: New Directions in Theory and Policy
(New York: Random House, 1966).
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AT&T’s Bell System. Such fears seemed on the verge of reality when the Federal
Communications Commission (FCC) itself began to investigate the regulatory and legal
implications of linking computers to communications systems.7
The development of new infrastructural technology in the United States has often
occasioned widespread public and political discussion and debate about its control and
organization – as happened for example with the postal network, internal improvements
such as railroads, the telegraph system, and radio broadcasting.8 But in the case of
computer-communications networks such debates would be deferred until the advent of
the open Internet in the 1990s. In the 1960s and 70s, interest in computing among the
general public and political classes was limited. The FCC inquiry offered the only
significant chance for political discussion of the computer utility. Ultimately, however,
the FCC focused its attention on short-term regulatory questions that would determine the
relative power of various firms engaged in building and selling access to computercommunications systems. It had nothing to say about the rights of the public vis-à-vis
those firms, or about long-term social goals. Meanwhile, skeptics like Withington found
substantial vindication in the widespread retrenchment of the time-sharing business after
7 Historians have visited this inquiry often in studies of telecommunications liberalization, but these tend to
give the outcome of the FCC inquiry an inevitability that was not obvious to contemporary observers, and
to elide the specific historical context of the computer utility. Dan Schiller, Telematics and Government
(Norwood, NJ: Ablex Publishing, 1982); Kenneth N. Bickers, “The Politics of Regulatory Design:
Telecommunications Regulation in Historical and Theoretical Perspective,” PhD diss., University of
Wisconsin, 1988; Gerald W. Brock, The Second Information Revolution (Cambridge, MA: Harvard
University Press, 2003).
8 On the postal system see Richard R. John, Spreading the News: The American Postal System from
Franklin to Morse (Cambridge, MA: Harvard University Press, 1995); on railroads Carter Goodrich, “The
Revulsion Against Internal Improvements,” The Journal of Economic History 10, 2 (November 1950), 14569; on the telegraph Richard R. John, “Private Enterprise, Public Good?: Communications Deregulation as
a National Political Issue, 1839-1851,” in Beyond the Founders: New Approaches to the Political History
of the Early American Republic, eds. Jeffrey L. Pasley, Andrew W. Robertson, and David Waldstreicher
(Chapel Hill: University of North Carolina Press, 2003), 328-354 and Lester G. Lindley, “The Constitution
Faces Technology: The Relationship of the National Government to the Telegraph, 1866-1884,” PhD diss.,
Rice University, 1971; on broadcasting see Robert W. McChesney, Telecommunications, Mass Media, and
Democracy (New York: Oxford University Press, 1993).
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the computer recession of 1970, and in the struggles of a Western Union initiative to
reinvent itself as a “national information utility.”
Although entrepreneurs and skeptics were at odds with one another in their views
on the merits of remote-access time sharing as a technology and a business model, their
combined concerns and critiques whittled the computer utility concept down to size. One
can see the computer utility story as a failure of what John Law calls “heterogeneous
engineering,” the necessary weaving of a variety social and technical elements in order to
create a stable matrix for a new technology.9 While time sharing found stable footing, the
broader vision of the computer utility as a means of democratizing computer power and
information receded in the face of technical, political, and economic failures.10 What its
initial proponents had foreseen as a socially transformative tear-down of the national
information infrastructure became instead a modest addition to the house of data
processing. Ultimately the computer industry divorced the term “utility"--and its political
implications of public regulation, universal service, and national integration--from the
technology of time-shared computing. By the early 1970s, there was no longer a
“computer utility industry,” primitive or otherwise, but simply a time-sharing industry,
9 John Law, “Technology and Heterogeneous Engineering: The Case of Portuguese Expansion,” 111-134 in
Bijker, Hughes and Pinch, eds., The Social Construction of Technological Systems. Bruno Latour's actornetwork theory is also applicable: Bruno Latour, Aramis, or the Love of Technology (Cambridge, MA:
Harvard University Press, 1996).
10 This distinction helps resolve the tension between the first phase of historical discussion of the computer
utility, which portrayed it as a technological failure due to software complexity and the rise of minicomputers, and more recent work pointing out the persistence of a time-sharing industry into the 1980s.
The first phase: Martin Campbell-Kelly and William Aspray, Computer: A History of the Information
Machine (New York: Basic Books, 1996), 218-19; Martin Campbell-Kelly, From Airline Reservations to
Sonic the Hedgehog: A History of the Software Industry (Cambridge, MA: MIT Press, 2003), 83-85. The
second: Martin Campbell-Kelly and Daniel D. Garcia-Swartz, “The Rise, Fall, and Resurrection of
Software as a Service: Historical Perspectives on the Computer Utility and Software for Lease on a
Network,” 201-230 in The Internet and American Business, eds. William Aspray and Paul E. Ceruzzi
(Cambridge, MA: MIT Press, 2008); Martin Campbell-Kelly and Daniel D. Garcia Swartz, “Economic
Perspectives on the History of the Computer Time-Sharing Industry, 1965-1985,” IEEE Annals of the
History of Computing 30, 1 (January 2008), 16-36.
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and a modest-sized one, at that.

The Computer Utility Entrepreneurs
The most dogged promoters of the computer utility vision were found in and
around MIT. Douglas Parkhill, for example, a researcher at the defense-oriented think
tank MITRE Corporation (a by-product of MIT’s work on the SAGE air defense system)
wrote The Challenge of the Computer Utility in 1966. It became the most widely cited
book on the topic, and was translated into French and Japanese.11 Parkhill, a Canadian
who later worked for his country’s Department of Communications during its own
national computer utility initiative, held the radical position that the ideal computer utility
structure was one “in which the federal government and eventually the United Nations
would own and operate all general-information utilities and make their facilities available
free of charge to anyone who wished to use them as a means of mass communication.”12
Even more prominent were Robert Fano and Martin Greenberger, respectively the head
of Project MAC (see Chapter 1) and a professor at MIT's Sloan School of Management
who made substantial use of the MAC computer for his own research. Week after week,
visitors from industry, government, and academia, foreign and domestic, came to see the
MAC time-sharing facility, nearly 700 in all by July 1965.13 Numerous articles in
11 D. F. Parkhill, The Challenge of the Computer Utility, Reading, MA: Addison-Wesley, 1966; D. F.
Parkhill, Konpyūta yutiriti : sono gijutsu to tenbō, trans. Atsushi Fujii (Tōkyō : Takeuchi Shoten, 1969); D.
F. Parkhill, Demain l'ordinateur, service public, trans. François Ott (Paris: Dunod, 1970).
12 Parkhill, The Challenge of the Computer Utility, 153. The Canadian effort, intended to defend the
domestic computer and information-producing industries from American domination, collapsed in the face
of resistance from the provinces and from major corporations (including IBM Canada and Bell Canada).
Canadian plans for a national computer-communications infrastructure saw a minor resurgence, however, in
the videotex era (see Chapter 5), in which Parkhill also participated. Laurence B. Mussio, “Prophets
without Honour? Canadian Policy Makers and the First Information Highway, 1969-1975,” in Perspectives
on the New Economics and Regulation of Telecommunications, ed. W. T. Stanbury (Montreal: IRPP, 1996),
257-81.
13 Project MAC, Quarterly Administrative Letter to Code 437, July 1965, 1, Folder “Project MAC,” Box
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widely-read newspapers such as the New York Times and the Washington Post described
Project MAC and the technological future it portended. These often picked up on the
electrical power metaphor originated by Fano – the idea that computer utilities would
replace stand-alone corporate computers just as surely as coal and hydroelectric power
plants replaced stand-alone steam engines. In 1965, for example, The Wall Street Journal
reported that “[t]he day of giant computer centers, capable of delivering logic power to
thousands of customers across the country in much the way a utility distributes electric
power, is fast approaching.”14 Fano, Greenberger, and MAC system architect Fernando
Corbató made visits to conferences across the country, often using terminals to call back
to MIT and provide live demonstrations of their computer utility. Greenberger's article
"The Computers of Tomorrow" appeared in Atlantic Monthly in 1964, and with Parkhill's
book was one of the most widely cited sources on the computer, or information, utility.
In it he predicted that “[c]omputing services and establishments will begin to spread
throughout every sector of American life, reaching into homes, offices, classrooms,
laboratories, factories, and businesses of all kinds” via information utilities.15
This message, of a coming social transformation, informed the robust
expectations and fanfare that accompanied the launching of the first computer utility
businesses.16 In December 1965, Business Week announced that “with all the ceremony
appropriate to the establishment of a new industry, the nation’s first business information
31, SEOD.
14 Scott R. Schmedel, “Answers PDQ,” The Wall Street Journal, March 25, 1965.
15 Martin Greenberger, “The Computers of Tomorrow,” Atlantic Monthly, May 1964, 63.
16 In the second half of the 1960s the business press often used “time-sharing” and “computer utility”
interchangeably to describe the business model of selling remote, interactive access to a computer.
“Information utility,” used less frequently, often implied a greater emphasis on access to computerized
databases rather than data processing power. Both “utility” terms usually connoted a more expansive
vision than “time-sharing,” encompassing ever-larger classes of user and ever-greater integration of
systems in the future.
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utility, Keydata Corp., began operation in Cambridge, Mass. last week.” At the dedication
AT&T Vice President Gordon Thayer proclaimed: “We in the Bell System think this is
the most important concept in the nation.” Also in attendance were MIT Chairman James
Killian and the Governor of Massachusetts, Jon Volpe.17 An earlier article, anticipating
Keydata’s grand opening, painted a dramatic portrait of the coming on-line future (Fig.
2.1):
Executives, salesmen, engineers, shop foremen, even housewives… are all
simultaneously using one computer to store information and make calculations for
them. And they’re doing it as easily as they use an office typewriter, an adding
machine, or a telephone. Mere fantasy? No, only a few weeks away from reality.
The first computers that simultaneously serve many people will be going into
operation next month...”18
This description, was, however, wildly fantastic – in its early days Keydata served only
about 20 small and medium sized distributors and manufacturers, providing them with
electronic inventory control and invoicing capability.19 The level of exaggeration reflects
the degree to which the excitement about the computer utility emanating from academic
enclaves like MIT had rubbed off on the business world. Although they rejected the overt
social democratic politics of the likes of Parkhill, many accepted—at least at first—the
vision of general-purpose time-sharing power plants pumping computation and
information to hundreds, and eventually thousands, perhaps even millions, of customers.
That Keydata's founders were among the first to respond to the MIT vision is not
surprising: co-founders Charles Adams and John Gilmore had worked on interactive
computing at MIT, respectively on the Whirlwind computer and the SAGE air defense

17 “Computer Time Sharing Goes on the Market,” Business Week, December 4, 1965, 116; William D.
Smith, “Keydata, Time-Sharing’s Phoenix,” New York Times, August 16, 1970.
18 “A Lot of Little Users Share a Big Computer.” Business Week, August 7, 1965, 61.
19 “Computer Time Sharing Goes on the Market,” 116.
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project that descended from it.20 But they were not alone. Hundreds of companies
launched ventures in the time-sharing business in the 1960s in the hopes of capturing a
slice of a market with seemingly vast potential. Many of those market entrants were
already a part of the computer industry, which could be roughly divided into four
segments--manufacturers providing complete computer systems (most notably IBM),
manufacturers of peripheral devices, software consulting firms, and service bureaus
(which processed data for clients and returned the results, by mail or hand delivery). Of
these groups, only peripheral manufacturers (who had expertise in neither computer
systems nor applications software) did not diversify into time sharing in significant
numbers.
For the underdog system manufacturers, time sharing offered a lever to dislodge
IBM from its dominant position (at the time some 70% of the data processing market).21
IBM's power could evaporate if the computer utility vision proved correct, and the model
of renting computer time replaced that of renting or selling computers themselves. IBM
itself remained wary of the unproven time-sharing technology. J. C .R. Licklider, who
had left ARPA in 1964 to take a research position at IBM's Yorktown Heights laboratory,
urged his superiors to do more. Time-sharing utilities would become the dominant
medium for computing within a decade, he argued, and IBM needed to take leadership of
the field, possibly going so far as to launch its own national computer utility network.
Instead, as he feared, IBM continued its strategy of “preparing to withstand the wave if it

20 W. David Gardner, "At Last--Rewards for a Pioneer," Datamation, June 1973, 56; Arthur L. Norberg
and Judy E. O’Neill, Transforming Computer Technology: Information Processing for the Pentagon, 19621986 (Baltimore: Johns Hopkins University Press, 1996), 108. They were was thus part of the fraternity of
interactive computing enthusiasts that emerged around SAGE (see Chapter 1).
21 Richard Thomas DeLamarter, Big Blue: IBM’s Use and Abuse of Power (New York: Dodd, Mead &
Company, 1986), 92-93.
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materialized, rather than fostering it."22 Management invested enough in the technology
to ensure that they would not be left out of the market if the computer utility model took
off, but no more.
While IBM played a conservative defense, its up-and-coming competitors at
General Electric (GE)’s computer division bet on an aggressive "end run” to outflank Big
Blue via time sharing—although never with the full commitment of corporate
headquarters, which remained skeptical of the computer business in general.23 GE’s
experience gave it an edge: the Dartmouth Time-Sharing System was built on a GE
computer, and in 1964 it won the contract for the next generation Multics system at
Project MAC, to be based on a new GE-635 machine. GE’s strategy was two-pronged: to
operate its own time-sharing service, but also to sell time-sharing systems to others,
whether for third-party service offerings or for in-house use. The first prong, GE
Information Systems, became the biggest player in the nascent time-sharing industry,
helping to establish BASIC (developed at Dartmouth) as one of the most popular
computer languages.24
The large corporate users of computers provided another major source of
computer utility firms. Such companies already owned computers which were not
always operating at full capacity, and they already had the in-house resources and
experience needed to operate computer systems and develop applications. Many large
firms also had their own private communications networks, using microwave towers or
22 J. C. R. Licklider, “Implications for IBM of the Concept of the Computer Utility,” June 21, 1965,
Folder “1965,” Box 7, JCRL.
23 “How Time Sharing Brought Home a Market,” Business Week, May 24, 1969, 76.
24 A 1969 report estimated that GE held 40% of the time-sharing market. “Computer Time Sharing Grows
Up,” New York Times, February 18, 1969. They remained the clear market leader into the early 1970s.
Campbell-Kelly and Garcia-Swartz, “Economic Perspectives on the History of the Computer Time-Sharing
Industry," 21.
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land lines leased from AT&T, which they could re-purpose to route data to and from
computer utility customers. Market entrants in this category included conglomerate
Litton Industries, aerospace company McDonnell Douglas, foodstuffs producer Pillsbury
(which formed a company called Call-A-Computer as a joint venture with Occidental
Life Insurance), and the Lever Bros. soap company.25
Finally, there were the entrepreneurial firms, like Keydata, newly created to enter
the time-sharing business. The late-1960s stock market, much like that of the 1990s,
glowed red-hot with technology stocks, especially those related to aerospace.26
Computing, increasingly important to the work of engineers in other technology fields,
and a helpmate to aerospace in computer-aided design, computer-aided manufacturing,
and guidance systems, came along for the ride. Once the computer utility and time
sharing started to take off, they joined the panoply of buzz words that induced a
Pavlovian response in investors. One ex-IBM salesman claimed that “[a]ll you have to
do is get a few good guys, go down to lower Broadway, and yell ‘Time sharing!’ and they
bury you up to your neck in money. Then you rent a computer, and you’re in business.”27
This enthusiasm reached its peak in 1969; the May issue of trade journal
Datamation described eight entirely new entries into the time-sharing business in the
25 Edward J Menkhaus, “Time Sharing Is Everybody’s Thing,” Business Automation, Sept 1969, 38; “A
New Industry’s Wild Ride,” Business Week, May 24, 1969, 74. Consulting firm Diebold Group also carried
out computer utility studies for the Columbia Broadcasting System (CBS) (foreseeing a rich home market
in "financial, stock quotation, consumer goods movement, scientific and technical, news, manpower, and
eventually education" services), Westinghouse (proposing an "integrated education utility" that would
evolve into "an overall information utility network"), and aerospace corporation Lear Siegler. None of
these projects bore fruit, however. Diebold Group, "Columbia Broadcasting System, Inc., Information
Utilities as a New Business Opportunity," January 1967, 3, Folder 31, Box 6; Diebold Group,
"Westinghouse Electric Corporation, Opportunities in Information Utilities and Industrial Education
Systems, Volume Two -- Industrial Education," February 1967, 19, Folder 17, Box 7; and "The Computer
Utility Concept," Folder 34, Box 6 in Diebold Group Inc. Records (CBI 178), Charles Babbage Institute,
University of Minnesota, Minneapolis, Minnesota.
26 Campbell-Kelly, From Airline Reservations to Sonic the Hedgehog, 79-82; John Brooks, The Go-Go
Years (New York: Weybright and Talley, 1973).
27 “A New Industry’s Wild Ride,” Business Week, May 24, 1969, 64.
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preceding month and the expansion of nine others.28 One survey of time-sharing systems
found that the number of vendors grew from 48 in September 1968 to 117 by early
1969.29 Many of the most successful of these firms had close ties to university timesharing experiments. GE, of course, had links to Dartmouth and MIT. The founders of
Keydata, as we have seen, had roots in MIT's interactive computing community. 30 An
experimental time-sharing system at Berkeley produced two offspring – Tymshare and
Com-Share, both of which survived into the 1980s.31 The time-sharing research at
Berkeley also produced a more ambitious but less-successful offshoot, the Berkeley
Computer Company (BCC). BCC built a custom system intended to eventually serve 500
simultaneous users and handle a total of 20,000 terminals, but the company folded due to
lack of funds just months after first bringing their computer on-line.32
The shape and boundaries of this new industry--sometimes called time sharing,
sometimes the information or computer utility industry, remained blurry. The crossing of
computers and communications systems disrupted well-established categories. Should
time-sharing service be considered part of the same computer services business as service
bureaus and software houses? What about systems providing non-interactive remote
service, or those dedicated to one special-purpose application such as airline
reservations? The open borders of the computer utility industry invited the exciting
possibility of endless expansion, the possibility that the utility model would steadily
subsume the entire computing industry while dramatically enlarging it to encompass a
28 “News Briefs,” Datamation, May 1969, 155-56.
29 Alan G. Hammersmith, “Number of Time-Sharing Vendors,” Computers and Automation, April 1969,
18.
30 Norberg and O’Neill, Transforming Computer Technology, 108.
31 C. C. Barnett, Jr., et. al., The Future of the Computer Utility (New York: American Management
Association, 1967), 69; Conversations with Rick Crandall, Ann Hardy, Norm Hardy, Mike Humphries, and
Gary Myers at the Computer History Museum, Mountain View, CA, June 2-3, 2009.
32 “Berkeley Computer Down for the Count,” Datamation, May 15, 1971, 83-86.
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whole new base of non-expert users.
The question of what concrete applications the average office worker or
householder would actually be able to make use of was to some extent beside the point:
computer utilities would extend to them the power to access and manipulate information,
and the computer utility advocates took for granted that information was the actuating
force of society. They of course had some particular applications in mind. Greenberger,
for example, was especially interested in the possibility of a nigh frictionless economy, in
which all transactions would be mediated nearly instantaneously by a single electronic
system.33 Their main concern, however, was for the actual construction of a universal and
universally accessible national nervous system. The infinite flexibility of the computer
meant that any signals one might imagine could then run along those nerves.
Yet, in the mid-to-late 1960s, the vast majority of time-sharing businesses still
served the programming needs of scientists and engineers at large firms. These
technically-savvy users already had access to an in-house computer but craved the
interactive programming capabilities offered by time-sharing services. Such customers
had profiles similar to the academic researchers by and for whom most academic timesharing systems were built: they required little hand-holding, had a strong tolerance for
the foibles of computers, and required no business-specific software applications or
intuitive interfaces.34 Keydata was an exception in serving relatively small, nontechnically oriented companies that lacked their own electronic computer. This situation
boded ill for the computer utility’s bid to extend the reach of computing tremendously
and replace local computer “steam” with an informational power grid.
33 Greenberger, “The Computers of Tomorrow,” 65-66.
34 Robert F. Guise, “The ’69 Time-Sharing Gold Rush,” Datamation, August 1969, 38-39.
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But in the middle and late sixties, those captured by the computer utility vision
saw such limitations as temporary setbacks. One systems engineer looked forward to a
near-future when user-friendly applications would become essential: “Time-sharing will
not lead us to become a nation of programmers. ...In a year or so, the Playmate of the
Month will be at a terminal. ...She wants a machine that can supply answers to specific
questions she can ask.”35 In 1966 an executive at a small computer education firm
imagined a conversation taking place in 1984 with a “Universal Time Sharing System,”
which responded to its user’s fatigue and boredom by checking for medical conditions,
searching unsuccessfully for a more interesting job, and then recommending and planning
a vacation to Japan. It automatically generated an itinerary, made reservations (including
two days at a ryokan in Kyoto), applied for a visa and debited the required money from
the user’s account.36 A programmer for IBM’s Service Bureau Corporation subsidiary
imagined “the possibilities of conversation between computer utilities and their true users
—our wives.” In this scenario the computer helps a woman plan a weekly menu (after
chiding her for gaining three pounds the previous week and not providing enough iron in
her children’s diet) and automatically orders the necessary groceries, checks prices for
Hide-a-Beds and determines which cuts to the Christmas budget will be necessary to
afford one, and more.37 Despite the limits of time sharing in the present, the grand
35 Hyman, Harris. “The Time-Sharing Business,” Datamation, February 1967, 57
36 Ascher Opler, “Bon Voyage—1984 Style,” Datamation, January 1966, 24.
37 George U. Hubbard, “Conversational Computing for Housewives,” Datamation, March 1969, 34-35.
Though its proponents often touted computer utility as a tool for leveling playing fields, this did not
necessarily extend to that between the two sexes. The housewife appears frequently as a potential
consumer of the computer utility, which would aid her in her chores and the management of the household.
She was clearly contrasted from the male breadwinner, who would use it to gain access to powerful new
tools for his work, or information such as stock prices and news. For the role of technology in re-enforcing
gender roles see Ruth Schwartz Cowan, More Work for Mother: The Ironies of Household Technology from
the Open Hearth to the Microwave (New York: Basic Books, 1984); Francesca Bray, Technology and
Gender: Fabrics of Power in Late Imperial China. (Berkeley, CA: University of California Press, 1997).
Ruth Oldenziel, Making Technology Masculine: Men, Women, and Modern Machines in America, 1870-
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computer utility vision beckoned towards a limitless future. One well-known and
venerable American firm, for a short time, embraced that vision as its own.
The story of Western Union (WU) demonstrates that the computer utility vision
was more than an academic fantasy, while also revealing the many obstacles to its
practical realization. The company's interest in the computer utility business owed
almost entirely to its energetic new President, Russell McFall. McFall, educated as an
electrical engineer, began his career at General Electric, where he rose to head the
ballistic missile program. After that he spent six years as the head of the communications
equipment division of the conglomerate Litton Industries, before coming to WU in 1963
as a Vice President. In January 1965, he became president (the youngest ever at 43), and
in August of that year CEO. The following summer he also became Chairman of the
Board, and thus gained control of all the major power structures of the company.38
By this time, Western Union seemed an institution past its prime. As one
sympathetic observer put it, “the uniforms seem shabbier, the elderly messengers older
and the dingy offices, often in decaying railroad stations, dingier.”39 WU had long
seemed a feeble relation, a doddering uncle, to the mighty Bell System, and the
comparison only grew less favorable every year. By 1965 Bell’s revenues topped $35
billion a year, more than seventy times that of Western Union.40 Far from being a true
rival to AT&T, WU depended heavily on communication lines leased from it.41 Neither
McFall nor his immediate predecessors doubted that their legacy telegram business,
1945 (Amsterdam: Amsterdam University Press, 1999).
38 New York Society of Security Analysts, “Western Union: Yesterday, Today, Tomorrow,” May 19,1965,
Interfile, Series 1, WUTC; Robert Dietsch, “In Battle with A. T. & T. – ‘New Breed’ Man Now Directs
Western Union,” Birmingham Post Herald, November 18, 1965, Folder 2, Box 620, Series 19, WUTC.
39 Roger W. Benedict, “Corporate Juggling Act,” The Wall Street Journal, June 30, 1969.
40 Russell McFall to W. G. H. Acheson, March 30, 1965, 3, Folder 6, Box 196, Series 3, WUTC.
41 David Hochfelder, “Constructing an Industrial Divide: Western Union, AT&T, and the Federal
Government, 1876-1971,” Business History Review 76 (Winter 2002), 730.
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pinioned between the rise of air mail and the decline of long-distance telephone prices,
was dying. In 1969, for example, Western Union charged $2.25 for a fifteen-word
telegram from New York City to San Francisco, versus at most $1.75 for a three-minute
phone call at peak hours.42 But despite a modernization effort in the 1940s and 1950s that
built a successful teletype service and a national microwave communications network,
WU still relied heavily on its ever-shrinking telegram revenue.43
The computer utility vision provided McFall with a way to reposition and
revitalize WU. Mid-1960s Wall Street was hungry for cutting-edge technology
properties, not staid nineteenth-century institutions in dignified decline towards
obsolescence. McFall would give them what they wanted by re-imagining WU as a
forward-looking information company.44 In late March 1965, just two months into his
presidency, he sent a memo to WU secretary William Acheson outlining, “in general, the
future role of Western Union as a nationwide information utility…”45 The vision McFall
outlined in this memo did not fall far from the academic tree; much of the memo in fact
reads like a gloss of Martin Greenberger’s "Computers of Tomorrow."46
After briefly sketching the history of public utilities, McFall argued that “a critical
need" was developing, "for a new national information utility which can gather, store,

42 Benedict, “Corporate Juggling Act.”
43 Gregory John Downey, Telegraph Messenger Boys: Labor, Technology, and Geography, 1850-1950
(New York: Routledge, 2002), 194-96.
44 As described in chapter 1, the technical community in general developed an information-centric view of
society in this period, and the strategy of repositioning oneself as an information company was not unique
to WU. The Radio Corporation of America, for example (RCA), began to think of itself as an "information
handling business" and to modernize its image in the late 1960s. RCA Laboratories, Research Report,
1967, 3, Hagley Museum and Library, Wilmington, Delaware; Robert Sobel, RCA (New York: Stein and
Day, 1986), 193-94. (thanks to Ben Gross for this insight).
45 McFall to Acheson, March 30, 1965, 2.
46 McFall may well have been in contact with Greenberger, who hinted in the spring of 1965 that a “giant
in the communications industry has been engaged in market studies” on the information utility Martin
Greenberger, “Banking and the Information Utility,” Computers and Automation, April 1965, 31.
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process, program, retrieve and distribute on the broadest possible scale...”47 Beyond the
obvious applications for retailers, bankers, lawyers, doctors, schools, government, and the
press; there would also be growing public demand for weather reports, flight information,
news, stock quotes, personal record-keeping, and electronic payment. Unlike the data
processing firms entering the computer utility market, WU was comfortable and familiar
with providing consumer-level products, speaking the language of public service, and,
indeed, with being a master planner. It is hard to imagine any of its counterparts in the
data-processing industry writing of “the opportunity and the challenge to provide a
rational, coordinated national information system that will ease, simplify and strengthen
the conduct of national affairs,” of creating a federal network of phone company partners
to provide local and regional services, or of considering possible cooperation with AT&T
“in the public interest.”48
The information utility, the memo argued, was a perfect fit for WU. McFall read
backwards into its history to interpret Western Union’s core mission as having been from
the start “the development of data systems for the movement of data – reducing data to its
basic identity – information.”49 WU already had experience building computer data
networks for the General Services Administration and the Department of Defense. The
information utility would also transform its numerous public offices from a costly burden
into a network of “community service centers,” providing an interface between its
customers and a wide variety of computer-based services. Moreover, the public would
almost certainly keep AT&T from competing in the market, for fear of any increase in its
already formidable power. Indeed, WU’s growth, and the new relationships it would
47 McFall to Acheson, March 30, 1965, 3.
48 McFall to Acheson, March 30, 1965, 6-9.
49 McFall to Acheson, March 30, 1965, 9.
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forge with local, independent phone companies, would provide a countervailing force to
the near-monopoly of the Bell System that regulators and the public would surely
welcome.50
Over the next few years McFall bet hundreds of millions of dollars of borrowed
capital on his campaign of reinvention. WU made public its plans to become a national
information utility at its annual meeting in April 1965, and in July 1966 the company's
Vice President for Public Relations and Advertising reminded regional managers that “…
any local news stories about Western Union should describe not only what the company
is doing presently, but also how this relates to the information utility plan.”51 Some WU
employees took to that plan with enthusiasm. One manager told a reporter that the utility
system “when completed... could make every book ever printed, every known fact,
available to anyone in seconds. …As the system expands, the services of its computers
and its unfathomable memory banks could be made available to schools and private
homes on a television or telephone-type hookup…”52 During this time McFall continued
to champion his vision at every opportunity. In an address to the Business School at
Columbia in September he said that “the once so-called ‘soulless’ corporation... is being
called upon to produce the things that will enable us to guarantee our national security, to
fulfill our world responsibilities, to expand our education, science, health and public
facilities, and to provide an ever freer, richer, better life for every American.” WU’s
information utility, he believed, would answer that call – it would “help to reduce the
tidal wave of raw data to a useful pool of knowledge that can be tapped by all who need
50 McFall to Acheson, March 30, 1965, 7-11.
51 Memo from E. F. Sanger to all regional managers, July 12, 1966, Folder 3, Box 619, Series 19, WUTC.
52 J. Joseph Feurey, “Information Please—Western Union Style,” Newark Evening News, April 8, 1966,
Folder 3, Box 619, Series 19, WUTC.
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it. And it will enable the knowledge industry to become a new focal point for national
growth.”53
Meanwhile, a regulatory battle was brewing.

The FCC Inquiry
As early as 1959, a manager from the Philco electronics company argued that the
economies of scale in computing and the integration of computers and communications
networks might lead to " the evolution of the computer business into a publicly regulated
electronic data-processing utility."54 But only in the mid-1960s, with the sudden
emergence of a computer utility industry, did federal regulators become seriously
interested in computer-communications systems. The story of the FCC’s 1966 inquiry
into “Regulatory and Policy Problems Presented by the Interdependence of Computer and
Communication Services and Facilities,” later known as the FCC Computer or Computer
I inquiry, has usually been told in the context of a longer story of telecommunications
deregulation. This narrative usually begins with a 1959 FCC ruling that allowed firms to
use high-frequency microwave bands to create their own private communications
networks and culminates with the break-up of the Bell System in 1982. Historians have
sought causes for this trajectory towards a more open telecommunications market in the
inherent logic of technological change, in changes in political ideology, and in the
demands of large corporate users. But by detaching the FCC Computer inquiry from this

53 Russell W. McFall, “The Place of Western Union in the Information Revolution,” Signal Magazine,
December 1965, Folder 2, Box 620, Series 19, WUTC.
54 Alan O. Mann, “A Publicly Regulated System of Management Control Services,” in Management
Control Systems: The Proceedings of a Symposium, eds. Donald G. Malcolm and Alan J. Rowe (New York:
John Wiley & Sons, 1960), 263. To justify the need for such a system, Mann invoked Norbert Wiener's
cybernetic logic that "[t]o live effectively is to live with adequate information,” 246.
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longer history to examine it in the context of the computer utility, one can see
deregulation as contingent, rather than a preordained.55 The FCC opened the inquiry in
the first place to contemplate an expansion of its regulatory purview into data-processing.
Although it decided against such expansion, its ultimate ruling did put a greater
regulatory burden on telecommunications firms and erected imposing regulatory walls
between telecommunications and data-processing.
The first incident that suggested that computers were raising new regulatory
questions came in 1965, when electronics firm Bunker-Ramo announced an upgrade to its
Telequote service. Telequote gathered pricing data from the floor of the New York Stock
Exchange and stored it in Bunker-Ramo computers, from which subscribing brokerages
could access it using remote consoles. Bunker-Ramo leased the communications lines for
this service from the common carriers, primarily AT&T and Western Union. With its
latest, enhanced service, Telequote IV, Bunker-Ramo added the capability for its
computers to act as intermediaries for messages between users. This, for example, would
allow brokers in one office to execute an order to be confirmed in another office
elsewhere in the country. Western Union and AT&T refused to continue to provide lines
for this altered service, arguing that Bunker-Ramo, now acting as an intermediary for
public messages, had crossed the line into regulated common carrier activity. If it wished
to offer this service, they argued, it would have to submit itself to FCC regulation.
Bunker-Ramo on the other hand, argued that the message switching component was
55 Federal Communications Commission, “Notice of Inquiry: Regulatory and Policy Problems Presented
by the Interdependence of Computer and Communication Services and Facilities,” in Federal
Communications Commission Reports, 2nd series, vol. 7 (Washington, D.C.: U.S. Government Printing
Office, 1968), 11-18. For an account of telecom liberalization emphasizing role of large users see Schiller,
Telematics and Government; For emphasis on the role of technology see Gerald W. Brock, The Second
Information Revolution (Cambridge, MA: Harvard University Press, 2003); For an account that mixes all
three elements see Robert Britt Horwitz, The Irony of Regulatory Reform: The Deregulation of American
Telecommunications (New York: Oxford University Press, 1989).
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incidental to the service’s primary purpose, which fell in the unregulated domain of dataprocessing. Both sides appealed to the FCC for support.56
At the same time, WU was carrying out the first stages of its information utility
plan. It began computerizing its teletype service, made deals to provide a legal
information service and a job-matching service using Western Union communications
lines, and announced plans to offer managed information systems for corporations in
general (INFOCOM) as well as a specialized service for financial firms (SICOM). ITT
Worldcom, an international communications firm, also began diversifying into data
services, and submitted to the FCC a tariff (a proposal setting out the regulated rates to be
charged for a given service) for ARX, a computer-based message-switching service.57
Suddenly the boundaries of the FCC’s purview, that of “regulating interstate and
foreign commerce in communication by wire and radio,” seemed porous and uncertain.58
Computer experts often spoke at this time of the coming “marriage” between computers
and communications. Did the products of that union, hybrid services with aspects of both
communications and data processing, such as Telequote or Keydata’s time sharing
operations, fall within the domain of FCC regulation as defined by the Communications
Act of 1934? If not, would it better serve the public interest to amend the law so that they
did? If the computer utility was truly going to become as common a communications
mode as the telephone, as its advocates insisted, what other implications for the public
interest followed—especially for user privacy, given the vast amounts of data that such
utilities might collect? Would an entirely new data communications system be needed to
56 Manley R. Irwin, “The Computer Utility: Market Entry in Search of Public Policy,” The Journal of
Industrial Economics 17, 3 (July 1969), 241-43.
57 Irwin, “The Computer Utility,” 244-45.
58 Communications Act of 1934, Public Law 416, 73rd Cong. (June 19, 1934).
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support the computer utility vision, and if so, how should its construction be ensured?
Contemporaneous with President Lyndon Johnson’s Great Society, the computer utility
also seemed to promise a leveling of playing fields and a form of national integration.
The computer utility might facilitate a computer democracy, ensuring that no one was left
out of the coming information society due to lack of access to information or computer
power.
Spurred by the emergence of this new fusion of technologies, the FCC’s
commissioners began an internal investigation of the computer utility in 1965.59 Then, in
November 1966, they launched a broad public inquiry to map the new frontiers between
computers and communications, and determine what changes, if any, to regulation and
law would be necessary in order to tame them. To prove the necessity of clarifying this
boundary zone, the commissioners pointed to the advent of Project MAC and other timesharing systems, the many service companies “endeavoring to develop national timesharing systems,” and Western Union's plan for “a gigantic real-time computer utility
service…” The inquiry was to determine how to “facilitate the orderly development of
the computer industry and promote the application of its technologies in such a fashion as
to serve the needs of the public effectively, efficiently, and economically,” and to
“evaluate the adequacy and efficacy of existing relevant policies and the need, if any, for
revisions in such policies, including such legislative measures that may be required.”60
The commissioners called for comments from all interested parties.
This inquiry was not part of an inevitable trajectory towards deregulation. The
FCC commissioners faced a chaotic and vague situation, and that they would expand
59 “FCC Launches Study on ‘Computer Utilities’,” Datamation, November 1965, 133.
60 Federal Communications Commission, “Notice of Inquiry,” 13 and 11-12.
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regulation in order to rationalize it seemed, at first, quite plausible. Not only was federal
intervention growing across the board under the Johnson administration (from civil rights
to automobile safety), but just one year previously, in 1965, the FCC had imposed new
rules on community-access television (CATV, later known as cable), thus ending fifteen
years of mostly laissez-faire policy toward that industry.61 The editors at Datamation,
reading between the lines of a speech by FCC official Bernard Strassburg, sensed that he
might be leaning towards regulation of the computer industry. In early 1967, a writer for
the leading academic computing journal also considered seriously the possibility that the
FCC inquiry might bring the computer businesses under the same regulatory umbrella as
the common carriers.62 Accounts of telecommunications deregulation often argue that the
convergence of various media into a single digital data stream undermined the logic of
distinct regulatory regimes and forced liberalization. In the mid-1960s, however, a
number of people thought exactly the opposite, that the convergence of communications
and computers would lead to the extension of the regulatory regime of the former into the
domain of the latter.63
Although the problem of the "computer utility" industry stood at the center of the
inquiry, the commissioners avoided using that term in their published statements, lest
they appear prejudiced. At the time, the very word “utility” invoked the notion of a
publicly regulated monopoly, and regulation in turn usually implied restrictions on who
could enter the market and what prices they could set for their services (so-called "price
61 Patrick R. Parsons, Blue Skies: A History of Cable Television (Philadelphia: Temple University Press,
2008), 214-15.
62 “Data Communications & Computer Utilities,” Datamation, November 1966, 113; James P. Titus,
“Computers, Communications, and the FCC,” Communications of the ACM 10, 1 (January 1967), 64.
63 On the inadequacy of technological change as an explanation for the sea change in regulatory law in the
1970s and 80s see Joseph D. Kearney and Thomas W. Merrill, “The Great Transformation of Regulated
Industries Law,” Columbia Law Review 98, 6 (October 1998), 1384-90.
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and entry" regulation).64 So once the FCC got involved, the term “computer utility"
appeared to owners and managers in the computer industry as a loaded weapon pointed at
their business. Many major users of computers also rejected the term, fearing it would
encourage regulation and lead to increased costs. To the extent that “computer utility” or
“information utility” appeared anywhere in the comments submitted to the FCC, it was
almost always to attack the term as inaccurate and dangerous – “Whatever attentiongetting value the catch phrase ‘information utility’ may have,” the American Newspaper
Publishers Association’s attorneys wrote, “…it is rejected insofar as the press sector is
concerned.”65 Feeling against the term was sufficiently strong that one company felt the
need to defend its self-description as a “computer utility”: “Although some individuals
may view with some degree of alarm the use of the word ‘utility’ as one inviting
regulation," its lawyers wrote, "University Computing Company does not agree with that
connotation, and employs the term ‘computer utility’ as a corporate expression in order to
emphasize the universal usefulness of its computer systems to all classes of users.”66
The arguments against the notion of a regulated computer utility were predicated
on an understanding of regulation as “the law’s substitute for competition.” Given such
a definition, regulation was only justified in cases of natural monopoly, where the
economies of scale and high barriers to entry in an industry caused it to consolidate into a
single monopoly provider.67 But little evidence for such a convergence existed in the
computer-communications services field. As IBM’s lawyers put it: “the discussion of
64 Paul W. McAvoy, The Regulated Industries and the Economy (New York: Norton, 1979), 31-80.
65 Donald C. Beelar, “Response of American Newspaper Publishers Association,” March 6, 1968, Vol. 3,
Box 470, FCC-16979.
66 Michael L Glaser, “Statement of University Computing Company,” March 5, 1968, 7, Vol. 3, Box 470,
FCC-16979.
67 William Haber, “Foreword,” in Utility Regulation: New Directions in Theory and Policy, eds. William
G. Shepherd and Thomas G. Gies (New York: Random House, 1966), ix.
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communications-served data processing has been clouded with the image of a
comprehensive ‘computer utility.’ The phrase carries misleading and unrealistic
connotations. …There is no reason to believe that the monolithic system is the way of
the future. On the contrary, the diversity of user requirements will tend to increase the
variety of specialized services.”68 A broader conception of what regulation might mean,
taking into account other forms of public good besides the tamping down of monopoly
profits, was not to be found in the arguments of the lawyers. As one economist put it,
“such a frank endorsement of ‘social economy’ or public service can be heard in afterdinner orations but seldom nowadays in expert discussions.”69
Indeed, although at first the inquiry included broad questions about legislation and
privacy, these almost immediately fell by the wayside as traditional regulatory questions
took center stage. The respondents set aside privacy as a matter to be resolved in the
competitive marketplace, and showed little interest in legislative or broader structural or
organizational changes. Many doubted the adequacy of existing infrastructure for data
communications, and suggested that a new digital network was needed.70 But the primary
concern of most respondents was to head off regulation and settle on an acceptable
balance of power between communications carriers and data-processing companies in the
computer utility market.
Most of the respondents fell into three classes: data-processing companies and
their trade associations (such as ADAPSO, the Association of Data Processing Service
68 Burke Marshall, “Response of International Business Machines Corporation,” March 5, 1968, I-5, Vol.
6, Box 471, FCC-16979.
69 William G. Shepherd, “Conclusion,” in Utility Regulation, eds. Shepherd and Gies, 270.
70 Federal Communications Commission, “Report and Further Notice of Inquiry: Regulatory and Policy
Problems Presented by the Interdependence of Computer and Communication Services and Facilities,” in
Federal Communications Commission Reports, 2nd series, vol. 17 (Washington, D.C.: U.S. Government
Printing Office, 1970), 592.
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Organizations); major corporate users of data processing and their trade associations
(such as NAM, the National Association of Manufacturers); and communications
common carriers. Other comments came from the Department of Justice, the Department
of Defense, and academic students of management. These parties focused most of their
attention on the question of market entry into this new hybrid domain: how to deal with
unregulated data-processing organizations providing communications services and how
to deal with regulated common carriers providing data-processing services.
One lonely individual, Elvin E. East, CPA, supported the outright regulation of all
computer companies offering utility service, and indeed of all data processing: “For all
practical purposes,” he argued, “large business and governmental agencies are the only
ones receiving substantial and direct benefit from computers.” So long as computer
companies continued to set prices high and to “serve the most lucrative markets first,” he
argued, small- and medium-sized businesses could expect to remain left out.71 The
American Business Press, a trade organization of business publishers, agreed that
“[t]ransmission rates and sale of time on computing equipment could properly be
regulated by the FCC as other utility services now are,” as long as those publishing
information on the computer utility remained unregulated.72
The overwhelming majority of respondents, however, supported a fully
competitive market for those hybrid communications/data-processing services provided
by non-common carrier firms. They based their argument on the theory of natural
monopoly, and its assumption that open competition is the default, and most desirable,
state of affairs. The outstanding example of the genre was the articulate Spencerian
71 Elvin E. East to the FCC, November 14, 1966, Vol. 1, Box 470, FCC-16979.
72 Paul Doebler, “Response of the American Business Press, Inc,” Vol. 9, Box 469, FCC-16979.
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statement of the Electronic Industries Association, a trade group for electronics
manufacturers:
[T]his Association must admit, in pure theory, that the greatest economic and
technological progress should be achieved by the enlightened direction of some
omniscient body. It should be recognized, however, that neither government nor
any other human agency can lay claim to such omniscience. Whether speaking of
governments, nations, businesses, families, animals or man himself, history
demonstrates only that in the final analysis survival is based upon fitness …[and]
fitness is demonstrated finally only by continued survival in purely competitive
situations.”73
Western Union and AT&T continued to insist that companies providing message
switching service with computers, such as Bunker-Ramo, be regulated as common
carriers. But the data-processing firms, corporate and government users, the Department
of Justice, and business academics all rejected such a restriction as an excessive
constraint on innovation.
The second question, whether and how to allow common carriers to provide dataprocessing services, saw a broader range of opinions. For the time-sharing entrepreneurs,
keeping the common carriers off their turf was at least as important as keeping the FCC
off their backs. They feared that the carriers would use their superior financial power to
offer cut-rate prices, and drive smaller service companies like Keydata or Tymshare out
of business.74 ADAPSO was involved simultaneously in a legal fight to keep large banks
out of the computer services business, for the same reason.75
Corporate users and computer manufacturers showed less alarm about carriers
providing computer-communications services, but generally agreed that any data73 James D. Secrest, L. John Sodolski, and Graham W. McGowan, “Statement of Electronic Industries
Association,” March 5, 1968, 89, Vol. 2, Box 470, FCC-16979.
74 “Time-Sharing Probe: Broad or Narrow?” Datamation, January 1967, 107.
75 “ADAPSO Goes to Court over Sale of DP Services by National Banks,” Datamation, August 1967, 7576.
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processing services they provided should be kept financially separate from their
communications business, to prevent cross-subsidy. The respondents’ positions in this
case did not spring from a free-market ideology as much as from self-interest – BunkerRamo, for example, argued that the FCC should allow unregulated firms to go wherever
technology takes them, while barring the regulated carriers entirely from data processing
(even via subsidiaries) and forcing them to upgrade their data-communications
networks.76
In 1967, the FCC commissioners, feeling technically out of their depth, tasked the
Stanford Research Institute (SRI) with digesting the thousands of pages of submitted
commentary and producing its own recommendations. SRI’s report, under the
supervision of engineering economics expert Donald Dunn, concurred with majority
opinion on the two now-central issues of the inquiry. Yet it also contained other
recommendations of a more far-reaching character: that the FCC should scrap its model
of evaluating carrier prices on a rate-of-return basis in favor of some new system that
would encourage innovation; that the FCC, carriers, and data-processing firms should
engage in joint planning of future technology and services, so that “plans for expansion
and new services can be measured against agreed-on projected growth”; and that free
market entry into the “teleprocessing” field should be contingent on “the development of
technical standards that allow competing systems to be interconnected.”77 The FCC
ignored these recommendations, choosing to resolve only the immediate dispute between
the telecommunications and data-processing industries rather than consider the daunting
prospect of profound regulatory reform.
76 “Comments of the Bunker-Ramo Corporation on the Tentative Decision of the Commission,” June 1970,
5-33, Vol. 12, Box 468, FCC-16979.
77 Donald A. Dunn, “The FCC Computer Inquiry,” Datamation, October 1969, 74 and 76.
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It then came to a tentative decision in April 1970 (confirmed with minor
modifications in March 1971). Given the overwhelming direction of the responses, the
FCC seemed all but certain to keep remote data-processing services open to competition.
And indeed, it decided to allow any hybrid communication/data-processing service to
operate without regulation, provided that it was essentially a data-processing service, to
which communication was incidental.78 In a compromise between time-sharing
entrepreneurs and the regulated carriers, the FCC decided to allow the latter to provide
hybrid services, but only through a financially independent subsidiary, which could not
sell its services to its own parent company.79 But if it seemed inevitable that the FCC
would decide the questions of computer-communications market entry in line with a
preponderance of the vocal interests, was it inevitable that only those issues would, in the
end, be on the table?
For example, the commissioners might have decided to actively pursue the
numerous complaints about the adequacy of the data network, rather than concluding that
AT&T was making sufficient progress and should be left to its own devices. The
academics who discussed the computer utility and its broad social implications so
vigorously in conferences, books, and magazines might also have contributed their views
to the proceedings. They clearly recognized the importance of the FCC's activity. John
Kemeny of Dartmouth, for example, had called for the FCC to mediate national standards

78 This boundary between services that essentially provide data processing and those that essentially
provide communications would prove problematic, and occasion a “Computer II” inquiry several years
later.
79 Federal Communications Commission, “Final Decision and Order: Regulatory and Policy Problems
Presented by the Interdependence of Computer and Communication Services and Facilities,” in Federal
Communications Commission Reports, 2nd series, vol. 28 (Washington, D.C.: U.S. Government Printing
Office, 1972), 267-90. AT&T, however, could provide no data-processing service at all, since it was
restricted to providing regulated common carrier services under its 1956 antitrust Consent Decree.
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for an interconnected time-sharing network.80 Robert Fano believed that the FCC’s
inquiry could push society towards computer utilities that would protect individual power
and serve the general public rather than only large organizations.81
Yet the only computer researcher to share his thoughts with the FCC was Donald
W. Davies of the U.K.’s National Physical Laboratory. He submitted to the inquiry a
paper he had given in Britain that called for a “nationally-planned digital network” in
order to forestall the rise of a variety of incompatible systems and achieve economies of
scale.82 None of the North American proponents of the computer utility shared their
opinions directly with the FCC. J. C. R. Licklider was by then an employee of IBM, and
therefore could not speak on the matter in a private capacity, though he made an internal
suggestion to push the inquiry in a direction more favorable to IBM.83 The reason for the
other silences is unclear. Their positions were for the most part compatible with the
concerns of computer businesses. Even among the “master planners” of the academic
world, Douglas Parkhill, a Canadian, was one of the few to openly support traditional
price and entry regulation for computer utilities.84 Most were more interested in privacy,
transparency, interconnection, universal accessibility and support of socially-desirable
applications.
The contrast with the fate of a very similar vision for cable television is
instructive. From the mid-1960s, an alliance of professionals, academics, reformers, and
80 Martin Greenberger, ed., Computers, Communications, and the Public Interest (Baltimore: Johns
Hopkins University Press, 1971), 14-15.
81 R. M. Fano, “The Balance of Knowledge and the Balance of Power,” Scientific American 218, 5 (May
1968), 152.
82 D. W. Davies to W. Watkins, February 29th, 1968, Vol. 2, Box 470, FCC-16979. Davies is best known as
one of the inventors of "packet-switching," whose ideas influenced the design of the ARPANET.
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corporations developed around a discourse that re-imagined CATV as a revolutionary
technology. This progressive coalition contended that with its broad range of channels
and capacity for two-way communication, cable could wipe out "fragmentation and
unrest" from the ghetto to the countryside, and "rehumanize a dehumanized society."85
This vision found a foothold within the FCC, especially with commissioner Nicholas
Johnson, and in 1973 that body adopted a set of rules that signaled a new environment in
which the growth of cable would be encouraged as in the public interest. Of course,
reality fell well short of utopian dreams.86 The "blue sky" vision for cable was at least
able to find a voice in FCC rulings, however, in part because cable operators wanted it.
The regulated "community access television" providers, blocked by the FCC since 1965
from entering cities lest they disrupt local broadcasters, wanted to present themselves as
the bringers of a democratic communications revolution whose realization was crucial to
the public interest. They were willing to acquiesce to other aspects of the revolutionary
cable vision (in the form of requirements to provide channels for public access,
education, and local government) in order to open the way to urban markets.87
Given the institutional structures and interested parties in place with respect to the
85 Thomas Streeter, "The Cable Fable Revisited: Discourse, Policy, and the Making of Cable Television,"
Critical Studies in Mass Communication 4 (June 1987): 180-81. This "blue sky" cable vision was partially
entangled with the computer utility vision; a number of computer utility advocates saw cable as an
important broadband communications infrastructure for the coming computer utilities, and central
computer systems were one way of achieving two-way television. See for example J. C. R. Licklider,
“Televistas: Looking Ahead Through Side Windows,” in Carnegie Commission on Educational Television,
Public Television: A Program for Action (New York: Bantam Books, 1967), 201-225. Fano testified on
behalf of allowing Manhattan Cable Television to originate its own programming, in order to better serve
the city's communication needs. Charles F. Dolan to Fano, Oct 9, 1968 and Fano to Dolan, Jan 13, 1969,
Folder "Cable Television," Box 4, RMF. But the computer utility vision was more expansive, based on a
supposedly infinitely flexible, universal information and logic processing machine; cable promoters
focused primarily on more diverse, more uplifting television programming.
86 Streeter, "Cable Fable Revisited," 192-5; Jennifer S. Light, From Warfare to Welfare: Defense
Intellectuals and Urban Problems in Cold War America (Baltimore: Johns Hopkins University Press,
2003), 228-230. See also Nicholas Johnson, “CATV: Promise and Peril,” Saturday Review, November 11,
1967, 87-88; Nicholas Johnson, How to Talk Back to Your Television Set (Boston: Little, Brown, 1970).
87 Streeter, "Cable Fable Revisited," 181-2.
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computer utility, on the other hand, what historian Daniel Rodgers has called “the
constituted field of interests,” the computer utility vision had little support to build on.88
In its institutional character and culture, the FCC was oriented towards mediating
between various corporate demands in response to specific complaints, not actively
fostering new infrastructural technologies according to the broadest possible public
interest.89 No such demands existed for a public computer utility. Unlike the cable
operators, the computer industry wanted nothing to do with any grand vision of public
computing; any FCC activity could only do them harm. Nor did any significant
constituency for computing and communications exist in the general public or among
social interest groups. Television was already a comfortable presence in the vast majority
of American homes; progressive organizations like Americans for Democratic Action and
the ACLU pushed for cable as a means to broaden the access of individuals to the means
of communication and provide a counterweight against one-way, top-down commercial
broadcasting. The general public tended to see the computer, on the other hand, as a
remote, cold, and vaguely threatening device. Moreover, even as the FCC inquiry
progressed, the original computer utility vision diminished into something of more
limited scope and scale. This reduced the sense that it presented pressing new challenges
in need of broad public debate. As commissioner Johnson put it: “The vision (or perhaps
88 Daniel T. Rodgers, Atlantic Crossings: Social Politics in a Progressive Age (Cambridge, MA: Harvard
University Press, 1998), 259.
89 Ralph Lee Smith, “CATV: FCC Rules and the Public Interest,” in Communications Technology and
Social Policy: Understanding the New ‘Cultural Revolution’ , eds. George Gerbner, Larry P. Gross and
William H. Melody (New York: John Wiley & Sons, 1973), 130; Reed E. Hundt, You Say You Want a
Revolution: A Story of Information Age Politics (New Haven: Yale University Press, 2000), 67-69.
Psychologist Harold Sackman called this "the spectator role of passive laissez-faire," and considered the
development of an information utility in the direction of broad public interest was unlikely under the thenexisting institutional arrangements. Harold Sackman, “The Information Utility, Science, and Society,” in
The Information Utility and Social Choice, eds. H. Sackman and Norman Nie (Montvale, NJ: AFIPS Press,
1970), 157 and 160.
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the specter) of a monopoly information utility loomed more clearly in 1966” than it did
by the end of the decade.90
The computer utility policy debate thus converged on a narrow front. The
questions raised in academia – how to protect privacy, how to ensure the interconnection
of and access to computer utility systems, and how to support their socially-desirable but
perhaps unprofitable uses—were either never raised or quickly brushed aside as outside
the scope of discussion. Instead the central policy question of the computer utility
became the rather narrow one of whether and how various firms should be allowed to
enter the market, and the answers were determined by the economic interests of the data
processing industry and its major customers.91 The opportunity for a broad policy debate
on the computer-communications infrastructure would not truly arise until a mass
constituency cared about the outcome, which only became the case by the end of the
1980s. By that time the computer utility advocates had retired from the field; instead the
libertarian politics and technology of personal computing framed the debate.

The Time Sharing Skeptics
From the beginning, time sharing and the computer utility were met by a barrage
of skepticism. The skeptics portrayed themselves as rational, serious-minded men trying
to knock sense into a group of wild-eyed dreamers. In 1963, just as the first wave of
enthusiasm for on-line systems was cresting, Robert Patrick commenced his career as a
perennial foil to advocates of time sharing. Patrick, at the time a freelance computer
consultant, seemed stunned that anyone could discuss “consoles for everybody” with a
90 Martin Greenberger, ed., Computers, Communications, and the Public Interest (Baltimore: Johns
Hopkins University Press, 1971), 235.
91 Schiller, Telematics and Government, 38-41.
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straight face. It seemed that federal research money had produced in its wake a “new cult
of adolescents who are happy to be associated with what may be the latest fad.”92
Another critic called the rush to time sharing “mob behavior,” deserving of psychological
study.93 These skeptics produced three distinct critiques of the computer utility, citing the
limited usefulness of the underlying time-sharing technology, the economic barriers to
selling computer time remotely, and the infeasibility of a universal computing system.
The first major doubt was whether time-sharing could realistically replace the
then-dominant method of computer operation, batch processing. Batch processing,
unlike time sharing, did not give the user direct access to the computer. Instead, he or she
submitted a problem (on cards or tape) to an operator, who would then combine several
such user jobs onto a single tape and feed it to the machine. The user could pick up the
print-out of the results some hours later, or perhaps the next day. Although both sides
took batch-processing for granted as the established, traditional, way of doing things, it
was not much older than time sharing, having come to prominence in the late 1950s. In
the early years of electronic computing, users would schedule a block of time to come
into the computer center and run their programs, but for much of that scheduled time the
computer itself sat idle while the user was loading cards, reading output, or just thinking.
The batching of jobs allowed data center operators to use the machine more efficiently,
thus serving the growing demand for computer time. In fact, some of the software
techniques vital to effective time sharing were developed in order to more fully utilize a
batch system loaded with a variety of jobs.
The basic argument for the superiority of batch processing to time sharing was
92 Robert L. Patrick, “So You Want to Go On-Line,” Datamation, October 1963, 25-27.
93 Louis Fein, “Time-Sharing Hysteria,” Datamation, November 1965, 14-15.
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straightforward. Time-sharing systems had to dedicate a significant amount of work to
communicating with users and to switching between various programs in order to
preserve each users' sense that he was in interactive dialogue with the system. Due to this
overhead, critics argued, time sharing could only be justified in applications where fast
response time was vital and the user was willing and able to pay for it – certainly military
command and control, certainly stock quotation, but programming? Legal information
services? Job-matching? No way, according to Patrick and his allies.
But time-sharing advocates countered that the ineffable advantages of interactivity
outweighed any overhead costs: it gave a sense of comfort and ease with the computer,
especially for non-expert users. It allowed a user to rapidly explore a problem space and
quickly converge on a solution. By focusing so relentlessly on computer efficiency, they
argued, critics forgot that computers existed to serve human needs. They ignored the
immense frustration of waiting hours for results and planning one's work entirely around
the schedule of the computer. Computer utility advocates felt they were part of a
revolutionary re-conception of what computers were for and how they should be used.
One response to Patrick put the conflict in religious terms:
And lo! Saint Patrick, patron of Bitland, leader of the people, sallies forth to deal
the insurrection a mighty verbal blow... We sincerely regret the nervousness we
are creating among the Priesthood, but we see a true faith and are groping dimly
toward it. …To judge a fundamentally different operating philosophy on criteria
appropriate to closed shop computer centers is to judge the value of aircraft in war
on the basis of hundreds of wars with no aircraft.94
Another time-sharing advocate answered a piece critical of time-sharing by writing that
“one could infer from the article that the primary aim of using computers was to use them
94 R. E. Nienburgh and H. A. Kinslow, “Heretical Comments,” Datamation, December 1963, 10. The idea
of a “computer priesthood”, from whose hands ordinary people must wrest computer power in a sort of
technological Reformation giving direct access to the computational Godhead, became central to the
ideology of the personal computer in the late 1970s and 1980s.
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efficiently. I personally hold the opinion that computers should help me with my work,
not vice versa.”95
The critics riposted that time-sharing advocates greatly exaggerated the
advantages of interactivity, which led to more goofing around and lazy thinking instead
of more productive work. The fact that one had to pass through tightly managed
procedures to submit programs to the computer ensured its efficient use: “When everyone
from the janitor to the corporate vice president has his own private console for on-line
interrogation of the computer, our input data quality will decrease remarkably,” Patrick
wrote.96 Well-known industry curmudgeon Herb Grosch derided the widespread use of
time sharing: “in general, it’s people playing games with the equipment, and I argue that
the equipment is too good, that people are too valuable, and management is too necessary
for us to conclude that it is obvious that these games are justified.”97
The second line of criticism questioned the computer utility as a business model –
would organizations ever really replace their in-house computer systems with links to
remote facilities, as they had with their in-house power plants? Here critics focused on
the relative price of communications and computing. While communications costs had
remained relatively flat for the previous several decades, computation costs had
plummeted at 25% or more per year.98 Experts in the mid-1960s frequently cited an
estimate (of unknown provenance) that remote computing could not be economically
justified beyond a range of 75 to 100 miles even at their current relative costs. In the

95 Harrison R. Morse, III, “Comments on ‘The Small Computer and Time-Shared Systems’,” Computers
and Automation, December 1965, 12.
96 Patrick, “So You Want to Go On-Line,” 27.
97 H. R. J. Grosch, “Are We Ready for Progress?,” in Fourth Generation Computers: User Requirements
and Transition, ed. Fred Gruenberger (Englewood Cliffs, NJ: Prentice Hall, 1970), 8.
98 Barnett, et. al., The Future of the Computer Utility, 81.
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future, the growing weight of communication costs would place still more pressure on
computing power to gravitate ever closer to the user.99
The growing number of small, relatively cheap computers, known as
minicomputers, also provided an argument against the utility business model. For
example, the Digital Equipment Corporation (DEC) PDP-8 went on sale in 1965 for
$18,000 (or about $123,000 in 2009 dollars), a manageable cost for a single engineering
department or science lab.100 In the mid-1960s such machines still ran much more slowly
than their larger, more expensive brethren, but the ever-falling prices of electronic
components seemed bound to remove that obstacle.101 Moreover there was the crucial
question of control – as computers became smaller and cheaper, and firms of all sizes as
well as single departments within larger firms or universities could own their own
machines, why should they allow crucial business equipment and data to reside under the
control of an outside firm?102
Computer-utility advocates’ most potent buttress against the argument for small,
local computers was the law formulated, ironically, by Herb Grosch. In 1953 he wrote, “I
believe that there is a fundamental rule, which I modestly call Grosch’s Law, giving
added economy only as the square root of the increase in speed—that is, to do a
calculation ten times as cheaply you must do it one hundred times as fast.”103 This meant
99 Manley R. Irwin, “Federal Regulations and Monopoly,” in Computers and Communications, ed.
Gruenberger, 203
100 Smithsonian National Museum of American History, “The Digital Equipment Corporation PDP-8,
1965,” http://americanhistory.si.edu/collections/comphist/objects/pdp8.htm (accessed September 9, 2009).
Inflation calculated using http://data.bls.gov/cgi-bin/cpicalc.pl.
101 Marvin Emerson, “The ‘Small’ Computers Versus Time-Shared Systems,” Computers and Automation,
September 1965, 18-20.
102 Barnett, et. al., The Future of the Computer Utility, 82-3; Robert A. Rosenblatt, “Computer Cracker
Newest Business Hazard,” Los Angeles Times, November 19, 1961.
103 H. R. J. Grosch, “High Speed Arithmetic: The Digital Computer as a Research Tool,” Journal of the
Optical Society of America 43, 4 (April 1953), 310.

110

that computers possessed economies of scale, and so a single large computer could easily
out-perform 10 small computers of the same total price. This “law,” like Moore’s Law,
was purely empirical (that is to say it had no theoretical basis), and was sometimes
disputed, but it continued to appear relevant throughout the 1960s.104
Defenders of the computer utility also returned again to the argument that its
critics failed to see that the utility established a new framework for computing, in which
costs and efficiency had to be redefined. With the computer utility, communication
became not just a cost but also an essential asset. Without communication, how could
one collaborate with other workers across the country? How could one access vast pools
of legal or scientific data with an in-house minicomputer with four kilobytes of memory?
One time-sharing skeptic conceded that time-sharing would retain an advantage “in
specialized applications which require extraordinary storage capabilities for data that
must be available and are common to a large number of users. In terms of day-to-day
engineering calculations, however, it is likely that the small direct-use computer will be
able to hold its own…”105 But for computer utility proponents, this got things exactly
backwards–shared applications ought to become the primary day-to-day use of
computers, relegating mundane calculations to the background. Fano argued that the
very term “time sharing” had become a source of misunderstanding, by putting hardware
(and especially the processor) at the conceptual center of computing, The true value of
MIT's MAC system, he believed, lay in the access it offered to a shared community

104 C. W. Adams, “Grosch’s Law Repealed,” Datamation, July 1962, 38-39; Kenneth E. Knight, “Changes
in Computer Performance,” Datamation, September 1966, 40-54; Kenneth E. Knight, “Evolving Computer
Performance, 1963-1967,” Datamation, January 1968, 31-35; Martin B. Solomon, Jr., “Economies of Scale
and the IBM System/360,” Communications of the ACM 9, 6 (June 1966), 435-440.
105 Emerson, “The ‘Small’ Computers Versus Time-Shared Systems,” 20.
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memory.106
Finally, critics questioned the idea of the computer utility as an integrated,
universal system. A system shared by many users but dedicated to a single application,
such as airline reservations, could always keep the same set of software in memory.
Large-scale computer utilities serving a variety of unpredictable customer needs,
however, could not. With hundreds of users, each running their own software, and each
requiring an update every few seconds to preserve interactivity, the system could find
itself needing to switch to the next user almost as soon as it had loaded the programs
needed by the current one. Elmer Kubie, president of Computer Usage Corporation
pontificated: “The more universal such a thing becomes, the more ponderous and
inefficient it becomes. The system devotes significant time to administering and keeping
track of itself rather than providing service to the user. I call this activity
introspection.”107 Gene Amdahl, architect of IBM’s highly successful System/360 line of
computers, also sought to bring computer utility dreamers and their “‘aspiration’
explosion” down to earth: “The hardware economics of size,” he wrote, “tends to vanish
or even reverse when the diversity of its user community increases as its scale.” In other
words, the costs of handling a wide variety of different users (and therefore programs)
would quickly outpace any of the gains from economies of scale predicted by Grosch’s
Law on large systems. He estimated the maximum number of users on a single system
with existing technology at 100-200 for unsophisticated, uniform services (like a simple
teaching machine) and only 40-60 for users having “catholic tastes with a higher level of
abstraction involved.”108
106 R. M. Fano, “The MAC System: The Computer Utility Approach,” IEEE Spectrum, January 1965, 64.
107 Jeremy Main, “Computer Time-Sharing—Everyman at the Console,” Fortune, August 1967, 90.
108 Gene M. Amdahl, “Architecture for On-Line Systems,” in Computers and Communications, ed.
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The computer utility vision in its grandest sense required that the skeptics be
mistaken in all three cases – it claimed that the future of computing was in time-shared
service from external utility companies using general-purpose systems. But none of these
questions was resolvable in any conclusive way through pure analysis and argument.
Despite the pretensions of computer utility skeptics to a rigor that their supposedly
irrational counterparts lacked, empirical evidence in support of either side lay thin on the
ground. In one article, Patrick presented graphs showing two different classes of problem
– one suitable for time sharing, where the value of a response from the computer
diminished exponentially with increasing time, the other unsuitable, where the value of a
response decreased only linearly with time (such as programming). These graphs,
however, lacking any quantitative basis, amounted to nothing more than sketches of the
argument that Patrick presented in his text (Fig. 2.2). In general, the 1960s produced
only a few scattered studies of the pros and cons of the computer utility, all based on
limited data and without any conclusive results. For example, estimates of the total cost
(including programmer time) of solving a particular problem on a time-sharing system
ran anywhere from far more expensive to slightly cheaper than solving the same problem
on a batch system.109
Indeed, as Thomas Haigh has shown, such a mode of operation and decisionmaking, based more on rhetoric than careful study, was endemic to the computer
business. Proponents of computerization constructed feasibility studies that clothed

Gruenberger, 115-17.
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guesswork in the language of financial analysis.110 A 1972 survey of 600 computer users
conducted by Datamation magazine and the American Management Association found
that 41% of general managers and 30% of systems managers believed that “information
systems’ contributions to company profitability have been minimal or unassessable.”111
One expert observed that Grosch’s Law itself might be nothing more than a self-fulfilling
prophecy, used as a pricing guideline by manufacturers who otherwise had no way to
guess the value of the computer systems they produced.112 It is noteworthy that of the
major computer system manufacturers, only IBM was consistently able to make money in
the 1960s from leasing and selling computers; the others relied on subsidies from their
other lines of business. That no expert consensus could exist on the value of time sharing
and computer utilities is therefore unsurprising.
As it turned out, the three criticisms of the computer utility struck home with
varying degrees of accuracy. Skepticism about time sharing as a technology soon became
untenable. Although some data centers continued to operate contentedly in batch mode
for years to come, no manufacturer could plausibly release a major computer system
without time-sharing support by the end of the 1960s. Even personal computers
eventually introduced “time sharing” features, allowing users the illusion of running
multiple tasks simultaneously on a single processor.
The general-purpose utility, on the other hand, soon matched some of the worst
expectations of its critics. Over the course of the 1960s, computer experts became
110 Thomas Haigh, “The Chromium-Plated Tabulator: Institutionalizing an Electronic Revolution, 19541958,” IEEE Annals of the History of Computing 23, 4 (2001), 75-104.
111 “Systems’ Value Hard to Pinpoint,” Datamation, March 1972, 95.
112 Kenneth E. Knight, “Changes in Computer Performance,”Datamation, September 1966, 54. On how
economic models or projections can become self-fulfilling, see Donald MacKenzie, An Engine, Not a
Camera: How Financial Models Shape Markets (Cambridge: MIT Press, 2006) and “Economic and
Sociological Explanations of Technological Change,” in Donald MacKenzie, Knowing Machines: Essays
on Technical Change (Cambridge, MA: MIT Press, 1998), 49-65.
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increasingly aware of the difficulty and expense of writing complex software systems.
By the end of the decade, as project after project endured delays and cost overruns due to
software, that awareness blossomed into a full-blown sense of crisis.113 The Multics
system, built on the GE 635 computer and intended to be the flagship of Project MAC,
was not immune to the woes of the software crisis. It suffered repeated delays, as its
implementers discovered the complexity of the task they had taken on, and barely
escaped cancellation by ARPA.114 Six years elapsed between the design of the system and
its commercial availability in 1971, by which time GE had sold its computer business to
Honeywell and Fano had left MAC to pursue other research interests.
Multics, when it finally arrived, was in many ways an amazing achievement, with
a sophisticated security model and the ability to be dynamically reconfigured: an
administrator could add or remove processors and memory, or even split the machine into
two virtual machines, without shutting it down or affecting running programs. But this
multi-million dollar system could only handle about 55 simultaneous users with
reasonable response times (one to five seconds), as compared to initial hopes of several
hundred, and crashed once or twice a day.115 Amdahl’s prediction had proved prophetic.
The computer utility as business model still hung in the balance in the late 1960s.
If analysis availed little, however, the steady erosion of Western Union’s grand plans
certainly tipped the scales in favor the skeptics. From 1966 onward, WU’s information
utility vision became ever more circumscribed. In January of that year, WU received the
113 Nathan Ensmenger, The Computer Boys Take Over: Computers, Programmers, and the Politics of
Technical Expertise (Cambridge, MA: MIT Press, 2010), 195-221; Among these troubled, massive-scale
software projects of the 1960s was IBM's OS/360, out of which came one of the foundational texts of
software engineering, The Mythical Man-Month. Frederick P. Brooks, Jr. The Mythical Man-Month:
Essays on Software Engineering, Anniversary ed. (Boston: Addison-Wesley, 1995 [1975]), x-xi.
114 "Multics History," Multicians, http://www.multicians.org/history.html (accessed January 19, 2010).
115 F. J. Corbato and J. H. Saltzer, “Multics – The First Seven Years,” in Spring Joint Computer
Conference (Montvale, NJ: AFIPS Press, 1972), 571-83.
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results of a private study it hard commissioned from the Center for Management
Technology, on “Information Utility Business Opportunities.” According to the report,
“only firms in the manufacturing, trade and service segments with annual sales in excess
of $1 million, represent major potential customers for information utility services.”116
The authors also sounded a strong note of caution about the whole computer utility
concept, pointing out its origins in the academic and military worlds, both notoriously
uninterested in economic feasibility and cost control.117 Finally, however, they did
recommend that WU proceed cautiously with a limited information utility concept, as an
information wholesaler. According to this model, WU would buy access to databases
from information providers and then re-sell that information across its network to
commercial customers. It might also serve as a provider of specialized, time-shared data
processing applications from its own computers.118 By late 1967, Datamation was
reporting that "the major proponent of the total information utility, Western Union, has
trimmed its ambitious plans to blanket the nation with a [data-processing]/message
switching network," pointing to serious turnover problems among WU's data-processing
personnel and several ongoing legal problems.119
At the 1968 WU annual meeting, McFall still spoke in terms of information
utilities, but clarified that when he talked about providing computer capacity to the
public, that “by ‘public’ I mean business and industry…”120 Whether or not the Center
for Management Technology report influenced him directly, his plans had narrowed to

116 Center for Management Technology, “Study of Information Utility Business Opportunities,” II-3, Box
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match its recommendations. That same year, sensing which way the wind was blowing in
the FCC inquiry, Western Union moved its computer services business into a subsidiary.
It joined with a small partner in Florida to form Western Union Computer Utilities
(WUCU), which would provide franchises to various local computer service centers. In
addition to a brand name, franchisees would have access to training, an ever growing
library of software, and WU’s communication lines and services. The eventual hope
(regulation permitting) was to permanently interconnect the franchises into a single
computer grid. “Before long,” the company boasted, “due to the vast switching
capacities of our new computer centers, any customer will be able to ‘plug’ into a broadly
integrated system and obtain the particular service, or services, that he needs at any given
time.”121 But WUCU never fulfilled this vision, and remained a minor sub-component of
Western Union’s operations.
Meanwhile, WU’s major product announcement for 1970 was the Mailgram, a
telegram delivered by the Post Office. This service certainly made use of computers and
electronic communications, routing messages from the call centers where WU received
them to the appropriate postal distribution center, which then automatically printed and
addressed them. But as Gregory Downey has pointed out, the practical effect was hardly
high-tech; instead it was a return to practices of 50 years before, when WU would hand
off messages to the post office if in places where it lacked its own delivery boys.122
Mailgrams served primarily to cut costs and prices, rather than to offer new capabilities to
customers. WU continued to provide computer services, absorbing WUCU and several
other acquisitions to create a new subsidiary, Western Union Teleprocessing, in the early
121 Western Union Annual Report, 1968, 17, Folder 2, Box 194, Series 3, WUTC.
122 Downey, Telegraph Messenger Boys, 198-99.
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1970s, but in 1976 that organization accounted for only 7% of Western Union’s revenue.
McFall's risky gambit to revolutionize Western Union around the information utility had
failed. WU never explicitly disavowed it, but after 1969 it simply stopped talking about
it.123
That revolution foundered on a host of obstacles – legal, financial, and social.
Most fundamentally, to truly carry out its initial information utility project on a national
scale within a five-or ten-year time frame entailed an investment that was simply beyond
the resources of Western Union, heavy borrowing notwithstanding.124 By comparison, the
much wealthier AT&T spent decades rolling out its new electronic switching system, and
its own ambitious plan--to create a national videophone network--collapsed. Nor did WU
have a resource for developing cutting edge technology comparable to Bell Labs – its
expenditures on “research and engineering” from the mid-1950s to the mid-1960s
hovered around $5-6 million dollars.125 This is not to say that Western Union achieved
nothing. It created new computerized switching centers, and began to link its various
services together into an integrated system, so that, for example, customers on private
WU networks could send messages from their computers directly into the public telegram
system. 126 Moreover, Western Union did succeed, at least for a time, in re-building its
business on new foundations. Revenues grew between 1966 and 1976 from $309 million
to $569 million even as basic telegram revenue declined from $162.3 million to $68.2
million. But this growth came from mailgrams, money orders, and the decades-old
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technology of teletypewriter service – basically a disintermediated telegram sent directly
between two customers using automatic typewriters.127 The information utility remained
out of reach.
Western Union as a system also carried a tremendous amount of momentum.
Thomas Hughes has described how, once a large technological system is in place, it can
be very hard to change its direction, due to both its physical mass and to the various
social expectations built around and into it.128 In WU’s case, both conditions applied. It
held a large installed base of capital unsuitable to a computerized national information
utility, but which could not be simply abandoned. As the Wall Street Journal observed,
McFall faced the problem of planning and building a “sophisticated new computercommunications system [while] operating a partly antiquated message system at the
lowest possible cost.”129 As of 1967, for example, Western Union’s major message
switching center in Philadelphia still relied on a semi-automated “reperforation” system.
Incoming messages were received by a machine that encoded them onto perforated paper
tape. Operators then routed the message via electromechanical switches to an outgoing
transmitter, where it was printed onto another paper tape to wait until the outgoing line
was free for transmission. This system was much faster than the older “torn-tape”
method, whereby operators carried message tapes by hand from receiver to transmitter,
but it would take another five years to replace it with a fully electronic switching center
capable of handling large volumes of relatively high-speed computer communications.130
127 Wiley, “From Wire to Westar,” 3-4.
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Technological Systems, eds. Wiebe E. Bijker, Thomas P. Hughes and Trevor J. Pinch (Cambridge, MA:
MIT Press, 1987), 76-80.
129 Benedict, “Corporate Juggling Act.”
130 “Inside Western Union: The First 117 Years Are The Hardest,” ca. 1967, OF 205.23, Series 26, WUTC;
Western Union Corporation Annual Report, 1972, Folder 11, Box 194, Series 3, WUTC.
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The second source of momentum was its large base of telegraph-oriented employees.
Many of them viewed McFall’s bid to reinvent the company with hostility. McFall
cleaned house at the executive level after assuming control, and built new marketing,
planning, and research and development organizations.131 In 1967, the company also
produced a film entitled “Inside Western Union: The First 117 Years are the Hardest,”
that was clearly intended as an internal marketing effort to sell WU’s own employees on
the new modernization plan. It emphasized the necessity of changing the thinking of
people in order to turn a century old company around, and it urged that everyone in the
organization desire and work towards change.132 But no film could conceal the massive
job cuts accompanying WU’s “turn around” (from 38,000 employees in 1955 to 26,500 in
1965 and 13,000 in 1976).133 In late 1970, telegraph workers tried to legally interdict the
introduction of Mailgram service. In the summer of 1971, responding to the creation of
new centralized call centers for incoming telegrams, they went on a crippling 104-day
strike.134
If all that were not enough, WU’s information utility plan also struck legal and
regulatory obstacles. Both of its efforts to contract with information service providers
became ensnared in legal struggles. First WU contracted with Law Research Service
(LRS), a computerized legal information provider, in early 1966. The intent of the deal
was to connect the LRS database to a WU computer, making it accessible to teletype
users. Within a year, with no such service forthcoming, both WU and LRS filed suit,
131 Benedict, “Corporate Juggling Act.”
132 “Inside Western Union: The First 117 Years Are The Hardest.”
133 New York Society of Security Analysts, “Western Union: Yesterday, Today, Tomorrow,” May 19,1965;
Wiley, “From Wire to Westar,” 3.
134 Western Union Corporation Annual Report, 1971, 1, Folder 11, Box 194, Series 3, WUTC; “Court
Upholds FCC Approval of Mailgram,” Western Union News, December 14, 1970, Box 638, Series 19,
WUTC.

120

claiming breach of contract. By the time WU settled in 1972, LRS was already
bankrupt.135 Later in 1966, WU contracted with Information Sciences to create a jobmatching service called the Personnel Information Communication System, but New
York State shut it down for violating licensing regulations.136 Finally, Western Union
faced regulatory uncertainty, and ultimately constraints, due to the FCC’s long inquiry
and final decision, which kept WU's computer operations confined to a subsidiary that
could receive no financial support from the parent company.

The Computer Recession and the Computer Utility Hangover
Western Union was far from the only would-be computer utility company to face
difficulties in the early 1970s. As the New York Times reported in 1970:
Three years ago the whispered mention of the words “time sharing” at any
popular Wall Street watering hole was enough to attract a horde of investment
bankers… Mention it today and you are just as likely to have beer mug come
crashing down on the bar on top of your fingers.137
The beginnings of a contraction in the general economy combined with cuts in defense
spending sent shockwaves through the whole computer industry in the early 1970s, and
the nascent, unproven, time-sharing industry, laden with dozens of as yet unprofitable
firms, felt the impact especially severely. As one reporter put it, “Wall Street abandoned
the glutted sub-industry it had helped create.”138 Stocks that had doubled or trebled in
price on the day of their initial public offering now plummeted; the generous flow of

135 Law Research Service Inc v. John Herbert Crook, 524 F.2d 301 (2nd Cir. 1975).
136 “New Computer Service Matches Men and Jobs,’ The Washington Post, September 25, 1966;
“Trailblazing Utility Just Keeps Plugging,” Business Week, May 24, 1969, 70.
137 William D. Smith, “Keydata, Time-Sharing’s Phoenix,” New York Times, August 16, 1970.
138 Aubrey Dahl and Angeline Pantages, “The News: A Year to Forget,” Datamation, January 15, 1971,
22; T. A. Heppenheimer, The Space Shuttle Decision, 1965-1972 (Washington, D.C.: Smithsonian
Institution Press, 2002), 291.
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capital into new time-sharing businesses suddenly ran dry.139
According to an anonymous time sharing executive, the industry had simply overexpanded in the late 1960s, due to a glut of money, and “it wasn’t smart or selective
money…” He also blamed lack of innovation and the failure to open new markets such as
the massive area of general business applications; instead utilities focused on the
incestuous market of “computer people selling to computer people…”140 Keydata, one of
the few utility firms not selling programming tools to fellow engineers, managed to
scrape by in the fallout from the 1970 recession, having finally reached profitability that
year, its fifth in operation.141 VIP Systems, the provider of an on-line text-editing service,
was not so lucky. In the summer of 1970, President Joan van Horn proclaimed that “the
king would be displaced by a shift in computer usage—from in-house systems to an
‘information processing utility.’” Less than a year later, “the king,” IBM, was
repossessing her company’s computer due to non-payment of rent.142
The general downturn provided an opportunity to wallow in disillusioned
bitterness. In the first Datamation issue of 1971, the editor lamented that despite
sophisticated operating systems, “virtually unlimited” mass storage, dramatic speed
increases, and multiprocessing, nothing had really changed in computer industry in the
previous decade, and all its dreams had come to naught:
The concept of a computer utility has flopped, time-sharing companies are folding
up their terminals, integrated management information systems no longer deserve
sessions at the Joint Computer Conferences, the “checkless” society concept
139 “A New Industry’s Wild Ride,” Business Week, May 24, 1969, 78.
140 Nelson, F. Barry, “Shakeout in T-S: This Is It! Or Should it be Called Shakedown?”, March 1970, 135.
141 Smith, “Keydata, Time-Sharing’s Phoenix.” Like the rest of the time-sharing industry, however,
Keydata crumbled in the 1980s. After coming out of a 1980-1982 bankruptcy, it quickly sought a buyer to
put it out of its misery. “Keydata Names Bienkowski President, Chief Executive,” Wall Street Journal,
October 26, 1983.
142 “70’s Computer Use Shift May Be a Glass Slipper,” Datamation, August 1, 1970, 62; “Text Editing
Pioneer Closes in Washington,” Datamation, May 1, 1971, 65.
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attained a formidable position whereby one can by a pair of shoes in Wilmington,
Delaware, and the concept of computer-assisted instruction can’t get out of
elementary school.143
To convinced computer-utility skeptics the time-sharing recession provided the ultimate
vindication. In 1971 Frederic Withington took a parting shot against the computer utility
in an article about “Six Generations of Overcommitment” by computing spokesmen:
“Experience showed we couldn’t program most things, but somehow time sharing
(implemented on the computer utility) was supposed to avoid this: housewives were
going to learn how to raise their children perfectly by writing conversational BASIC
programs and so forth. The popular press showed less inclination to believe this, but the
flackery of some vendors and academics took up the slack.”144
The computer utility vision did not, however, simply vanish in a puff of smoke.
In 1971, Keydata’s officers declared their ambition to combat the IBM concept of “a
computer at every company” with the concept of a “computer utility." They invoked the
by-then familiar electrical analogy, arguing that most companies no more need their own
computer installation than their own power plant.145 But by this time, the consensus
within the data processing industry had settled on a far different position: time sharing
was valuable for certain applications for which interactivity was necessary or very
valuable, but was not universally necessary. Computer power from an external service,
far from supplanting in-house machines, was valuable mostly as an adjunct to them,
either for overflow capacity or for certain specialized applications or databases not
available in-house. Finally, a general-purpose utility system, most agreed, simply made
143 Howard Bromberg, “Plus ça change, plus c’est le même chose,” January 1, 1971, 21.
144 Frederic G. Withington, “Six Generations of Overcommitment,” Datamation, October 15, 1971, 80.
145 Joseph Egelhof, “Keydata Expects Clash with IBM over Concepts,” Chicago Tribune, September 7,
1971.
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no sense – it was too expensive to build and operate and provided no competitive
advantage that could lock customers into your system. These conclusions were not
reached on the basis of economic analysis, but the financial failures of time-sharing firms
went a long way towards validating them. In the span of just over a year (1969-1970), a
single trade journalist went from an enthusiastic report that “predictions about people
using computers from their homes—via phone lines—are beginning to look less like
crystal ball output and more like sound forecasting” to a skeptical proclamation: “Time
Sharing: More Glitter than Gold.”146
The computer utility vision at its grandest was surely too grand, a utopian project
to integrate the entirety of society into a single organism via a new nervous system of
computers and telecommunications systems. The time-sharing industry, the hard kernel
of that vision that survived in the business world into the 1970s, was stripped of naiveté
and hubris. Yet it was also largely stripped of a sense of larger social purpose or longterm vision. Minicomputer manufacturers made far more concerted and successful
efforts to expand the market of computer users than time-sharing companies. With every
company seeing every other as a potential competitor and itself as the potential dominant
firm, would-be computer utilities made no effort to seek technological standards and to
integrate their systems and networks to create a more powerful and useful infrastructure.
The industry resembled the telephone business in the early twentieth century, when each
network jealously guarded access to its own subscribers.147
Aspray and Campbell-Kelly’s Computer ascribes the failure of the computer
146 Edward J. Menkhaus, “Time Sharing is Everybody’s Thing,” Business Automation, September 1969,
35; Edward J. Menkhaus, “Time Sharing: More Glitter than Gold,” Business Automation,” November
1970, 36-42.
147 Milton L. Mueller, Jr., Universal Service: Competition, Interconnection, and Monopoly in the Making
of the American Telephone System (Cambridge, MA: MIT Press, 1997), 43-53.
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utility to unexpected software complexity (the emergence of the "software crisis") and the
rise of minicomputers.148 Certainly the complexities of software meant that progress
towards serving a large number of users moved more slowly than anticipated--despite the
power of the analogy, computation and information could not be dealt with as a uniform
fluid, like electricity. Meanwhile minicomputers offered an alternative means for smaller
organizations to get access to computers. Yet the computer utility vision’s failures were
also political and philosophical. Its advocates failed to convince others that the
computer utility remained a desirable long-term goal. They did not secure political allies,
nor convince industry leaders to change their mind about the purpose of computers,
convince them that communication and the pooling of knowledge must supersede oldfashioned computation. In one company, however, the belief that time-sharing
technology could facilitate mass access to computing (and thus transform society)
experienced a mid-1970s revival.

148 Martin Campbell-Kelly and William Aspray, Computer, 218-19.
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Figure 2.1: (“A Lot of Little Users Share a Big Computer,” Business Week, August 7,
1965, 61)
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Figure 2.2: Time-sharing critic Robert Patrick wrote that the vast majority of computer
work resembles his figure 2 rather than figure 1: that is, to say, that the rapid response of
interactive time-sharing generates very little payoff. (Robert L. Patrick, “So You Want to
Go On-Line,” October 1963, 25-27)
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Chapter 3
An Educational Utility: The Rise and Fall of PLATO
During the past three decades, this nation has completed its divorce from Locke's
concept of government as an instrument intended solely for the preservation of
property. In its place, we have evolved a new relationship based upon growing
cooperation between government and business in the achievement of national goals.
--Robert W. Sarnoff, President of RCA, 19671
In a 1966 article based on his experience with Project MAC and his own ARPAsponsored research in educational technology, Harvard professor Anthony Oettinger
allowed himself a flight of fancy:
...it is technically possible for sound, pictures and even objects stored at
appropriate centers to be available with the greatest of ease and negligible cost at
innumerable local points of access, first perhaps in schools, libraries or factories
and only a little later, as seen from our visionary perspective, in every home. ...In
the next tableau we see individual consoles linked to the common information
pool serving as the basic tool for virtually all formal education.
These consoles could provide on-line access to expert educational consultants and to
materials of every difficulty level, better serving both the most advanced and the most
disadvantaged students. If it allowed students to store as well as retrieve information and
routines, the system "could... be regarded as the crude beginnings of a cultural or social
memory." The universal availability of such a system would enable life-long education.2
Among the many potential applications of a national computer utility, perhaps
none was more enticing than education. As historian of education Diane Ravitch has
written, "[p]robably no other idea has seemed more typically American than the belief
1 Robert W. Sarnoff, “Communications Technology: A Social Force,” Vital Speeches of the Day 34, 3
(November 15, 1967), 96.
2 Anthony G. Oettinger, “A Vision of Technology and Education,” Communications of the ACM 9, 7 (July
1966), 487-489. Within a few years, Oettinger grew more skeptical, and warned that educational
technology was being oversold and pushed out in an unripe state, especially by certain parts of the U.S.
Office of Education, “by the new breed of learning corporations, and by many of the technical leaders in
the field.” Anthony G. Oettinger with Sema Marks, Run, Computer Run: The Mythology of Educational
Innovation (Cambridge, MA: Harvard University Press, 1969), vii.
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that schooling could cure society's ills... preserve democracy, eliminate poverty, lower the
crime rate, enrich the common culture, reduce unemployment, [etc.]"3 Given the
similarity of those aims to the highest aspirations of the computer utility advocates, it's
not surprising that enthusiasm for the computer utility became entangled with enthusiasm
for computer-aided instruction (CAI). Indeed, CAI was made practicable by the same
time-sharing technology that underlay the computer utility--without it, each student
would need his or her own computer, a scarcely imaginable prospect when even the most
basic models cost tens of thousands of dollars.
In the years after Sputnik and with the rise of Johnson's Great Society programs,
large sums of new federal money flowed into education.4 Meanwhile Baby Boomers
flooded the schools, the Civil Rights movement highlighted the deficiencies of education
for black Americans, and the prophets of a coming information- or knowledge-based
society expected rapidly changing technology to increase the demand for adult education
and mid-career training. In this context of increased funding and growing demand for
education, computers were only one of many technological aids proposed to increase the
efficiency and effectiveness of teaching, including television, programmed textbooks, and
teaching machines. All of these technologies promised to improve teacher productivity
and universalize access to the highest quality of education, and many of them promised to
individualize the pace of teaching or even the content taught to the particular needs of
each student.5

3 Diane Ravitch, The Troubled Crusade: American Education, 1945-1980 (New York: Basic Books, 1982),
xii.
4 Ravitch, The Troubled Crusade, 228-33.
5 Larry Cuban, Teachers and Machines: The Classroom Use of Technology Since 1920 (New York:
Teachers College Press, 1986); "Programed Learning," Time, March 24, 1961, 36+; Charles E. Silberman,
"Technology Is Knocking at the Schoolhouse Door," Fortune, August 1966, 120-25+.
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The advocates of CAI however, laid claim to a special flexibility for their
information machines. A computer system could not only instruct, it could allow teachers
to monitor student performance in perfect detail (down to the number of seconds spent on
each problem) and reconfigure their curriculum at will. It could allow administrators to
compare classrooms at a glance, and it could allow users of all kinds to communicate
with one another in real time. The conception of the computer as a universal information
machine led to a universalizing ambition to encompass ever more educational
applications within it, and distinguished this technology from other tools of educational
reform.
It also led the developers of the most ambitious and successful of the 1960s CAI
projects to evolve their system into a general-purpose computer utility. The PLATO
system was the product a partnership between the University of Illinois at UrbanaChampaign and Minnesota's Control Data Corporation (CDC).6 The primary hands
guiding its development were those of Donald Bitzer at Illinois and William Norris, the
CEO of Control Data. They came to envision PLATO not only as the instrument of a
rationalized education system, but also as a general-purpose medium for distributing
information and computing power. Once facilitated by government for the purposes of
education, a national PLATO network could serve information needs of all kinds - or,
conversely, once consumers acquired a PLATO terminal for home information services,
they could use it to educate their children.
As with the history of computing in general, the Cold War and military
imperatives provide an obvious frame for the history of computer-based education - as
6 As with many acronyms in the military and computer world (SAGE, SABRE, BASIC), PLATO's
creators came up with the the abbreviation first, and then invented an expansion of it that verged on
nonsense: Programmed Logic for Automated Teaching Operations.
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Douglas Noble has shown, most early computer education systems had ties to military
funding and technology.7 Advocates of computers in the classroom, however, did not
direct their work according to military imperatives. Rather, they shared motives,
strategies, and rhetoric with decades of progressive reformers who had sought to
diversify and individualize education (through intelligence testing, tracking, and
vocational education) to better meet student needs and to better serve an industrial
economy of growing complexity.8 Moreover, PLATO's developers in particular worried
far less about the training needs of the military than they did about the creation of a
socially and economically stable and integrated America. Like Licklider, Fano, and
Kemeny, Bitzer and Norris favored a middle course between decentralized chaos and
technocratic authority, to support maximum individual liberty and diversity through a
centrally-managed information system.
As Norris brought PLATO to market, he sought to overcome the obstacles that
had stymied the computer utility before. A faster and more powerful system with a
graphical display would better support use by non-experts than the clunky, slow, text-only
time-shared computers of the 1960s. Norris made alliances with federal and state
governments and autocratic states abroad in order to bypass political resistance and
achieve the economies of scale necessary for a utility system. Because CDC was a
computer company, it fell outside the regulatory boundary set by the Federal
Communications Commission (FCC)'s Computer decision.
7 Douglas D. Noble, The Classroom Arsenal: Military Research, Information Technology, and Public
Education (London: The Falmer Press, 1991).
8 Sidney L. Pressey, Psychology and the New Education (New York: Harper & Brothers, 1933), 249-299;
James B. Conant, The American High School Today: A First Report to Interested Citizens (New York:
McGraw-Hill, 1959); David B. Tyack, The One Best System: A History of American Urban Education
(Cambridge, MA: Harvard University Press, 1974), 180-81; Robert L. Hampel, The Last Little Citadel:
American High Schools Since 1940 (Boston: Houghton Mifflin, 1986), 57-76.
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Norris' effort to implement PLATO on a large-scale, however, revealed the hard
edges of the computer-utility vision when transformed from vague projections into a
concrete project. Oettinger predicted that parents and school boards were likely to feel
threatened by the development of a vast educational utility: “implementation might
require either a tremendous education of the public or an authoritarian educational
system," he wrote.9 To do the former would imply enlisting a huge number of teachers at
the grassroots into the computer utility project. Norris never had much faith in the
likelihood of that, and instead tried to override or bypass the educators who stood in his
way. This strategy brought him to a point of crisis by 1980, as PLATO encountered
powerful political and cultural obstacles abroad and a public at home that was
increasingly suspicious of large systems and remote experts. Although Norris continued
to champion PLATO until his retirement from Control Data in 1986, beginning in 1980
he backed down from the computer utility vision and sought a more small-scale means of
implementing computer-based education.10 The last major effort to build an integrated
and integrating American computer utility on a national scale therefore crumbled, in
parallel with the progressive political order that had provided it with ideological
legitimacy.11

From Teaching Machine to Million Terminal System
PLATO originated in a May 1960 meeting between a young Don Bitzer and Dan
9 Oettinger, “A Vision of Technology and Education,” 489.
10 This entire process can be seen as a failure on the part of Norris and his fellow believers in PLATO to
construct the socio-technical network needed to make their vision persist. Bruno Latour, The
Pasteurization of France, trans. Alan Sheridan and John Law (Cambridge, MA: Harvard University Press,
1988), 170-72.
11 Gary Gerstle and Steve Fraser, “Introduction,” in The Rise and Fall of the New Deal Order, eds. Steve
Fraser and Gary Gerstle (Princeton, NJ: Princeton University Press, 1989), ix-xi.
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Alpert, his boss at Illinois' Coordinated Science Laboratory (CSL). CSL had begun life
as a military lab during the Korean War, with a focus on radar and air defense. By the
late-1950s however, its leaders were looking to diversify beyond military work, and
associate director Chalmers Sherwin suggested that Illinois' computers might be put to
educational use.12 In response, Illinois' Dean of Engineering convened a committee under
Alpert to figure out how to do so. After months of unproductive meetings, with engineers
accusing educators of failing to understand the technical issues and educators accusing
engineers of failing to understand the pedagogical issues, Alpert gave up. In lieu of a
university-wide system, he decided, CSL would simply launch its own internal research
project, and build a machine to teach computing (since in that field, systems and subject
experts were one and the same). He tapped Bitzer, one of the few members of the
laboratory with data processing experience, to head the project, to be funded under the
lab's general Department of Defense grant.13
The idea of automatic teaching was not unprecedented. Psychologist Sidney
Pressey had developed teaching machines in the 1920s, and the U.S. military supported
the development of several such devices during and after World War II; but it was B. F.
Skinner who popularized the concept in the 1950s.14 Stunned by how far the operation of
his daughter's fourth-grade classroom deviated from the model of learning developed by
12 "Disclosure of Invention and Letter of Transmittal," April 6, 1961, Folder 61ap01, Box 1, CERL; Mollie
Price, "Interview with Donald Bitzer," August 17, 1982, 6-7, OH 283, CBI. On the pervasiveness of this
redirecting of military methods and technologies to social ends in the 1960s, see Jennifer Light, From
Warfare to Welfare: Defense Intellectuals and Urban Problems in Cold War America (Baltimore: Johns
Hopkins University Press, 2003).
13 Bitzer and Alpert each later claimed that the idea of initiating an independent CSL project was their
own. Price, "Interview with Donald Bitzer," 6-7; R. A. Kingery, R. D. Berg, and E. H. Schillinger, Men
and Ideas in Engineering: Twelve Histories from Illinois (Urbana, IL: University of Illinois Press, 1967),
149-50; Early documentary evidence, from a year after the fact, gives credit to Alpert. "Disclosure of
Invention and Letter of Transmittal."
14 Karl U. Smith and Margaret Foltz Smith, Cybernetic Principles of Learning and Education Design
(New York: Holt, Rinehart and Winston, 1966), 245-274.
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behavioral psychologists such as himself, Skinner set out to build that model into
machines which could automatically enforce the best educational practices. His most
sophisticated devices presented a student with a series of "frames" of information on
paper, programmed to steadily build a particular skill in bite-sized chunks. The student
wrote his or her response to each frame and then flipped a lever to see immediately
whether it was right or wrong. Skinner considered this immediate feedback and
reinforcement, in contrast to the day or more of delay involved in receiving corrected
homework assignments, essential to effective "operant conditioning."15 Although
Skinner's own designs never found commercial success, a variety of teaching machines
sold in the thousands in the late 1950s and 1960s, and programmed textbooks developed
on the same principle were still more successful.16
A psychologist himself, and a colleague of Skinner's at Harvard in the mid-1950s,
J. C. R. Licklider saw great potential in using machines to manipulate the levers of
human motivation in order to "trap" student attention and divert it "from amusements and
other less productive pastimes to education."17 With support from the Air Force, he
launched a research program in automated teaching during his tenure at Bolt, Beranek,
15 Operant conditioning referred to the conditioning of voluntary behavior through its consequences, as
opposed to the conditioning of reflex behavior through its antecedents, as with Pavlov's dogs. B. F.
Skinner, "Teaching Machines," Science 128 (October 24, 1958), 969-977; B. F. Skinner, A Matter of
Consequences: Part Three of an Autobiography (New York: Knopf, 1983), 64-65. For more on Skinner
and his machines see Alexandra Rutherford, "B. F. Skinner's Technology of Behavior in American Life:
From Consumer Culture to Counterculture," Journal of History of the Behavioral Sciences 39, 1 (Winter
2003), 1-23; James H. Capshew, "Engineering Behavior: Project Pigeon, World War II, and the
Conditioning of B.F. Skinner," Technology and Culture 34, 4 (October 1993), 835-57; and Martha Casas,
"The History Surrounding the Use of Skinnerian Teaching Machines and Programmed Instruction (19601970)," EdD diss., Harvard University, 1997.
16 Ludy T. Benjamin, "A History of Teaching Machines," American Psychologist 43, 9 (September 1988),
708; Gerald T. Gleason, "Computer Assisted Instruction--Prospects and Problems," Educational
Technology, November 15, 1967, 1-2.
17 J. C. R. Licklider, “Motivation and Control of Human Behavior,” 3, Folder “'Psychology of ManMachine Systems' 1957, course notes," Box 4, JCRL; J. C. R. Licklider, “Preliminary Experiments in
Computer-Aided Teaching," in Programmed Learning and Computer-Based Instruction, ed. John E.
Coulson (New York: Wiley, 1962), 238.
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and Newman. . He and his colleagues argued, however, that mechanical methods were
inadequate. Teaching many students at once, they wrote, “involves a tremendous total of
information transmission... a much more highly centralized store of information and a
much greater flexibility in modes of presentation, analysis, and reinforcement would be
needed,” capabilities offered by a time-shared electronic computer.18 Skinner's work also
inspired another early CAI project, developed at the Psychology Division of IBM
Research in upstate New York. At the time, IBM's Typewriter Division was planning to
manufacture Skinner's machines, and the Psychology Division researchers saw a
computer simulation of a teaching machine as a way to prove the value of Skinner's
techniques while translating them into a more flexible electronic medium.19
Like these contemporaries, Bitzer at first touted PLATO as a more flexible and
powerful version of a mechanical teaching machine.20 Unlike a mechanical device, the
computer could act as a calculator for students in computation-intensive subjects, its
teaching methods could be altered by updating software rather than replacing equipment,
and it automatically stored the records of all student activity in a single location, rather
than requiring teachers to collect and collate paper records.21 These ideas already hinted
at the ability of the computer to offer much more than linear programmed instruction, and
over the next few years PLATO's developers offered both students and teachers more and
18 John McCarthy, among others, consulted on the project. "A Program of Research on Computer-Aided
Teaching," 5, Folder "BBN 1961 (2/4)," Box 6, JCRL.
19 George Bunk and Steve Hunka, "Development of the IBM 1500 Computer-Assisted Instructional
System," IEEE Annals of the History of Computing 17, 1 (Spring 1995), 19-20; Gustave J. Rath, "The
Development of Computer-Aided Instruction," IEEE Transactions on Human Factors in Electronics 8, 2
(June 1967), 60-63.
20 Indeed, Chalmers Sherwin's original idea had been to use a computer as the control logic for a teaching
machine. "Disclosure of Invention and Letter of Transmittal."
21 D. L. Bitzer, P. G. Braunfeld, and W. W. Lichtenberger, "PLATO II: A Multiple-Student, ComputerControlled, Automatic Teaching Device," in Programmed Learning and Computer-Based Instruction, 205216.
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more opportunity for active choice and control.22
The Department of Defense had considerable interest in automated education, as
Douglas Noble writes, "to eliminate military dependence on human instructors, to
compress training time, and to focus task learning, in order to improve the military return
on investment in high turnover personnel."23 The Coordinated Science Laboratory's
military grantors therefore happily funded Bitzer's project. The PLATO team's effort to
maximize the diversity of their system's capabilities, however, led them towards a
convergence with the computer utility vision of Licklider, Fano, and Kemeny, and far
afield from the concerns of their initial backers in the Department of Defense. Eventually
Bitzer came to see PLATO's educational role as just one aspect of a general-purpose
computing and information system that would reach into not just schools, but homes and
businesses as well.
Bitzer, born in southern Illinois in 1934, was just finishing his Ph.D. in electrical
engineering at CSL when he began working on PLATO. This graduate education was the
product of military funding and technology - for his dissertation Bitzer had developed
techniques for the computer processing of high-resolution radar imagery - and the design
of the early versions of PLATO directly reflected the world of military radar in which he
was steeped.24 In some cases this inheritance was fairly trivial and transient. For
example, the keyset initially used for student input on PLATO was of the kind used by
radar operators to assign a code to incoming targets. Bitzer's knowledge of how to
produce, process, and transmit radar imagery, however, shaped PLATO in a profound
22 D. Alpert and D. L. Bitzer, "Advances in Computer-Based Education," Science 167 (March 20, 1970),
1582-1590.
23 Noble, The Classroom Arsenal, 188.
24 "Donald Lester Bitzer," Marquis Who's Who on the Web (search.marquiswhoswho.com, accessed July
11, 2010); Price, "Interview with Donald Bitzer," 2.
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way - unlike most time-sharing consoles of the era, every PLATO terminal produced
images on a screen, not typed output on paper. Bitzer considered this essential to math
and science teaching, which made heavy use of graphs and diagrams.25 In order to hold
the image on the screen, a crucial problem when digital memory remained extremely
expensive, Bitzer used the same solution as radar engineers: storage tubes, modified
CRT's able to refresh their image from a metal grid.26 He and his colleagues also used
their skill in transmitting and manipulating images to create a slide selector for the
display of complex images, such as a physics diagram or an anatomy illustration. Each
terminal could display a different image from the central store of slides, allowing each
student to proceed through a given lesson at his or her own pace.27
Bitzer threw together the first PLATO model with mathematician and fellow radar
expert Peter Braunfeld in a matter of months. As he demonstrated success, his funding
and his team grew. By early 1961 they developed PLATO II, which could teach two
students simultaneously. This, however, proved to be the limit of what Illinois' 1952vintage ILLIAC computer could handle. Luckily for Bitzer, that same year CSL
purchased a powerful new 1604 computer from Control Data Corporation, and allocated
a few hours of its time each day to PLATO.28 The introduction of this machine proved a
key turning point in PLATO's history, forging the first link between PLATO and Control
Data and unleashing Bitzer's ambitions. A statistical study that Braunfeld and Bitzer
25 Price, "Interview with Donald Bitzer," 7-11.
26 The Raytheon QK685 tube was used in PLATO I. "Jun.-Aug. 1960," 22, Folder "PLATO Quarterly
Progress Reports, 1960-August 1964," Box 22, CERL.
27 Bitzer and Braunfeld called this combination of graphics and slides the "electronic blackboard." D.
Bitzer, P. Braunfeld, W. Lichtenberger, "PLATO: An Automatic Teaching Device," June 1961, 1-2, Folder
61jn01, Box 1, CERL; D. L. Bizter and H. G. Slottow, "Principles and Applications of the Plasma Display
Panel," 1968, Folder 68mr01, Box 2, CERL.
28 Bitzer, Braunfeld, and Lichtenberger, "PLATO II: A Multiple-Student, Computer-Controlled, Automatic
Teaching Device"; Price, "Interview with Donald Bitzer," 15-18. ILLIAC was a play on ENIAC
(Electronic Numerical Integrator and Computer/Calculator), not an acronym.

137

carried out in 1962 convinced them that, given sufficiently cheap terminals, a computer
as powerful as the 1604 could teach 1,000 students simultaneously.29 The search for
cheap terminals, in turn, provided the impetus for a research program in plasma screens,
which Bitzer believed could reduce the cost of displays by a factor of twenty.30
With an impressive (though wildly optimistic) estimate of its potential in hand,
Bitzer began to see PLATO as not just an academic experiment, but a potential solution to
serious social problems. As he told the American Society for Engineering Education in
1963, the growing number of students and the explosion of knowledge that each needed
to learn was overloading the American educational system. New technologies like
PLATO, he believed, could close the gap by acting as a force-multiplier for teacher
productivity.31 As he argued several years later, computers could satisfy two apparently
contradictory demands on the educational system: "for more mass education over a larger
fraction of the human life span and... for more individualized instruction tailored to the
specific preparation and motivation of a given student."32
This position, echoed by other supporters of technological aids to education, also
resonated with liberal reformers of the day. The cost of education as a share of U.S.
Gross National Product grew from 4% in 1933 to 6.6% in 1965. Meanwhile, poverty
29 Donald L. Bitzer and Peter G. Braunfeld, "Description and Use of a Computer Controlled Teaching
System," 1, Folder 62xx01, Box 1, CERL.
30 "Sept.-Nov. 1964," 31, Folder "PLATO Quarterly Progress Reports, Sept. 1964-1967," Box 22, CERL.
Bitzer incorporated this technology into PLATO IV, abandoning the radar tube and centrally-switched slide
selector. Their legacy lived on, however, in his commitment to presenting output graphically. With the
appearance of dense microchip memory in the 1970s, the cost of local memory for refreshing a CRT
dropped dramatically, while the costs to manufacture plasma panels fell much more slowly. That fact,
combined with the fact that it would have to pay for the plasma license on top of the manufacturing cost,
led CDC to use a CRT terminal when it commercialized PLATO.
31 Donald L. Bitzer, "PLATO: An Electronic Teaching Device," June 1963, Folder 63jn01, Box 1.
32 D. Bitzer, "A Proposal Submitted to Control Data Corporation for Research in Computer-Based
Education," September 15, 1970, Folder 1, Box 5, Series 11, CDC. Bitzer likely got this notion of
technology as a means to reconcile mass education and individualization from the writings of teaching
machine inventor Sidney Pressey. Pressey, Psychology and the New Education, 297.
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elimination, black civil rights, and the problem of national preparedness in an age of
exponentially increasing technical knowledge all placed more demands on this already
over-strained and increasingly costly system. As one Congressional report on educational
technology put it, "...our educational system is threatened by a decline in relative
effectiveness unless improved productivity can be brought to its aid."33 Furthermore, the
very non-humanity of machine-based learning meant it might better serve those who
struggled in the existing system. It was a neutral and unfeeling information conduit that
stood outside of race and class tensions, teacher-student power dynamics, and the fear of
failure that accompanies interpersonal interaction.34
During this same time period, Bitzer and his colleagues also broadened the
capabilities of PLATO's software. They almost immediately went beyond their initial
mandate to get a computer to teach computing. Early lessons taught not only number
theory but also French grammar, and Bitzer's team brought into the lab not only
engineers-in-training, but also high school students.35 The original PLATO teaching logic
used in these lessons worked much like a Skinner teaching machine, carrying the student
through a linear series of questions and requiring a correct answer for every one. The
major difference was the ability of students to jump to special "help" sequences when
stumped by a particular question. In 1962, however, the PLATO team created a new
"inquiry" teaching logic. Used initially to allow students to carry out buoyancy
33 W. Vance Grant, "Back to School," American Education, September 1967, 8-9; Joint Subcommittee on
Economic Progress, Automation and Technology in Education, 89th Cong., 2d. sess., 1966, 4.
34 Sidney G. Tickton, ed. To Improve Learning: An Evaluation of Instructional Technology, vol. 1 (New
York: R. R. Bowker, 1970), 32 (quoting David Riesman). University of California President Clark Kerr also
saw the advantages of the computer in productivity and neutrality, and made UC Irvine (founded 1965) a
major experimental site for computer-centric education. Roger E. Levien, The Emerging Technology:
Instructional Uses of the Computer in Higher Education (New York: McGraw-Hill, 1972), xvi and 400401.
35 Bitzer, Braunfeld, and Lichtenberger, "PLATO: An Automatic Teaching Device," 6.
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experiments, the inquiry logic allowed a student to explore a miniature simulation,
investigating the properties of various objects and combining them in different ways to
discover the results. Bitzer's wife Maryann adapted the inquiry logic with great success
for teaching nursing students at a nearby school.36
The inquiry didn't replace the older "tutorial" logic, but it was a stage of PLATO's
evolution in the direction of greater diversity and more general-purpose functionality.
Bitzer began to see his system as one that invited teachers to develop their own
instructional strategies and customize their own curricula.37 By 1966 PLATO III, using a
dedicated CDC 1604, was on-line with a 20 terminal classroom, and was used
experimentally for university and high school teaching. The system continued to evolve
in functionality, and Bitzer encouraged its use not just for structured education, but also
for social and psychological research and interpersonal communication. In 1967, for
example, Bitzer added a "TALK" facility for console-to-console messaging, in order to
support a program for teaching students about international negotiations.38 In the early
1970s, several demographers at the University of Illinois even developed PLATO-based
tools for visualizing populations and their change over time. This attracted the interest of
the U.S Agency for International Development, which saw the software as a potential tool
for researchers working on the problems of global overpopulation.39
36 Elisabeth R. Lyman, "PLATO Highlights," May 1974, 12, Folder 74my01, Box 6, CERL; Maryann
Bitzer, "Self-Directed Inquiry in Clinical Nursing by Means of the PLATO Simulated Laboratory,"
December 1963, Folder 63de01, Box 1, CERL.
37Alpert and Bitzer. "Advances in Computer-Based Education," 1584-1586 and 1590.
38 Bruce L. Hicks, "Program EVALTLK: PLATO-Aided Student Evaluation of a Course," February 6,
1968, Folder 68fe01-68fe03, Box 2, CERL. An example of interactive social science research on PLATO is
Charles E. Osgood and Stuart Umpleby, "A Computer-Based System for Exploration of Possible Futures
for Mankind 2000," August 1967, Folder 67au01, Box 2, CERL.
39 Vivian Z. Klaff, "Population Dynamics Group, PLATO IV Commentary," 1975, Folder 75xx02, Box 10,
CBI 133; U.S Agency for International Development, "The Electronic Answer," December 1974, Motion
Picture, Sound, and Video Records Section, Special Media Archives Services Division, U.S. National
Archives, College Park, Maryland.
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By this time, enthusiasm for computer-aided instruction was reaching a peak.
Many (though not all) visions of CAI imagined large systems serving many schools and
unified in regional or national networks, that is, educational computer utilities. The
popular and educational trade press allowed a belief in the onrushing inevitability of a
computer revolution to sweep aside doubts about the cost, software quality, and social
effects of such systems. As one columnist wrote in The PTA Magazine, despite its
limitations:
Some day the computer will break today's lockstep instruction that carries a whole
class of students through prescribed learning steps at the same pace and over the
same material ... such instruction will be offered from a few centers to schools
everywhere in the United States at a cost of perhaps $1.50 per hour. ...We are now
passing into the Age of the Computer.40
The general late-1960s enthusiasm for time-sharing (see Chapter 2) stimulated corporate
interest in educational computers, which in turn helped legitimate them as more than an
overpriced academic fantasy. Companies with significant investments in the field
included IBM, Westinghouse, GE, Raytheon, Honeywell, AT&T, and Eastman Kodak.
The Philadelphia school system experimented with a CAI system developed by
electronics manufacturer Philco while New York City, with support from the Office of
Education, used an RCA computer to teach remedial reading and spelling in fifteen
schools.41
Over the next few years, however, skepticism about educational computing grew,
in parallel with skepticism about the computer utility in general. In the mid-1960s, many
40 William D. Boutwell, "Can a Computer Teach?", The PTA Magazine, April 1968, 10. See also Bernard
Asbell, "Teachers without Tempers," Redbook, January 1969, 44-46+.
41 Gleason, "Computer Assisted Instruction--Prospects and Problems," 1-8; Seymour Holzman, "CAI:
Wave of the Future," Senior Scholastic (Teacher's Edition), May 2, 1968; Diebold Group, "Westinghouse
Electric Corporation, Opportunities in Information Utilities and Industrial Education Systems, Volume Two
-- Industrial Education," February 1967, Box 7, Folder 17, Diebold Group Records; Israel Pressman,
"Computer-Assisted Instruction: A Survey," IEEE Transactions on Education E-13, 3 (September 1970),
134-41.
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promoters of CAI were promising market-ready systems by the end of the decade. In
practice, however, building sophisticated educational software proved extremely difficult,
and CAI remained too expensive and limited in capability to move beyond the
experimental stage.42 Like many programs for domestic reform, federal funding for CAI
also suffered from the rapid growth of the Vietnam War, and projected support on the
order of hundreds of millions of dollars never materialized. Faced with fewer subsidies
than expected and a general computer recession, many corporations backed away from
computer-aided instruction by the early 1970s.43
Unlike other computer utility applications, however, education did receive
sustained public support, and not only from the military. Americans had long accepted
education as a function of local and state government, but Sputnik and the need to
compete with the Soviets had legitimated the extension of direct federal support to
education as well.44 Johnson's declaration of a War on Poverty provided further impetus
for federal aid, in the form of the 1965 Elementary and Secondary Education Act. By late
1967, the U.S. Office of Education had disbursed about $34 million in grants for applying
computers to educational problems (whether in administration, research, or instruction),
and had about $10 million in active grants for computer-aided instruction in particular,
mostly heavily concentrated at Florida State, Pennsylvania State, and Stanford.45 In a
message to Congress on February 28, 1967, President Johnson noted that the electronic
42 Charles E. Silberman, Crisis in the Classroom: The Remaking of American Education (New York:
Random House, 1970), 186-198.
43 Lauren B. Doyle and Norton F. Kristy, “Educational Problems," in Computers and the Problems of
Society, eds. Harold Sackman and Harold Borko (Montvale, NJ: AFIPS Press, 1972), 443-48; Julian E.
Zelizer, Taxing America: Wilbur D. Mills, Congress, and the State, 1945-1975 (Cambridge: Cambridge
University Press, 1998), 281; Randall B. Woods, LBJ: Architect of American Ambition (New York: Free
Press, 2006), 796.
44 Ravitch, The Troubled Crusade, 228-231; Barbara Barksdale Clowse, Brainpower for the Cold War :
The Sputnik Crisis and National Defense Education Act of 1958 (Westport, CT: Greenwood Press, 1981).
45 "Computers in Education: Federal Funds," American Education, November 1967, 24-25.
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computer held "exciting promise for America's classrooms," and called for the National
Science Foundation (NSF) to coordinate with the Office of Education in developing that
promise. The NSF responded by creating an Office of Computing Activities, which then
made a five-year commitment to Illinois to help fund the creation of PLATO IV.46
When it debuted in 1972, this latest iteration of PLATO continued the trend
toward increasing scope and accessibility. With a powerful new Control Data computer
system at its heart, PLATO IV supported hundreds of terminals outfitted with glowing
orange plasma screens across the Urbana campus, and in other colleges and high schools
across the United States.47 Increasing scale led to increasing scope, as users made their
own creative contributions to the PLATO library. Professors and teachers (and students
who managed to get author privileges) created not only new teaching software, but
dozens of programs for gaming, research, and social interaction.48 The PLATO team had
operated since at least the mid-1960s under a philosophy of teacher autonomy. They
assumed that teachers would appropriate publicly-available lessons and develop their
own, combine them as desired to create a custom curriculum, and use the data the system
collected on student performance to improve upon that curriculum.49 A few examples
illustrate the diversity and flexibility of the PLATO system: Illinois chemistry professor
46 Health and Education: Message from the President of the United States, 90th Cong., 1st sess., 1967, H.
Doc. 68, 9; Price, "Interview with Donald Bitzer," 25, 27-29. This announcement was inspired by the
report on computers in higher education in which John Kemeny participated (see Chapter 1), but the
initiative was much more limited than Kemeny had hoped. William Aspray, “The Supply of Information
Technology Workers, Higher Education, and Computing Research: A History of Policy and Practice in the
United States” in Richard Coopey, ed., Information Technology Policy: An International History (Oxford:
Oxford University Press, 2004), 66-67.
47 Lyman, "PLATO Highlights."
48 R. A. Avner and Paul Tenczar, "The Tutor Manual," January 1969, Folder 69ja01, Box 3, CERL.
49 Donald L. Bitzer, Elisabeth R. Lyman, and J. A. Easley, Jr., "The Uses of PLATO: A ComputerControlled Teaching System," October 1965, Folder 65oc01, Box 1, CERL; Donald L. Alderman, Lola
Rhea Appel, and Richard T. Murphy, "PLATO and TICCIT: An Evaluation of CAI in the Community
College," and "Response from CERL (PLATO),"Educational Technology, April 1978, 40-46. PLATO was
still hierarchical and not a fully open system, however--only students registered for a PLATO course could
get access, and only users with "author" privileges could add or alter programs.
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Stanley Smith developed a number of teaching programs, including an organic synthesis
lab that asked students to produce a particular molecule from a given starting material by
selecting reagents of their choice using the optional touch panel accessory. A program for
junior high geometry developed under federal grants in the late 1960s asked students to
draw a figure of a particular type (a quadrilateral with a single line of symmetry, for
example), by moving a cursor around a grid to select each vertex. Finally, the most
popular "lesson" on the Illinois system by 1974 was "notes," which allowed users to
update text files in order to carry out an ongoing conversation on any subject, from
problems with the system software to Star Trek.50
Bitzer had projected in 1968 that the PLATO IV system would be able to teach
over 4,000 students simultaneously and still have computer time left over for other
customers, including perhaps as many as 12,000 home terminals.51 By 1975, although it
exceeded any contemporary system in supporting almost 1,000 terminals and saw use in
some 150 University of Illinois courses, it was clear that PLATO IV could never meet
those goals. Nonetheless, Bitzer allowed himself a still more expansive vision: "I am
looking for a world wide network in excess of one million terminals," he said, "a system
that will be inexpensive enough for people to have in their own homes." No mere tool
for programmed instruction, it would offer "...maybe a two million volume library...
weather service, stock markets... in addition to current features such as answering
services, message options, talking options, games and of course educational
50 Stanley G. Smith and Bruce R. Sherwood, "Educational Uses of the PLATO Computer System," Science
192 (April 23, 1976), 345-46; D. Bitzer and D. Skaperdas, "The Design of an Economically Viable LargeScale Computer-based Education System," February 1969, 4-5, Folder 69fe01-69fe02, Box 4, CERL;
CERL, "Demonstration and Evaluation of the PLATO IV Computer-Based Education System, First Annual
Report," Feburary 1974, 9-12, Folder 74fe01, Box 6, CERL.
51 D. L. Bitzer, "Some Pedagogical and Engineering Design Aspects of Computer-based Education,"
August 1968, Folder 68au01-68au02, Box 3, CERL.
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opportunities." Not only would such a system help to educate the masses, it would
promote "general understanding and world wide communications."52
Though Bitzer did not use the term, he was describing a massive computer utility,
one that would be built upon an alliance between the government and business worlds.53
The former had provided the research dollars to fund the development of the basic
technology, and would still be needed to fund pilot plant projects and to ensure "rational
and effective management" so that the coming national network would be put to
maximum social advantage. As Bitzer testified to Congress in 1977, "we have to
establish very soon a program which will help encourage the valuable things and
discourage the valueless ones. I can see that as a role for the Federal Government.
Otherwise, it is going to take the route of commercialism and you are likely to turn on
your terminal and get a 3-minute commercial on what is available at the local store."54
While government would provide guidance and coordination, business had the capital
and the entrepreneurial savvy to get the system widely disseminated. In the case of
PLATO, the most important industry partner was Control Data Corporation and its CEO,
William Norris.
Its translation into the corporate world, however, brought PLATO into a very
different culture, with a much greater emphasis on costs and returns on investment.
There was always something disingenuous in the emphasis of Bitzer and his colleagues
on PLATO as an aid to the beleaguered teacher; to reduce rather than increase the cost of
52 Fred Kroner, "D.L. Bitzer: The Man Behind PLATO," Illinois Technograph, March 1975, 6-8, Folder
75mr01-75mr04, Box 8, CERL.
53 Donald Bitzer, "The Million Terminal System of 1985," in Computers and Communications:
Implications for Education, eds. Robert J. Seidel and Martin Rubin (New York: Academic Press, 1977), 64.
54 House Subcommittee on Domestic and International Scientific Planning, Analysis and Cooperation of
the Committee on Science and Technology, Computers and the Learning Society, 95th Cong., 1st sess., 1977,
183 and 195.
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education PLATO would have to replace the teacher. In fact, in computing PLATO's
cost-effectiveness, Bitzer always compared it directly to the cost of the traditional
classroom, rather than summing the two.55 Norris' need to turn PLATO into a profitmaking operation brought this direct confrontation with traditional education more
clearly to light. To beat the traditional classroom on cost, he sought the economies of
scale to be gained through a rapid, large-scale deployment, and he sought a political
partner with the power to authorize such a project and override any objections from
teachers or other defenders of the status quo.

Control Data PLATO, Social Needs, and IBM
William Norris was born on a farm near Red Cloud, Nebraska in 1911, and
retained a nostalgia for rural simplicity and a distaste for big-city pretensions throughout
his life. One CDC executive later said of him that “[h]e doesn't give a damn about
money. He wears old suits. He drives old cars. ...He's a farm boy. He doesn't want
anything to do with people from New York. He has a dislike for securities analysts,
MBA's.'"56 Despite his sympathy for rural life, however, Norris had no desire to suffer at
the mercy of the weather as his father had, so he sought a career in engineering, a domain
where he would be in control. But when he graduated from the University of Nebraska in
1932, in the depths of the Great Depression, not only were there no engineering jobs to be
found, but his father had suddenly passed away. So Norris returned home for two years
to run the family farm, until he finally found a position at Westinghouse.
When the U.S. entered World War II seven years later, Norris joined the Navy and
55 Bitzer, "Some Pedagogical and Engineering Design Aspects of Computer-based Education," 11-12.
56 Ralph Nader and William Taylor, The Big Boys: Power and Position in American Business (New York:
Pantheon Books, 1986), 459.
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found himself placed in a code-breaking division. After the war he and his colleagues
used their newly-earned expertise to start a company in Minneapolis, Engineering
Research Associates (ERA). They continued to provide the Navy with code-breaking
equipment, which by the early 1950s included electronic computers. After Remington
Rand bought ERA in 1952, however, Norris became disgruntled. He felt that the new
management was misusing ERA's products and expertise, and so he left with several of
his fellow engineers to form a new computer company, which they called Control Data
Corporation.57
PLATO first came to the attention of Control Data through one of its regional
salesmen, Harold Brooke. Brooke sold the Coordinated Science Laboratory its CDC
1604 computer in 1961, and he made regular visits to Urbana to check up on his
customer. He became familiar with PLATO, and the fact that it was consuming ever
more of the 1604's processing time, leading to mounting tension between the Bitzer's
group and the rest of the Coordinated Science Laboratory. Brooke realized that PLATO
needed its own machine, and suggested to Alpert and Bitzer that an arrangement might be
possible. They in turn contacted CDC's chief executive, William Norris.58 After
dispatching some fact-finding missions to Illinois, Norris agreed to provide another 1604
computer exclusively for PLATO at almost zero cost, in exchange for the option to
license and market the system in the future.59 Given its new machine and growing size,
57 James C. Worthy, William C. Norris: Portrait of a Maverick (Cambridge, MA: Ballinger Publishing,
1987), 15-32.
58 The exact sequence of events is difficult to reconstruct, especially since Brooke died unexpectedly a few
years later. "University of Illinois - PLATO," Daniel Alpert to WCN, November 6, 1964, Folder 5, Box 15,
Series 9, CDC.
59 T. G. Devine to John Baird, "PLATO," September 13, 1968, Folder "Market Area Plans - Education,"
Box 19, Series 9, CDC; Interview with Donald Bitzer, conducted by M. Price, August 17, 1982, 23-25, OH
283, CBI; P. J. Bonseigneur, "University of Illinois PLATO System," February 15, 1965, Folder 13, Box 14,
Series 9, CDC. Bonseigneur, a CDC sales team member who once worked on SAGE for the Air Force, was
a devoté of the computer utility vision and tried to sell Norris as early as 1964 on the idea of entering the

147

the university agreed to provide the PLATO team with its own organization, the
Computer-based Education Research Laboratory (CERL). It opened on January 1, 1967,
with about forty-five affiliated faculty, staff, and graduate students, and the financial
support of CDC, the state of Illinois, the NSF, and other federal grants.60
Norris soon sought a more intimate partnership with CERL, wanting to secure
exclusive rights to commercialize the PLATO system. These negotiations proved fraught
and protracted. Norris considered the licensing fees that the university wanted exorbitant,
and resented its licensing of the plasma display patent to a third party, Owens-Illinois.
The claims of the federal government on PLATO technology through its grants added
further complications. Yet Control Data continued to provide Bitzer's group with new
machines, and finally signed a series of licensing and research agreements with Illinois in
March 1976.61 Shortly thereafter, Norris announced CDC's plans to market PLATO to the
world.62 He touted its advantages of "infinite patience, the epitome of personalization,
nearly limitless versatility, and delivery of uniformly high quality," which promised to
"free us from the fetters of an educational process virtually unchanged from the days of
its great namesake..."63
How can one explain Norris' persistent enthusiasm for PLATO? Most studies of
Norris have looked to his socially-oriented business philosophy for the answer. Of all the
home information services market in partnership with AT&T.
60 "Sept. 1966-Feb. 1967," 127-8, Folder "PLATO Quarterly Progress Reports, Sept. 1964-1967," Box 22,
CERL; Lyman, "PLATO Highlights," 10-11.
61 R. J. Bennett to R. C. Gunderson, "PLATO," January 12, 1970 Folder "Market Area Plans - Education,"
Box 19, Series 9, CDC; "Background on CDC's Relationship with University of Illinois in PLATO and
CBE Development," March 6, 1975, Folder 2, Box 7, Series 11, CDC; Folder 3, "PLATO Agreements
1976-1977,"Box 10, Series 10, CDC. CDC considered trying to bypass Illinois and partner with OwensIllinois to commercialize CAI: Robert T. Wallace to Richard Gunderson, March 26, 1970,"Market Area
Plans - Education," Box 19, Series 9, CDC.
62 William D. Smith, "Control Data Computer to Be Used in Education," New York Times, April 15, 1976.
63 "PLATO Courses, Fall 1978 Catalog," Folder 78xx05, Box 13, CERL.
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aspects of his career, none has attracted more attention. In the summer heat of 1967,
Norris began to think seriously about the relationship between business and the problems
of society. Race riots roiled inner cities across America, including Minneapolis'
depressed, and predominantly black, north side. The conditions of the inner city already
concerned Norris as a matter of conscience, but the riots made him worry that profound
social chaos lurked around the corner. Business had to do something, he concluded, if
only as a simple matter of survival. Moreover, he saw that businesses could take
advantage of the increasing sums of money flowing from the 1960s revival of progressive
reform in order to help themselves while improving society. He decided to open a new
manufacturing plant on the north side, and recruit and train people from the local black
population to work there with the aid of a grant from the Department of Labor.64 Jobs, he
believed, were the essential backbone of any program of social improvement, providing
the poor with not only money, but also with new skills and a foundation of pride and
social stability on which to rebuild their communities.65
Norris followed the Northside plant with several other plants in poor communities
around the country, and with additional programs designed to aid downtrodden
individuals and communities while creating new products and opening new markets for
Control Data.66 Under the influence of James Worthy, a consultant for Control Data who
became a personal friend and company director, Norris developed these initiatives into a
full-fledged moral vision for business, and made "addressing society's unmet needs as
64 Worthy, William C. Norris, 107-114; David M. Hart, "From 'Ward of the State' to 'Revolutionary
Without a Movement': The Political Development of William C. Norris and Control Data Corporation,
1957-1986," Enterprise & Society 6, 2 (2005), 217-19.
65 Like most of his liberal contemporaries and predecessors, Norris believed that self-help and hard work
were essential components of any effort to redress economic and social inequities. Gareth Davies, From
Opportunity to Entitlement: The Transformation and Decline of Great Society Liberalism (Lawrence:
University of Kansas Press, 1996), 2-3.
66 Worthy, William C. Norris, 117-124, 139-168.
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profitable business opportunities" his company's motto.67 By partnering with government
and non-profit organizations, he argued, businesses could jump-start the decaying
communities of the inner city and rural poor. He considered traditional business
philanthropy based on donation a palliative at best--businesses needed to invest in solving
social problems at their roots, he argued, turning them into wealth sources rather than
wealth sinks.68
Norris' philosophy brought scorn and ridicule from many of his peers, who
believed that the business of business was business. One persistent critic at Fortune
magazine professed bafflement at the "Norris enigma": most people who built a business,
he averred, "derived from the experience a passionate belief in capitalism and rugged
individualism. We haven't had too many entrepreneurs who build $5-billion companies
and then proceed to sound like Naderites."69 His critics argued that public corporations
had a moral responsibility to maximize shareholder profits, and considered his focus on
the needs of inner-city children a reckless drain on the company's core business.70
Most scholars have portrayed Norris as a maverick struggling to improve society
in the face of such short-sighted critics. They have explained his social awareness via his
background and social connections. Norris grew up as part of a Nebraska farm family
that suffered through the Great Depression and Dust Bowl, and he therefore had a deep
sympathy with the problems of the poor. After he moved to Minnesota, he also
developed relationships with idealistic progressives like Walter Mondale and Hubert
67 Worthy, William C. Norris, 125. In 1965, before he met Norris, Worthy had already proposed making
social improvement an integral part of business strategy. James C. Worthy, "Business and the Good
Society," October 28, 1965, Folder 26, Box 8, Series 9, CDC.
68 Worthy, William C. Norris, 132-33.
69 Connie Van Hoven, "Interview with William C. Norris," (Interview 2), 1977, 1, OH 299, CBI; Daniel
Seligman, "The Norris Enigma," Fortune, January 23, 1984, 20.
70 Jagannath Dubashi, "The Do-Gooder," Financial World, June 27, 1989, 73.
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Humphrey who further spurred his interest in improving society.71 The urban unrest of
the mid-1960s and the availability of government funding for social projects catalyzed
this mix of reagents, stimulating Norris to start doing something concrete about America's
social problems. His interest in PLATO, according to this line of argument, was of a
piece with a broader interest in investing in social needs.72
This analysis, however, glosses over much of the ambiguity of Norris' philosophy,
as well as PLATO's particular role as the keystone in Norris' grand strategy to save
Control Data from IBM. Certainly Norris had connections with political progressives,
most notably in his friendship with Mondale, who became a Control Data board member
after the end of the Carter administration. He also retained a close emotional bond to and
nostalgia for the world of the small farmer throughout his life.73 Yet Norris differed from
most progressives of his day in his view of the state: he had no faith in its capacity to
redress social ills. For him, as for many other Americans, the inner city unrest of the
mid-1960s signaled the failure of a government-led approach to social problems.74
"[T]he damn government can't do anything," he told one interviewer in 1977, "they are
all screwed up, and nobody in the government wants to stick his neck out."75 In his
conception of business-government cooperation, the government should provide
financing and political legitimacy and then get out of the way, while business played the
71 Worthy, William C. Norris, 125-38; Hart, "From 'Ward of the State' to 'Revolutionary Without a
Movement'," 197-223; Patricia O’Toole, Money & Morals in America: A History (New York: Clarkson
Potter, 1998), 279-99; Nader and Taylor, The Big Boys, 502-3; Elizabeth Van Meer, "PLATO: From
Computer-Based Education to Corporate Social Responsibility," Iterations, Charles Babbage Institute,
http://www.cbi.umn.edu/iterations/vanmeer.html (accessed June 6, 2010).
72 Worthy, William C. Norris, 168; Van Meer, "PLATO: From Computer-Based Education to Corporate
Social Responsibility."
73 "Walter F. Mondale," April 1981, Folder 2, Box 2, Series 8, CDC; WCN, "Back to the Countryside Via
Technology," January 1978, Folder 5, Box 22, Series 9, CDC.
74 WCN, "Solving our Urgent Social Problems," August 30, 1989, 6, Folder "Writings, 1986-1993" Box 6,
WCN; Davies, From Opportunity to Entitlement, 75-104.
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active role of developing and implementing solutions. This vision of governmentsponsored business was hardly novel from the point of view of the defense contractor, a
role familiar to Norris at both ERA and CDC.76 Norris' social needs philosophy was
therefore more radical and provocative in rhetoric than in reality.
In the case of PLATO, Norris proposed to act as a private educational contractor.77
With large sums of federal money flowing into education, Control Data would divert part
of that flow to itself and use it to bootstrap PLATO into mass production volumes.
Everyone would benefit - CDC would increase its revenues and profits; government,
generally inept at managing and executing projects, would off-load those tasks to
business experts; and society at large would get more, cheaper, and better education
through technology. That education would in turn provide the poor with access to jobs,
which would lead to social improvement and stability.78
Moreover, another motivation for the PLATO strategy, which had nothing to do
with social needs, has gone unnoticed: fear of IBM, the dominant force in the computer
industry since the mid-1950s. Control Data had always avoided head-to-head
competition with IBM in the latter's strongholds. Rather than developing data processing
systems and software for business needs, Control Data focused on high-end, bare-bones
hardware for technically-skilled scientists and engineers. His desire to diversify away
76 Packet-switching pioneer Paul Baran similarly proposed an industry-government partnership to develop
two-way cable television, based on the model of "the high technology military weapons industries,
especially from 1940 to the mid-1960's..." Paul Baran, "Interactive Two-Way Communications via TV
Cable to the Home for Educational Purposes--Why Is Nothing Happening?", in Computers and
Communications, eds. Seidel and Rubin, 156.
77 Peter Thoreen, "On the Profitable Provision of Public Goods and Services," American Behavioral
Scientist 24, 4 (March/April 1981), 579-80; Diane Ravitch, The Death and Life of the Great American
School System (New York: Basic Books, 2010), 113-47.
78 Norris also had a supply-side plan for jobs creation, by stimulating small business and providing it with
better access to services and technology through ventures such as Technotec, Worldtech, and Business
Technology Centers--all using, or at least intended to eventually use, PLATO technology.
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from IBM also led Norris to enter the (off-line) data services business in 1961.79 During
the mid-1960s computer utility boom, CDC began to build a network of computers for
on-line data services as well, christened "Cybernet" in 1969.80 Educational services
seemed a promising addition to this portfolio, especially since CDC already had
experience in the education business, through its Control Data Institutes (CDIs), a chain
of vocational schools created in the mid-1960s to train computer operators and
technicians.81
In the late 1960s, IBM cut deeply into the sales of CDC's new 6600 computer by
announcing that it would soon release a more powerful machine, even though it had no
such product anywhere near completion. As Norris later put it "IBM kicked us in the
belly.. and we damn near went down for the count." Incensed, Norris filed an anti-trust
suit. He also began to consider how to "bolt this company to bedrock with a unique
business strategy that would withstand assaults from IBM or any other company."82
Norris decided he would transform Control Data from a hardware-centric company into a
service-centric one, to offer a "Total Information System."83 The fruits of CDC's
settlement with IBM in 1973 opened the way for him to do so. Fearful of worse
consequences if the case went to trial, IBM sold its data service operations to CDC, and
79 In order to mollify the Justice Department, IBM had agreed in 1956 to enter the services business only
indirectly, through its Service Bureau Corporation (SBC) subsidiary, making it less of a threat in that sector.
WCN, "Control Data's Strategy," March 18, 1976, 3-4, Box 2, Folder 20, Series 9, CDC.
80 A. T. Bassett, Jr. to WCN, "Data Services Narrative," July 8, 1980, Folder 20, Box 30, Series 9, CDC;
"CDC Using Computer Net to Offer Time-Share Plan," Electronic News, February 10, 1969.
81 Price, "Interview with Donald Bitzer," 23-24; Worthy, William C. Norris, 88-89.
82 "William Norris/Dick Youngblood Interview," July 29, 1981, 7, Folder 85, Box 2, Series 9, CDC; To
explain CDC's change in strategy, Norris also cited (in order) his personal experience as a child with
education that was both inefficient and irrelevant to the skills needed on the job, the unusual compassion
and creativity of his management team, and the Minneapolis riots and Northside plant, which convinced
him of the necessity and the ability of business to profit from filling unmet social needs. WCN, "Notes Origin of Strategy," February 28, 1978, Folder "Book Project - 'Addressing Major Needs of Society,' 19781983," Box 1, Series 9, CDC.
83 R. E. Morris and R. F. Potas, "Network Information Systems & Services, Technical Strategy,"
September 1, 1973, 24, Folder "Education Services Strategy, 1973, 1975," Box 6, Series 4, CDC.
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agreed to stay out of that market for six years. It also sweetened the deal with a cash
transfer of millions of dollars earmarked for research, much of which Norris funneled
into PLATO development.84 Around the same time he began to push his managers to
deploy PLATO into Control Data's vocational institutes and its internal training of
managers and customer engineers.85
The following year, Control Data executives Robert Morris and John Dammeyer
developed a strategic plan for an information services network with PLATO at its heart.
PLATO education, they argued, would "improve the productivity of the learning process,
and minimize the educational inequities which currently exist due to geographic and
economic differences." The bulk of the needed curricula and lesson software would
come from contracts with third-party authors and cooperative ventures with textbook
publishers and foreign nations.86 Management estimates showed a vast and growing
educational market there for the taking; a 1977 estimate, for example, found that U.S.
educational expenditures reached at least $100 billion a year, with 8% annual growth.
Even faster growth could be found overseas, where developing nations worked to
"improve their economic and cultural qualities."87
A fully developed PLATO-based network could also eventually offer
communication and information services to the business and consumer markets: services,
84 B. R. Eng, M. G. Rogers, and J. J. Karnowski, "Control Data Corporation Financial History, July 8,
1957 - December 31, 1979," 6, Folder 4, Box 11, Series 10, CDC.
85 R. G. Bartizal to J. F. Heule, "Meeting of July 9, 1973 with W. C. Norris," July 12, 1973, Folder 2, Box
13, Series 9, CDC; WCN to W. H. Heath, September 10, 1973, Folder 4, Box 30, Series 9, CDC.
86 J. W. Dammeyer and R. E. Morris, "CDC Education Systems & Services Development Strategy,"
August 1974, 1-5, Folder 4, Box 6, Series 11, CDC. According to Gerald Smith he instigated the
development of a coherent PLATO strategy, when a back-of-the-envelope calculation showed him that
$0.35 hour education would be possible by 1984, versus $3.50 for the traditional classroom, "the order of
magnitude advantage that characterizes major revolutions," such as the automobile and airplane. Gerald G.
Smith, "PLATO History," 5, Folder 6, Box 2, Series 23, CDC.
87 "Computer Based Education Strategic Plan," May 9, 1977, 6, Folder 20, Box 13, Series 9, CDC.
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for example, "to improve the productivity of knowledge workers" such as engineers,
doctors, and bankers.88 PLATO's graphical display offered a friendly, responsive
interface and the possibility of built-in tutorials for all kinds of applications. It was not
just a teaching device but a new medium, a set of terminals and system software that also
happened to support a well-developed set of educational applications, "a utility
network."89 Given the markets for educational and professional services, Morris and
Dammeyer's 1974 report planned for a population of one million PLATO terminals by
1982.90
In 1977, Norris created a new Education Company under John Lacey to focus
CDC's educational efforts. Top management pushed line managers to incorporate
PLATO services as much as possible into every aspect of the business, including the
integration of Cybernet, the IBM data services business, and PLATO into a single userfriendly information service network.91 As he brought new social needs programs into
being, Norris also sought ways to incorporate them into his PLATO strategy--for example
by including PLATO services as part of Control Data's urban renewal program, City
Ventures Corporation. As Business Week put it in 1979, "CDC sees its social projects as
hatcheries for new applications of the Plato system."92
Norris' strong commitment to PLATO and social needs did not go unquestioned,
even within Control Data. After the same 1979 Business Week article revealed dissent
within the ranks, Norris' right-hand man, Norbert Berg, surveyed the team. He found that
"some of our management people are confused, peed off, embarrassed, and cynical about
88 Dammeyer and Morris, "CDC Education Systems & Services Development Strategy," 1.
89 "Computer Based Education Strategic Plan," 55.
90 Dammeyer and Morris, "CDC Education Systems & Services Development Strategy," 2.
91 "Computer Based Education Strategic Plan," iii and 55.
92 "A Social Strategy Aimed at Profits," Business Week, June 25, 1979, 118.
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our expressed strategy to find profitable business opportunities in solving society's
problems," making snide comments about Norris' dream of "a PLATO in every home,"
among other things.93 Yet Norris remembered how he had kept his herd of cattle alive
through a harsh Dust Bowl winter by using tumbleweeds as hay, rather than sell it for a
pittance as all his neighbors had. How Wall Street analysts had ridiculed his entry into
data services, which now thrived. How even the brilliant Seymour Cray, designer of the
1604 and 6600 computers, had objected to Control Data's entry into peripherals
manufacturing, now one of the company's key profit centers.94 Norris reveled in his selfconception as a maverick, and delighted in flouting conventional wisdom. And so he
forged ahead, undaunted, convinced that he would outlast his critics once more.

A PLATO Revolution
Making a sharp change of direction to evade IBM, however, brought Norris faceto-face with a new foe, what he called "the educational establishment."95 By this he
meant the professors, teachers, and administrators who had an investment in the status
quo of the educational system. In a 1976 speech Norris lamented the failures of
American schools, not least of which was the prevailing inequality of educational
conditions: "The contrast today in quality of facilities and instruction between one school
district and another is appalling--" Norris said, "and, quite literally, unconstitutional."
93 Norbert R. Berg to WCN, June 27, 1979, Folder 10, Box 2, Series 9, CDC. For more on internal dissent,
see Nader and Taylor, The Big Boys, 466 and 472.
94 Katherine Davis Fishman, The Computer Establishment (New York: McGraw-Hill, 1982), 200;
"William Norris/Dick Youngblood Interview," 1-3.
95 WCN, "Some Aspects of CBE Strategy," August 22, 1975, Folder 3, Box 13, Series 9, CDC. Norris
echoed decades of would-be reformers of teaching who lambasted administrators, and especially teachers,
for their conservatism and failure to embrace whatever technology they were promoting as the future of
education. Cuban, 1-6. Skinner, for example, also expressed frustration with "the behavior of the
establishment." B.F. Skinner, The Technology of Teaching (New York: Appleton-Century-Crofts, 1968),
227-260.
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Such problems went unresolved, he argued, because the establishment was parochial,
every school and classroom a little barony, more interested in preserving its privileges
than in enlightening the world:
The steady, steep rise in the cost of education -- to the point of bankrupting one
school administration after another -- has received only fragmented efforts at
solution. Indeed, fragmentation is at the very root of the cost problem in
education, and can be blamed for the mounting quality complaints as well. ...each
teacher continually reinvents the wheel in his or her own classroom. ...Very little
has been accomplished in focusing subject matter, teaching experts, and
technology on common objectives. Teachers are not solely to blame, because
college presidents, boards of trustees, public school boards, and even
communities all maintain their educational prerogatives and their outdated laborintensive ways.96
Private enterprise, Norris argued, "can cut across these narrow, autocratic
domains." Business would provide the technology, management, marketing, and
leadership "to glue together enough governmental and institutional support to provide a
better alternative. ...computer-based education, in a learning center network."97 With the
cost of educational software amortized across the entire country (or even the world), a
curious child in the most remote one-room schoolhouse could escape the rote simplicity
of the three R's and access the curricular diversity of the largest universities- from Latin
to nuclear power engineering. Integration, standardization, and coordination at the
national level showed the way to greater individual freedom and range of opportunity, not
less.
To achieve this goal, Norris planned to outflank, surround, besiege, and reduce the
educational establishment. He believed he could do so by entrenching PLATO
96 WCN, "Via Technology to a New Era in Education," June 1977, 1, Folder 2, Box 22, Series 9, CDC.
Norris' efforts to impose a coherent system on a jumble of independent and inconsistent authorities
resembles that quintessential Enlightenment project, the metric reform. Ken Alder, "A Revolution to
Measure: The Political Economy of the Metric System in France," in The Values of Precision, ed. Norton
M. Wise (Princeton, NJ: Princeton University Press, 1994), 39-71.
97 WCN, "Via Technology to a New Era in Education," 1 and 7.
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everywhere where that establishment was not--in business and industry, in vocational
schools, in special education, and eventually even directly in homes, thereby proving
PLATO's value to the public while driving down prices through volume. Businesses,
parents, and young people, having experienced the power of PLATO, would demand its
adoption by schools. In the face of mounting educational costs and demands, the
establishment's eventual capitulation was inevitable. As Norris put it, "the present
education system is on the road to bankruptcy."98
Given its high operational costs, however, PLATO would have to displace teacher
labor on a large-scale to work economically for schools. Control Data officials often
repeated Bitzer's argument that PLATO would supplement and enhance the work of
teachers and increase their flexibility, not replace them. From the start, however, Control
Data's PLATO strategists' primary goal was to achieve sufficient scale to undercut the
costs of traditional education - to make it economically viable to replace the traditional
classroom with a PLATO-based one (figure 3.1). Furthermore, to make that possible
given the cost of developing lesson software, teachers everywhere needed to alter their
curricula to match the lessons that CDC provided. In this way the cost of a single set of
high quality software for, say, teaching fractions, could be amortized over many
thousands of teachers and several years.99 This directly contradicted the conception of the
teacher's role that the PLATO group at Illinois had promoted. That philosophy of teacher
choice and easy lesson-creation encouraged exactly the constant reinvention of the wheel
that Norris abhorred.
Norris himself made it clear that he rejected the idea of simply supplementing
98 WCN, "Some Aspects of CBE Strategy," 1.
99 Large-scale implementation would also push costs down because CDC could start to realize economies
of scale from the development of PLATO system software and the manufacture of terminals.
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existing teaching methods with computers. One interviewer wrote that "[t]he educational
system of the late 80's, according to Norris, will consist basically of national and
international networks of [computer-based education] learning centers. ...in some respects
not unlike the TV networks of today."100 He saw a limited role for teachers; with younger
children, he said, "[i]f the teacher didn't do anything more than just go around and put her
arm around each student and use plenty of praise, PLATO will do the rest," while older
students might not need any (human) teacher at all.101 Norris intended not to give
teachers a new tool, but to revolutionize education: "It is my absolute conviction," he told
the President of the University of Nebraska, "that the present system is not [meeting] and
will not meet the needs of society."102
In search of a clean slate on which to construct a new system, Norris took PLATO
abroad to the U.S.S.R. and the richer parts of the developing world, where he believed
that powerful central governments could drive the creation of information networks on a
national scale. Such projects would enable Control Data to drive down PLATO's cost
through scale economies, develop its know-how in software for education and other
services, and build low-cost manufacturing operations.

PLATO Abroad
Although both of Norris' companies (ERA and CDC) benefited from the massive
Cold War military apparatus, he showed little interest in the ideological underpinnings of
that conflict. In 1977 he told an interviewer, "I think that widespread unemployment and
its attendant racial strife and so forth are a far greater threat to our security than the
100 "Education First Draft," 13, Folder 6, Box 13, Series 9, CDC.
101 Van Hoven, "Interview with William C. Norris" (Interview 2), 4-5.
102 WCN, "Meeting with Ronald W. Roskens," March 17, 1978, Folder 1, Box 15, Series 9, CDC.
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Russians are." He went on to explain that problems of a global scale, such as the energy
crisis, would eventually force the world's two most scientifically and technically
advanced states to cooperate on solutions. In the meantime, he had little interest in
forgoing potential profits in order to satisfy hardline anti-communists in the U.S.103 In the
late 1960s CDC's top managers realized that the Soviet bloc was a large market "where
IBM had no monopoly position, and in fact, we could start even with IBM." They
formed a partnership with Romania for the manufacture of disk drives and other
peripherals, and sold their first computer to the Soviets in 1968.104
Norris took advantage of the spirit of détente that prevailed between the U.S. and
the communist world during the 1970s to seek a closer relationship with the Soviets.105 If
détente aimed, as Henry Kissinger put it, to "transform ideological conflict into
constructive participation in building a better world," Norris was happy to accelerate that
process, with Control Data taking its fair share of the benefits, of course.106 CDC
executives began negotiations for a trade and technology agreement with the Soviet State
Committee on Science and Technology (SCST) in the fall of 1971.107 While the U.S.
103 Van Hoven, "Interview with William C. Norris" (Interview 3), 5. Norris' efforts to trade with the
Russians brought him numerous angry letters, including one unusually violent screed from a California
business owner: "You dirty rotton [sic] unAmerican red jackass. I hope the town of Minneapolis takes you
down main street and hangs you up by your balls until you are dead." Melvin Salwasser to WCN, May 31,
1977, Folder 13, Box 30, Series 9, CDC.
104 Robert D. Schmidt, "Speech to the Board of Directors," July 11, 1975, 1, Folder "U.S.S.R. & CDC
Cooperative Programs, 1973-1977 (1 of 2)," Box 8, CDC Series 4; A. A. Eisele to R. M. Price, "Control
Data Business in USSR," December 8, 1987, Folder "Soviet Union - Control Data Corporation, 1987," Box
4, WCN; Nader and Taylor, The Big Boys, 462.
105 The literature on détente has focused mainly on state-to-state diplomacy, especially regarding nuclear
arms control, with relatively little attention to the commercial aspects of U.S.-Soviet relations. Raymond
L. Garthoff, Détente and Confrontation: American-Soviet Relations from Nixon to Reagan, rev. ed.
(Brookings Institution, 1994); Joan Hoff, Nixon Reconsidered (New York: Basic Books, 1994), 167-205;
Julian E. Zelizer, Arsenal of Democracy The Politics of National Security--From World War II to the War
on Terrorism. New York: Basic Books, 2010), 237-270.
106 Henry A. Kissinger, "The Permanent Challenge of Peace: U.S. Policy Toward the Soviet Union," in
Each a Mighty Voice: A Century of Speeches from The Commonwealth Club of California, ed. Steven Boyd
Saum (Berkeley: Heyday Books, 2004), 188.
107 J. G. Miles, "USSR Trip Report," September 29, 1971, Folder 20, Box 11, Series 9, CDC.
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government was finalizing its own agreement on scientific and technical exchange in the
spring of 1972, a Soviet delegation of professors, Vice Ministers and other officials
received a technology demonstration at Control Data headquarters outside Minneapolis.
Further conversations led by early 1974 to a proposal for fourteen cooperative projects,
from a Soviet disk-drive plant to the development of a Soviet Network Information
System.108 Most of them quietly died, but as Norris shifted the company's strategic
emphasis towards PLATO, so too did PLATO become an increasingly important aspect of
the negotiations with the Soviets.
Norris had a clear political rationale for cooperating with the Soviets on PLATO,
which rested on his understanding the Soviet Union as a centralized power where, unlike
the United States, one could get things done on a large scale. The two most promising
markets for PLATO-based education, he wrote in 1974, the educational and medical
sectors, were "cottage industries" in the U.S. with a "fragmented marketplace." Given a
unified market he believed he could achieve education costs of two dollars per
instruction-hour by 1978, one dollar by 1982, and fifty cents by 1985. But the insular
and change-resistant educational establishment in the U.S would not adopt PLATO of its
own volition, and no single authority existed with the capability to mandate widespread
use. The Soviet educational authorities, on the other hand, could do so, while providing
technical and scientific cooperation that would aid the development of the low-cost
curricula, software, and terminals needed to bring PLATO to the masses.109 As another

108 Charles F. Wolf, Jr., "U.S. Technology Exchange with the Soviet Union: A Summary Report," August
1974, Folder "U.S.S.R., 1974-1978 (1 of 2)", Box 8, Series 4, CDC; Schmidt, "Speech to the Board of
Directors."
109 WCN, "Comments for National Science Foundation," January 16, 1974, 7, Folder 2, Box 13, Series 9,
CDC; WCN, "Gus Weiss Visit," April 1, 1974, 22-23, Folder "Soviet Union and Education, 1973-1974,
1988-1990," Box 4, WCN.
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CDC manager put it, the Soviet project provided a greenhouse where CDC could perfect
a curriculum in select math and science fields, thus building "segments of a dynamic
school system differing in revolutionary ways from the present one." This indisputable
large-scale success could then secure the cooperation of various private and public
partners for its importation back into the U.S. on a widespread basis.110
CDC management initially planned for the Soviets to build local factories for lowcost PLATO terminals, but as the difficulty of securing an agreement with the Soviets
became clear, they gave up on the manufacturing aspect. They also had to downsize the
scale of their ambition in other ways. In 1974, Vice President for Education Gerald
(Gerry) Smith sketched a plan for a three-to-five-year experiment encompassing 100,000
Soviet students receiving instruction on some 9,000 terminals connected to one of
eighteen CDC computer systems.111 When it came time to draft a proposal, however, the
most the Soviets would consider was three systems of 500 terminals each--at the still
hefty price of $50 million, including software, support, and training.112
The Soviets, for their part, hoped to gain from "the intensification and
individualization of education and the strengthening of students' creative abilities," that
PLATO supposedly made possible, thereby increasing the quality of Soviet science, math,
and engineering education in response to "the demands of the developing scientific and
technical revolution."113 Antonii Bogomolov, a hydraulic engineer and member of the
110 G. P. Doherty, "USSR Position Paper," May 29, 1975 and "Document for Preparing the ComputerBased Education Project to be Implemented in the USSR," September 17, 1974, 1-2-22, Folder "U.S.S.R.
& CDC Cooperative Programs, 1973-1977 (1 of 2),” Box 8, Series 4, CDC.
111 G.G. Smith, "USSR," attached to R. D. Eisenhardt, Jr., "Technological Flowback from the USSR,"
May 31, 1974, Folder 17, Box 11, Series 9, CDC.
112 "A Proposal to Provide PLATO-Delivered Computer Based Education for the Union of Soviet Socialist
Republics," May 12, 1975, Folder 23, Box 11, Series 9, CDC.
113 Robert D. Schmidt and A. I. Bogomolov, "Protocol Between State Committee on Science and
Technology of the Council of the Ministers of the USSR and Control Data Corporation," May 18, 1975,
Folder "U.S.S.R. & CDC Cooperative Programs, 1973-1977 (1 of 2)," Box 8, Series 4, CDC.
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Board of the Ministry of Higher and Secondary Specialized Education (MHSSE), initially
led the negotiations. After he died unexpectedly in October 1975, computer engineer
Vladimir Chetverikov replaced him in that role.114 Norris believed that if he simply got
the cooperation of these top education officials, the rest would fall into place. But the
CDC officials working with the Soviet Union soon discovered that Soviet politics had its
own internal complexities.
The Ministry of Radio, for example, backed the Soviet-made ES (Единая
Система, or Unified System) series of computers. Reflecting pressure from these and
other supporters of the domestic computer industry, Bogomolov and Chetverikov
repeatedly raised the question of whether PLATO might be adapted to run on Sovietmade machines. Such a move would of course have undermined much of the purpose of
the project from CDC's perspective, which was to create economies of scale for PLATO
systems and to build software and hardware that it could import back to the American
market on its own computers.115 Control Data's management was discovering that rather
than a tightly centralized state, they faced semi-independent ministerial power centers
that "do not interchange, and would actually fight for common resources."116 Chetverikov
reflected this internal struggle for resources in his hot-and-cold attitudes towards PLATO.
In June 1976 he asked a CDC salesman how the company would respond if the Ministry
of Higher and Secondary Education asked for a 15,000 terminal network, ten times the
114 "Anatolii Ivanovich Bogomolov," Hydrotechnical Construction 10, 1 (January 1976), 103; D. F.
Thomas, "Soviet Delegation Personnel Backgrounds," July 19, 1976, Folder "U.S.S.R., 1974-1978 (1 of
2)," Box 8, Series 4, CDC.
115 In 1975 CDC management conceded its willingness migrate PLATO to ES computers by 1980, as long
as a version based on Control Data machines was implemented first. R. D. Schmidt to WCN, "Trip Report,
University of Illinois, PLATO - Mr. Don Bitzer, April 28, 1975," April 29, 1975, Folder "U.S.S.R. & CDC
Cooperative Programs, 1973-1977 (1 of 2)," Box 8, Series 4, CDC.
116 J. J. Hillsley and R. E. Morris to R. D. Schmidt, "Reflections on an evening with Academician Victor
Gloushkov," Folder "U.S.S.R. & CDC Cooperative Programs, 1973-1977 (1 of 2)," Box 8, Series 4, CDC.
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size of the deal then on the table; later that year he hinted that a deal might be imminent
within 24 hours. But in 1977 he still dithered on a scaled-down proposal of just a single
machine, which would only grow to 500 terminals over four years.117
In 1975, Robert Morris and another CDC manager met with Victor Glushkov,
head of the Institute for Cybernetics in Kiev, who hinted that he might help them navigate
the complexities of the Soviet system. Glushkov was promoting his own variation on the
computer utility vision, a "total Soviet network" that would constitute the cybernetic
nervous system of the Soviet economy.118 He evidently hoped to use Control Data as an
ally against the ministerial bureaucracies, which wanted to retain control of their own
independent information systems. Not modest about his own influence, Glushkov
claimed that he and Dmitri Zhimerin, head of the State Committee on Science and
Technology's computer program, would be "determinative" in the success of Control
Data's overall Soviet venture.119
It's unclear if Control Data management ever came to an understanding with
Glushkov; if so it was not a productive one for either party - neither Glushkov's total
network nor the Soviet PLATO system came to fruition. In retrospect, Robert Morris
blamed the failure of Soviet PLATO and the Soviet agreement in general on the locals'
inability to scrape together the necessary hard currency.120 Certainly that was a serious
problem; in another case Control Data went so far as to finance the Soviet manufacture of
117 Hakan Andersson to R. E. Morris, "PLATO Status USSR," June 23, 1976, Folder "U.S.S.R. & CDC
Cooperative Programs, 1973-1977 (2 of 2)," Box 8, Series 4, CDC; M. C. Frishberg to R. D. Schmidt, "Trip
Report - PLATO Demonstration - Moscow, November 22 - December 11, 1976," December 14, 1976,
Folder "Moscow Demo, 1976-1977," Box 6, Series 4, CDC; n.t., n.d., Folder "U.S.S.R. Proposals, 1977,"
Box 8, Series 4, CDC.
118 Slava Gerovitch, "InterNyet: Why the Soviet Union did not Build a Nationwide Computer Network,"
History and Technology 24, 4 (December 2008), 341-42.
119 Hillsley and Morris, "Reflections on an evening with Academician Victor Gloushkov."
120 Mollie Price, "Interview with Robert E. Morris," September 2, 1982, 25, OH 286, CBI.
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Christmas cards for the British market in order to generate the pounds sterling needed to
pay for a computer.121 But the fundamental problem was not that the Soviet system had
no cash, but that the Soviet leadership lacked the will to find the cash for PLATO.
PLATO was expensive (especially given the lower teacher salaries in the U.S.S.R. as
compared to the U.S.), not widely proven, and faced a politically entrenched domestic
computer technology. Furthermore, Control Data officials had aligned themselves with
the losing side of a battle between Glushkov's cybernetic reformers and the Ministry
bureaucrats.122 The PLATO negotiations stalled in 1977, and the 1979 Soviet invasion of
Afghanistan and Jimmy Carter's subsequent trade embargo killed any hoped of an
agreement for almost a decade. Détente was dead.123
In addition to the Soviets, Norris also marketed PLATO to the members of the
Organization of Petroleum Exporting Countries (OPEC)--with cash from oil exports,
centralized political power, and no well-developed and politically powerful educational
establishment, they seemed similarly ripe for large scale educational networks. CDC
opened negotiations with Venezuela and Nigeria, among others, but the most promising
development occurred in Iran.124 The Shah's government struck a deal in 1974 with John
Menendakis of Control Data Middle East, to build a set of vocational Control Data
Institutes in order to provide Iranians with computer skills, followed by a deal to
manufacture PLATO terminals locally. Control Data's long term plan for Iran foresaw a
PLATO-based "National Edunet" by 1982, which, when connected to a medical network
121 Robert D. Hershey, Jr., "Soviet Greeting Cards Upset British," New York Times, December 28, 1979.
122 Gerovitch, "InterNyet," 344-46.
123 Norris began to put out feelers to the Soviets again in 1986, after Gorbachev's accession to power
softened relations. A. A. Eisele to R. M. Price, "Control Data Business in USSR," December 8, 1987,
Folder "Soviet Union - Control Data Corporation, 1987," Box 4, WCN.
124 WCN to John Sawhill, November 5, 1974, 3; PLATO Bulletin 10, October 1976, Folder 54, Box 7,
Series 19, CDC; T. D. Conkright, "Ahmadu Bello {Nigeria} PLATO Proposal," March 14, 1978, Folder
"Nigeria, 1977-1978," Box 6, Series 4, CDC.
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and a professional information services network, would form a "National Uninet" by
1986.125
Yet Control Data's educational ventures in Iran, as in the Soviet Union, faced
serious cultural and political obstacles. Local educators showed little interest in adopting
CDC's techniques and technologies, and staff training, including the training of people
able to mediate between American and Iranian culture, became a major expense.126
Control Data Iran remained a money-losing operation until the doors to that country also
slammed shut in 1979, as the Empire of the Shah fell to the Islamic Republic of the
Ayatollah. CDC's employees evacuated the country in January at the urging of the
American ambassador, and the company (rather quixotically) sued the new government
for its unpaid bills. The Iranian-born Deputy Director of Control Data Iran later fled the
country on foot via Pakistan.127
Norris imagined that politically-centralized education systems abroad worked like
his own corporation, that the leader's decisions became law.128 Events soon proved,
however, that the power centers of the Soviet Union and the OPEC nations contained
their own fragmented authorities and competing agendas, which CDC employees
struggled to navigate as they tried to sell an enormously expensive system to reluctant
locals. Although Norris continued to try to sell PLATO abroad, including efforts in South
Africa and Egypt, 1979 marked a turning point. The collapse of his two most promising
125 "Computer Based Education Strategic Plan," 18; Smith, "PLATO History," 8; D. C. States to W. C.
Norris, May 17, 1976, Folder 4, Box 13, Series 9, CDC.
126 D. C. States to W. C. Norris; "Education Systems & Services Monthly Report, April 1977," April 8,
1977, Folder 7, Box 13, Series 9, CDC.
127 Robert M. Price, The Eye for Innovation: Recognizing Possibilities and Managing the Creative
Enterprise (New Haven: Yale University Press, 2007), 299-01.
128 Norris held an unusual level of control over his company for a public corporation, in part because its
Board of Directors was heavily populated with insiders who rarely questioned his overall vision. Nader
and Taylor, The Big Boys, 476-82; Worthy, William C. Norris, 170-175.
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ventures called into serious doubt Norris' plans for exploiting foreign political
centralization in order to build a large-scale, low-cost information services system.129

PLATO on the Home Front
While searching for opportunities abroad, Norris did not neglect the home front,
where he meant to outflank the educational establishment. He and his managers found
moderate success with leasing PLATO terminals and software to businesses, particularly
in industries where training on real equipment carried some combination of very high
cost and very high risk, such as the military, airlines, aircraft manufacturers, and
electrical power and telecommunications utilities.130
Control Data's efforts to sell PLATO directly to consumers proved less successful,
however. Control Data opened dozens of neighborhood Learning Centers for on-demand
remedial, adult, or small business education in 1976 and 1977, but they hemorrhaged
money.131 At Norris' insistence, the Control Data Institutes incorporated PLATO into
their vocational training programs, but that did not produce any notable expansion of
their pre-existing business. A Home PLATO program to offer terminals directly to
domestic subscribers never left the experimental stage.132 Nor did individual schools
129 According to Bitzer, CDC suffered another case of bad luck with selling to a dictator in 1981, as he
told James Worthy:"Anwar Sadat had just ordered, or told his cabinet, to order a PLATO system three days
before he was assassinated." "Worthy/Bitzer," n.d., 29, Folder 12, Box 1, Series 27, CDC.
130 For example, PLATO's international customers in the early 1980s included power utilities in Canada,
France, Germany, South Africa, and Sweden; telecommunications companies in France, Sweden, and
Britain; British Airways, Australian airline Ansett, and French aerospace manufacturer Aérospatiale; and
the U.S. Army forces in Germany. "PLATO Customers - International," Folder 15, Box 13, Series 9, CDC.
131 Control Data executive Gerald Smith wrote that it was apparent early on "that a Learning Center would
have to be exceedingly large in order to be commercially viable in the timeframe up to 1984 ...approaching
small school size," but that it was felt necessary that Control Data have a visible, storefront commitment to
PLATO. Smith, "PLATO History," 15.
132 PLATO Bulletin 21, January 1979, Folder 54, Box 7, Series 19, CDC; "Marketing Plan, Home PLATO
Project," Folder "PLATO-in-the-Home, 1978-1980," Box 28, Series 4, CDC. CDC even agreed to provide
a terminal to Green Acres star Eddie Albert, in return for the promise of testimonials. R. C. Chinn to T. W.
Miller, March 6, 1980, Folder 38, Box 10, Series 8, CDC.
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subscribe on a significant scale. The macroeconomic benefits claimed for PLATO, in
terms of reduced unemployment and underemployment, and therefore reduced welfare
costs and increased tax revenues, carried little weight at the microeconomic level where
decisions to lease or not lease a terminal were made.133 Stymied by the difficulty of
selling to schools, parents, and students on an individual basis, and dissatisfied with his
limited success in industrial education, Norris replicated his foreign strategy in the U.S.
He made concerted efforts to sell PLATO at the top of the political pyramid--the federal
and state governments--in order to achieve widespread deployment and economies of
scale.
Success at the state level would push PLATO directly into the heart of the
educational establishment, and the problem of rural schools provided an entry. States
facing rising educational costs were turning to the consolidation of small rural school
districts in order to cut operational and labor costs. Norris argued tat PLATO could save
almost as much money while dramatically enriching the curriculum of smaller schools,
"and at the same time retain local autonomy and pride." It would do so by replacing
teachers: one internal memo estimated that deploying PLATO in thirty-three small
districts would cost forty million dollars over ten years, versus 115 million to pay for
enough teachers to provide the equivalent curriculum.134 Any difference in cost between
consolidation and PLATO would be offset by the latter's "network advantages and
motivational capabilities." By selling this project directly to the state government, CDC
could bypass local fragmentation and secure the large-scale implementation needed to
133 G. L. Rodgers to R. C. Chinn, "Cost Benefit Analysis for PLATO," September 20, 1982, Folder 1, Box
12, Series 8, CDC. For a detailed account of an effort to introduce PLATO in several community colleges
and the costs that it imposed on teachers, see Ernest R. House, The Politics of Educational Innovation
(Berkeley, CA: McCutchan Publishing, 1974), 99-171.
134 W. J. Ridley to WCN, September 27, 1977, 4, Folder 20, Box 10, Series 8, CDC.
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drive down costs. 135
After considering a number of states with large rural populations, Norris' Rural
Schools Task Force decided by 1978 to focus close to home, where they could tap allies
in Minnesota's incumbent Democratic-Farmer-Labor party (DFL) - a coalition of
moderate liberals bound together in the 1940s under the leadership of then-mayor of
Minneapolis Hubert Humphrey.136 Since 1975, Control Data manager Dick Conner had
been developing a rapport with Education Commissioner Howard Casmey, who exhibited
a hostility to the educational establishment similar to Norris' own. Conner and Casmey
commiserated in deploring the state of public education - its cost, its poor quality and its
poor treatment of students - and both expected computers to resolve these problems by
bypassing stubborn teachers.137 Casmey believed that the public schools stood on the
brink of disaster, with hundreds of millions of new tax dollars needed in the coming years
just to sustain the existing system. He told Conner that he wanted PLATO "to be a major
part of the answer to that problem in Minnesota."138
The failure of a 1977 rural school consolidation bill gave CDC the opening it
needed.139 With Casmey's help, Control Data won the support of Governor Rudy Perpich
for exploring PLATO as a solution to the rural schools problem. They also courted the
135 WCN, "Rural Schools Task Force Charter," December 19, 1977, Folder "Rural/Secondary Schools
Task Force and Secondary Schools Marketing Committee, Meetings, 1977-1979," Box 11, Series 4, CDC;
William C. Norris, "Computer Technology, Education and the Bottom Line," Government Executive,
August 1978, 16-17. School consolidation efforts themselves originated in the progressive drive for
efficiency: David R. Reynolds, There Goes the Neighborhood: Rural School Consolidation at the Grass
Roots in Early Twentieth-Century Iowa (Iowa City: University of Iowa Press, 1999), xi.
136 G. Theodore Mitau, "The Democratic-Farmer-Labor Party Schism of 1948," in The North Star State: A
Minnesota History Reader, eds. Anne F. Aby and Paul Gruchow (St. Paul: Minnesota Historical Society
Press, 2002), 272-81.
137 R. D. Conner, "Notes from Conversation with Commissioner of Education, Howard Casmey,"
February 25, 1975, Folder 2, Box 13, Series 9, CDC.
138 R. D. Conner to N. R. Berg, "Meeting with Howard Casmey," April 21, 1975, Folder 12, Box 14,
Series 9, CDC.
139 W. J. Ridley to WCN, September 27, 1977, Folder 20, Box 10, Series 8, CDC.
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Minnesota legislature's Education Committees, and found an ally there in state senator
Hubert "Skip" Humphrey (the son of the U.S. Senator).140 Perpich agreed in the fall of
1978 to present a modest test program of $3 million to the 1979 legislature, as a first step
towards a $20 million full implementation. But as negotiations began on the specifics,
signs of trouble appeared among key constituencies. While stopping short of open
opposition, the representative of the Minnesota Federation of Teachers raised a litany of
concerns: Was PLATO "just a tool for replacing teachers?" Why did the proposal suggest
modifying existing curricula to fit the software rather than modifying the software to fit
the curricula? Would the costs of the system overwhelm school districts? Wouldn't
PLATO simply make consolidation easier, instead of preventing it? Didn't PLATO
threaten the autonomy of school administrative staff? Was it a step towards "gadget
education"? Would it create a generation gap between students and parents in the same
way that "new math" had? The representatives of the Minnesota school boards and
school administrators expressed similar concerns.141
CDC's close ties with the state administration and its top-down approach also
aroused the suspicions of teachers and administrators.142 The Perpich administration's
plan for educational computing was coordinated by John Dammeyer, a consultant who
also happened to be a former Control Data executive and a PLATO true believer.143 One
state official reported that Minnesota's superintendents found Dammeyer's initial report
140 R. C. Chinn, "Meetings with Minnesota Senate and House Education Committees," August 10, 1978
and W. J. Ridley to NRB, "Minnesota Governor Rudy Perpich Demo and Discussion," August 24, 1978,
Folder 3, Box 13, Series 8, CDC.
141 R.C. Chinn, "Meeting with Governor Perpich," October 6, 1978, Folder 3, Box 13, Series 8, CDC.
142 D.C. States, "Minutes of Meeting Held July 3rd, 1979," July 12, 1979, Folder "Secondary Schools
Strategy, 1978-1980," Box 4, Series 4, CDC.
143 Ridley to WCN, September 27, 1977; J. L. Cundiff to W. J. Ridley and R. C. Chinn, "Status of Rural
School Program," June 9, 1978, Folder 3, Box 13, Series 8, CDC; Dammeyer to WCN, October 20, 1978,
Folder 20, Box 10, Series 8, CDC.
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"full of glaring errors," saw his work as a presumptuous "invasion into their domain," and
suspected that "CDC was forcing PLATO down onto the schools and would eventually
cut teacher jobs." CDC and the Department of Education appeared to be colluding to
decide the future of Minnesota education and violate the state's tradition of school district
autonomy.144
Teachers and superintendents were already wary because of their negative
experience with another time-shared educational system, offered by the Minnesota
Educational Computer Consortium (MECC). The Minnesota legislature organized
MECC in 1973 in order to systematize spending on educational computing in the state,
with the eventual goal being "to have a giant computer in the Twin City area that serviced
the whole state, kindergarten through graduate school."145 Unfortunately, the initial
system purchased from Univac and brought on-line in 1976 proved inadequate and slow,
and suffered from frequent downtime. Control Data supplied a new system that came online in 1978, but the failures of the first MECC system generated serious skepticism
towards time-sharing among Minnesota educators. Worse still, CDC did nothing to bring
MECC in on its PLATO plans, engendering resentment in a potential ally.146
With little grassroots support, the final blow for PLATO came when Perpich lost
his 1978 re-election campaign to Al Quie, part of a "massacre" in which Republicans also
took both of Minnesota's U.S. Senate seats from the DFL. The outcome reflected in part
the public's verdict on the shady mutual back-scratching of Perpich and his predecessor,
144 L. F. Gingerella to W. N. Rose, "State Department of Education - Minnesota," June 19, 1979, 1, Folder
"Secondary Schools Strategy, 1978-1980," Box 4, Series 4, CDC.
145 Judy E. O'Neill, "Interview with Dale LaFrenz," April 13, 1995, 22, OH 315, CBI.
146 The Minnesota rural schools plan called for sharing the MECC CDC computer with PLATO initially,
until the program grew large enough for a dedicated PLATO machine. Chinn, "Meeting with Governor
Perpich," 1-2; States, "Minutes of Meeting Held July 3rd, 1979," 4; Gingerella to Rose, "State Department
of Education - Minnesota."
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Wendell Anderson. Anderson had resigned the governorship in 1976 so that Perpich, his
Lieutenant Governor, could appoint him to the Senate seat left vacant by Mondale's move
to the Vice Presidency. More fundamentally, however, the DFL suffered from divisions
over abortion and other values issues, and from the rampant inflation that fueled a
national populist anti-tax movement.147
Norris' hope had been to drive down costs through scale, through pervasive
networks of education and information services, and this in turn drove his search for a
single authority that could call such such a system into being. School systems in the
U.S., however, were never organized that way. In fact, by the late 1970s, the political
momentum was in exactly the opposite direction. Activist teachers' unions like the
American Federation of Teachers (AFT) grew tremendously in size and strength during
the 1970s. A backlash developed in local communities against state and federal
intervention in primary and secondary education. Administrative decentralization,
charter schools, and other measures to give individual schools more, not less, autonomy
gained popularity. Teachers and parents alike more often saw centralized systems and
remote experts as the problem, not the solution.148
A scaled-back proposal allocating $1 million to computer-aided instruction
passed the legislature in 1979, but Apple Computer was by then aggressively pitching its
Apple II computer to the state. The Apple II (especially after an educational discount)
entailed a modest one-time cost of a few thousand dollars, as opposed to the substantial
147 William E. Lass, Minnesota: A History, 2nd ed. (New York: W. W. Norton, 1998), 295-97; Robert O.
Self, "Prelude to the Tax Revolt," in The New Suburban History, eds. Kevin M. Kruse and Thomas J.
Sugrue (Chicago: University of Chicago Press, 2006), 144-60; Bruce J. Schulman, The Seventies: The
Great Shift in American Culture, Society, and Politics (New York: Free Press, 2001), 205-17.
148 Tyack, The One Best System, 272-289; Ravitch, The Troubled Crusade, 316-320; Bruce Bimber, The
Decentralization Mirage: Comparing Decisionmaking Arrangements in Four High Schools (Santa
Monica, CA: RAND, 1994), 1.
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on-going expense of a PLATO terminal. With the large-scale plan gone, so too were
CDC's promises of low fixed hourly rates; instead they could only offer monthly
subscriptions at, at best, $770 per terminal, excluding communication costs.149 Thus the
new administration allocated the $1 million budget for computers in education to MECC
for the purchase of Apple microcomputers, rather than PLATO. This provided further
momentum to the decentralization of educational politics. MECC director Dale LaFrenz
had supported microcomputers against PLATO as the better fit for the needs of teachers,
but as a consequence saw his role as state coordinator of educational computing begin to
disintegrate. As he put it, when the microcomputers came onto the scene, "the local
control fanatics took over and pretty much dismantled the original MECC concept."150
Meanwhile, Norris and Conner had also promoted PLATO at the federal level.
This presented a problem, however, in that Washington had no direct control over
American public schools. Norris therefore proposed what amounted to the creation of a
parallel school system, through a massive expansion of Control Data's Fair Break
program, which Conner had launched in 1976. Fair Break was a second-chance program
for high-school dropouts and others who needed to build up basic job and life skills.
PLATO-based teaching of basic literacy and mathematics formed the backbone of the
program, which also offered peer counseling, access to part-time jobs, and training in life
skills (such as money management).151 Conner and Norris both believed that the millions
149 R. L. Mang, "MECC NOS/PLATO Shared System," February 8, 1979, Folder 3, Box 13, Series 4,
CDC. In 1978-79 an Apple II without accessories or software listed for $1195. A well-equipped system
would have cost $4-5,000. "Apple II and ComputerLand," advertisement, Wall Street Journal, August 18,
1978; "Computique Grand Opening," advertisement, Los Angeles Times, April 7, 1979.
150 R. C. Chinn to J. W. Lacey, "Minnesota Senate Education Committee Action on Computer-Based
Education Bill," April 19, 1979 and "Mang, Finkenur, Beth Sullivan Meeting of 4/20," Folder
"Rural/Secondary Schools Task Force and Secondary Schools Marketing Committee, Meetings, 19771979," Box 11, Series 4, CDC; K. R. Ricketson, "MECC/CDC Meeting," July 8, 1980, Folder "Minnesota
Project, 1978-1980," Box 4, Series 4, CDC; O'Neill, "Interview with Dale LaFrenz," 29.
151 The PLATO basic math and reading skills curriculum that formed the core of Fair Break was similar to,
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of functionally illiterate, jobless and hopeless youth in America's cities reflected the
failures of the educational establishment, and presented a huge opportunity for PLATO to
prove itself. Interactive, individualized, and infinitely patient, it could reach those left
behind by traditional education, and convince them that they could, in fact, succeed.152
Conner got several grants for Fair Break programs from CETA, a stateadministered federal jobs program created by the 1973 Comprehensive Employment and
Training Act. But these were small, local projects, each using four to eight PLATO
terminals at a single inner-city site.153 Norris wanted to build out Fair Break on a national
scale, and therefore began to work his connections with Minnesota Senator Hubert
Humphrey and Vice President Walter Mondale to build support for computer-based
education in Washington.
Observers of Norris have noted that he alone among corporate leaders testified in
favor of the 1978 Humphrey-Hawkins Full Employment Act, but err in implying that this
was simply an act of public service reflecting Norris' unusual philosophy.154 Norris saw a
federal jobs program as a direct means of advancing his PLATO strategy, and as early as
1976 he was lobbying Humphrey for one, while suggesting that such a program could
best be managed through a national information network.155 Humphrey-Hawkins called
for the federal government to meet a schedule of employment level targets through
cooperation with private enterprise, and Norris believed that the Carter administration
but evidently independent from, work done by CERL as part of the PLATO Corrections Project, a GED
program for Illinois prisoners. Martin A. Siegel, "Computer-Based Education in Prison Schools," Journal
of Educational Technology Systems 7, 3 (1978-79), 239-56.
152 Mollie Price, "Interview with Richard D. Conner," May 10, 1982, 25-37, OH 274, CBI; Control Data
Corporation, "Another Chance for 16-24 Year Olds," 1-2, Folder 13, Box 13, Series 9, CDC.
153 Price, "Interview with Richard D. Conner," 39-43.
154 Worthy, William C. Norris, 141-42; Nader and Taylor, The Big Boys, 491.
155 WCN, "Meeting with Senator Hubert Humphrey," September 15, 1976, Folder 12, Box 30, Series 9,
CDC.
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would find technologies like PLATO the only viable means of creating jobs at the
necessary scale. A national Fair Break-based jobs program, he argued, would provide
Control Data with a huge infusion of cash while providing American society with a great
bargain. As he told a gathering of CDC employees, "[a] 600 million dollar incremental
investment will yield a million jobs, with an annual value to society of 30,000 dollars per
job," which amounted to thirty billion dollars in total social benefit.156
After the passage of the Humphrey-Hawkins bill, Norris used his friendship with
Mondale to get access to Bill Spring, a White House domestic policy aide.157 Conner, in
turn, proposed to Spring a nation-wide Fair Break program, that would crack the problem
of the urban underclass once and for all. He promised Spring that a large-scale
implementation could drive the cost of PLATO below one dollar per student-hour. After
the meeting Conner recounted with relish the judgment of Spring and his staff that
computer-based education provided "the only possible way to solve the literacy problem
effectively."158 Negotiations with White House officials continued into 1980, and
excitement built at CDC after Carter announced a plan early that year to provide two
billion dollars to help unemployed youth enter the job market, "a golden opportunity for a
national Fair Break program," according to Norris.159 Once again, however, political
upheaval cut short Norris' efforts. Carter's loss to Reagan in November severed Norris'
line into the White House and put an end to his hopes for a new jobs program that would
156 PLATO Password, September/October 1980, 14, Folder 59, Box 7, Series 19, CDC.
157 G. E. Bergsven and R. D. Conner to WCN and N. R. Berg, "Material for Vice President Mondale
Meeting," September 26, 1979, Folder 20, Box 30, Series 9, CDC.
158 R. D. Conner, "Meeting with Bill Spring, White House Staff," September 13, 1979, Folder 20, Box 30,
Series 9, CDC. In fact a 1980 estimate found that even a $330 million investment amortized over ten years
with one million "cases" (students) at any given time implied a cost of $1.85 student-hour. "National Fair
Break Pricing Assumptions," July 7, 1980, Folder 37, Box 2, Series 9, CDC.
159 WCN, "National Fair Break Program," January 24, 1980 and G. E. Bergsven to G. G. Smith, "Trip
Report - Washington, D.C. and Baltimore," September 19, 1980, Folder 37, Box 2, Series 9, CDC.
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fund a massive expansion of PLATO. In 1981, Congress extended funding for existing
youth programs, but let Carter's Youth Act die.
The Reagan Revolution, and the reduction in federal social aid that it portended,
struck a serious blow to the Norris strategy of government-business cooperation in
general, as the well of money for new programs of social uplift ran dry. Norris remained
convinced that his vision of a vast educational utility was necessary to the salvation of
American society; as he told one local journalist, "things like PLATO have got to be done
if the god damn society is going to exist." Reagan, he continued, has
cut off the water and there's a hell of a gap, but now how is it going to be bridged,
my good reporter? It sure as hell ain't going to be bridged by every corporation
increasing their corporate giving. That's the prevailing view. But it can't be done
that way. ...So the president and Control Data need each other."160
Unfortunately for Norris, this President disagreed.
As abroad, then, so at home: by the start of the 1980s, Norris' best efforts to
generate large-scale investments in PLATO had failed. His enthusiasm for the
technology was outwardly undimmed, yet these repeated setbacks led him ultimately to
try an entirely different model of educational computing, one based on the
microcomputer.

Micro PLATO and the Decline of the Utility
Whatever its political failures, PLATO was a tremendous engineering
achievement. For the vast majority of 1960s time-sharing system users, the predominant
mode of interaction was a typewriter operating at ten characters per second. A delay of
two to four seconds between submitting a basic command and receiving a response from
160 "William Norris/Dick Youngblood Interview," 21. See also WCN, "Solving our Urgent Social
Problems," August 30, 1989, 5-6, Folder "Writings, 1986-1993," Box 6, WCN.
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the computer was considered adequate.161 PLATO presented full screens of graphical
information, and yet its designers tuned every aspect of the system from the software to
the communications switches to ensure a response time to each user keystroke of about
one-tenth to one-quarter of a second, even while serving hundreds of users.162 With its
high-resolution graphics, large central memory, and high speed, a PLATO terminal could
match or beat a late 1970s microcomputer in every respect, except for local control and
cost.
Bitzer and Control Data, however, consistently underestimated the present and
future costs of PLATO. Education for cents on the dollar was always just around the
corner. But the systems never supported as many terminals as expected, software and
lessons always cost more than expected, and the percentage of up-time and used terminal
hours never achieved the expected levels. In 1968, for example, Bitzer estimated that
PLATO IV would be able to match his estimate of the cost of elementary education-twenty-seven cents per student-hour. To reach that number Norris underestimated
hardware costs; ignored communication, maintenance, and operational costs; and
assumed that PLATO IV would support 4,000 terminals and 10 million student-hours a
year. Yet the Illinois system averaged just over 1 million contact-hours a year in its first
twelve years of operation.163 Virtually every component of PLATO's cost disappointed
the hopes of optimists, from that of developing lessons to that of making terminals.164
161 Robert B. Miller, "Response Time in Man-Computer Conversational Transactions," Proceedings of the
Fall Joint Computer Conference, San Francisco, California, December 9-11, 1968, 267-77.
162 Donald L. Bitzer, "Status and Future Development of the PLATO System," 235, Folder 79mr0179jn03, Box 13, CERL.
163 Bitzer, "Some Pedagogical and Engineering Design Aspects of Computer-based Education"; Elisabeth
R. Lyman, "Professional Report: CBI Research and Development Centers," 1984, 5, Folder 84xx03, Box
17, CERL.
164 R. A. Avner, "Courseware Transport--When and How?", Folder 77fe01-77fe06, Box 11, CERL; Peter
S. Rosenbaum, "On the Reduction of Courseware Development Costs," March 15, 1979, Folder 6, Box 13,
Series 9, CDC; R. E. Morris, "Learning Center Terminal Sub-System, Development Plan," January 10,
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Moreover, the commercialization of the system added additional costs, since Control
Data needed to make a profit and offset its extensive research and development
expenditures. Estimates of the actual cost per user-hour for Control Data PLATO varied
wildly based on the person and the method of the estimator, but generally came much
closer to ten dollars than twenty-seven cents.165
Given the cost obstacles to piecemeal adaptation of central PLATO by schools,
and the repeated failure of efforts to sell it on a large-scale, Norris' faith was shaken and
the way opened for CDC to consider alternative models for educational computing. The
microcomputer was relatively inexpensive, amenable to localized school politics, and
appeared to provide a "second chance" for CAI after many observers had given up on
it.166 When it began to consider microcomputers in the fall of 1978, however, Control
Data management thought of them as low-cost terminals, "as delivery subsystems for
Control Data's network services."167 Only after the setbacks of 1979-1980 did they
consider microcomputers as a method for the off-line delivery of software. Thus when
Control Data released its first microcomputer product in 1981, Micro PLATO, it focused
on diskette-based lessons, with the option to dial into a central system for software
downloads, testing, and lesson authoring. By late 1985, on-line access was merely an
afterthought to Control Data's catalog of microcomputer software, mostly written for

1974, Folder 2, Box 13, Series 9, CDC; G. F. Hottman, "PLATO Product Description/Cost/Prices, Effective
March 1, 1978," May 9, 1978, Folder "Cost & Pricing, 1976-1978," Box 22, Series 4, CDC; T. W. Miller to
W. C. Norris, "PLATO Terminal Costs," August 14, 1980, Folder 13, Box 14, Series 9, CDC.
165 G. H. Lohn to W. C. Norris, "CBE and Traditional Delivery Cost Comparisons," February 22, 1977,
Folder 12, Box 13, Series 9, CDC; Allen Avner, "Cost and Planning Estimates for PLATO CBE
Operations," Feburary 10, 1982, Folder 82fe03, Box 16, CERL.
166 Robert Sugarman, "A Second-Chance for Computer-Aided Instruction," IEEE Spectrum, August 1978,
29-37.
167 D. M. Lunderburg "Education Policy Committee Meeting Minutes, January 5, 1979," January 8, 1979,
1, Folder "Education Policy Committee Meetings, 1979 (1 of 2)," Box 5, Series 4, CDC.
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IBM PCs and Apple IIs.168
Control Data did not fully abandon central PLATO. By 1983, it had 36 large
systems installed worldwide with PLATO software, most of them in North America.169
That number does not include the CDC systems which offered access to PLATO through
its Learning Centers and vocational Institutes or on a per-terminal subscription basis, nor
the University of Illinois' own system.170 In addition to a niche in industrial education,
PLATO achieved its greatest success at universities (which owned 24 of the 36 systems),
despite Norris' diatribes against the educational establishment. A simple network
connected these systems, allowing users at the University of Delaware, for example, to
exchange files and notes with their colleagues at Illinois, or with high-school teachers
connected to one of the CDC systems outside Minneapolis.
Nowhere did PLATO find more success than at its alma mater, Illinois. There
PLATO became an integral part of many courses across a wide range of disciplines, and
moreover an important part of the leisure and social life of many faculty and students, via
"lessons" such as "empire” (a multi-player war game), "moria" (a J. R. R. Tolkieninspired dungeon-crawling game), and "talkomatic" (a chat program). Between 1972 and
1984, users logged a cumulative 14 million hours on the Illinois PLATO system. By the
latter part of that period it supported almost 1400 terminals, concentrated in Urbana but
also sprinkled in other high schools, colleges, and even prisons across the country; it
168 J. F. Mansir, "Micro PLATO Product Definition," April 13, 1981, Folder 20, Box 33, Series 8, CDC;
PLATO Features vol. 2, no. 2, Folder 56, Box 17, Series 19, CDC; Control Data, "The Quality you Want in
Educational Software is Here," October 1982, Folder 1, Box 8, Series 17, CDC; Control Data, "The
Catalog," November 1985, Folder 19, Box 6, Series 17, CDC.
169 N. E. Stropeni, "PLATO Systems Review," October 1984, Folder 15, Box 14, Series 9, CDC.
170 In 1981, CDC had a total of about 1500 external subscriptions to its PLATO systems in Minneapolis;
Sunnyvale, California; and Rockville, Maryland. It's unclear if that 1500 figure also includes subscriptions
to systems abroad (in Toronto, Toulouse, South Africa, and elsewhere). "Education Strategy Subcommittee
Minutes," September 17, 1981, 52, Folder 6, Box 14, Series 9, CDC; PLATO Features 2, no. 4, Folder 56,
Box 7, Series 19, CDC.
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reached about 15,000 students a year and supported 2300 active lesson authors.171
Bitzer's lab, wanting to double down on those achievements, was not happy to
see Control Data cashing in its chips, especially since the NSF had ended its $9 million
investment in PLATO in the mid-1970s, declaring that it was now time for CAI to "sink
or swim in the marketplace."172 As early as the spring of 1979, conversations between
CDC and CERL acquired an undertone of tension over the role of stand-alone
microcomputers in computer-based education. In a 1980 speech, Bitzer attempted to
rally the troops at Control Data, declaring that "in spite of all the confusion caused by the
entry of the home computers, I feel more confident than ever that we have been on the
right course for 21 years." The move to off-line computers was simply a fad, he argued,
and when it ended, "the University of Illinois and Control Data will be the only people in
the world that know how to handle central systems..."173 He believed that eventually
everyone would realize that the capacity of central PLATO to allow communications,
manage curricula and data on student achievement, and evolve constantly through instant
software updates, was crucial for a successful computer-based education system.
The academic advocates of an educational computer utility, then, remained
confident in their vision, but Control Data found the struggle to realize that vision too
costly, especially as it entered a period of financial difficulty in the early 1980s due to
Japanese competition.174 When the company showed no interest in supporting the nextgeneration centralized PLATO system, the CERL team reluctantly went their own way,
171 Lyman, "Professional Report," 5.
172 Jack Magarrell, "Computerized Education: Time to Sink or Swim," The Chronicle of Higher
Education, April 26, 1976, Folder 9, Box 13, Series 9, CDC.
173 R. A. Moe, "CERL Meeting April 2-3, 1979," April 4, 1979, Folder "University of Illinois, 1978-1979
(1 of 2)," Box 3, Series 4, CDC; "Mr. Bitzer," September 4, 1980, 1-2 and 24, Folder 4 Box 14, CDC
Series 9; "Worthy/Bitzer," 20-23.
174 Worthy, William C. Norris, 106.
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dubbing the new project NovaNET (the PLATO trademark having been transferred to
CDC). As late as 1988, Bitzer still held out hope that his prodigal son would return:
"One of the things that would please and excite me the most," he said, "would be to have
CDC call and join us on the next system. Maybe say something like, Don, have you still
room for us to come down?"175
On the contrary, however, soon sold off all of its PLATO assets. Norris had
believed that PLATO would eventually become the largest and most profitable part of his
company,and by 1983 the education business did begin to eke out positive earnings.176
PLATO never found the widespread success that he hoped for, however, and it continued
to provoke heavy criticism from financial analysts who considered it a profligate
boondoggle. Norris continued to defend his strategic choices, but as he entered his 70s
he slowly surrendered control of his company, appointing Robert Price as President in
1980 and then retiring in order to make Price CEO in 1986. When Norbert Berg, the last
strong advocate of the "social needs" strategy, retired in 1988, PLATO soon followed him
out the door.177
In the highly contested market for microcomputer educational software, PLATO
was no longer a new mass medium, but just another brand name on a box. Control Data
was simply not equipped to compete in a market of retail consumer products, largely
turned out by tiny, single-office operations. The microcomputer, or personal computer,
175 Donald L. Bitzer, "The PLATO Project at the University of Illinois," Engineering Education,
December 1986, 176, Folder 86de01, Box 18, CERL; James C. Worthy to Robert M. Price, May 26, 1984,
Folder 5, Box 15, Series 9, CDC; Sheldon Hochheiser, "Interview with Donald Bitzer," February 19, 1988,
28, OH 141, CBI.
176 "William Norris/Dick Youngblood Interview," 18; W. H. Bruing to WCN, "Budgeted 1984 Education
and Training Revenues," February 9, 1984, Folder 12, Box 13, Series 9, CDC.
177 WCN letter to Shareholders, January 10, 1986, Folder 4, Box 8, WCN; June Altman,
“Innovative Leader Berg Retiring from Control Data,” MIS Week, June 20, 1988; Joe Blade, “CDC will sell
PLATO education system,” Star Tribune [Minneapolis], July 19, 1989. Parts of at least three extant
companies are descended in some way from PLATO: PLATO Learning, VCampus, and Pearson.
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appeared suddenly from off-stage to disrupt the Norris-Bitzer program to build an
educational computer utility, and ultimately drive CDC out of the education business. It
is time now to turn the spotlight onto this new actor, and discover where it came from,
and what it meant for the project of bringing interactive computing to the masses.
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Figure 3.1: The projected cost of PLATO vs. traditional education, in dollars per studenthour. The goal was to replace teacher labor with PLATO capital. ("Education/Medical
Network Development," Folder "Education/Medical Network Development, 1975," Box
27, Series 4, CDC).
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Chapter 4
Unplugged: The Personal Computer Revolution
And eventually Homebrew's goal just expanded and expanded. It wasn't long before
we were talking about a world—a possible world—where computers could be owned
by anybody, used by anybody, no matter who you were or how much money you
made. ...Everyone in the Homebrew Computer Club envisioned computers as a
benefit to humanity—a tool that would lead to social justice.
--Steve Wozniak, 20061
Personal computing began in the mid-1970s as a hobby for a small cohort of a few
tens of thousands of technical enthusiasts. In retrospect, no other story looms larger in
the history of computing. Who is not familiar with the names Steve Jobs and Bill Gates?
That is only so, however, because they and others like them changed our conception of
what computing is for and how it should be organized. The extent to which their
"microcomputer" market was at first a sideshow can scarcely be overstated. Intel
engineers invented the first microprocessors in the early 1970s as components for
calculators and video terminals, not general-purpose computers. Both the semiconductor
industry and public discourse about microprocessors focused primarily on such
"embedded" applications, from automobiles to industrial machines, for years to come.2
Nor did the microprocessor even imply or necessitate the invention of the personal
computer as we know it.3 Donald Bitzer and other computer utility advocates saw it as a
1 Steve Wozniak with Gina Smith, iWoz: Computer Geek to Cult Icon (New York: W.W. Norton, 2006),
150-51.
2 Reasonably so, since, to this day, far more microprocessors have gone into such devices than into standalone computers. The BBC, "Now the Chips are Down," 1978; Tom Forester, ed., The Microelectronics
Revolution: The Complete Guide to the New Technology and Its Impact on Society (Cambridge, MA: MIT
Press, 1981); Jim Turley, The Essential Guide to Semiconductors (Upper Saddle River, NJ: Pearson
Education, 2003), 122-23.
3 Pace Zbigniew Stachniak: "The development of early commercial and hobby microcomputer flows,
logically and naturally, from these early systems endeavors at Intel..." Zbigniew Stachniak, "Intel SIM8-01:
A Proto-PC," IEEE Annals of the History of Computing 29, 1 (January-March 2007), 34. The
microprocessor is one of many examples in the history of technology of an invention put to ends not
imagined by its inventors, such as the Edison phonograph. George Basalla, The Evolution of Technology

184

means of creating "smart" terminals, which would off-load some computational work
from central utility systems, especially in graphics processing.4 Even Gary Killdall,
creator of the Control Program/Monitor (CP/M) disk operating system, originally thought
of the microprocessor market in terms of "blenders and carburetors." CP/M dominated
the personal computer operating system market from 1977 until 1981, when Microsoft
DOS supplanted it, but Kildall had created it to help him write embedded applications.5
In the mid-1970s, the microcomputer either did not exist or had little significance in the
technological futures imagined by most managers in the computer and semiconductor
industries.6
Even as the core of a general-purpose computer, however, the microprocessor did
not imply a stand-alone, personal machine dedicated to a single individual. Two MIT
computer science professors, in one of the first articles in the computer trade press to
seriously consider microprocessor-based computers, showed either ignorance of or
disdain for the emerging hobby market and its low-cost, individualized machines.
Instead, they suggested that businesses replace million-dollar time-sharing systems with
$33,000 "personal computers," which would be shared like a secretarial pool.7 Others
imagined the microprocessor as a way of making time-sharing systems smaller and
(Cambridge: Cambridge University Press, 1988), 139-41.
4 John G. Kemeny to Rodney A. Akers, Jr, January 9, 1973, Folder 17, Box 16, JGK; Donald Bitzer, "The
Million Terminal System of 1985," in Computers and Communications: Implications for Education, eds.
Robert J. Seidel and Martin Rubin (New York: Academic Press, 1977), 61; Sam Fedida and Rex Malik,
Viewdata Revolution (New York: John Wiley & Sons, 1979), 103-6. The manufacturers of time-shared
minicomputers were thinking along the same lines. Glen Rifkin and George Harrar, The Ultimate
Entrepreneur: The Story of Ken Olsen and Digital Equipment Corporation (Rocklin, CA: Prima Publishing
and Communications, 1990), 197.
5 CP/M became Control Program for Microcomputers when commercialized. Paul Freiberger and Michael
Swaine, Fire in the Valley: The Making of the Personal Computer (Berkeley: Osborne / McGraw-Hill,
1984), 136-9.
6 Leslie G. Haddon, "The Roots and Early History of the British Home Computer Market: Origins of the
Masculine Micro," PhD diss., University of London, 1988, 98-104.
7 Berthold K. P. Horn and Patrick H. Winston, "Personal Computers," Datamation, May 1975, 111-115.
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cheaper. That was the thinking of François Gernelle, who assembled the prototype for his
Micral microcomputer in the Paris suburb of Chatenay-Malabry during the early months
of 1973.8 Like his American counterparts, Gernelle wanted to democratize computing,
but he did not create a hobby computer; instead he moved right away to add time-sharing
software and hard drives for mass storage to his machines, expensive capabilities that
would not be found in mass-market American computers until well into the 1980s.
Looking back from 1990, Gernelle grumbled, "in 1981, IBM released the PC and
imposed its standard, reducing the micro-computer to a personal machine - I would say 'a
selfish machine.'" Gernelle rued that development, because he saw the microcomputer as
a way "to help social groups organize information, and to share it.” “It ought to be," he
wrote, "it was at the start, multi-user."9
A particular time and place, a particular cultural formation, produced the personal
computer as we know it. It emerged out of a community of American dreamers and
entrepreneurs. Like the computer utility advocates, they found the experience of
interaction with a computer entrancing and empowering, and they wanted to make it
available to as many people as possible. Yet they saw themselves not as system builders,
prognosticators, and planners, but as frontiersmen and pioneers, rugged individuals.10
8 This was just a few miles from the CNET lab at Issy-les-Moulineaux (see Chapter 5). François Gernelle,
"La Naissance du Premier Micro-Ordinateur: Le Micral N,” in Deuxième Colloque sur l'Histoire de
l'Informatique en France, vol. 1, eds. Philippe Chatelin and Pierre E. Mounier-Kuhn (Paris: Conservatoire
National des Arts et Métiers, 1990), 97.
9 "En 1981, IBM sortait le PC et imposait sa norme, réduisant le micro-ordinateur à une machine
personnelle - je dirais à 'une machine égoïste'... mais pour aider les groupes sociaux à organiser
l'information, donc à la partager. II devait être, il était au départ, multiutilisateurs," Gernelle, "La Naissance
du Premier Micro-Ordinateur," 100.
10 This was reflected in the remarkable popularity of Star Trek, a story of frontiersmen (and one woman) in
space, among the early personal computer community. In BYTE magazine's early years, hardly an issue
went by without some reference to the show. A large percentage of early personal computer games were
based on Star Trek. The language of frontiers and pioneers was recapitulated in the Internet boom of the
late 1990s. Helen McLure, "The Wild Wild Web: The Mythic American West and the Electronic Frontier,"
The Western Historical Quarterly 31, 4 (Winter 2000), 457-476.
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They inhabited not the halls of hallowed institutions like MIT and Dartmouth, but
suburban garages and office parks. They came of a libertarian generation suspicious of
established institutions, experts, and large-scale systems.
Efforts to excavate the pre-history of personal computing have focused on
continuities with interactive computing work done by the Xerox Palo Alto Research
Center (PARC) and Doug Engelbart's team at the Stanford Research Institute. But the
strands connecting those centers to the early microcomputer industry are tenuous at
best.11 It is more accurate to see personal computing as a new, distinct phase in the effort
to make interactive computing widely accessible. Upon the ruins left behind by the failed
dreams for an American computer utility, electronics hobbyists built an entirely different
vision for the democratization of computing. In the process, they mythologized the past
in a way that erased their precursors, portraying themselves as trailblazers in a howling
wilderness.

The Libertarian Drift
While Licklider, Fano, Kemeny, Bitzer, and Norris were all born in the Great
Depression or earlier, most of the founders of the personal computer hobby and industry
were born after World War II. They were part of a new generation that tended to harbor
an ingrained distrust of "the system." Since the 1960s, those elements of American
society most concerned with individual liberty had cast a wary eye on large, bureaucratic
systems. Barry Goldwater denounced the increasing power of remote institutions over
the lives of American citizens from one side of the political spectrum, while student

11 See Introduction.
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protesters did the same from the other. United in their opposition to the liberal center,
they accused the Johnson administration and its allies of technocratic rule, bureaucratic
sclerosis, and corporate favoritism.12 The events of the late 1960s and early 1970s
dramatically strengthened these opponents of the establishment.13
This convergence of forces from across the political spectrum in the 1970s in
order to oppose bureaucratic systems manifested most clearly in a dramatic shift in
American regulatory policy. An alliance of anti-corporate liberals and pro-business
conservatives sought to reverse a century of growth in the scale and scope of federal
regulation. The liberals believed that the supposed targets of that regulation (such as the
Bell System) inevitably captured the bodies intended to control them (such as the Federal
Communications Commission), and that the introduction of competition would weaken
the power of corporations vis-à-vis consumers. Their conservative allies, on the other
hand, believed that regulation suppressed entrepreneurship and hindered economic and
technological progress.14 As Eduardo Canedo recently described, by the 1970s figures as
far apart from one another as libertarian economist George Stigler and consumer crusader
Ralph Nader could agree that "deregulation would sever the corrupting ties between
industry and government, restore the disciplinary and coordinating functions of markets,
and empower ordinary consumers to reassert their place at the center of the American
12 The notion of a "liberal center" is a commonplace of scholarly literature on the post-World War II era,
deriving in large part from Arthur M. Schlesinger, The Vital Center (Boston: Houghton Mifflin, 1949),
which identified that center with the liberalism of Theodore and Franklin Roosevelt. Richard Flacks one of
the major figures in the Students for a Democratic Society, saw the corporate, liberal center rather than the
conservative right as the main threat to the activist left: "They want to stabilize, not repress." James
Miller,“Democracy is in the Streets”: From Port Huron to the Siege of Chicago (New York: Simon and
Schuster, 1987), 171.
13 Bruce J. Schulman, The Seventies: The Great Shift in American Culture, Society, and Politics (New
York: Free Press, 2001).
14 Robert Britt Horwitz, The Irony of Regulatory Reform: The Deregulation of American
Telecommunications (New York: Oxford University Press, 1989).
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economy."15 This convergence on a common critique of the New Deal regulatory system
provided the intellectual underpinnings for the deregulation movement of the 1970s and
80s, which swept across industries as diverse as air travel, trucking, and banking. In
telecommunications it culminated in the dramatic break-up of the massive Bell System in
1984.
Growing doubts about the liberal center weren't limited to the intellectual classes.
In the decades after the New Deal, Americans' trust in their social and political
institutions had grown steadily, but that trend suffered a sharp reversal from the mid1960s onward. The inner city riots of the late 1960s and the failure of Johnson's War on
Poverty contributed to a backlash against policies of social improvement and integration.
The disillusioning experience of the Vietnam quagmire and the draft lottery afflicted
millions of Americans with doubts about the efficacy and wisdom of their government.
Such doubts were only confirmed by the Watergate scandal that broke in 1973 and by the
impotence of liberal economic policy in the face of the "stagflation" of the 1970s.
Meanwhile American corporations steadily grew, concentrating ever-more power within
their walls and often seeming to conspire together with government officials against the
ordinary citizen.16
Americans became increasingly distrustful of these established social, political,
and economic powers. Political scientists found that the percentage of Americans with an
unfavorable attitude towards government grew from 28% in 1958 to 67% in 1980;

15 Eduardo Federico Canedo, "The Rise of the Deregulation Movement in Modern America, 1957-1980,"
PhD diss., Columbia University, 2008, 97.
16 Allen J. Matusow, The Unraveling of America: A History of Liberalism in the 1960s (Athens: University
of Georgia Press, 2009 [1984]); Robert M. Collins, Transforming America: Politics and Culture during the
Reagan Era (New York: Columbia University Press, 2007), 11-14; Daniel T. Rodgers, Age of Fracture
(Cambridge, MA: Harvard University Press, 2011), 47-50.
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distrust of business lagged, but reached 60% by 1975. Those who rated a major
corporation like IBM favorably fell from 65% in 1959 to 50% 1977. This long-term
downward trend held across party and ideological divides.17 By the 1970s, grassroots
social movements on the political Left and the Right, from radical feminists to pro-life
activists, were railing against the establishment and the system.18
The previous generation of liberal progressives had welcomed with optimism a
gradual shift toward a world of large-scale, publicly-regulated organizations,
organizations that would break down social and economic barriers; a world of stable but
lively cybernetic systems.19 More and more Americans, however, wanted instead to
eliminate the intrusions of big systems into their lives, and this agenda cut across
traditional political boundaries. As political commentator E.J. Dionne puts it, “[m]any
young voters who had been drawn to the New Left and the counterculture because they
attacked authority were drawn to conservatism because it attacked the state.” Seeing the
stultifying and sometimes disastrous consequences of efforts by institutions to mold
society into cohesive forms, they preferred a more self-regulating system of
unconstrained individuals.20
Many in this new generation developed what scholars have described as a postmodern culture, which "manifested in hedonistic, self-centered (and maybe even de17 Seymour Martin Lipset and William Schneider, The Confidence Gap: Business, Labor, and Government
in the Public Mind (New York: The Free Press, 1983), 14, 33, 38 and 332.
18 Maurice Isserman and Michael Kazin, "The Failure and Success of the New Radicalism," in The Rise
and Fall of the New Deal Order, eds. Steve Fraser and Gary Gerstle (Princeton, NJ: Princeton University
Press, 1989), 236-7.
19 Howard Brick, Age of Contradiction: American Thought and Culture in the 1960s (New York: Twayne
Publishers, 1998), xiv, 126-130 and 186.
20 E. J. Dionne, Jr., Why Americans Hate Politics (New York: Simon & Schuster, 1992), 54. Dan Rodgers
traces this thinning of the social through a variety of intellectual currents in late-twentieth century America.
Rodgers, Age of Fracture, 3. Economist Robert Nelson outlines the tectonic shift from progressive to
libertarian economics in Robert H. Nelson, Economics as Religion: From Samuelson to Chicago and
Beyond (University Park, PA: Pennsylvania State University Press, 2001).
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centered) behaviours, scepticism about definitive 'truth' claims, ridicule and hostility
towards 'experts', delight in the new, pleasure in experiences, and a penchant for irony,
pastiche and superficiality."21 They stood at the forefront of what Charles Reich, writing
in 1970, called Consciousness III. Consciousness I, in Reich's scheme, embodied the
small business/small farmer individualism of the early twentieth century. The middle of
the century, by contrast, saw the rise of Consciousness II: the organizational society and
corporate state, which focused on social stability and social progress. Reich saw the
student protests of the 1960s as symptomatic of the young generation's firm rejection of
that world, which their parents had constructed and supported.22 "The foundation of
Consciousness III," Reich wrote, " is liberation. ...In contrast to Consciousness II, which
accepts society, the public interest, and institutions as the primary reality, III declares that
the individual self is the only true reality." This, Reich, declared, was "...not an 'ego trip'
but a radical subjectivity designed to find genuine values in a world whose official values
are false and distorted."23
This emphasis on liberation and self-actualization pervaded the young personal
computer industry. It was reflected in the lifestyle of the 1980s Santa Clara (or Silicon)
Valley, home to a heavy concentration of semiconductor and personal computer
businesses. Social scientists Everett Rodgers and Judith Larsen noted the "striking"
contrast between the businessman of the previous generation and the "High-Tech
Entrepreneur of the Eighties." The latter was comfortable with alternatives to the nuclear
21 Frank Webster, Theories of the Information Society (London: Routledge, 1995), 190. See also Sam
Binkley, Getting Loose: Lifestyle Consumption in the 1970s (Durham: Duke University Press, 2007).
22 Himself a product of Consciousness II, Reich embraced the new consciousness with the zeal of the
converted. He was born in 1928. As recently as 1964, he had celebrated "[t]he highly organized,
scientifically planned society of the future," though he already harbored doubts about how individuals
would fare in that society unless they received new protections. Charles A. Reich, "The New Property,"
Yale Law Journal 73 (1964), 786.
23 Charles A. Reich, The Greening of America (New York: Random House, 1970), 16-17, 225-226.
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family, jumped from organization to organization as suited his or her (usually his) career,
and openly flaunted his non-conformity. In 1984, Santa Clara county had more divorces
than marriages, exceeding the divorce rate of California as a whole, which was already
20% above the national average.24
During the Reagan administration, the value system of the rising generation
contributed to both a political shift towards more conservative economic and social
policies and a cultural shift away from the middle-class values inherited from the
nineteenth century. To some observers these simultaneous "rightward" and "leftward"
shifts appeared to be contrary trajectories, creating a gap which could be bridged only by
the triangulations of a Bill Clinton.25 From a different point of view, however, they map
onto a single crisp vector, pointing in the direction of libertarianism--the belief in
individual freedom as the prime moral value in both economic and private life.26
In the memoir of his own youth in the Santa Clara valley of the 1960s and 70s,
David Beers identified his father Hal, a Lockheed engineer, as part of the "blue sky tribe"
that then dominated the region. Organization men who thrived on government aerospace
contracts, they were content to operate within a bureaucratic system and believed that
solutions to human problems could be engineered on a large scale. Hal had a colleague at

24 Everett M. Rodgers and Judith K. Larsen, Silicon Valley Fever: Growth of High-Technology Culture
(New York: Basic Books, 1984), 166-67. The number of personal computer pioneers who got divorced is
striking, including Apple's Steve Wozniak, Adam Osborne of Osborne Computer Corporation, Chuck
Peddle of Commodore, and Dave Ahl of Creative Computing. Entrepreneur Portia Isaacson went through 5
husbands by age 38. Steve Jobs did not divorce, but had a child out of wedlock. Robert Levering, Michael
Katz, and Milton Moskowitz, The Computer Entrepreneurs: Who's Making It Big and How in America's
Upstart Industry (New York: New American Library, 1984). All of this would have seemed highly
unorthodox to the likes of Licklider and Fano, who married for life.
25 Collins, Transforming America, 242-50.
26 For the history of libertarianism as an explicit political movement, see John L. Kelley, Bringing the
Market Back In: The Political Revitalization of Market Liberalism (London: Macmillan, 1997) and Brian
Doherty, Radicals for Capitalism: A Freewheeling History of the Modern American Libertarian Movement
(New York: PublicAffairs, 2007).
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Lockheed, however, whose son Steve Wozniak would build the first Apple Computer. To
Beers, Wozniak represented a new, bottom-up model of technological change, “vying”
with his parents' generation “to capture America's imagination with its particular idea of
the future.”27

The Libertarian Invention
Steve Wozniak's tribe included thousands of like-minded computer hobbyists. A
survey conducted by the magazine BYTE in late 1976 provides a collective portrait of this
community: 99% male, 72% college-educated, with a robust median income of $20,000 a
year ($77,000 in 2010 dollars). This was a male technical culture, which had much in
common with the older electronics hobby community of ham radio; in fact many of the
early computer hobbyists migrated over from the ham community. Most also were
professional or amateur computer experts before getting involved in the hobby. The 69%
who knew the FORTRAN programming language, for example, would not likely have
learned it within the hobby itself, which remained almost entirely BASIC-centered for
years to come.28 Not all of these men expressed libertarian views. The technology lover's
desire to get his hands dirty in the details of machine, and to achieve technical mastery
over it, probably provided the prime motivation for most purchases of early, kit-based
microcomputers. If, as sociologist Leslie Haddon put it, "any practical applications were
secondary” to that passion, so too were politics.29
27 David Beers, Blue Sky Dream: A Memoir of America’s Fall From Grace (New York; Doubleday, 1996),
143.
28 Carl Helmers, "Surveying the Field," BYTE: The Small Systems Journal, May 1977, 6-9+; Kristen
Haring, Ham Radio's Technical Culture (Cambridge, MA: MIT Press, 2007), 157-59.
29 Leslie Haddon, "The Home Computer: The Making of a Consumer Electric," Science as Culture 2, 1
(1988), 16. Wozniak certainly was no revolutionary, and left his comfortable engineering job at HewlettPackard only after repeated cajoling from his partners at Apple. Nonetheless, his memoir makes evident
both his suspicion of authority (engendered by Vietnam and his personal experience with his local draft
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Nonetheless, to a striking extent the leading figures in the hobby and the early
industry shared a common set of hopes and fears. They felt that every system, every
institution, every source of authority -- governments, private corporations, public utilities,
schools -- had failed the ordinary citizen. Though they prescribed divergent cures, from
communitarian revival to the renewal of the entrepreneurial spirit, they agreed in their
diagnosis of society's ills. The remote, austere might of IBM symbolized of all that was
wrong with the existing system, and the new technology of personal computing offered
the hope of salvation through the destruction of that system from the bottom up. As Ted
Nelson reflected a decade after writing Computer Lib/Machine Dreams, a manifesto for
personalized computing, he was "indignant about the stereotype of computers--big,
bureaucratic, 'scientific,' and widely believed to be the rightful province of IBM. ...I
wrote for the simple ideal of freedom: the short-term freedom of people to do their own
thing with computers... and a much deeper sense of freedom that has to do with long-term
political issues.”30
The coalescence of this worldview can be traced through two key nexuses of the
early history of personal computing. The first formed on perhaps the most heavily trod
ground in the history of computing: at the intersection of the San Francisco Bay area's
Home Brew (or Homebrew) Computer Club and the MITS Altair, a minicomputer kit
developed in New Mexico. The second nexus, however, formed in a less-expected corner
of the country, the quaint New England town of Peterborough, New Hampshire.

board), and his belief that all great innovations come from individuals working alone. Beers, Blue Sky
Dream, 144-45; Steve Wozniak with Gina Smith, iWoz: Computer Geek to Cult Icon (New York: W.W.
Norton, 2006), 71, 79-80, 233 and 290.
30 Ted Nelson, "Why I wrote the First Personal Computer Book," in Digital Deli: The Comprehensive,
User-Lovable Menu of Computer Lore, Culture, Lifestyles and Fancy, ed. Steve Ditlea (New York:
Workman Publishing, 1984), 69.
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Scholars and journalists have thoroughly documented the roots of the Home Brew
Computer Club in the Bay area counterculture, a point that needs no belaboring.31 To
understand the extent of the social, institutional, and philosophical differences between
this world and that of the computer utility, however, it is worth recounting the tale of one
of its key members. Lee Felsenstein, who acted as the Homebrew Club's unofficial
master of ceremonies from its founding in 1975, first became interested in bringing
computer power to the masses some four years earlier.32 Felsenstein had been "Chief
Engineer" of the Philadelphia Central High School Computer Club, and wired up a
couple of simple electronic counters. He was also, however, a young political radical: the
son of a Communist organizer in Philadelphia, he participated in civil rights pickets and
demonstrations as a teenager, and drifted away from computing as he came to associate
computers with “the system.”33 He went to Berkeley to study engineering, dropped out in
1967, joined the electronics firm Ampex, and then left in 1969 to edit underground,
counterculture publications such as the Berkeley Barb. He re-entered the computing
world when he returned to Ampex in 1970, and was assigned to help develop a timeshared educational computer system, an educational utility (though a far less powerful
one than PLATO). The next year, after he had absorbed the technical details of the timesharing world, Felsenstein learned of a group of San Francisco radicals that had gotten
hold of a Scientific Data Systems 940 computer and had formed an organization called
Resource One "to deliver computing power to people and organizations who lacked
31 See, for example, Freiberger and Swaine, Fire in the Valley; John Markoff, What the Dormouse Said:
How the Sixties Counterculture Shaped the Personal Computer Industry (New York: Viking, 2005).
32 Fred Moore, "What Would You Like to See the Club Do?," Home Brew Computer Club Newsletter, no.
5, July 5, 1975, Digibarn Computer Museum, http://www.digibarn.com/collections/newsletters/homebrew/
V1_05/index.html (accessed August 24, 2010).
33 Michael Swaine and Paul Freiberger, “Lee Felsenstein: Populist Engineer,” InfoWorld, November 7,
1983, 104-7.
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access - to non-profits, to radical groups, to social-action groups of every kind."
Felsenstein signed up, once again, as chief engineer.34
Like the computer utility advocates, then, Felsenstein found himself involved in a
project to use time-sharing to expand the accessibility of computing. His political
sensibilities, however, primed him for a very different understanding of what he was
doing. He had no interest in recreating PLATO on the West Coast. He and his colleagues
imagined Community Memory, as the project came to be known, as a grassroots
information utility; it would not be pre-planned, federally-funded, or nationallycoordinated; it would not serve "top-down" ends, such as delivering educational content
created at some remote university. Its contents and values would emerge from the
bottom-up, from the needs and desires of the community. Beginning with a couple of
teletypes in local shops and an empty electronic bulletin board, it would grow with its
community of users. Felsenstein intended Community Memory not to be a primary
information conduit and an institution in its own right, but only a pointer into
interpersonal communication channels (whether via face-to-face conversation, mail, or
telephone). No editor or commercial entity would be allowed to control it.35
The true revelation for Felsenstein came in 1973, after reading the recently
released book Tools for Conviviality, by European philosopher Ivan Illich. Illich argued
34 Kip Crosby, "Convivial Cybernetic Devices: From Vacuum Tube Flip-Flops to the Singing Altair An
Interview with Lee Felsenstein (Part 1)," The Analytical Engine, November 1995, http://opencollector.org/
history/homebrew/engv3n1.html (accessed August 11, 2010); Freiberger and Swaine, Fire in the Valley, 99100.
35 Ken Colstad and Efrem Lipkin, "Community Memory: A Public Information Network," in IEEE
Computer Society, CompCon 75: Computer Technology to Reach the People (Long Beach, CA: IEEE
Computer Society, 1975), 199-201; Michael Rossman, "Implications of Community Memory, " ACM
SIGCAS 6, 4 (Winter 1975), 7-10; Lee Felsenstein, "Community Memory- A 'Soft' Computer System," in
The First West Coast Computer Faire: Conference Proceedings, ed. Jim C. Warren, Jr. (Palo Alto, CA:
Computer Faire, 1977), 142-43. The same ideology would inform Wikipedia in its original form, only to be
abandoned over time as creator Jimmy Wales and his associates found it necessary to add various editorial
controls.
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that the proliferation of large-scale systems and institutions across society had robbed
individuals of control over their own lives. "At present the relationship between people
and their tools is suicidally distorted," he wrote. "The survival of Pakistanis depends on
Canadian grain, and the survival of New Yorkers on world-wide exploitation of natural
resources." The nation-state had become the instrument by which "multinational
corporations and professions can... establish their empire."36 In alliance with the state,
professionals from undertakers to schoolteachers had acquired monopoly control over
certain activities, denying people the right to exercise their "native capacity for healing,
consoling, moving, learning, building their houses, and burying their dead," and making
them dependent on systems beyond their control.37 The centers of power responded to
the inevitable failures of those systems with "further technological and bureaucratic
escalation," whether abroad in Vietnam or at home in the War on Poverty.38 As an
antidote Illich argued for the proliferation of convivial tools, which individuals could
understand, control, and create at the local level.
Just at this time, Community Memory was struggling with the problem of
maintaining its Teletype terminals. Felsenstein now understood the problem: the clunky
devices were not convivial. Don Lancaster's TV Typewriter, advertised in the issue of
September 1973 Radio Electronics, on the other hand, was. Lancaster had created a
simple electronic tool that ordinary people could build in their garage, allowing them to
type text onto their television screen. If Felsenstein simply added a modem to Lancaster's

36 Ivan Illich, Tools for Conviviality (New York: Harper & Row, 1973), 13 and 108.
37 Illich, Tools for Conviviality, 53-4.
38 Illich, Tools for Conviviality, 8. It seems probable that Community Memory itself was inspired by an
earlier Illich book that described a computer system to allow people sharing similar interests to find one
another (as part of a peer-to-peer system of "learning webs"). Ivan Illich, Deschooling Society (New York:
Harper & Row, 1971), 93.
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device (to allow it to talk to a remote computer), he realized, the result would be a
convivial terminal. He dubbed this concept the Tom Swift Terminal; "the goal," he
recalled, "was that the builder, the user, would control the rate at which the device grew
upwards into an intelligent terminal and then into a computer per se. You'd just keep
plugging! And that would be the realization of the convivial ideal."39 Felsenstein
explicitly contrasted his approach to computer systems with other contemporary efforts to
build information utilities. The latter had failed because of their hard, industrial
approach. By contrast, the "soft" Community Memory vision entailed no centralized
control, no hierarchy of information, and no authorized organization with a monopoly
over the modification and maintenance of the system and its terminals.40
Felsenstein was just one member of a small community trying to find a grassroots
approach to accessible time-shared computing. Bob Marsh, a Berkeley drop-out who
gave up his job teaching in the inner city because he hated the regimented control of the
school system, collaborated with Felsenstein on Community Memory. Fred Moore, an
activist who spent seventeen months in jail for resisting the draft, had instigated the
Resource One/Community Memory project in the first place using money donated by
Stewart Brand's Whole Earth Catalog. Bob Albrecht, a former employee of Control Data
Corporation, had quit in frustration and moved to San Francisco where he started a nonprofit called Dymax to teach ordinary people about computing using a time-shared
computer. In 1972 he began publishing People's Computer Company (PCC), a newsletter
dedicated to educating people about how to use computers to their own benefit, rather
than submitting to control by computer. In 1975, the MITS Altair computer kit hit this
39 Crosby, "Convivial Cybernetic Devices"; Lee Felsenstein, "The Tom Swift Terminal, a 'Convivial'
Cybernetic Device," in IEEE Computer Society, CompCon 75, 203-20.
40 Felsenstein, "Community Memory- A 'Soft' Computer System," 142-43.
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community like a bomb. Upon learning of it, Moore sent out a flyer calling for a meeting
of like-minded computer enthusiasts in a Palo Alto garage, thus planting the seed of the
Homebrew Computer Club.41 As a consequence, those who had been groping towards a
libertarian community utility largely abandoned that idea for a new vision of independent
personal computing.
Ed Roberts, the President and founder of Albuquerque-based Micro
Instrumentation and Telemetry Systems (MITS), did not build the Altair with any overt
political aims in mind. Although he had a typical small businessman's resentment of
government regulation and a life-long ambition to build his own fully-functional
computer, he was primarily motivated by the hole in his bank account. MITS had relied
for several years on the brisk sales of electronic calculator kits for its revenue, but the
arrival of cheap, mass-produced models undercut that market. Roberts needed a new
product quickly, something suited to his company's high-technology but low-volume
capabilities, and Roberts saw the opportunity to finally build his own computer. With a
supply of wholesale 8080 microprocessors from Intel, he was able to offer a very
inexpensive hobby kit (only $395, about $1600 in 2010 dollars) for a computer with very
limited capabilities--only a few hundred bytes of memory and no input and output
facilities other than switches and lights.42
By itself, then, the Altair was simply a feeble minicomputer. It could do nothing
of any practical value, and to make it do anything at all required the laborious entry of
41 Steven Levy, Hackers: Heroes of the Computer Revolution (New York: Delta, 1994 [1984]), 168-74,
185-6 and 199-200; John Markoff, What the Dormouse Said, 186-99; Kip Crosby, "Convivial Cybernetic
Devices."
42 Forest M. Mims III, "The Altair Story," Creative Computing, November 1984, 17-27; David Bunnell,
"Ed Roberts Talks About Starting an Industry," Personal Computing, November/December 1977, 58-59;
David Bunnell, "Ed Roberts Discusses The Industry: Where It's At!", Personal Computing, January 1978,
5.
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dozens to hundreds of eight-digit binary numbers using the switches on its front panel.
Worse yet, it had no long-term storage system, so all of this tedious labor was lost every
time one shut off the power. There was no obvious reason that it should have become the
foundation of an industry, any more than the thousands of electronics hobby kits that
preceded and succeeded it.43
Yet, because of the context it entered, it became the exemplar and prototype of a
new kind of device, known as the microcomputer, and later as the personal computer. It
provided a new avenue for the realization of a libertarian vision of democratic computing,
one that neatly aligned the structure of the technology with the desired structure of power
and obviated the need for a central computer and the managerial overhead that it entailed.
As one hobbyist put it, microcomputers were understandable and maintainable "without
managers, supervisors, inter-office memoranda, PERT [Program Evaluation and Review
Technique] charts, or a horde of narrow specialists. ...Microcomputing, with its thousands
of basement inventors and garage-shop entrepreneurs, has the 'organizational structure' to
build loose, distributed, egalitarian, flexible and powerful systems."44
The microcomputer hobbyists took hardware and software components from the
semiconductor and minicomputer industries, reconfigured them within their own
conceptual framework, and in the process created a new industry with a libertarian bent.
The Altair's obvious shortcomings proved not an obstacle but a stimulant; those who saw
in it the potential for a truly individualized and democratized computer felt impelled to
develop new expansion cards or more useable computers in order to close the gap
43 Adding the peripherals needed to load software automatically from a paper tape or magnetic disk
required yet more labor, including extensive soldering, which Stan Veit has documented in excruciating
detail. Stan Veit, Stan Veit's History of the Personal Computer (Asheville, NC: WorldComm, 1993), 47-50.
This was hardly a computer for the masses.
44 John Walker, "Blows Against the Timesharing Empire," Personal Computing, November 1978, 10.
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between vision and reality.45 Felsenstein's plans for the Tom Swift Terminal, for example,
soon evolved into the Sol, a fully functional Altair-like computer with a built in keyboard,
which he designed with Bob Marsh.46
The man at MITS most responsible for promoting the Altair, Dave Bunnell,
contributed a great deal to the construction of the microcomputer as a personal computer
with the potential to empower individuals like never before. He saw the MITS computer
as a political device from the outset, and had favored calling it not Altair but "Little
Brother," a technological weapon against the looming threat of Orwell's Big Brother.47
Like Felsenstein and the founders of the Homebrew Club, Bunnell had a background in
the radical Left. As a student at the University of Nebraska, he joined the Students for a
Democratic Society and organized a takeover of the administration building in protest
against discriminatory off-campus housing. After graduation he taught in inner-city
Chicago and later helped supply the protestors occupying Wounded Knee in 1973. After
close scrapes with danger both in the city and at the reservation, however, he moved to
Albuquerque in search of warmer, safer climes.
After searching for months, Bunnell found a job as a technical writer at MITS,
and he soon came to believe in the capacity of computers, especially personal computers,
to improve society by empowering individuals. They would provide the technological
infrastructure, he believed, to finally make possible the 1960s dream of participatory
democracy.48 "The personal computer," he wrote in 1978, in one of the first books on the
45 Paul Ceruzzi, "From Scientific Instrument to Everyday Appliance: The Emergence of Personal
Computers, 1970-77," History and Technology 13, 1 (1996), 20-21; Richard N. Langlois, "External
Economies and Economic Progress: The Case of the Microcomputer Industry," Business History Review
66, 1 (Spring 1992), 1-50.
46 Freiberger and Swaine, Fire in the Valley, 113-14.
47 Bunnell, "Ed Roberts Talks About Starting an Industry," 60.
48 Levering, Katz and Moskowitz, The Computer Entrepreneurs, 370-73; David Bunnell, "The
Participatory PC," PC World, December 1987, 19.
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microcomputer written for general readers,
represents increased personal power. It gives us the ability to fight back, to cope
with the complication of our increasing bureaucratic, paper-ridden society. It is
an equalizer in the new world of technology. ...Think how potent a weapon the
computer can be for the middle-class citizen fed up with soaring taxes, dishonest
politicians, inadequate schools, government interference, utility companies, oil
companies, mass congestion, and runaway inflation.
Even more so than for the social movements of the 1960s, Bunnell believed, "power to
the people" was a fitting slogan for the personal computer.49
Bunnell's position as editor of MITS Computer Notes and later Personal
Computing, PC World, and a number of other magazines, gave him many opportunities to
spread the word about this new tool of personal empowerment. The very first issue of
Computer Notes set the tone: "There are two keys to the new computer revolution. One
is computers must be inexpensive and the other is computers must be understandable.
With the Altair 8800 and Altair BASIC, both of these criteria have been met." Altair was
not just a hobbyist toy, but the vanguard of a revolution that would transform society
through the devolution of computer power.50

Live Free or Die
The vision of libertarian computing was not only a West Coast phenomenon,
however. It also percolated through another nexus, centered in Peterborough, New
Hampshire, one of the models for Grover's Corners in Thorton Wilder's Our Town.
Hobbyists sprang up all across the country, and, lacking any national organization, they
49 David Bunnell, Personal Computing: A Beginner's Guide (New York: Hawthorn Books, 1978), 6.
50 "Altair BASIC - Up and Running," Computer Notes, April 7, 1975, 3. For the second issue Bunnell
wrote a plot summary of Robert Heinlein's science fiction novel, The Moon is a Harsh Mistress (1966),
which is often read as a model of a libertarian/anarcho-capitalist society. David Bunnell, "The Computer in
Sci-Fi," Computer Notes, July 1975, 4-5; Doherty, Radicals for Capitalism, 385.
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looked to publications for their sense of shared community. Virginia and Wayne Green,
emigrés from New York, helped to fill that need. In the process they turned quiet
Peterborough into a publishing hub of the early microcomputer community. Less than
two hours' drive downstate from Dartmouth College and its President, John Kemeny, this
cluster of publishers developed an attitude toward computing that was philosophically a
world away.
In 1960, while still in New York City, Virginia and Wayne had launched a radio
hobbyist magazine called 73, ham code for "best regards." Although they divorced in
1965, the Greens continued to collaborate in business, and worked on the magazine
together in its new Peterborough headquarters. In early 1975, the Greens noticed that
every article on computing published in 73 elicited a huge reader response. The market
for a 73 of microcomputing was evident. They looked for a knowledgeable amateur to
head such a venture, and found Carl Helmers.
Helmers had gotten hooked on computing in the 1960s, due to a FORTRAN class
at his New Jersey high school. He left graduate school at the University of Rochester in
1971 to work on software for the space shuttle at a small spin-off from MIT called
Intermetrics. A 1972 seminar by Intel promoting its new 8008 microprocessor inspired
Helmers to begin tinkering with his own hobby computer. Over the ensuing years he
finally got this home-built computer more-or-less functioning, and began to publish his
own newsletter, Experimenters' Computer System Journal, with a few hundred
subscribers.51 As one of the very few people around with any experience in editing a
51 Wayne Greene, "How BYTE Started," BYTE, September 1975, 9+; Carl Helmers, "Ah, Progress,"
Creative Computing, November 1984, 156-59. One of Helmers' co-workers at Intermetrics was Dan
Fylstra, who became an Associate Editor at BYTE, later co-founded Personal Software (which distributed
VisiCalc, the first spreadsheet program), and in 1988 became a member of the Libertarian Party. "Digibarn
Stories: Interview with Carl Helmers," April 2009, Digibarn Computer Museum, http://www.digibarn.com/
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hobby computing publication, he was an obvious choice for the masthead of the Greens'
new magazine, which they dubbed BYTE: The Small Systems Journal. A dispute between
Wayne and Virginia over control of BYTE erupted almost immediately, however, and
Wayne found himself ousted.52 He immediately set himself to founding a rival
microcomputer publishing empire, beginning with Kilobaud: The Computer Hobbyist
Magazine (later renamed Microcomputing). By 1983, Peterborough hosted 10
publications on personal and hobby computing, with a combined circulation of over two
million copies.53
Helmers and the Greens had no connection to the counterculture. Their sense of
the personal computer's politics developed a rather different flavor from their West Coast
counterparts, with less emphasis on personal liberation and community action and more
on keeping the establishment and the system off of the little guy's back. They also saw
the small computer as an engine of entrepreneurship, and frequently stressed to their
readers the possibility of making money from their hobby. Wayne Green, of an older
generation, did not hew closely to a universal belief in personal freedom. As editor of
Kilobaud, he disdained the term "personal computer," expressed excitement about the
possibility of two-way television terminals operated across a national system, and
suggested that microcomputers should be used by businesses to monitor the phone lines
stories/carl-helmers-byte/index.html (accessed August 31, 2010); Advocates for Self-Government, "Dan
Fylstra - Libertarian," http://server.theadvocates.org/celebrities/dan-fylstra.html (accessed December 11,
2010).
52 Ever since, the exact origins of BYTE have been disputed. Helmers claims that BYTE was always
Virginia's project, and that she only made her ex-husband the publisher because it was felt at the time that a
man needed to be on the masthead. Wayne claims that the magazine originated with him, that he only put
the business in Virginia's name because he was under investigation by the Internal Revenue Service, and
that she then took advantage of the situation to "steal" the magazine from him. "Digibarn Stories:
Interview with Carl Helmers”; Freiberger and Swaine, Fire in the Valley, 158-60.
53 Brad Pokomy, Boston Globe, "'Our Town' Becomes Mecca for Computer Magazines," December 18,
1983.
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for employees making personal calls on the company dime.54
It was BYTE, however, that became the most widely read microcomputing
magazine of the day, and it more consistently projected a libertarian point of view.
Unlike Bunnell's newcomer-friendly Personal Computing, with its numerous articles
about the potential applications and meaning of the new technology, Helmers filled his
magazine with highly technical pieces aimed at the skilled electronics hobbyist working
on his own "home brew computer."55 This was not at first accompanied by any explicit
political agenda. By his second year on the masthead, however, Helmers had developed
an editorial voice of "Live Free or Die" libertarianism, including references to his love for
the novels of Ayn Rand.56 The magazine remained under his editorship until Virginia
Green sold it to McGraw-Hill in 1980, by which time its circulation exceeded 150,000.57
Helmers' notion of what the personal computer was all about crystallized in
September 1976, in a conversation with Bob Marsh (Community Memory participant and
then a maker of Altair expansion cards), Steve Jobs of Apple Computer, and several
others at the WESCON conference in Los Angeles. All of them noted “the amazing lack
of participation by the 'big,' 'established' firms we had expected to find jumping on the
bandwagon," Helmers wrote. "...we settled on the idea that there is still plenty of room
for pioneering in America (or the world, for that matter), and that the established
industries with the clogged arteries of a large organization are hardly likely to put a dent
in the productivity of the early pioneers." Helmers therefore remained optimistic about

54 Wayne Green, "Making Money Is Nice!," Kilobaud, February 1977, 118; Wayne Green, "Publisher's
Remarks," Kilobaud, December 1978, 6-7+; Wayne Green, "Publisher's Remarks," Kilobaud, April 1978,
4+.
55 Carl Helmers, "What is BYTE-- (the first) editorial," BYTE, September 1975, 4.
56 Carl Helmers, "How I Was Born 300 Years Ahead of My Time," BYTE, April 1977, 6.
57 Carl Helmers, "On Entering Our Fourth Year," BYTE, September 1978, 6.

205

the continued success of the free entrepreneurial spirit in America, despite increasing
worries, even within "the Washington establishment," about government regulation and
bureaucratic lethargy. He concluded with a bit of policy advice for Washington if it
wished to see the success of the personal computer replicated: increase competition
through the elimination of regulations and subsidies, minimize paperwork, and "[l]eave
people alone to manage their own business and affairs... Let's institutionalize this kind of
technological surprise by creating conditions under which it occurs with regularity and
civilization progresses as a result."58
This notion, that technological progress came without warning and could not be
planned for, was integral to Helmers' worldview, and fairly common across the early
personal computer community. The idea that a system of dikes, dams, and other flood
control systems was needed to guide technological progress in a positive direction had
inspired Robert Fano to consider more deeply the social implications of the computer
utility. When one of BYTE's readers raised a similar notion, however, worrying about
"leaks" in the dike that could lead technology in dangerous directions, Helmers rejected it
vociferously: "Progress in technology, good with the bad, is a living manifestation of a
viable sentient species, the human race. Attempting to build the dike around technology
in the first place is probably one root cause of your metaphorical leak."59 Some of
Helmers' contemporaries argued that the flood of technological change being unleashed
by the microprocessor was inherently uncontrollable and unpredictable, because of its
distributed, grassroots nature. Adam Osborne, author and publisher of numerous works
on microcomputing, and later the founder of his own microcomputer company,
58 Carl Helmers, "Caught by Surprise," BYTE, December 1976, 6 and 34.
59 Nelson E. Ingersoll, "Copse Out," BYTE, September 1977, 177.
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elaborated on this idea in his book Running Wild:
Consider the helpless position of any special interest group trying to stop this new
industrial revolution. Take the hypothetical case of a union that evaluated
microprocessors back in 1975 and was farsighted enough to realize the long range
threat of microprocessor-based automation to union jobs. ...It would have attacked
established computer manufacturers such as IBM, Digital Equipment Corporation,
and Data General. Would the union have gone after a housewife assembling
computer hardware in her bathroom? Or a couple kids designing a computer for
the fun of it? Obviously, the answer is no. And that demonstrates one reason why
the microelectronics-based industrial revolution cannot be controlled or stopped:
no one knows where to begin controlling or stopping any aspect of it.
Although by the end of the book he backpedaled somewhat, arguing for some regulations
on computer use, Osborne saw the overall trend towards the destruction of established
institutions and industries as beyond the power of anyone to control.60
One could multiply examples of anti-institution, pro-individual rhetoric in the
early microcomputer hobby and industry nearly ad infinitum. A Fullerton, California
math teacher worried about efforts to expand microcomputers upwards into sophisticated
time-shared minicomputers: "Are we in danger of re-creating the very IBM monster we
set out to destroy? Personal computing should be just that: Personal!" A columnist in
the early issues of Bunnell's Personal Computing hailed the personal computer as a
weapon against ever-present bureaucratic oppression:
With Colonel Colt's six-gun, the uneasy average man was equal to the dangers of
the frontier. The uneasy average man at today's frontiers of knowledge can hold
his own with the personal computer. It is: THE EQUALIZER. ...You may think of
yourself as an ordinary sort of person, quietly exercising your right to private
control of your own thoughts. ...You think of yourself as an underdog trying
desperately to deal with aggressive agencies that are burying you in paperwork.
That's not how you look to politicians and do-gooders. The few who realize you
exist see you as a dangerous character.61
60 Adam Osborne, Running Wild: The Next Industrial Revolution (Berkeley, CA: McGraw-Hill, 1979), 38
and 127-40.
61 David E. Smith, "The PET Goes to School (Or How to Get Computers in Your School Without Going to
the Board)," 121-31; Nels Winkless III, "The Equalizer," Personal Computing, May/June 1977, 14-15. See
also the many profiles in Levering, Katz and Moskowitz, The Computer Entrepreneurs.
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The libertarian vision for the personal computer also manifested in the selfrepresentation of one of the dominant companies of the early industry, Apple Computer.
Steve Jobs, President and semi-official spokesman for Apple, believed in a "one person,
one computer" philosophy. In an interview for a 1980 advertising campaign, Jobs used
an analogy to transportation technology to explain the meaning of the personal computer
revolution: "Think of the large computers (the mainframes and the minis) as the
passenger train and the Apple personal computer as the Volkswagen," he said.
The Volkswagen isn't as fast or as comfortable as the passenger train. But the VW
owners can go where they want, when they want, and with whom they want. The
VW owners have personal control of the machine. ...100% of the Apple's
computing power is available at your fingertips. ...totally dedicated to what you
want. You can customize the Apple to work for you in ways a big computer never
could.62
Consider the contrast with a small advertisement in the second issue of the Home
Brew Computer Club Newsletter, back in 1975. Stanford professor and time-sharing
pioneer John McCarthy had written in to suggest the formation a Bay Area Home
Terminal Club that would share a Digital Equipment computer at the cost of about $75 a
month. Spurred by the Altair, however, the hobby community was moving in an
altogether different direction. The gulf that had grown between the new vision of
interactive computing and the old is visible in the gulf between these two advertisements,
the earlier an effort to extend the computer utility model of shared computer power into
hobby computing, the later a rebuke of any technology that implied the dependence of an
individual on a system beyond his own control.63
62 Michael Moritz, Return to the Little Kingdom: Steve Jobs, the Creation of Apple, and How it Changed
the World (New York: Overlook Press, 2009), 184 and 188-9; Apple Computer, "When We Invented the
Personal Computer, We Created a New Kind of Bicycle," Wall Street Journal, August 28, 1980.
63 Home Brew Computer Club Newsletter, no. 2, April 12, 1975, Digibarn Computer Museum,
http://www.digibarn.com/collections/newsletters/homebrew/V1_02/jim-mehls-copy.html (accessed August
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The Mythology of the PC
Unlike the computer utility advocates, the personal computing community
successfully recruited a network of thousands of enthusiastic supporters and spread their
ideas, by the early 1980s, into the mainstream of American culture. As Katherine
Fishman reported in 1981,
In all the computer community there is no group more passionate than the
personal-computer people: at the 1979 National Computer Conference their
plenary sessions sounded like a revival meeting, with one believer after another
rising to tell stories of civilians, mostly wives and children, who came to scoff and
stayed to program.64
This success came in part due to new machines. Companies like Apple, Commodore, and
Radio Shack produced pre-assembled computers with pre-installed software at a price
affordable to middle-class families. They were a far cry from personal computers of the
twenty-first century: they booted to a text prompt, assumed a knowledge of BASIC
programming, and had no practical use unless the owner wrote or bought additional
software. Nonetheless, they made computing far more accessible than the arcane Altair,
which required skill in electronics assembly and an intimate understanding of the inner
workings of computer hardware. Another factor was the alignment of the technology's
politics with the prevailing political winds—as described in Chapter 3, governments
found it much easier to convince schools to purchase individual computers than to submit
themselves to a state-wide computing system. Also, there was the profusion of games of
24, 2010). According to John Markoff, McCarthy later called "the one worker-one computer ideology" the
"Xerox Heresies," a reference to the work on individual workstations done at Xerox PARC. Markoff, What
the Dormouse Said, 135.
64 Katherine Davis Fishman, The Computer Establishment (New York: McGraw-Hill, 1982 [1981]), 329.
Despite its overwhelmingly male membership, the hobby community had a more inclusive self-image than
its ham radio predecessors (Haring, Ham Radio's Technical Culture, 36-47). Democratic computing was
supposed to be for everyone, and the industry saw a number of husband and-wife entrepreneurial teams.

209

every sort available for these new computers. Although the spreadsheet VisiCalc is often
cited as the “killer application” that drove the personal computing boom, the primary use
of hobby and home computers was play.65
Equally important to the success of personal computing, however, was a powerful
mythology that gave the technology a revolutionary meaning—and in the process
obscured the existence of any previous ideology of democratic computing. The origins
story the personal computer hobbyists created was not mythological in the sense that it
was a pure fabrication or fiction, but in the sense that it served as a means of defining the
personal computer industry as a community with a common past, a common set of
enemies, and a historically-justified moral system.66
The mythology of the personal computer had three primary components: first,
before the personal computer all computer power sat in the hands of massive corporate
and government institutions; second, the traditional computer industry failed to create the
personal computer through some combination of bureaucratic sloth and a selfish desire to
preserve the power of those institutions; finally, the personal computer's creators were
enlightened reformers who shattered the priesthood that had once jealously guarded
access to the computer, allowing the people to commune directly with the Godhead of
information.
In an early Home Brew Computer Club Newsletter, club founder Fred Moore
wrote that despite the "overwhelming" evidence "that people want to use computers," the
"Big Companies" had ignored the market because "[t]hey were busy selling overpriced
65 Martin Campbell-Kelly, From Airline Reservations to Sonic the Hedgehog: A History of the Software
Industry (Cambridge, MA: MIT Press, 2003), 212-14 and 276; Ceruzzi, "From Scientific Instrument to
Everyday Appliance,” 21.
66 Peter Heehs, "Myth, History, and Theory," History and Theory 33, 1 (February 1994), 1-19; Vincent
Mosco, The Digital Sublime: Myth, Power, and Cyberspace (Cambridge, MA: MIT Press, 2004), 22-41.
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machines to each other (and the government and military). They don't want to sell
directly to the public." Ted Nelson, author of the kaleidoscopic tome Computer
Lib/Machine Dreams and founder of the Itty Bitty Machine Company, struck the same
note with greater vehemence at the first West Coast Computer Faire in April 1977. The
big companies, he railed, had held back individual computer use through "monopolistic
mystification" via an "unholy alliance" with corporate and university computer centers,
"entrenched power units especially concerned with preventing maverick applications, and
with preventing any other departments -- let alone individuals -- from getting a
computer." But now the status quo was breaking, and he predicted that "IBM will be in
disarray" by 1980, when 10 million computers would be in American homes. "Finetuned to a captive market having certain kinds of submissiveness," it couldn't possibly
compete in the rough-and-tumble personal computer market.67
Despite this rhetoric, and despite the failures of grand plans for national computer
utilities, computer power had for some time been expanding towards an ever-wider base
of owners (through minicomputers) and users (through time-sharing). As early as the
mid-1960s, quite modest-sized businesses had access to computing through time-sharing
services like Keydata (as described in Chapter 2). MITS itself, though it never had more
than 100 employees before the launch of the Altair and operated out of a couple of
storefronts in suburban Albuquerque, had its own time-shared Data General
minicomputer in the early 1970s.68 Such machines had set the stage for the personal

67 Fred Moore, "It's a Hobby," Home Brew Computer Club Newsletter, no. 4, June 7, 1975; Ted Nelson,
"Those Unforgettable Next Two Years," in The First West Coast Computer Faire: Conference Proceedings,
ed. Jim C. Warren, Jr. (Palo Alto, CA: Computer Faire, 1977), 20-25.
68 Roberts copied the design for the front panel for the Altair directly from the Data General Nova 2.
Greelish, "Ed Roberts Interview with Historically Brewed Magazine"; "Ed Roberts Talks About Starting an
Industry," Personal Computing, November/December 1977, 59.
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computer. Their thousands of users, many of whom wanted their own home machine to
tinker with, became a ready market for the microcomputer industry, and they provided a
pool of software for those early hobbyists to draw on. Bill Gates and Paul Allen of
Microsoft, for example, learned to program on a General Electric time-sharing terminal at
their elite Seattle high school, got their first jobs helping to maintain or modify software
on corporate time-shared systems, and programmed their BASIC interpreter for the Altair
on a time-shared machine at Harvard University. This is not to mention the direct
hardware borrowings from minicomputers that the early hobby computers made, such as
teletype terminals and expansion slots for memory and peripherals.69 Indeed, to make the
Altair into something more than a curiosity required an investment of a couple thousand
dollars to fill those slots, which put it near the price range of low-end minicomputers
from Digital Equipment and Data General.70 All of these facts were heavily downplayed,
however, in the early microcomputer hobby literature, which painted an unbridgeable
chasm between what came before (computers in the exclusive grasp of big, remote
government and corporations) and what came after (computer power to the people).
The personal computer pioneers saw their role in this story as Promethean: they
had stolen fire from the unreachable heavens and brought it down to man. As
Felsenstein's collaborator Bob Marsh later wrote, he and his peers had a "feeling that we
were secretly taking control of information and power jealously guarded by the Fortune
69 Chuck Peddle, "Counterculture to Madison Avenue," Creative Computing, November 1984, 99-100;
James Wallace and Jim Erickson, Hard Drive: Bill Gates and the Making of the Microsoft Empire (New
York: HarperBusiness, 1993 [1992]), 22-49 and 74-83; Ceruzzi, "From Scientific Instrument to Everyday
Appliance."
70 The hobby community settled on about $2,000 (about $7000 in 2010 dollars) as the investment needed
for a complete, robust computer system. Wayne Green, "Publisher's Remarks," Kilobaud, December 1977,
4. The DEC PDP-8/A, introduced in 1975, cost under $3,000. Paul E. Ceruzzi, A History of Modern
Computing, 2nd. ed. (Cambridge, MA: MIT Press, 2003), 244. In 1976, Helmers estimated that his 78,000
BYTE readers had invested a total of $40 to $58 million in computer systems, or $512 to $744 on average –
including the many aspirational readers without computers. Helmers, "Surveying the Field," 9.

212

500 owners of multi-million dollar IBM mainframes. A feeling that the world would
never be the same once 'hobby computers' really caught on."71 Until the personal
computer came along, the argument, went, a "priesthood" of analysts and operators had
maintained control over computing and prevented others from accessing it. This
language of priesthood invoked images of Reformation and Enlightenment: images of a
caste that held a monopoly over both direct communion with God and the storehouse of
human knowledge, preventing the free exercise of both the individual conscience and the
individual reasoning mind.72
Nowhere were these connections drawn more clearly than in a 1976 BYTE article
by two Homebrew Club members employed at the Stanford Research Institute in Palo
Alto. Up until recently, they wrote, software design and programming were "sacred
knowledge" guarded by "journeymen of the trade" allowing a "holy alliance of logicians"
to dominate computing (an allusion to the HAL computer from Arthur C. Clarke's 2001:
A Space Odyssey, which itself was an alphabetic shift of IBM). "Personal computing
people," by contrast, "stand to be largely independent of the priesthood because they are
strikingly sophisticated and because they freely share their ideas." The article included a
series of illustrations showing a looming specter with HAL emblazoned across its chest,
at first haunting one lone tinkerer, but eventually surrounded and overwhelmed by
hundreds of enthusiastic (male) hobbyists. (Figure 4.2)73 Two years later, in his book
Personal Computing, Dave Bunnell described how the big companies like IBM had kept
71 Robert Marsh, "1975: Ancient History," Creative Computing, November 1984, 110.
72 This religious metaphor also appeared in computer utility rhetoric, as seen in Chapter 2, but much less
commonly. Christopher Kelty has observed that the metaphor of a battle against the priesthood also
informs the ideology of the contemporary free software movement. Christopher M. Kelty, Two Bits: The
Cultural Significance of Free Software (Durham, NC: Duke University Press, 2008), 69-72.
73 Mike Wilbur and David Fylstra, "Homebrewery vs. the Software Priesthood,'" BYTE, October 1976, 9094.
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computers under the control of "highly intelligent men in little white jackets... thus
ensuring their own prosperity." This had engendered a fear of the computer among the
general populace, and reasonably so, Bunnell believed; the threat of computers being
used to take over the world was no science fiction. Now that the personal computer had
arrived, however, the time had come for ordinary people to "climb aboard now and take
control of our own destinies."74
The journalists and social scientists who descended on Silicon Valley in the early
1980s absorbed and retold the stories that the pioneers told themselves, and turned them
into received wisdom.75 The 1984 sociological study Silicon Valley Fever, for example,
began by recalling the Dark Ages of computing: "Until the mid-1970s when the
microcomputer burst on the American scene, computers were owned and operated by the
establishment--government, big corporations, and other large institutions." Also
published in 1984, the definitive account of the origins of the personal computer, Paul
Freiberger and Michael Swaine's Fire in the Valley, invoked the "computer priesthood" as
a fact of life until the mid-1970s, until "[t]he Altair breached the machine room door..."76
Thanks to that defiant act, as the famed Apple Superbowl advertisement proclaimed,
1984 would not be like 1984.
Steven Levy's Hackers, which followed the origins of personal computing back
74 David Bunnell, Personal Computing, 7 and 8
75 They were so successful that even people directly involved in prior forms of interactive computing
internalized the PC mythology; for example here is the 2008 recollection of Bob Metcalfe, who worked
with Alto workstations at Xerox PARC in the early 1970s: "In the early days there were these big
computers. They cost millions of dollars and they occupied entire rooms. And there was usually one or two
per city. Then personal computers came along..." Keenan Mayo and Peter Newcomb, "How the Web Was
Won," Vanity Fair, July 2008, http://www.vanityfair.com/culture/features/2008/07/internet200807 (accessed
February 13, 2011).
76 Rodgers and Larsen, Silicon Valley Fever, 4; Freiberger and Swaine, Fire in the Valley, 57. See also the
account of pre-PC computing in Robert X. Cringley, Accidental Empires: How the Boys of Silicon Valley
Make Their Millions, Battle Foreign Competition, and Still Can't Get a Date (Reading, MA: AddisonWesley, 1992), 35-43.
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into the 1960s, found its antecedents in an anarchic sub-culture of computing, the
"hackers" of the MIT Artificial Intelligence Lab. They despised the obstacles that
"planners" like Robert Fano, Fernando Corbató, and J.C.R. Licklider put in the way of
their total access to and control over the machine. By dubbing their own operating
system the Incompatible Time-sharing System (ITS), they explicitly opposed themselves
to the odious bureaucracy of Corbató's Compatible Time-Sharing System (CTSS), which
was the basis for Project MAC and Multics. By tying the personal computer
philosophically to this anti-utility tradition from the previous decade (even though no
direct, causal linkage existed between the two groups), Levy strengthened its libertarian
credentials.77
The unshakeable axiom on which the mythology of personal computing rested
was the self-evident importance of the technological artifact itself. As computer
journalist Steve Ditlea wrote in 1984, he and his colleagues shared a "fundamental belief
that personal computers are a positive force for the empowerment of the individual,
reaffirming our right to Life, Liberty, and the Pursuit of Happiness."78 The personal
computer was an instrument for changing the world. Instances of the rejection of the
personal computer by established companies, therefore, could only be malicious or
stupid.79 The most famous was the declaration of Ken Olsen, president of minicomputer
maker Digital Equipment Corporation. When presented with an employee's proposal for
a home computer project, he reportedly said that he saw no reason why anyone would
77 One can trace that tradition back to the Lincoln Lab TX-0 and TX-2 computers and forward to Wesley
Clark's Laboratory INstrument Computer (LINC) as well as ITS. Levy, Hackers, 118-27; Joseph Adam
November, "Digitizing Life: The Introduction of Computers to Biology and Medicine," PhD diss.,
Princeton University, 2006, Chapter 4; William Aspray, "An Interview with John McCarthy," March 2,
1989, 5-6, OH 156, CBI.
78 Steve Ditlea, ed., Digital Deli, xi.
79 Time-sharing enthusiasts, of course, sometimes felt the same way with respect to those who rejected
their favored technology in favor of batch-processing.
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want one. Perhaps more shocking, however, given its eventual success, was HewlettPackard's rejection of Steve Wozniak's design for the Apple computer.80 Given the
inherent value of personal computing, these stories were taken not as lessons of the
arcane complexity, high cost, and limited use of the early hobby computers, but as
lessons of the obduracy and willful ignorance of the old world, of the way in which the
system always closes ranks to protect its own and suppress the empowerment of
individuals.

Only Connect?
John McCarthy had initially imagined time-sharing as a way of partitioning a
large machine into a number of pseudo-personal machines, giving each user the illusion
of a private computer without the cost. The time-sharing community, however, soon
realized the value of allowing the reality of shared physical resources to bleed into that
illusion, in order to enable collaboration and communication. The personal computing
community, on the other hand, demanded not merely the illusion but the reality of a
private computer. Nonetheless, many of its members also recognized the desirability of
information-sharing, and the limited capabilities of isolated computers. The spreadsheet
had arguably achieved a de facto flattening of the corporate power structure, by giving
any employee with a computer the ability to interactively explore alternative business
strategies.81 But none of the other common applications of early personal computers-games, BASIC programming, word processing-- had any obvious significance for
individual empowerment.
80 Freiberger and Swaine, Fire in the Valley, 18-20; Wozniak, iWoz, 175-6.
81 Campbell-Kelly and Aspray, Computer, 251-52.
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Networking could allow personal computers to fully realize their political
potential, altering the balance of power and eroding centers of authority by giving
individuals disintermediated access to information and to each other. Jim Warren,
organizer of the West Coast Computer Faires that began in 1977, elaborated on the social
effects. Universal access to on-line computing, he believed, would weaken authority
within the computing profession (that of university computer science and electrical
engineering departments, for example), but also within society in general:
...everyone would have access to all of the news, rather than having an Editor
inserted between them and the news source. ...What happens to food marketing
when you can link your home computer to the club's grocery price database and
run a quick optimal shopping program? ...What effect will there be on the political
process when any consumer group or individual voter can trivially ascertain a
candidate's actual voting record?82
Yet the project of on-line personal computing harbored a deep dilemma, as MIT engineer
Fernando Corbató pointed out. Users had foregone the route of massive time-sharing
systems, like his own Multics, in favor of the personal computer, because of the
autonomy and control they provided. “Now,” he said,
as people get beyond having gotten their own thing, now they want to get to
having their cake and eating it too. ...So they're getting interconnected with
networks. They're beginning to interact and just develop privacy and security
concerns. ...All the problems that we tried to lick from a central point of view are
now coming back to us.”83
How could an integrated system such as the one posited by Warren be constructed
without violating the norms of personal computing?
Some members of the community suggested recreating time-sharing, but infused
82 Jim Warren, "Personal Computing-An Overview for Computer Professionals," in Proceedings of the
June 13-16, 1977 National Computer Conference, ed. Robert R. Korfhage (Montvale, NJ: AFIPS Press,
1977), 497.
83 Arthur L. Norberg, “Interview with Fernando J. Corbato,” April 18, 1989 and November 14, 1990, 5152, OH 162, CBI.
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with a new emphasis low-cost and simplicity. "Tiny Time Sharing," Lee Felsenstein
called it, "multiple-user or time-shared systems using table-top hardware."84 Not only
would such an architecture enable inter-user communication, it would further widen the
circle of compter users by driving down the per-user cost. Several of the early
manufacturers did offer time-sharing software for their machines. Such efforts received a
vehemently negative reaction from others in the hobby community however, who saw
time-sharing as a way of inviting back in all the bureaucratic evils of the old world they
had left behind. The close association between telecommunications and the horrors of
large time-shared machines led Helmers to reject the very notion that personal computers
should have modems for the first several years of his editorship of BYTE.85 With the
release of new, even cheaper computers in 1977 (notably the Radio Shack TRS-80 and
the Commodore PET), it became increasingly easy to argue that time-sharing was entirely
unnecessary, and the idea vanished from the hobbyist literature.86
Helmers was not alone among early hobbyists in rejecting the idea of networking
altogether. Steve Jobs, for example, refused to allow a network connection on the
$10,000 Apple Lisa, released in 1983, even though that feature was commonplace in the
high-end workstation market segment.87 A network connection implied not just allowing
the computer to access the outside world but allowing that world to come in, and worse
yet, dependency on that outside world, a violation of the sanctity of Jobs' one person, one
computer ethic.88
84 Lee Felsenstein, "Tiny Time Sharing??" in Dr. Dobb's Journal of Computer Calisthenics &
Orthodontia: Running Light Without Overbyte, vol. 1 (Rochelle Park, NJ: Hayden Book Co., 1977), 189.
85 Carl Helmers, "Some Thoughts About Modems," BYTE, July 1978, 6+
86 Walker, "Blows Against the Timesharing Empire"; Smith, "The PET Goes to School."
87 Most of the very-high-end personal machines known as workstations were used in corporate and
academic science and engineering, and came from a different set of companies (with a different culture)
than the hobbyist PCs.
88 Cringley, Accidental Empires, 188-89, 221; Waldrop, The Dream Machine, 452.
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Other hobbyists, however, thought it possible to reconcile connectivity with
individual liberty given the right technical design. Some of them, with experience in ham
radio, used Radioteletypewriter (RTTY) networks as their models. These text-based
communication systems consisted of teletypewriters connected to a radio transmitter and
receiver, and linked together by repeaters placed on high ground. Several computer
hobbyists proposed simply linking personal computers into these existing systems;
teletypewriters, after all, were already familiar as input and output devices for computers.
A single local computer with an RTTY connection could act as a store-and-forward relay
for other computers in the area. Those computers could connect to their local relay by
telephone using a standard modem, in order to leave a message or pick up a message
received from another RTTY station. The resulting local and regional RTTY computer
networks could eventually connect to one another via the AMSAT amateur radio
communication satellites to weave, as one supporter wrote, "a worldwide personal
computing communications network."89
RTTY had serious limitations, however, most notably its very low speed (less than
fifty bits per second). Most hobbyists, therefore, focused instead on exploiting the
telephone network as a communications medium. Some of these amateurs drew on their
experience with ARPANET, the Department of Defense-sponsored network for computer
researchers. This was the case, for example, with PCNET, which was proposed by Dave
Caulkins, a member of the Homebrew Club. The Advanced Research Projects Agency
(ARPA) had wanted to divest itself of the operation of ARPANET for some time. RAND
consultant Paul Baran, best known for his pioneering work on packet-switching, had
89 Robert E. Bruning, "A Multiuser Data Network: Communicating over VHF Radio," BYTE, July 1978,
120-130; Joe Kasser, "The Sky's the Limit," BYTE, July 1978, 48.
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founded Cabledata Associates in 1972 in order to study the question of how to
accomplish that. Caulkins became Cabledata's Chief Engineer, and he was therefore
intimately familiar with ARPANET's workings.90
With PCNET, conceived in the wake of the first West Coast Computer Faire in
April 1977, what Caulkins proposed was a fully decentralized ARPANET: one without
Interface Message Processors (IMPs)--the mini-computers that processed messages
between host computers--and without the dedicated telephone lines used to connect the
IMPs together. Instead all message processing would occur directly on the host
computers, and all connections would be made using the normal dial telephone network.
Caulkins envisioned a completely hollow network with no hardware of its own, an
explicitly political decision intended to prevent any central entity from being able to
control it. Caulkins also wanted to ensure that no particular permanent nodes would be
needed for the network to continue to function, and that it could cross national boundaries
without restriction.91
His basic design was, like the RTTY networks, a store-and-forward system. A
computer on the network would store up messages during the day, then automatically
place a call to the intended recipient(s) or to some intermediate relay when the low nighttime long-distance rates became available, and transmit its accumulated data. Caulkins
and his collaborators wrote the first PCNET software for the Commodore PET computer
in collaboration with Bob Albrecht's People's Computer Company, and planned
90 James Pelkey, Entrepreneurial Capitalism and Innovation: A History of Computer Communications,
1968-1988, Chapter 6, http://www.historyofcomputercommunications.info/Book/6/6.1CommercializingArpanet72-75.html (retrieved January 4, 2010); Dave Caulkins, "Critique of the F8
Microprocessor," IEEE Computer, August 1977, 86.
91 Mike Wilber, "A Peek Behind the PCNET Design," 153; Art Kleiner, "A Survey of Computer
Networks," in Personal Computing Digest: National Computer Conference Personal Computing Festival
(Arlington, VA: AFIPS Press, 1980), 35; Mike Wilber, "A Network of Community Information Exchanges:
Issues and Problems," in The First West Coast Computer Faire, 149-55.
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eventually to support any computer with sufficient memory and a 300 baud or faster
modem. They even had plans to support shortwave radio transmission, which could
reach across the globe to communicate with personal computers anywhere. Despite its
transnational ambitions, however, PCNET never grew beyond its Bay Area origins.92
Local computer information exchanges were, however, sprouting all over the
country. These systems were known at first as Community or Computerized Bulletin
Board Systems (CBBSes) and later simply BBSes. Ward Christensen and Randy Suess'
CBBS in Chicago, established in 1978, is generally recognized as the first to go on-line.
Christensen, an IBM systems programmer, originally proposed to Suess that they set up a
modem-equipped computer to act as a resource for their local computer club, the Chicago
Area Computer Hobbyist Exchange. Suess, however, argued that going through the club
would mire them in the discussion and delay inherent to organizations. He insisted that
they should instead simply act on their own initiative. What resulted was a very simple
system, with very simple software, and with no effort to support an elaborate network à
la PCNET. Christensen and Suess modified a microcomputer to have it monitor its
modem for incoming calls, and route them to a piece of software that acted like an
electronic bulletin board. One user at a time could connect via the single phone line to
read or post messages. In this way they could communicate with one another, download
small files, and even play games like Dungeons and Dragons through the bulletin board,
albeit at a very slow pace.93

92 Kleiner, "A Survey of Computer Networks," 35.
93 Jason Scott, BBS: The Documentary (2005), episode 1: "Baud"; Ward Christensen and Randy Suess,
"Hobbyist Computerized Bulletin Board," BYTE, November 1978, 150-57; Art Kleiner, "A Survey of
Computer Networks," 35; Carl Helmers, "Some Thoughts About Modems," 109. The BBSes in fact
functioned very much like Community Memory, except that they required any would-be user to dial in
from his (or perhaps her) own personal computer, rather than supplying terminals in public places.
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BBSes like this spread across the country, at first entirely self-funded, with some
later adding subscription fees. Each was a little islet of data accessible from one's
computer by telephone, each entirely independent of one another, despite Christensen and
Suess' hopes that BBSes would "become nodes in a communication network of
automated message and program switching."94 Not until Tom Jennings' Fidonet appeared
in 1984 did the BBS world begin to coalesce into an interconnected archipelago.
Jennings was an avowed anarchist, rejecting not merely the modern bureaucratic state,
but all forms of sovereign power backed by the threat of force.95 His network, however,
didn't start from explicitly political motives, but from Jennings's desire to automate an
onerous task. He had written a BBS program he called "Fido" the previous year, but the
need to constantly dial into the systems of other Fido system operators (SysOps) in order
to exchange messages and files was eating huge amounts of his time. He decided to write
a program to allow his own computer to automatically exchange messages with others
running Fido BBS, based on a list of phone numbers he would provide it (as Caulkins did
with PCNET, he set up the exchange to occur at night).96
It rapidly became apparent to Jennings and his collaborators, however, that such a
network could be more than a SysOp's convenience, it could serve, as one insider later
put it, as "a cooperative anarchy to provide minimal-cost public access to electronic
mail."97 On the back of a revised, more robust version of the software, Jennings and his
94 Christensen and Suess, "Hobbyist Computerized Bulletin Board," 151.
95 Libertarianism in its purest form bleeds into anarchism/anarcho-capitalism, as in the thought of
economist Murray Rothbard. Kelly, Bringing the Market Back In, 90-110.
96 Jason Scott, BBS: The Documentary (2005), episode 4, "Fidonet."
97 Randy Bush, "FidoNet: Technology, Use, Tools, and History," Communications of the ACM 36, 8
(August 1993), 31-35. Fidonet resembled Usenet, a news/conversation system created by and for users of
UNIX workstations in 1980, and in 1986 it added a Usenet-like service, Echomail. Echomail became far
more popular than the interpersonal Netmail, which was used mainly for inter-SysOp communication, and
not by those dialing into individual BBSes. Michael Schulyer, "The Big Dummy's Guide to Fidonet,"
November, 1992, http://www.fidonet.us/dummyguide.html (accessed December 15, 2010).
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fellow Fido BBSers developed an interconnected communications system that soon
spread across the globe, connecting nearly 36,000 BBS nodes at its peak in 1995. The
"leaves" of the network, those personal computer users who dialed into one of those
36,000 nodes to post and read information from their fellow users, undoubtedly
numbered many thousands more.
Like PCNET, Fidonet had no center and no physical architecture other than its
hosts and the dial telephone network, although it did rely on several features that
adulterated the purity of its political ideal, including a centrally-maintained list of all the
nodes on the network. Despite these limitations, Fidonet was part of a BBS culture that
celebrated individual freedom, and the capacity of personal computers to foster it. It was
within this culture that some of the earliest manifestos appeared for a global, postnational cyberspace, one that existed beyond the jurisdictions and laws of mere nationstates.98
Distributed systems like Fidonet, however, in their fidelity to the libertarian (and
even anarchic) ideal, could only be used to exchange text messages and small data files,
with a delay of hours or days to relay information across long distances. For any kind of
interactive service (the value of which had been the central premise of time-shared
computing's revolt against batch processing in the 1960s), they could not serve. By the
mid-1980s, a number of commercial enterprises had sprung up to offer personal computer
users the kind of services that Fidonet could not provide: up-to-the-minute news,
information sources such as encyclopedias, real-time chat, on-line shopping, and
98 David Kushner, Masters of Doom: How Two Guys Created an Empire and Transformed Pop Culture
(New York: Random House, 2003), 114; The Mentor (alias of Loyd Blankenship), "The Conscience of a
Hacker," Phrack, no. 7, September 25, 1986, http://www.phrack.org/issues.html?issue=7&id=3&mode=txt
(retrieved December 1, 2010).
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interactive games.99 The major players included General Electric's GEnie and H&R
Block's CompuServe, The Source (owned by by Readers' Digest), and the pricey,
business-oriented Dow Jones News/Retrieval. In 1985, The Source could count about
60,000 members, Dow Jones 200,000, and CompuServe 250,000. Although denuded of
any grand political vision, these were the distant relations of the computer utility.
CompuServe and GEnie both descended from time-sharing services, and The Source
even called itself an "information utility," a term perhaps borrowed from its founder's
stint at Western Union.100
Unlike Fidonet, however, these services did not constitute an interlinked, global
network. Each was a discrete system, competing with the others for customers,
recapitulating the story of the time-sharing industry of the 1970s on a wider scale. Worse
yet, from the perspective of the Tom Jenningses of the world, a single corporate entity
had total control over the services offered on a given system, and could potentially censor
and filter the information available to its customers as it saw fit. The technical limitations
of the BBSes were balanced by the political limitations of the commercial on-line
services.

The Corporate Takeover
A new vision of democratic computing had been forged in the late 1970s, and
within a few years it reached a far broader American audience than the computer utility
99 Some of the largest BBSes did offer real time chat within the BBS (not across a network like Fidonet),
but many had only a single modem and phone line, so it was not even possible for multiple users to connect
simultaneously. Bruce Sterling, The Hacker Crackdown: Law and Disorder in on the Electronic Frontier
(New York: Bantam, 1992), 71.
100 Michael A. Banks, On the Way to the Web: The Secret History of the Internet and its Founders
(Berkeley, CA: Apress, 2008), 25-93; Bet Krevitt Eres, et. al., A Decision Maker's Guide to Videotex and
Teletext (Preliminary Edition) (Paris: UNESCO, 1986), 56; Levering, Katz, and Moskowitz, The Computer
Entrepreneurs, 398-405.
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ever had. As an industry, personal computing was a wild success. By the mid-1980s it
had given birth to hundreds of hardware and software companies, and brought the power
of computing to millions. In 1984 alone, Americans bought more than 7.5 million
microcomputers, generating more than $14 billion in revenue, which amounted to about
one third of total computer sales in the U.S. that year.101 This new industry all but wiped
out the time-sharing service providers that had survived the computer utility bust of the
early 1970s. Most had built their businesses on a private computer model, providing
engineering or business applications with no data sharing or communication between
customers, and found themselves no longer needed as the computer moved into the same
box as the terminal.102
The success of personal computing as a libertarian project, on the other hand, was
very much open to doubt. As they had since the early hobby days, computer games
dominated the market for home computer software, with a smattering of word processing
and other applications on the side.103 Moreover, most of the investment on personal
computing did not go into the home at all, it went into the office, where the personal
computer was being rapidly assimilated by the corporate bureaucracy.104
The hobbyists had already begun to lose control of their invention by 1977, when
Tandy Corporation and Commodore Business Machines entered the market with new
101 Gavin Wright, “Purchases of computers, by type: 1955–1995," Table Cg241-250 in Susan B. Carter, et.
al., eds., Historical Statistics of the United States, Earliest Times to the Present: Millennial Edition (New
York: Cambridge University Press, 2006), http://dx.doi.org/10.1017/ISBN-9780511132971.Cg241-264
(accessed December 21, 2010).
102 Martin Campbell-Kelly and Daniel D. Garcia-Swartz, "Economic Perspectives on the History of the
Computer Time-Sharing Industry, 1965-1985," IEEE Annals of the History of Computing 30, 1 (JanuaryMarch 2008), 31-32.
103 Campbell-Kelly, From Airline Reservations to Sonic the Hedgehog, 276.
104 Home consumers spent only $3 billion on hardware and software combined in 1984. Lee A. Craig,
“Consumption expenditures, by type: 1929–1999," Table Cd153-263 in Carter, Historical Statistics of the
United States, http://dx.doi.org/10.1017/ISBN-9780511132971.Cd1-455 (accessed December 21, 2010).
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offerings. Tandy was a Texas-based leather goods company that went into hobby
electronics by buying the Radio Shack retail chain in the 1960s. It launched its own
microcomputer due to the persistence of Don French, a Radio Shack buyer who also
happened to be a computer hobbyist and Altair owner. With the help of an ally at the
executive level, French convinced Charles Tandy to commit to the TRS-80 home
computer, as part of a strategy to replace the Radio Shack revenue lost from the collapse
of the 1970s citizens' band (CB) radio fad.105 Commodore's entry into the computer
business was driven by Chuck Peddle, an old hand at time-sharing from General Electric
who went into the semiconductor business in the 1970s. Commodore, a calculator maker,
bought his company, MOS Technology, in 1976, as a source for microchips. On his
business travels for MOS and Commodore, Peddle crossed paths with the hobby
computer world and made a visit to the Homebrew Club, and he became convinced that
there was a market for a more complete, robust microcomputer. He sold Commodore's
boss, Jack Tramiel on the product as a way of getting Radio Shack to buy more
calculators as part of a joint distribution deal. By the time it became clear that Tandy had
decided to produce its own microcomputer, the Commodore PET (Personal Electronic
Transactor) project already had sufficient momentum to overcome Tramiel's reluctance.106
Priced at less than $1,000, the PET and the TRS-80 sold by the tens and then
hundreds of thousands. Only Apple Computer rose from the ranks of entrepreneurial
firms to match Tandy and Commodore in size, dominating the high end of the market.107
105 David Ahl, "Tandy Radio Shack Enters the Magic World of Computers," Creative Computing,
November 1984, 292-297.
106 Brian Bagnall, On the Edge: The Spectacular Rise and Fall of Commodore (Winnipeg: Variant Press,
2006), 5-7, 10-11, 31-40, 49-50 and 92-93.
107 The high and low ends were distinguished in large part by the speed, capacity, and reliability of their
mass storage systems: high-end, "serious" machines like the Apple were equipped by default for a floppy
drive, the PET and TRS-80 for a cassette drive.
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As these major competitors grew, they took on the very aspect of corporate bureaucracy
that the personal computer was meant to combat. Much of the old guard from the early
computer club days lamented this transformation, mourning the loss of either a precommercial ethos of sharing and community or entrepreneurial freedom of action. Fred
Moore remembered founding the Homebrew Club as a way to produce an "alternative to
large industry... I was hoping that those of us who were renegades, mavericks, anarchists,
in the Homebrew Club would go beyond that. But basically the idea of company and
industry is what caught on." Michael Tomczyk of Commodore saw that by 1984,
[t]he Home Computer Revolution was over. ...Revolutionaries and zealots who
begin an insurrection and go on to win the war are rarely allowed by history--or
their associates--to remain in power after the revolution succeeds. ...They are
quickly replaced by politicians administrators, and bureaucrats. This is the lesson
of history, and it's a bitter one.108
Jim Warren, counterculture free spirit and organizer of the West Coast Computer Faires,
put the beginning of the end even earlier, in 1979. In that year, as one profile of Warren
paraphrased him, the "M.B.A.s and 'money-grubbers'" came into the industry, "and turned
it sour and nasty."109
Nothing could have been more jarring to the sensibilities of the personal computer
pioneers than the triumph of the IBM Personal Computer (PC). IBM had symbolized the
bureaucratic enemy, incapable, through some combination of sloth and malice, of
producing a truly personal computer. Yet in 1981 it released the PC to tremendous
success, and within a few years the PC and PC-compatibles dominated
microcomputing.110 As the compatibles marched steadily down-market, Tandy abandoned
108 Paul Freiberger, "Homebrewer Laments Commercial Outcome," InfoWorld. September 27, 1982, 33
and 35; Michael S. Tomczyk, The Home Computer Wars: An Insider's Account of Commodore and Jack
Tramiel (Greensboro, NC: Compute! Publications, 1984), 285-6.
109 Levering, Katz and Moskowitz. The Computer Entrepreneurs, 407.
110 Christopher Morgan, "IBM's Personal Computer," BYTE, July 1981, 6-10; Martin Campbell-Kelly and
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the TRS-80 in favor of its own PC-compatible line, and Commodore fled to a niche in
high-end graphics and sound with the Amiga. Apple held on due to its already massive
presence in schools, and the attractiveness of the Macintosh design to those in the
business of cultural production, such as graphic artists and journalists.
Some of the personal computing pioneers celebrated the advent of the PC. Lee
Felsenstein, for example, argued that IBM had achieved its success only by absorbing the
values of the hobbyist world; it had stooped to conquer. He wrote that self-capitalized
explorers such as himself, "not subordinated to money men, ...ran ahead of the lumbering
giants of industry and frantically staked out our territory." With the PC, he argued, IBM
followed the rules we had laid out... you must make your architecture and
executive code as public as possible, and you must encourage individuals to write
programs and create add-ons. ...We didn't give the corporate Establishment free
rein in the hopes that they would bless us with innovations. We trampled over
their organized way of doing things.111
For others, however, the IBM PC and its compatible brethren were the means by
which the Establishment was weaving individuals back into its web. The IBM brand
name legitimated the personal computer within major corporations, leading them to
introduce new forms of support for their employees with microcomputers, but also new
forms of control that restricted the hardware and software they could acquire,
"reintroducing," as one pair of personal computer consultants put it, "the frustration factor
that had led to the introduction of personal computers in the first place."112 An especially
powerful means of control was to tie employees' PCs into a corporate network, which
William Aspray, Computer: A History of the Information Machine (New York, Basic Books, 1996), 253-8.
111 Lee Felsenstein, "How We Trapped the Dinosaurs," Creative Computing, November 1984, 193-94.
Contra Felsenstein's mythology of self-reliance, the only major company to emerge from the hobbyist
culture, Apple Computer, did so with the aid of venture capital. Haddon, "The Roots and Early History of
the British Home Computer Market," 129. For another example of reconciliation to the IBM PC, see
Christopher Morgan, "IBM's Personal Computer," BYTE, July 1981, 6-10.
112 Barbara E. and John F. McMullen, "Screen Envy on Wall Street," in Digital Deli, 277-78.
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could keep its software up-to-date with the corporate standard and keep certain kinds of
data and applications segregated on a central server. By the mid-1980s, dozens of
software vendors were offering local area network (LAN) products for PCs.113 Those
who had worked so hard to create a new form of independent, personalized computing,
saw in this a disheartening shift towards "impersonal" computing. As one computer
dealer put it, "The term PC can only be applied to single users... As soon as you hook up
to a mainframe, you're not personal, you're corporate." Peachtree Software President Bill
Goodhew agreed. "Once a program has to come in through the server," he told a PC
Week reporter," the personal computer might as well be a mainframe. ...The inevitable
bureaucracy arrives..."114
David Bunnell, taking stock at the end of 1987, saw this form of networking as
symptomatic of the failures of personal computing. He recalled his original political
hopes for the personal computer: "That it would set the human race free, that it would
equalize opportunity for all races, creeds, minority groups, social classes--even help save
endangered species. Desktop democracy for everyone." He, Felsenstein, Steve Jobs,
Steve Wozniak, Jim Warren, and others, including "conservatives with viewpoints
bordering on libertarianism," had all shared a vision of the PC a a tool for more
democratic society. Rather than ensuring equality of opportunity, however, "PCs are
simply more available to the haves than to the have nots," creating "a new caste system
based on privileged access to data." A gender gap also existed: twice as many boys as
girls had home computer access, and three times as many attended computer camps.
The personal computer, moreover, had become a tool for top-down control. "In
113 Ceruzzi, A History of Modern Computing, 293-5.
114 Ann Sussman, "What's in a Name? Users Fret Over Trend Toward 'Im'-Personal Computing," PC
Week, December 15, 1987, 19.
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some workplaces," Bunnell noted, "PCs are even programmed to keep track of workers'
keystrokes," in order to monitor the pace of their work. E-mail messages were also far
easier for "the powers that be" to intercept and monitor than traditional letters. Bunnell
saw a parallel with television. The early pioneers of that technology also hoped to
"liberate the masses" and serve local communities with local programming. Instead,
however, through the networks, television became a vector for spreading cultural
homogeneity and bland corporate taste. LANs and connectivity threatened to have the
same effect, and "transform personal computing into impersonal computing."115 The only
hope, he believed, was a renewal of the green shoots of political activism, rousing the
personal computer community from its complacency, allowing the technology to fulfill its
democratic mission, and staving off a descent into the dull mediocrity of television.
If corporations had assimilated personal computers into their bureaucratic systems
with hardly a burp, home computing also seemed to have stalled on the road to computer
liberation. Products like the Commodore 64 had driven the price of home computing
down to $200 by the 1983 Christmas shopping season. Most of the millions of owners of
such inexpensive machines, however, used them primarily for games; a fun diversion, but
hardly the basis for redistributing the balance of power in society. These were consumer
electronics of limited capability, not tools of informational empowerment.116 The small
percentage of home computer users with modems and the disposable income to pay for
high phone bills and service charges could reach into either the BBS world, with its stark
115 Bunnell, "The Participatory PC," 15, 24, 16, 25 and 26. On networking as the death knell of personal
computing, see also Bryan Pfaffenberger, "The Social Meaning of the Personal Computer: Or, Why the
Personal Computer Revolution Was No Revolution," Anthropological Quarterly 61, 1 (January 1988), 3947.
116 David H. Ahl, "The First Decade of Personal Computing," Creative Computing, November 1984, 45;
Haddon, "The Home Computer," 41-50. IBM's effort to bridge the gap between home game machines and
office productivity machines, the PCjr, fell flat. Veit, Stan Veit's History of the Personal Computer, 268.
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technical limitations, or into one of the islands of corporate-controlled consumer services,
like CompuServe. It was still quite possible in the mid-1980s for a reasonable person to
dismiss the home computer as a fad, with no practical value.117 Liberation through
computing remained an animating ideal for many of the leading figures and
commentators in the personal computer industry, but that ideal seemed to stand at an
impasse.
Across the Atlantic in France, however, an entirely different program for bringing
computers to the masses was unfolding, based on the computer utility model. France had
its own libertarians who railed against this bureaucratic project, of course, most notably
Bruno Lussato and Jean Bounine, respectively a professor of systems theory at the
Conservatoire Nationale des Arts et Métiers and a computer expert and adviser to French
industrial giant l'Oréal. They opposed the government's plans for a national interactive
computing network, known as télématique, with their own vision of individualized
microcomputers, which they called privatique. As the preface to their manifesto put it,
"we are presented with two technical alternatives--and two alternative forms of social
organization--[that are] largely antithetical."118 Lussato argued that integrated networks
of large computers would produce massive technological breakdowns, on-line crime,
massive unemployment, and an Orwellian state. He allied himself with the likes of
Friedrich Hayek, Milton Friedman, and (French libertarian economist) Henri Lepage
against "centralized, collectivist, and planning-based policies."119 Support for placing

117 As one historian of technology did: Basalla, The Evolution of Technology, 185.
118 “...on se trouve devant deux choix techniques – et deux choix d’organisation sociale -- largement
antinomiques.” Jean Bounine and Bruno Lussato, Télématique ou Privatique?: Questions à Simon Nora et
Alain Minc (Paris: Éditions d’Informatique, 1979), 4.
119 “..politiques centralisatrices, collectivistes et planificatrices.” Bruno Lussato, Le défi informatique
(Paris, Fayard, 1981), 148-235 and 243.
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individual liberty above all other priorities remained significantly weaker in France than
in the U.S., however, and the institutions with an interest in national computer networks
significantly stronger. The French project went ahead. Its evolution convinced some
Americans that the libertarian spirit of the personal computer had blazed a false trail to
the coming "information society," but only reinforced the belief of others in the
superiority of free markets and free individuals as the means to a better technological
future.
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Figure 4.1: Note the presence of Captain Kirk, Commander Spock and the Enterprise in
this BYTE cover by Robert Tinney (BYTE, September 1976).
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Figure 4.2: HAL overwhelmed. The "crosstalk" between the ham and microcomputer
hobby worlds is visible here: while most of the men in the foreground are working on
computer consoles, under HAL's left armpit sits a ham radio operator. (BYTE, October
1976, 94).
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Chapter 5
A Dream Realized?: The French National Computer Utility Network
The revolution of the year 2000 will be that of information for all. Comparable in
technical scale to that of the railroads or of electrification, it will be more profound in
its effects, for the networks of telecommunication compose the nervous system of our
societies.
--Gérard Théry, 19941
Since the mid-1960s, American advocates of the computer utility had argued that
an information revolution loomed on the horizon, and that access to a universal
information system would soon become essential to the economic, cultural, and political
life of every citizen. In the succeeding decades, as more and more workers,
professionals, and even schoolchildren interacted with computers on a daily basis, this
belief spread. A steadily expanding circle of technical, political, and media elites in the
industrialized world came to agree that a new information age was dawning. Access to
computers and their capacity to store and process information was becoming an essential
prerequisite for a healthy and competitive nation.2
The computer utility advocates, however, still feared disastrous consequences if
the computerization of the nation was allowed to unfold at the whim of the market.
Robert Fano saw large organizations continuing to build computer-communications
systems with only short-term interests in mind. In 1972, he wrote that "a nervous system
of society is being developed piecemeal, on an ad hoc basis, to satisfy local needs." If
1 “La révolution de l’an 2000 sera celle de l’information pour tous. Comparable en ampleur technique à
celle des chemins de fer ou de l’électrification, elle sera plus profonde dans ses effets car les réseux de
télécommunications constituent désormais le système nerveux de nos sociétés.” Gérard Théry, Les
autoroutes de l’information (Paris: La documentation Française, 1994), 11.
2 Armand Mattelart, Histoire de la societé de l'information (Paris: La Découverte, 2001). For example,
The Information Society Journal, dedicated to the exploration of the social implications of the information
age, was founded in 1981. See also Starr Roxanne Hiltz and Murray Turoff, The Network Nation: Human
Communication via Computer (Reading, MA: Addison-Wesley, 1978); James Martin, The Wired Society
(Englewood Cliffs, NJ: Prentice-Hall, 1978).
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American society failed to make a conscious choice to avoid this outcome and instead
build a unified public system, Fano argued, it would find itself dominated by bureaucratic
organizations and witness the withering of democracy.3
In the late 1970s, J. C. R. Licklider echoed this sentiment with still greater
vehemence. By then, the ARPA community had brought what we now know as the basic
Internet protocols, TCP and IP, to approximately their present form.4 Yet it was far from
obvious, to Licklider or anyone else, that these protocols would lead to a globe-spanning,
universally accessible computer-communications network. In fact, Licklider believed
that in America large organizations would continue to dominate computing in the 1980s,
engaging mostly in non-interactive, batch data processing, while occasionally making use
of one of a variety of incompatible data networks. Only Japan, due to the government
coordination of national projects there, would achieve a universal, seamless, and
interactive computer-communications system.5
The U.S. could find a brighter future, Licklider thought, only if "the government
organizes all the resources of society to develop and exploit networking in socially as
well as economically productive ways." Only government had the patience for the longterm planning and coordination needed to produce an international network of networks,
which would become "the main and essential medium of information interaction for
governments, institutions, corporations, and individuals.” This hierarchically-organized
"Multinet" would replace both stand-alone computer systems and communications
3 Robert M. Fano, “On the Social Role of Computer Communications,” Proceedings of the IEEE 60, 11
(November 1972), 1249 and 1252.
4 The splitting the Internet protocol into TCP and IP occurred in January 1978. Janet Abbate, Inventing the
Internet (Cambridge, MA: MIT Press, 2000), 130-31.
5 J. C. R. Licklider, "Computers and Government," in The Computer Age: A Twenty-Year View, eds.
Michael L. Dertouzos and Joel Moses (Cambridge, MA: MIT Press, 1979), 89-90. See also J. C. R.
Licklider and Albert Vezza, “Applications of Information Networks,” Proceedings of the IEEE 66, 11
(November 1978), 1330-1346.
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systems such as the post office and the telephone. Many citizens would work at home,
even shop at home using electronic money. Taxation, business audits, and voting could
all be embedded into Multinet's operations. Carefully articulated protocols would ensure
that each individual and organization would have access to only the information to which
they had a legitimate right. Playing on Americans concerns about government abuses in
the wake of Nixon's resignation, Licklider joked that "...one might even say the security
would have to be Watertight."6 Rather than a fragmented system in the service of various
private interests, Multinet would provide a universal network at the service of the public,
"the extension of computer power to the people."
To accomplish this would require overcoming not just technical but political
difficulties: the estrangement of the public from the federal government, and the lack of a
focused and coherent government computerization policy. "One can imagine even a
man-on-the-moon-like program with a computer-NASA," he wrote, "to plan, manage,
and fund the necessary developments. That may sound like unreconstructed 1960s
thinking, and perhaps it is, but pendulums swing both ways.”7 This pendulum, however,
did not swing back. Massive, government-driven technological projects such as Apollo
did not find renewed favor in the U.S. On the contrary, within two years, the newlyinaugurated President Reagan would declare that "government is not the solution to our
problem, government is the problem."8
Across the Atlantic, however, the situation was altogether different. In France, the
idea of the coming information revolution was tinged with anxiety about the waning
6 Licklider, "Computers and Government," 89, 91 and 115.
7 Licklider, "Computers and Government," 124 and 123.
8 CSPAN, "President Reagan 1981 Inaugural Address," January 20, 1981, 6:55, http://www.cspanvideo.org/
program/5801-1 (accessed November 23, 2010).
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cultural and economic strength of the French nation, stripped of empire and subject to the
whims of an American hegemon. From the French perspective, the growing importance
of computers and communications provided new avenues for American influence, but
also a new opportunity for the renewal of French greatness, and a new means of
integrating the French nation and redressing economic and social imbalances between
Paris and the provincial periphery.9
Under these circumstances, the engineer-managers of the French telephone system
stood in a perfect position to advance their professional and commercial position by tying
themselves to the project of reinvigorating the French nation through information. Much
like the military engineers described by Ken Alder or the nuclear engineers described by
Gabrielle Hecht, these telecommunications engineers served as mediators between the
state and industry, and used that position to advance a new vision of national
improvement through technological progress.10 To do so, they created a national, public
network for computer-based information services, a system that came to be known as
Minitel.
Though no comprehensive scholarly history of Minitel exists, its story has been
told in many forms.11 Many accounts either celebrate Minitel as an example of a truly
9 Geographer Jean-François Gravier called for a new campaign to develop the provinces in the immediate
post-war period in Paris et le Désert Français (Paris: Portulan, 1947), and the Fifth Republic
institutionalized that project with the creation of la Délégation à l’Aménagement du Territorie et à l’Action
Régionale (DATAR) in 1963. John Ardagh, The New France. 3rd ed. (Harmondsworth, England: Penguin
Books, 1977), 186-97.
10 Ken Alder, Engineering the Revolution: Arms and Enlightenment in France, 1763-1815 (Princeton, NJ:
Princeton University Press, 1997), 10; Gabrielle Hecht, The Radiance of France: Nuclear Power and
National Identity after World War II (Cambridge, MA: MIT Press, 2009 [1998]).
11 The most thorough account of Minitel's early history is the enthusiastic Marie Marchand, La Grande
Aventure du... Minitel (Paris: Larousee, 1987). Michel Abadie, Minitel Story: Les Dessous d'un Succès
(Paris: Favre, 1988) details internal decision-making at the DGT but lapses into passages of historical
fiction. Other works have considered the problem of transitioning from Minitel to Internet: Pierre-Jean
Benghozi and Christian Licoppe, “Technological National Learning in France: From Minitel to Internet,” in
The Global Internet Economy, ed. Bruce Kogut (Cambridge, MA: MIT Press, 2003), 153-90; Gunnar
Trumbull, Silicon and the State: French Innovation Policy in the Internet Age (Washington, D.C.:
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democratic technology founded on an ethos of public service or criticize it as a
backwards technology imposed on its citizens by the French state.12 Rather than
attempting to assess Minitel retrospectively as a success or failure, however, this chapter
will focus on the political and institutional conditions that made it possible, and the
difficulty that American businesses had in mustering an equivalent response given their
very different circumstances.13 This excursion abroad therefore reinforces the argument
that politics and culture played a major role in the success of personal computing and
failure of the computer utility in the United States.
The Minitel story also highlights the completeness and contingency of the Internet
surprise. During the 1980s, few outside the world of computing and scientific research
had heard of the Internet. Certainly no one outside of that sphere--including social
scientists, telecommunications companies, the press and media firms, regulatory
agencies, and national governments--looked to that hodge-podge, difficult to use, and
academically-oriented system as a solution to the problem of a universal computercommunications system. Instead, the most compelling model on offer, in spite of all its
failings and limitations, was in France. For a decade Minitel shone out across the sea,
kindling French hopes that they had re-lit the beacon of national radiance, while causing
Brookings Institution Press, 2004), Chapter 4. Élie Cohen, Le Colbertisme 'high tech': Économie des
Telecom et du Grand Projet (Paris: Hachette, 1992), provides the most similar account to my own, focusing
on the arc of the DGT story from the telephone modernization plan to the loss of faith in state-led
infrastructural projects.
12 For the former, see H.L. Moulaison, "The Minitel and France's Legacy of Democratic Information
Access," Government Information Quarterly 21 (2004), 99-107; Amy L. Fletcher, "France Enters the
Information Age: A Political History of Minitel," History and Technology 18, 2 (2002), 103-117. For the
latter see Louis Rossetto, “Rebuttal of the Californian Ideology," http://www.alamut.com/subj/ideologies/
pessimism/ califIdeo_II.html (accessed March 16, 2009); Richard Kramer, "The Politics of Information: A
Study of the French Minitel System," in Between Communication and Information, eds. Jorge R. Chement
and Brent D. Ruben (New Brunswick, NJ: Transaction Publishers, 1993), 453-86.
13 The framework here is that of Daniel T. Rodgers, Atlantic Crossings: Social Politics in a Progressive
Age (Princeton, NJ: Princeton University Press, 1997), which demonstrates how the differently constituted
ideologies and "field of interests"in the U.S. affected efforts to borrow European policy in the first half of
the twentieth century.
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some Americans to fear that their own nation had fallen into the shadows. Only after
France itself gave up on the institutional structure that had made Minitel possible, and
remade their national telecommunications system to fit a new regime of global
competition, did that system entirely lose its luster.

Revitalizing the Nation through Technology
The Minitel system came to fruition at the tail end of a particular era in French
history, characterized by vigorous state intervention to facilitate industrial growth and
technological change. Scholars often trace this tradition of state-directed technological
development back to the seventeenth century projects of Louis XIV's finance minister,
Jean-Baptiste Colbert, but it received new impetus in the decades after the Second World
War.14 Economically shattered, shamed by the German occupation of the 1940s,
struggling with decolonization in the 1950s, and anxious to regain world power status in
the 1960s, the leaders of France took measures to strengthen key areas of domestic
industry and technology.15 The desire to reverse France's decline and restore its greatness
often manifested itself in talk of renewing French rayonnement, or radiance, making
France once more a source of Enlightenment, shining out as an example to all others.16
As an American journalist put it some decades later, the French felt a powerful need "to
14 Cohen, Le Colbertisme 'high tech'; John Zysman, Political Strategies for Industrial Order (Berkeley:
University of California Press, 1977), 194-200.
15 Gabrielle Hecht, "Planning a Technological Nation: Systems Thinking and the Politics of National
Identity in Postwar France,” in Systems, Experts, and Computers: The Systems Approach in Management
and Engineering, World War II and After, eds. Agatha C. Hughes and Thomas P. Hughes (Cambridge, MA:
MIT Press, 2000), 133-160; Hecht, The Radiance of France, 330. Hecht makes clever use of the fact that
rayonnment means both radiance and radiation. The French state also reinvigorated its social welfare
programs and cultural institutions in this period: Philip Nord, France's New Deal: From the Thirties to the
Postwar Era (Princeton: Princeton University Press, 2010).
16 Hecht, The Radiance of France, 2; Robert Gilpin, France in the Age of the Scientific State (Princeton,
NJ: Princeton University Press, 1968), 12.
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represent something beyond themselves, to light up the world, to glow with the torch of
civilization itself."17
To respond to this need, the French created an array of new institutions. In terms
of broad industrial development, the most important was the Commissariat Général du
Plan, or Planning Commission, created to facilitate the post-war reconstruction. It
produced its first five-year prospectus in 1946, targeting key infrastructural systems, such
as electricity and transportation, for heavy investment. Though not an enforceable
mandate, each Plan set goals intended to guide government and industry decisions and
they evolved, as one American observer put it, into "one of the principal ways in which
French society evaluates the state of its over-all well-being and establishes the goals to be
accomplished in each succeeding five-year period."18 During the same immediate postwar period, the French government also created an agency for developing nuclear
technology (Commissariat à l'Énergie Atomique, CEA), an agency for general scientific
research (Centre National de la Recherche Scientifique, CNRS), and re-ratified a
telecommunications research agency created in the twilight of the Vichy regime, the
Centre National d'Études des Télécommunications (CNET).19 While the plan set broad
goals, the government also targeted specific areas of technological development with
grands projets such as the Diamant rocket, the Mirage fighter, the Concorde supersonic
transport, and the force de frappe (nuclear strike force).
Charles de Gaulle, President of France from 1958 until 1969, was a crucial actor
in many of these developments. The Fifth Republic (itself a product of de Gaulle's will)
17 Richard Bernstein, Fragile Glory: A Portrait of France and the French (New York: Alfred A. Knopf,
1990), 3.
18 Gilpin, France in the Age of the Scientific State, 219-20.
19 François Chesnais, “The French National System of Innovation," in National Innovation Systems: A
Comparative Analysis, ed. Richard R. Nelson (New York: Oxford University Press, 1993), 202.
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had greatly increased the ability of the French executive to control policy, and de Gaulle
did not shy away from doing so. He believed that domestic expertise in cutting-edge
technology was essential to France's economic and military independence (especially
from the United States), which were in turn prerequisites for sustaining France's essential
grandeur, essential in the deepest sense, because without it France would, to de Gaulle's
mind, cease to be France.20
In the case of computer technology specifically, de Gaulle's government
undertook a "Plan Calcul" in 1967, in response to an unacceptable degree of French
dependence on American firms. Among the most disturbing developments were the 1964
General Electric purchase of the major French computing firm Machines Bull and the
1966 refusal of the American government to allow Control Data Corporation (see Chapter
3) to export a supercomputer intended for the French nuclear weapons program.21 In
order to build a strong, independent base for French computing, the Plan Calcul created a
government commission to oversee the development of French computing, founded two
new computer research organizations, and forged new "national champions" for
computers, computer peripherals, and electronic components. These champions would,
the government hoped, meet much of France's domestic demand for computing and
eventually grow strong enough to compete on the international market with American
firms.22
20 Walter A. MacDougall, "Space-Age Europe: Gaullism, Euro-Gaullism, and the American Dilemma,"
Technology and Culture 26, 2 (April 1985), 181-2. De Gaulle thus operated within a framework of
Darwinistic struggle between nations. See also Michael Bess, The Light-Green Society: Ecology and
Technological Modernity in France, 1960-2000 (Chicago: University of Chicago Press, 2003), 18-19.
21 Pierre Gadonneix, "The Plan Calcul: An Attempt to Meet the U.S. Challenge in the French Computer
Industry," DBA diss., Harvard University, 1974, Exhibit 2-2.
22 Pierre Mounier-Kuhn, "Le Plan Calcul, Bull et l'industries des composants: les contradictions d'une
stratégie," Revue Historique 290, 1 (1995), 123-27; Gadonneix, "The Plan Calcul," Chapter 2. "National
champion" is a term of art in the industrial policy literature, indicating one company within a sector that is
singled out for state favor in order to enhance its ability to compete in global markets.
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From Planning Commission to Plan Calcul, the French government operated from
a point of view decidedly different from that of the United States, both in general
economic and strategic terms, and in the field of computing particularly. The U.S. stood
complacent at the head of the pack while the French underdog licked its wounds, eager to
restore a lost past through a new technological future. When combined with the
Colbertist tradition of state-initiated large-scale technological projects, the sense that
France had fallen behind and needed to take dramatic action to catch up had a profound
effect upon the development of computer-communications systems in France.

The Institutions of French Telecommunications
To create Minitel, however, required not only means and motive, but also
opportunity, which was provided by the expansive institutional freedom of the French
telecommunications operator. The Bell System in the U.S. was a regulated private
company, carefully monitored and constrained by government, primarily via the Federal
Communications Commission (FCC) and the Department of Justice's anti-trust division.
A 1956 Consent Decree agreed between the Justice Department and Bell kept the latter
out of businesses other than telecommunications services, on the assumption that it would
abuse its monopoly power if allowed into unregulated markets. The 1971 FCC
Computer decision made explicit the implication that Bell was entirely barred from
offering hybrid computer-communications services.23 Thus while Bell's laboratories

23 Kenneth N. Bickers, “The Politics of Regulatory Design: Telecommunications Regulation in Historical
and Theoretical Perspective,” PhD diss., University of Wisconsin, 1988, 273-9; “Tentative Decision of the
Commission: Regulatory and Policy Problems Presented by the Interdependence of Computer and
Communication Services and Facilities," in Federal Communications Commission, Federal
Communications Commission Reports, 2nd series, vol. 28 (Washington, D.C.: U.S. Government Printing
Office, 1972), 298.
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spent considerable resources investigating computer technology, it could use the resulting
advances only for internal operations and for the enhancement of its regulated
communications service. Even after the Department of Justice deal that broke-up the Bell
System in 1984, the regional phone carriers, or Baby Bells, remained barred from
providing computer-based services.24
In France, on the other hand, as in much of Europe, the operation and regulation
of the telephone resided in a single body, the Direction Général des Télécommunications
(DGT), which itself was an administrative component of the state, under the Postal and
Telecommunications (PTT) Ministry. The DGT was created under Vichy to unify
telegraphy, wireless, and telephony under a single organization; shortly thereafter the
government also created a telecommunications school, the École nationale supérieure
des télécommunications (ENST).25 With an independent organizational existence and no
regulatory agency overseeing them, the telecommunications engineers had no direct
constraints--given a cooperative government--on building a unified national computer
services system. The DGT could, in effect, realize Western Union's dream to become a
national information utility.
The DGT's earliest experience with digital computing came through its research
affiliate, CNET, France's answer to Bell Labs. France had long depended heavily on
24 Amy L. Fletcher, “Markets and States in the Information Society: A Comparative Institutional Analysis
of Telecommunications Policy in the United States and France,” PhD diss., University of Georgia, 1997,
points to two distinctions to explain the emergence of Minitel in France: a competition-centric press model
of telecommunications in the U.S. versus a equality-centric postal model in France; and a universal service
goal based on numeric criteria (U.S.) versus a subjective and potentially expansive notion of public service
(France). This model is useful but not entirely satisfactory; though the Minitel network was a public
monopoly, the Minitel services market was a competitive system modeled on the press.
25 The PTT originally stood for Postes, Télégraphes, et Téléphones, but in 1959 it became Postes et
Télécommunications, and was sometimes called P et T. In the interest of clarity I will use PTT throughout.
Michel Atten, François du Castel, and Marie Pierre, eds., Les Télécoms: Histoire des Écoles Supérieures
des Télécommunications, 1840-1997 (Paris: Hachette, 1999), 75-76 and 88.
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subsidiaries of American and Swedish firms (International Telegraph and Telephone and
Ericsson) to provide its telephone equipment, and the Vichy government created CNET to
break that dependency by building up a domestic base of cutting-edge French telephone
technology.26 In 1957, CNET director Pierre Marzin formed a department for Research
on Electronic Machines to investigate the possibility that an electronic digital computer
could serve as a high-speed controller for a telephone switch. This department set up
shop at CNET's lab in the Paris suburb of Issy-les Moulineaux, and built several
experimental digital switching systems over the following decade.27
CNET built up further computing expertise at two other centers. In 1963, it
inaugurated a new lab in the far western Breton town of Lannion, to satisfy both
governmental plans for regional development (which had assigned to Brittany an
"electronics vocation") and Marzin's desire to give something back to his native region.28
Marzin charged the Lannion lab with the mission of developing "temporal" digital
switching, which would allow a single communications channel to carry multiple
conversations, each assigned to different time intervals.29 A decade later, in 1972, CNET
formed another lab in Brittany, at Rennes, guided again by regional development aims.
This Centre Commun d'Études de Télévision et Télécommunications (CCETT) was a
joint venture with the government broadcasting agency, which, after a 1974 reorganization, became Télédiffusion de France (TDF). The CCETT lab, well-endowed
26 Alan Cawson, et. al., Hostile Brothers: Competition and Closure in the European Electronics Industry
(Oxford: Clarendon Press, 1990), 128-30.
27 L. J. Libois, "La commutation électronique: De Platon à la numerisation du réseaux français de
télécommunications, le choix stratégique de la commutation électronique temporelle," Association pour
l'Histoire des Télécommunications et de l'Informatique, http://www.ahti.fr/publications/Libois.htm,
(accessed October 23, 2009).
28 Ardagh, The New France, 40.
29 This "commutation numerique temporelle" is a form of time-division multiplexing (TDM). It depends
on a computer to digitally sample the sounds on one end and another to reconstruct the tones on the other modulation par impulsion et codage (MIC), or pulse code modulation (PCM).
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with computing experts, was given several missions, including research on networks for
téléinformatique, meaning, roughly, remote-access computing.30
In the late 1960s and 1970s both DGT administrators and CNET researchers
expressed a deep interest in téléinformatique, the closest French equivalent to the English
term "computer utility." The DGT's top management had an unusually sharp interest in
technology and engineering; almost all were graduates of France's top engineering
school, l'École Polytechnique, and the higher school for telecommunications, ENST, and
most had also done a stint at CNET. They were well aware of the increasing fusion of
computers with communications networks in the United States, and they had much the
same vision for more democratic access to computing as their American counterparts.31
Gilbert Dennery, head of the DGT's office for téléinformatique and specialized
networks, for example, was one of France's computer utility advocates. He foresaw
applications for businesses, government organizations, and private individuals professionals services for doctors, lawyers, and the like; and also consumer services in
programmed instruction, on-line banking, and tele-shopping.32 Dennery also shared with
Fano and Licklider a belief in the necessity for a universal network, warning that
proceeding carelessly could lead to the "uncontrolled growth of 'wild' networks... which
will be difficult, should the need arise, to connect with one another." Such
interconnection, he asserted, was necessary to ensure reliability, economic efficiency, and

30 Téléinformatique is a portmanteau of télécommunications and informatique (meaning computing or
computer science). Informatique is itself a portmanteau of information and automatique.
31 In 1976 Fano received a letter co-written by a CNET engineer and a professor at Pierre and Marie Curie
University, asking for his help in developing a textbook on téléinformatique. Fano demurred, citing prior
commitments. C. Macchi and J. F. Guilbert to Fano, July 22, 1976 and Fano to Macchi, July 28, 1976,
Folder M, Box 4, RMF.
32 “Le développement des moyens d’échange d’information: la téléinformatique,” Revue Générale de
l’Électricté, special issue, May 1971, 57.
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free commercial exchange.33 It seemed only natural to Dennery that, just as with the
electric, gas, and rail systems of the first industrial revolution, the second industrial
revolution of computing "will equally necessitate the development of a public network
and a public service for téléinformatique."34
The commercial computer utility in the U.S. developed primarily out of the
computer industry, due to the regulatory restraints on telecommunications companies and
Western Union's financial difficulties. The fact that téléinformatique, by contrast, found a
secure home in the French telecommunications industry had several important
implications. First, the DGT's telecommunications monopoly and the European tradition
of creating monopoly networks under government control made achieving an integrated
network far easier. Second, unlike the computer industry of the day, the DGT was
accustomed to looking to the general public for its user base. While IBM management
scoffed at the whole notion of interactivity as ludicrously overblown, DGT researchers
and administrators bubbled with enthusiasm for the possibilities of a national on-line
computing network.
The difference in context also had technological implications: given its broad
customer base, the DGT had a strong interest in simple, telephone-like terminals offering
access to basic consumer services. The idea of using the push-button (or “Touch-Tone”)
telephone as a computer terminal certainly received attention in the U.S. In fact, when it
created Touch-Tone, Bell provided the * and # buttons for use as computer commands,

33 "...une croissance incontrôlée de réseaux 'sauvages'... qu’il sera difficile, en cas de besoin, de raccorder
les uns aux autres," “ordre économique." “Un mariage de raison,” Postes et Télécommunications, no. 190,
October 1971, 9. Dennery didn't write this article, but its author seems to have based it almost entirely on
an interview with him.
34 "...nécessitera de même l’amenagement d’un réseaux public et d’un service public de téléinformatique."
"Le développement des moyens d’échange d’information,” 59.
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and its original standard also supported A through D buttons for menu selection, though
few phones were ever equipped with them.
Leon Davidson, a former IBM researcher, founded Metroprocessing Associates in
1968 to offer his consulting expertise to companies providing services via push-button
telephone terminals.35 Based on his experience using such devices on a time-sharing
system at IBM, he believed that “the computer industry is now in a position to expand
into the average home or office with time-sharing ‘multi-terminal’ systems… to the
average citizen, office worker, professional man, shopkeeper, executive, etc., and last but
not least, to the student of any age who will be living in the ‘computerized’ world of
tomorrow."36 The telephone terminal found no traction in the mainstream of the U.S.
time-sharing industry, however. That industry thrived as what one time-sharing executive
called an "incestuous" market of "computer people selling to computer people..."37 Its
main customer base consisted of engineer and scientist programmers, and programmers
wanted QWERTY-based consoles that allowed them to type their input rapidly and see a
record of it.
It was CCETT and CNET engineers' interest in low-cost domestic computer
services that led them to develop the technology that would under-gird the Minitel
system. The first development along these lines, CNET's TIC-TAC system, had its
genesis in 1971, in the fusion of a push-button telephone project at at Issy-lesMoulineaux with a project to use computers for speech synthesis at Lannion. Christian
35 “New Firm Will Counsel Telephone/Computer Users," Datamation, April 1968, 157-59; Leon
Davidson, “Access to a Computer for Every Person—A Prediction,” Computers and Automation, March
1969, 13.
36 Leon Davidson, “'Poor Man’s' Time-Shared Computer Input: The Button Telephone,” Computers and
Automation, February 1965, 9.
37 F. Barry Nelson, “Shakeout in T-S: This Is It! Or Should it be Called Shakedown?”, Datamation, March
1970, 135.
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Carrouge realized that by using the push-button telephone as input to the speech
synthesizing computer, office workers and students could get a verbal response to simple
calculations, a service he called Calculation Service by Telephone (SCT).38 Given the
limitations of voice response and the growing availability of small desk calculators,
however, Carrouge's team soon turned to a different terminal that would support a
broader range of services, the videophone.
The idea of using a videophone to display computer output was not new; Bell had
launched its Picturephone in the U.S. in the late 1960s with the expectation that it it
would eventually serve as a low-cost computer terminal, an infrastructure for mass data
communications in the coming information society. Unlike most video terminals,
however, which refreshed themselves from a local memory, videophone systems piped a
continuous stream of images to the screen, which meant they required expensive, highbandwidth connections. Regulatory constraints also hampered Bell's ability to
experiment with pricing and marketing structures, and it abandoned the Picturephone by
the end of the 1970s.39 CNET had its own internal and experimental videophone
network, and the SCT team soon adapted it to display the results of calculations, and to
provide other computer-based applications, such as an electronic directory of all CNET's
videophone users.
Videophones, however, were unlikely to appear in homes anytime soon. Why not,
then, Carrouge's team reasoned, make use of a screen already present in almost every
French household, the television? The result, built in 1974, was TIC-TAC, a box of
38 Christian Carrouge, “Le service de calcul par téléphone: le système SCT,” L’Echo des Recherches,
January 1973, 18-25.
39 Kenneth Lipartito, "Picturephone and the Information Age: The Social Meaning of Failure," Technology
and Culture 44, 1 (January 2003), 50-81.
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integrated circuitry that sat between television and telephone line, storing signals
transmitted across the line into a small memory and then translating the saved data into
an image to be displayed.40 The input device remained the push-button telephone, which
sent control signals back to the central computer. Unlike the sophisticated, beautiful, and
responsive PLATO system, TIC-TAC was crude, slow, and inexpensive. But it could use
minicomputers or smaller mainframes as servers, rather than the mulit-million dollar
systems needed for central PLATO, and at sufficient volume the terminal might be
manufactured for only one or two hundred dollars. Unlike the high-bandwidth
videophone, moreover, it required only a normal telephone line for communications. Its
creators considered it "the instrument best-adapted to democratize computing," given a
widely accepted technical standard and mass production.41
Independently, a team of engineers under Yves Guinet at CCETT in Rennes began
in 1973 to develop their own system for displaying information from a computer on a
television screen, called ANTIOPE. Hoping to improve on and compete with the
"teletext" technology developed in Britain, they developed the means to broadcast
screens of text and simple graphics (such as a weather forecast) in the blanking intervals
normally left empty to allow for the re-setting of the television's electron beam.42 A box
sitting between the antenna and the television translated the data into images, while a
keypad allowed the user to choose among the various screens being broadcast at any
40 TIC-TAC stands for terminal intégré comportant téléviseur et appel au clavier, or integrated terminal
comprising a television and keyboard command.
41 "...est l’instrument le mieux adapté pour démocratiser l’informatique." Christian Carrouge, H. Tournay,
and D. Poulbot, “Un terminal économique: le poste à clavier à fréquences vocales,” Commutation et
Électronique, no. 51, October 1975, 87.
42 ANTIOPE stands for Acquisition Numérique et Télévisualisation d’Images Organisées en Pages
d’Ecriture, or Digital Acquisition and Televisualization of Images Organized into Pages of Text. The British
had two similar systems, Ceefax (from the BBC) and ORACLE (from the Independent Broadcasting
Authority (IBA)).

250

given time. In 1977, after seeing the interactive TIC-TAC at work at an exposition
Moscow, Guinet's team began to experiment with its own interactive device, TITAN,
using the telephone line for two-way communication and a telephone keypad for input.43
Thus CNET and CCETT converged on a very similar low-cost design for offering
information services, overlaid on a pre-existing infrastructure of domestic technology.
By the late 1970s, videotex became the standard term of art for such systems. It
described any service using specialized integrated circuits to turn television and
telephone into an interactive terminal suitable for requesting, decoding and displaying
screens of text and graphics from a remote computer.44

The Modernization of French Telecommunications
A popular 1960s sketch by famed French comedian Fernand Raynaud portrays a
would-be telephone user who suffers patiently as the clerk at the local telephone office
repeatedly puts off his simple request to make a call to a Paris suburb. Finally
exasperated, he resorts to asking for an operator in the United States in order to place his
call through to Asnières. "Le 22 à Asnières" became such a well-known symbol of the
backwardness of the French telephone that a French writer could simply allude to it
without needing to describe it, knowing the reference would be understood.45 Like
computing, the telephone was a tender spot for French pride. In 1967, only 75% of
French telephone switches were automated, while North America and most of Western
Europe automation rates stood at 95 to 100%. The country had 13 phones per 100
43 TITAN stands for Terminal Interactif de Télétexte à Appel par Numérotation, or Interactive Teletext
Terminal Called by Dialing.
44 The broadcast technology for which ANTIOPE was originally created was known as teletext, sometimes
confused with the (unrelated) technology of teletex.
45 Marchand, La Grande Aventure Du… Minitel, 15.
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inhabitants, trailing Germany at 16 and Britain at 21, with Sweden and the U.S. far ahead
at 48 and 50, respectively.46 New subscribers waited an average of fifteen months for the
DGT to install a phone line, while the delay in the U.S. and Sweden rarely exceeded two
weeks.47
Scholars and other observers of France have put forward several different
explanations for this phenomenon, known as the retard, or backwardness, of the
telephone. The least convincing argument points to the supposedly inherent lethargy of
state telephone monopolies. Such monopolies existed everywhere in Europe, including
highly advanced Sweden.48 Others blame the cultural peculiarities of France: the state's
desire to control information and avoid the democratizing power of the telephone, and a
tendency to see the telephone as an a low-class device conducive to upsetting the social
order and to enabling illicit affairs.49 Others still point to the specific culture of the
telecommunications elite, which operated until 1974 according to a Gaullist "arsenal"
logic, focused on ensuring national autonomy by developing native capacity in telephone
technology, rather than on providing service to users.50
Such cultural and institutional inhibitions to vigorous development of the
telephone prevented action to resolve pre-existing structural and financial problems.
During the early decades of the telephone in France the administration of the postal and
telephone systems was fully integrated, and it therefore made eminent sense for them to
share facilities and employees by putting a small manual switch in each village post
46 Jean-François Rugès, Le téléphone Pour Tous (Paris: Éditions du Seuil, 1970), 9-10.
47 Alain le Diberder, “La production des réseaux de télécommunications: Examen critique de la solution
française,” PhD diss., University of Paris, 1980, 71, Box 8, 1982/0289, ANF.
48 Sam Wyly, 1,000 Dollars and an Idea: Entrepreneur to Billionaire (New York: Newmarket Press, 2008),
91.
49 Justine de Lacy, "The Sexy Computer," The Atlantic Monthly, June 1987, 22.
50 Cohen, Le Colbertisme 'High Tech', 90-92.
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office.51 By 1928, therefore, the French telephone system had 21,500 switches, twenty
times more than the U.S. and eight times more than elsewhere in Europe, in proportion to
the number of subscribers. The PTT ministry automated these thousands of rural
switches at low-cost during the Depression by eschewing dial telephones and the
expensive electromechanical equipment needed to handle them; instead callers signaled
their desire to contact someone with a magneto, and the rural switches simply passed
these requests on for management at a manually-switched regional center. After the war,
however, the DGT lacked the funds to re-organize, automate, and consolidate this
sprawling system, and was not allowed to borrow to do so. Since most French elites did
not consider the telephone a critical infrastructure in the same sense as electricity and
roads, it also received no targeted investment in the Plans.52
By the late 1970s, however, a major program of rattrapage, or catch-up, had gone
a long way to improving the situation. First, the government began to allow the DGT to
finance investments through certain forms of external borrowing in the late 1960s. Then
the Sixth Plan of the French Planning Commission, covering 1970-75, made investment
in the telephone infrastructure a priority for the first time.53 Rattrapage properly
speaking, however, began with the 1974 election of Valéry Giscard d'Estaing to the
Presidency, and his appointment of a new DGT Director, Gérard Théry.54 Giscard made a
51 This integration dated to the 1878 decree (set by an 1873 law) creating l'Administration des Postes et
Télégraphes, which later absorbed the telephone and became the PTT. Louis-Joseph Libois, Genèse et
Croissance des Télécommunications (Paris: Masson, 1983), 76-78 and 188.
52 Alain Le Diberder, La production des réseaux de télécommunications (Paris: Economica, 1983), 17 and
54-60; Catherine Bertho, Histoire des Telecommunications en France (Toulouse: Érès, 1984), 184-5.
53 Cawson, et al., Hostile Brothers, 122-145; Rugés, Le Téléphone pour Tous, 48-51.
54 Graduates of that school formed the corps of telecommunications engineers. Among the most
prestigious and best known of the grands corps are the Corps des Mines and the Inspection des Finances.
Ezra N. Suleiman, Elites in French Society: The Politics of Survival (Princeton, NJ: Princeton University
Pres, 1978); Jean-Marie Charon, "France Télécom: un opérateur de réseau devient un acteur de la
communication," Réseaux 7, 37 (1989), 33.
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natural ally for Théry and his fellow engineer-administrators. Since 1967, he had
championed one of the dreams of the telecommunications elite, to make the DGT an
independent public corporation modeled on electrical utility Électricité de France,
freeing them from the Post Office and the parliamentary budgeting process. A fellow
polytechnicien, Giscard also had the engineer's faith in the capacity of technology to
improve society. He ran on a platform of modernization, and intended to launch a
program of computerization upon entering office. Théry, however, convinced him of the
necessity of first upgrading the telecommunications infrastructure.55
The close relationship between Théry and Giscard; the lobbying of CNET, which
was eager to deploy its new digital switching technologies; growing public
embarrassment with the French phone system; and the belief that the rich world was
shifting from an industrial to a service and information economy - all of these factors
combined to bring more capital, political and financial, to bear on the telephone
problem.56 While the number of French telephone subscribers had increased by over 70%
between 1970 and 1975, to 6.9 million, between 1975 and 1980 the number more than
doubled, to 15.6 million.57 This acceleration can be ascribed in part to reforms under
Théry that gave the DGT a more commercial orientation. He reduced CNET's
independence - its power to negotiate directly with equipment manufacturers went to
what became the Office of Industrial and International Affairs (DAII), and Théry brought
in an outsider to the telecommunications fraternity, mining engineer Jean-Paul Souviron,
to head it. He successfully campaigned for greater budgetary flexibility and the
55 Thatcher, The Politics of Telecommunications, 43-44 and 128.
56 Cawson, et. al., 122 and 143; Fletcher, "France Enters the Information Age," 107-108.
57 M. Louis Perrein, “Annexe No. 40 to Rapport Général, Postes et Télécommunications,” Folder
“Presentation & deiscussion au Sénat,” Box 12, 1986/0380, ANF.
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relaxation of civil service restrictions on the compensation and mobility of his
employees. The crucial factor, however, must be considered the unprecedented one
hundred billion francs (about ninety-five billion 2011 dollars) approved by Parliament for
investment in telecommunications modernization under the 7th Plan (1975-1980).58
Almost from the start of his tenure, Théry was already looking beyond the
telephone rattrapage, to the next stage in the development of French
telecommunications. Massive investments were flowing into the DGT's coffers, and it
had transformed the image of French telecommunications at home and abroad, from
laggard to leader in digital switching. Simple arithmetic showed, however, that the
market for new telephone lines would soon become saturated - France only had so many
households. Moreover, the rapid increase in phone lines during the 1970s, at a rate of
some two million a year, had created a serious problem - while overall phone traffic grew,
traffic per line steadily decreased. This occurred because the most active users of the
telephone already had one before the rattrapage began, and because new subscribers
used their phones less than those long familiar with the device.59 The search for a means
to generate more traffic was high on Théry's priority list.60 Finally, the DGT faced a
wider political problem given that the latest digital switches required fewer workers to
assemble than the older technology. The rattrapage was expected to generate a boom in
telecommunications exports that would more than offset any loss of employment, but that
boom never materialized. Théry, therefore, was also searching for some way to stimulate
58 Cawson, et al., 123. This did not represent a gift from the treasury of 100 billion francs; the money for
the investment was to come from the DGT's income and from loans from various sources. Historical
exchange rates come from www.onanda.com. The franc stayed between 4 or 5 to the dollar through 1980,
fell steadily to 9 or 10 by 1985, and then rose again to between 5 and 6 in the late 80s and early 90s.
59 Roulet, “Perspectives d’Evolution de l’Equipement Telephonique,” November 10, 1978, 8, Box 1,
1981/0580, ANF.
60 “87ème Reunion de Direction Generale,” September 19, 1977, Folder “Compte Rendus, Reunions de
Direction Generale, 23 juin 75 - 13 mars 79,” Box 1, 1987/0354.
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the DGT's industrial dependents.61
Ever the engineer, Théry looked to new technologies to as a means to sustain and
expand the DGT's political and economic position. In the spring of 1976 he had a dossier
prepared for Giscard and his inner cabinet on the DGT's plans for new services to
simulate telephone traffic over the next 15 years, which included "remote-access
computing," "facsimile," "télécentres," and the introduction of "computing at the service
of the private individual."62
In 1977, Théry's growing concern about developments in Britain led him to look
to the TIC-TAC and TITAN technologies developed in the DGT's labs as an immediate
means of advancing his general plans for a technological stimulus. He had attended an
electronics exhibition in Berlin in August, and the British advances he saw there
disturbed him. He commissioned a report from Alain Bernard at the Office of Industrial
and International Affairs (DAII), summarizing the situation and possible responses.63
Bernard responded in December with a report on "la téléinformatique domestique."64 The
British Post Office (BPO)'s videotex system, Viewdata (later commercialized as Prestel)
was in several ways less capable than TITAN, but it had already established domestic
commercial partners for services and terminals, had begun making deals to export the
technology (most notably to West Germany), and had plans for a large scale market test
61 Le Diberder, La production des réseaux de télécommunications, 110; "Le Choix Industriel Francais en
Matiere de Telecommunications,” Folder “Penseé Dondovienne,” Box 8, 1985/0613, ANF.
62 "téléinformatique," "télécopie," "l’informatique au service du particulier." “42ème Reunion de Direction
Generale,” March 15, 1976, Folder “Compte Rendus, Reunions de Direction Generale, 23 juin 75 – 13
mars 79," Box 1, 1987/0354, ANF. A télécentre is a public site offering access to on-line computing, fax,
and/or other telecommmunications services for a fee.
63 Alain Giraud, “Une Lente Emergence," 13, Folder “Le Videotex: Contribution aux débats sur la
Télématique,” Box 6, 1986/0030, ANF.
64 “Le dynamisme du chef de l’équipe anglaise Alex Reid... est à l’origine des préoccupations de
l’Allemagne..., du Japon... et de la France.” Alain Bernard, “Rapport sur la Situation et les Perspectives de
la Teleinformatique Domestique,” December 19, 1977, Box 2, 1986/0030, ANF.
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in 1978. Inaction would leave France with the unenviable choice of either bowing to the
British-led standard or becoming an isolated technological island with limited export
capability, as it had with the SECAM television standard.65
Bernard's report recommended taking up two CNET proposals that would allow
the DGT to rapidly respond to the British threat. First was an experiment at Vélizy, a
wealthy town near Versailles, involving a few thousand subscribers who would be offered
a variety of different videotex services, from electronic mail to train schedules.66 The
other project was an electronic telephone directory (annuaire électronique), using a
terminal that would ultimately replace every subscriber's paper phone book. Both would
be based on CCETT's more sophisticated ANTIOPE/TITAN technology (which
supported color, basic graphics, and dynamic character sets) rather than TIC-TAC. To
facilitate text input, they would be equipped with a full alphanumeric keyboard, rather
than the 12-key telephone pad.
The Vélizy project would determine the level of demand for various services,
work out technical kinks, develop a core of videotex skills within the DGT, and train a
cadre of experienced and enthusiastic service providers. Unlike the British system, which
required service providers to lease space on a BPO machine, Vélizy's designers chose an
open model, in which anyone with a computer could offer service by simply connecting
to the network and registering with the DGT. The second crucial difference between the
British and French projects was the decision of DGT to lease the directory terminal free
65 Rhonda J. Crane, “Communications Standards and the Politics of Protectionism: The Case of Colour
Television Systems,” Telecommunications Policy 2, 4 (December 1978), 267-81.
66 Hervé Nora suggested avoiding the term "electronic mail," which might invite territorial claims from the
DGT's postal rivals. Instead, the Vélizy team called thir service a messagerie (messenger service). When
real-time chat services were created, they took the same name. "122ème Reunion de Direction Generale,"
Folder “Compte Rendus, Reunions de Direction Generale, 23 juin 75 – 13 mars 79,” Box 1, 1987/0354,
ANF.
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of charge. Théry and his subordinate Jean-Paul Souviron at DAII, which was responsible
for developing the terminal specifications, saw the electronic directory as a loss leader
which would provide a huge customer base for the services developed at Vélizy. Its costs
would be recouped through the new traffic it generated and through the elimination of the
printed phone book. They also believed that instant access to a national phone book
would encourage the growth of lucrative inter-urban telephone traffic.67
Théry's team had sifted through the various technologies available in the DGT
labs in order to assemble this new technological system as a rapid response to the British
threat. TIC-TAC and TITAN provided the technology for the terminals and the
transmission and decoding of screens of information.68 An effort already underway at
CNET to built an automated directory assistance system, known as S4, would provide the
databases and software for the electronic directory service.69 TRANSPAC, a packetswitching network developed at CCETT and set to launch by the end of 1978, would
provide the backbone for a national videotex service network with distance-independent
rates.70 As one French economist put it, the CNET and CCETT labs provided Théry with
"a veritable cave of Ali Baba."71
But despite having assembled many treasures for its realization, another
technology still loomed larger than téléinformatique domestique in the DGT's plans
67 DAII to Gérard Théry, “Proposition d’introduction d’un annuaire électronique,” January 27 1978, 6,
Folder “VELIZY – Comité de Pilotage – Réunions,” Box 1, 1981/0580, ANF.
68 At this time, Théry and Souviron were still thinking entirely within the TITAN technological model - the
terminal would be a box connected to the user's television and telephone. "96ème Reunion de Direction
Generale,” December 19, 1977, Folder “Compte Rendus, Reunions de Direction Generale, 23 juin 75 - 13
mars 79,” Box 1, 1987/0354, ANF.
69 “36ème Reunion de Direction Generale,” January 26, 1976 and "110ème Reunion de Direction
Generale," April 17, 1978, Folder “Compte Rendus, Reunions de Direction Generale, 23 juin 75 - 13 mars
79,” Box 1, 1987/0354, ANF.
70 Bernard, “Rapport sur la Situation et les Perspectives de la Teleinformatique Domestique,” 19-20.
71 “...une veritable caverne d’Ali Baba.” Cohen, Le Colbertisme 'High Tech', 118.
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throughout 1976 and 1977 - the fax machine "grand public," for the general consumer
market.72 Under the assumption, widely held at the time, that faxes would displace a
substantial fraction of written correspondence, such a machine could generate
tremendous amounts of new telephone traffic while stimulating French industry; a worthy
sequel to the success of rattrapage.73
It also held the promise of ridding the PTT of the ballast of their Postal
colleagues. The telecommunications engineers resented the administrative and budgetary
links that shackled their dynamic, high-tech engine of progress to what they saw as a
dying, somnolent bureaucracy.74 Anything to hurry the death of the patient would be
welcome, and so Théry intended to use the fax to pull as much postal traffic as possible
into the telecommunications system. When the Post Office launched its own plans for
fax, Théry ordered a quiet investigation of how much IBM equipment his postal
colleagues used, in the hopes of portraying them as sell-outs to the Americans. He later
compared the efforts of "certain postal administrations" to create fax networks to the
ludicrous act of "[harnessing] a stage-coach to a jet."75
As with videotex, the DGT envisioned the fax as a loss leader program, with the
machines distributed to subscribers free of charge. Théry and his managers planned for a
total investment of twenty billion francs (twenty million machines at a thousand francs
72 Jean-Claude Brethes, "Chapitre 2: Chronologie du projet du télécopieur grand public et de ses
métamorphoses succesives," Réseaux 13, 1 (1995), 34.
73 Ron Brown, “Fax Invades the Mail Market,” New Scientist, October 26, 1972, 218-21; Ned Potter, “The
New Phone Age,” New York , December 18, 1978, 64-66; Arthur D. Little, Inc., Telecommunications and
Society, 1976-1991 (Washington, D.C., 1976), 44.
74 Claude Giraud, Bureaucratie et changement: Le cas de l’administration des télécommunications (Paris:
Éditions L’Harmattan, 1987), 54; Rugès, Le téléphone pour tous, 53-68.
75 "124ème Reunion de Direction Generale," October 9, 1978, Folder “Compte Rendus, Reunions de
Direction Generale, 23 juin 75 - 13 mars 79,” Box 1, 1987/0354; "certaines administrations postales,"
"C'est un peu comme si l'on attelait ensemble une diligence et un jet." "Discours Prononce le Lundi 26
Fevrier 1979 par M. Gerard Thery," 7, Folder “Selection d’articles sur les incidences possibles de la
Télématique en France,” Box 346, APHFT.
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each), well in excess of the estimated five billion francs to produce twenty million
electronic directory terminals.76 In their minds facsimile, not computing, was the most
important technology for the future of mass telecommunications. It was only in 1978 that
téléinformatique domestique, transformed into télématique, became the cornerstone of the
DGT's policy. In the process, what had been a maneuver to strengthen the economic and
political position of the DGT and the telecommunications industry became a grand
project with stakes for all of French society.

Raising the Stakes: Télématique
The single most important cause of this transformation was a government report
entitled The Computerization of Society (L'Informatisation de la Société), also known as
the Nora-Minc report.77 It, in turn, originated in President Giscard d'Estaing's longstanding interest in the problems and possibilities of computing. Although considered a
conservative by French standards, Giscard believed in the necessity for an active state,
especially to correct the problems or fill the gaps created by market forces.78 Like Fano,
Licklider, and Kemeny, he saw the growing imbalance between computer-haves and
have-nots as one such gap. Though his political opponents called him a technocrat,
Giscard in fact worried about the implications of the state's overwhelming technical
76 In fact, the idea of leasing the annuaire electronique terminal at no charge almost certainly came from
the earlier fax model. Brethes, "Chapitre 2," 37; DAII to Théry, “Proposition d’introduction d’un annuaire
électronique,” 6.
77 Previous accounts have either elided the distinction between the DGT videotex strategy and the NoraMinc report (e.g. Fletcher, “France Enters the Information Age”) or treated the report as a useful boost that
happened along at the right moment to aid the DGT's plans (e.g. Cohen, Le Colbertisme 'high tech'). In
contrast to the former, I argue that the DGT adapted the rhetoric of the Nora-Minc report to a plan with preexisting commercial motives. In contrast to the latter, I argue that the Nora-Minc report fundamentally
changed the position of the videotex plans within DGT strategy while transforming its meaning, both in
France and abroad.
78 Valéry Giscard d'Estaing, Démocratie Française (London: Methuen, 1983), 22-23 and 112-14.
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power. In May 1969, as Minister of Economy and Finances under de Gaulle, he pointed
out that "every other group besides the government (Parliament, the opposition, more or
less isolated individuals), is disadvantaged since it does not have recourse to the same
computing resources," thus creating a "disequilibrium between those who exercise power
and all others."79
On April 22, 1975, a council called by now-President Giscard set several policies
to lay the groundwork for more a more democratic computerization of France. Giscard's
government considered that goal synonymous with widespread access to computers via
the telecommunications network. Therefore he and his ministers agreed to go ahead with
large-scale investment in the telephone network for the 1975-1980.80 They also decided
to fund a national packet-switched network for data transmission (Transpac), given that
"a policy of laisser-aller would entail the proliferation of incompatible private [data]
networks," with negative consequences for economies of scale, small and medium
businesses, communication between different industries, regional development, and "the
diffusion and democratization of computing and its use by individuals..."81
Of equal importance, however, was their decision to create a commission to study
and report on the problem of the computerization of society.82 In March of 1976,
François de Combret, Giscard's economic adviser, sent a letter to Simon Nora, an
79 “...tout autre ensemble que le gouvernment (Parlement, opposition, individus plus ou moins isolés) est
désavantagé puisqu’il ne dipose des moyens de recourir aux mêmes resources de l’informatique, en
particulier aux sondages." "déséquilibre entre ceux qui exercent le pouvoir et les autres.” Valéry Giscard
d’Estaing, “Informatique et Politique,” May 5, 1969, Folder “Residu du rapport Informatique," Box 16,
1992/0145, ANF.
80 Roulet, “Perspectives d’Evolution de l’Equipement Telephonique," 1.
81 “...une politique de laisser-aller entraîerait la prolifération de réseaux privatifs non connectables,"
"freinerait la diffusion et la démocratisation de l’informatique et son utilisation par les particuliers."
"Réunion interministérielle du 10 avril 1975," Folder “Télédistribution," Box 1, 1987/0104, ANF.
82 Valéry Giscard d’Estaing to Simon Nora, December 20, 1976, Folder “Courrier Divers," Binder
“Informatisation de la Societé, II," Box 16, 1992/0145.
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Inspector of Finances already well-known for his three stints as an adviser to Prime
Ministers and his 1967 report on public enterprises, asking him to head that
commission.83 Combret pointed out that mass computerization in this manner could
produce great progress - eliminating the need for "massive urban concentrations," saving
energy, and improving labor conditions - but that it "might also lead to a 'brave new
world' and a terrifying society in which the individual will never leave his home..." Such
high stakes made it essential for the state "to be given the means to foresee the
consequences of this technical evolution and to define the objectives and the means for
communications policy."84
Nora accepted this task, and chose a young colleague, Alain Minc, as his righthand man. Together they carried out interviews and pored over studies of contemporary
computer and communications technology from France, the U.S., and Japan. They
consulted French communications and computing experts, including Gérard Théry. What
they did not do was to study even the recent past--there is no indication that they were
aware of the parallels between their own study and the wave of enthusiasm for the
computer utility in the United States in the previous decade. Their report, which they
submitted to the President at the end of 1977, therefore had a sense of immediacy, a sense
that France stood on the cusp of an entirely novel moment.
That moment was one of crisis. American computer utility advocates of the 1960s
sometimes worried about the future, but Nora and Minc worried intensely about the
83 Andrée Walliser, "Le rapport 'Nora-Minc': Histoire d'un best-seller," Revue d'histoire 23, 1 (1989), 36.
84 “concentrations urbaines massives," “peut aussi conduire au ‘brave new world’ et à une société
effrayante dans laquelle l’individu ne sortirait pas de chez lui," "Il faut que l’Etat se donne les moyens de
prévoir les conséquences de cette évolution technique et de définir les objectifs et les moyens d’une
politique de la communication.” F. de Combret to Simon Nora, March 25, 1976, Folder “Courrier Divers,"
Binder “Informatisation de la Societé, II," Box 16, 1992/0145.
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present. Within France, les trente glorieuses, three decades of rapid economic growth
after World War II, had come to an end. The responsible parties included energy scarcity,
disruptions in the world financial system, third world industrialization, and the saturation
of markets for consumer durables.85 Nora and Minc believed that these economic
troubles had exposed a more profound "crisis of civilization" in France, a struggle
between traditional society and elite control on the one hand; and urbanization,
industrialization and democratic rule on the other. The student and labor uprisings of
May 1968 certainly gave reason to believe that deep divisions and instabilities ran
through French society. France needed a policy that could restore economic equilibrium,
reduce dependence on foreign energy, and re-distribute power downward without
shattering the social order.86
For a solution, Nora and Minc looked to the combination of computers and
communications on a massive scale, a technological formation which they dubbed la
télématique:
Until recently computing... remained the privilege of the large and the powerful.
It is mass computing that will come to the fore from now on, irrigating society, as
electricity did. La télématique, however, in contrast to electricity, will not
transmit an inert current, but information, that is to say, power."87
Télématique could create new export markets in information and information technology,
85 Jean Fourastié, Les trente glorieuses (Paris: Fayard, 1979), 255-62. Indeed the entirety of Giscard's
computing and telecommunications strategy should be seen, in addition to its social aims, as a means to retool the French economy for a new phase of growth in services and the "information society," rather than
traditional heavy industry. Fletcher, "Markets and States in the Information Society," 72-74.
86 "crise de civilisation," Simon Nora and Alain Minc, L'Informatisation de la Société: Rapport à M. le
Président de la République (Paris: Documentation Française, 1978), 11. Nora had already made
preliminary steps towards an agenda for a "new society" that would address the blockages that led to May
1968 in the reforms he proposed as an adviser to Prime Minister Jacques-Chaban Delmas in 1969. Ardagh,
The New France, 661-2.
87 "Jusqu'à une période récente, l'informatique... demeurait l'apanage des grands et des puissants. C'est une
informatique de masse qui va désormais s'imposer, irrigant la société, comme le fait l'électricité. ...La
'télématique,' á la différence de l'électricté ne véhiculera pas un courant inerte, mais de l'information, c'està-dire du pouvoir." Nora and Minc, 11. The word télématique is a further compression of the
téléinformatique portmanteau.
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improve productivity and employment (especially in the poorer provinces, far from
Paris), and ensure democratization through the decentralization of power. It would
stabilize a national order that was neither aimless free market nor authoritarian Marxist
diktat, an "informational agora" spanning all France in which all citizens would have a
voice. To accomplish all of this required work on the part of the state: to standardize
networks, launch satellites, and build up data banks, but also to reform itself into a more
diffuse and less-hierarchical system.88
Nora and Minc took for granted the on-going transformation of industrial societies
into information societies, and in that transformation America, and especially IBM,
loomed large as a tremendous threat to France's sovereignty. At the time, IBM was
simultaneously promoting a joint venture to launch satellites in order to support globespanning corporate data networks (Satellite Business Systems) and its own set of
proprietary protocols for computer networking (System Network Architecture). Nora and
Minc feared that IBM's control of such crucial technological choke points would allow it
to dominate data communications world-wide. If that happened, France would become
an economic and cultural dependency of American computers, networks, and data banks,
projecting their power by satellite directly into the heart of France.89 Minc later called
France "an under-developed country," in terms of computing, and worried that if French
journalists looked to American data banks for their sources, "it will carry onto our own
history a viewpoint that is not necessarily our own. ...And we will come to see our
cultural identity frayed in the decades to come by the simple play of those unpardonable
88 "agora informationnelle," Nora and Minc, 12-13, 121-125, 109.
89 Nora and Minc, 28-30. For a parallel story about data and computing sovereignty concerns, which
contributed to a brief interest on the part of the Canadian federal government in building a national
information utility, see Laurence B. Mussio, Telecom Nation: Telecommunications, Computers, and
Governments in Canada (Montreal: McGill-Queen’s University Press, 2001), 188-221.
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forces called the forces of the market and the balance of power."90 This former imperial
power now lay in danger of itself being colonized.
In worrying about the power of American firms in the French economy, Nora and
Minc operated within a well-established tradition. American economic and technological
dominance threatened de Gaulle's project to establish an independent position for France
in the world, orthogonal to the Cold War dipole.91 The Plan Calcul had drawn particular
attention to the American threat in the computer industry. Pierre Lhermitte, upon
returning from a 1967 government mission to study computing in the U.S, reported that
"computing will constitute the new frontier of the developed economies," and that to
ignore it would be "to accept a rapid decline: other nations will pass us, young elites will
emigrate, our economy will be overshadowed." Among other things he called for heavy
public investment to develop an affordable public data transmission network, which
could eventually reach every French home through low-cost terminals.92
That same year, Jean-Jacques Servan-Schreiber released a book on the coming
American domination of the French economy that, in its first three months, sold more
copies than any other book since World War II.93 In The American Challenge (Le Défi
Américain), Servan-Schreiber (a close friend of Simon Nora and classmate of Giscard's at
90 “...il véhiculera sur notre propre histoire, un regard qui n’est pas nécessairement le nôtre. ...Et nous
sommes amenés à voir notre identié culturelle s’effilocher dans les décennies qui viennent, par le simple
jeu des forces irrémissibles que l’on appelle les forces du marché et le rapport de forces.” Alain Minc,
“Informatique et pays en voie de développement,” in Informatique, coopération internationale et
indépendance, vol. 4 of Actes du Colloque International Informatique et Société (Paris: La Documentation
française, 1980), 109-110.
91 Frank Castigliola, France and the United States: The Cold War Alliance Since World War II (New York:
Twayne Publishers, 1992), 120-152; Richard F. Kuisel, Seducing the French: The Dilemma of
Americanization (Berkeley: University of California Press, 1993).
92 "L'informatique constituera la nouvelle frontiere des economies developpées," "c'est accepter une
decadence rapide: d'autres peuples nous depasseront, les jeunes elites s'expatrieront, notre economie sera
dominée." Pierre Lhermitte, Le Pari Informatique (Paris: Editions France, 1968), 18; Pierre Lhermitte,
“Consequences previsibles du developpement de l'automatisation de la gestion des enterprises," in Journal
Officiel: Avis et rapports du Conseil Économique et Social no. 6 (March 14, 1968), 338 and 382-3.
93 Jean-Jacques Servan-Schreiber, Le Défi Américain (Paris: Denoël, 1967), vii.
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the École polytechnique), pointed out that American corporations in Europe controlled
80% of the market in computers and 95% in integrated circuits, and thus controlled the
foundations for the next industrial revolution - a revolution based on the automation of
mental, rather than physical, tasks. Unlike the doomed expeditionary force in Vietnam,
this one would not withdraw; it would compel Europe to reinvent itself as a "postindustrial society." Servan-Schreiber closed his book with an exhortation for Europe to
gather all of its strength in order to seize the still-contested high ground in the vital field
of "Information Systems."94
Simon Nora took up Servan-Schreiber's themes ten years later, including the
language of défi, writing of a renewed "IBM challenge." But unlike Servan-Schriber,
who had emphasized Europe's need to rapidly adopt American management techniques,
Nora and Minc argued that the U.S. was not an appropriate model for France in
télématique. America's laissez-faire attitude towards the computerization of society
reflected its comfortable position of leadership. The activist policies of Japan, which
reflected its "struggle for life," had more to teach a striving power like France.95 Nora's
commission intensely studied the JACUDI (JApan Computer Usage Development
Institute) project, which put forth a plan to transform Japan into an information society by
the year 2000. They ultimately concluded that the project was overambitious, unlikely to
be carried out in full, and probably too authoritarian for France. Nevertheless, they
firmly approved of the Japanese strategy, carried out to great effect in consumer

94 “une 'société post-industrielle'," "Systémes d’Information." Servan-Schreiber, 25-26, 294. ServanSchreiber also dedicated an entire chapter of the book to the translation of a speech by William Knox, an
adviser to the President's Office of Science and Technology who affirmed that the commercialization of
large computers, time-shared via remote, individual consoles (i.e. computer utilities), was “the
revolutionary development that will control the future.” Servan-Schreiber, 103-111.
95 "la lutte pour la vie." Nora and Minc, 46-47.
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electronics, of providing public support to a domestic industry until it became capable of
competing on international markets.96
The Nora-Minc report, submitted to Giscard on February 21, 1978, was released
in paperback in May on the back of a strong promotional campaign. It appeared in massmarket bookshops and sold by the thousands, in sharp contrast to the lack of interest in
the computer utility shown by the American public of the 1960s. In part this owed to the
fact that computing was coming to seem more relevant, as more and more people
encountered it in their work and daily lives. But in France there was also a sense that the
stakes were higher, that the future of France itself was in play. The term télématique
appeared everywhere in the popular press, sparking discussions about the meaning of the
coming computer-communications technology, and its place in French society.97
This situation presented Théry and the DGT with a tremendous opportunity to reimagine its embryonic plan for téléinformatique domestique (comprising the Vélizy
experiment and the electronic directory) and sell it to both the government and the public
as the keystone of Nora and Minc's vision for French society. The key player in French
télématique, according to Nora and Minc, would have to be an alliance of its
telecommunications organizations - the DGT, TDF (responsible for broadcasting), and the
Centre National d'Études Spatiales (CNES, responsible for satellites), under a new
Communications Ministry. They alone among French organizations could "converse as
equals with IBM," and their policies would determine whether télématique "remains the
activity of a few powerful fiefdoms, or if it is diffused democratically."98
96 Andre G. Bonnet, “Informatique et Societe, Note sur le Cas du Japon,” March 1977, Folder “Annexe X
– Le traitement de les questions à l’Etranger," Binder “Informatisation de la Societé, II,” Box 16,
1992/0145, ANF; Nora and Minc, 48.
97 Walliser, "Le rapport 'Nora-Minc'," 35 and 42.
98 "puisse dialoguer d'égal à égal avec IBM," "reste l'activite de quelques puissantes feodalites, ou si elle se
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Though scarcely interested in a close alliance with TDF and CNES or in trading
one ministerial boss for another, Théry certainly approved of Nora and Minc's
recommendation that the government give the DGT more commercial freedom and sever
it from the deadweight postal service.99 Taking up the gauntlet of télématique would,
moreover, allow the DGT to borrow the lofty rhetoric of the Nora-Minc report and thus
give its projects meaning on a higher plane. In developing télématique, they would be
defending French sovereignty by protecting its language, culture, and economy from
foreign domination, and be contributing to French rayonnement. What had been a move
to strengthen the DGT's position vis-à-vis a rival British technology and bureaucratic
rivals in the Post Office became a global response drawing on Japanese models to combat
American dominance and re-assert French greatness. The loss leader strategy of giving
away terminals to generate traffic became a means of ensuring access by all citizens to an
essential information infrastructure. Using Transpac and its distance-independent rates as
the backbone of the videotex network had a commercial rationale, in that it would create
a national-scale market for every service. When overlaid with télématique, however,
Transpac also became a means of decentralizing power and integrating the French nation,
giving a would-be user or service provider in the most remote hills of the Massif Central
access to the same universe of services and potential customers as his or her Parisian
counterpart.
Théry reacted swiftly to this new opportunity; he knew that the government might
well find a different champion for Nora and Minc's vision if the DGT did not seize the
initiative.100 In March 1978 he answered Simon Nora's exhortation that the DGT do more
diffuse democratiquement." Nora and Minc, 14 and 75.
99 Nora and Minc, 84-86.
100 "106ème Reunion de Direction Generale," March 20, 1978, Folder “Compte Rendus, Reunions de
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to stimulate computing by appointing Hervé Nora (no relation to Simon) to coordinate his
computing plans from the newly created position of Special Adviser on New Services.101
The DAII also transformed the design for the electronic directory terminal - rather than
depending on the television as well as the telephone, the terminal became an integrated
box, comprising a black-and-white screen, keyboard, and all the necessary circuitry.102
This had practical value for users, since they would no longer have to tie up their
televisions to use the phone book or other services, but it also had strategic value for the
DGT. Taking the television out of the picture eliminated the need for an alliance with
TDF; télématique would become the DGT's exclusive domain. As a hedge, the terminals
for the Vélizy experiment retained their dependence on the television, which had the
advantage of allowing color images. But by the early 1980s the DGT shifted all its bets
to the electronic directory terminal, later dubbed the Minitel.103
A presidential council held in November 1978 completed the shift of DGT's
strategic center of gravity from fax to télématique. It rejected the DGT's plan to
distribute fax machines to millions of telephone subscribers, due to resistance from the
post office and the fright that its astounding cost put in the Finance Ministry.104 The
experiment at Vélizy and the electronic directory, however, received Giscard's blessing,

Direction Generale, 23 juin 75-13 mars 79,” Box 1, 1987/0354, ANF.
101 "105ème Reunion de Direction Generale," March 13, 1978, Folder “Compte Rendus, Reunions de
Direction Generale, 23 juin 75-13 mars 79,” Box 1, 1987/0354, ANF. At the end of 1979 Théry
transformed the Office of Commercial Affairs into the Office of Commercial Affairs and Télématique, and
appointed Hervé Nora head of the Télématique branch.
102 "110ème Reunion de Direction Generale," April 17, 1978, Folder “Compte Rendus, Reunions de
Direction Generale, 23 juin 75-13 mars 79,” Box 1, 1987/0354, ANF.
103 TDF continued its own experiments with broadcasting teletext with ANTIOPE. Andrew Abbott's
analysis of the battles by professions for jurisdiction over certain kinds of work sheds considerable light on
the effort of the DGT to both free itself of the Post Office and gain sole ownership of télématique. Andrew
Abbott, The System of Professions: An Essay on the Division of Expert Labor (Chicago: University of
Chicago Press, 1988).
104 Brethes, "Chapitre 2," 37.
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under the protective mantle of télématique. It surely did not hurt that Nora and Minc, as
Inspectors of Finance, held considerable influence in budgetary matters. Instead of a
massive program in its own right, the mass-produced fax machine became just another
potential terminal for télématique services. By 1980 Hervé Nora downgraded it once
more, to a mere printing peripheral for the Minitel.105
In early 1979, having adopted Nora and Minc's vision of télématique, Théry and
the DGT launched a publicity campaign for videotex that spared no rhetorical
ammunition. In February, at the Intelcom conference in Dallas, Théry called télématique
a phenomenon "whose importance is analogous to that of the appearance in the past of
the railroad or of aviation." After describing a scaled-back plan for fax machines, he
announced that in 1983 the DGT would begin distributing videotex terminals (with a
manufacturing cost of less than one hundred U.S. dollars) to all of its telephone
subscribers. With it they could consult the electronic directory, and eventually many
other services, such as banking, shopping, stock information, and reservations.
Télématique, he averred, would create jobs in manufacturing and services while
stimulating the existing telecommunications equipment industry. As he moved into his
peroration, Théry turned his thoughts to the general progress of humanity: "I hope that
the days to come will permit us to advance towards still better days, freed by télématique
from the numerous burdens that encumber us still..."106 Suitably impressed, the weekly
105 “Telematique: Les grandes options...,” Télécom Magazine, November 1978, 8-10, Box 19, 1986/0030,
ANF; Hervé Nora, "Introduction," in Informatique, télématique et vie quotidienne, vol. 3 of Actes du
Colloque International Informatique et Société (Paris: La Documentation française, 1980), 83.
106 "un phénomène... dont l'importance est analogue à celle de l'apparition dans le passé du chemin de fer
ou de l'aviation," "développement de la comunication entre les hommes et les nations," e transport... de
quantités de plus en plus grandes de papier asphyxie nos sociétés," "Je souhaite que les jours qui viennent
nous permettent d'avancer vers des jours encore meilleurs débarrassés par la télématique de nombreux
fardeaux qui nous encombrent encore." "Discours Prononcé le Lundi 26 Fevrier 1979 par M. Gerard
Thery," 7, 9 and 10.
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L'Express declared 1979 "year I of télématique" (alluding to the revolutionary calendar of
1792), though not without registering some skepticism toward the government's plans.107
In a 1979 article in a popular science magazine, Théry borrowed from the
arguments of Nora and Minc to justify his ambitious and aggressive project for the
"informatisation" of society. The DGT, he announced, planned to equip 10 million lines
with terminals by 1987, and 30 million by 1992, out of a planned 34 million French
phone lines by that date. As the electronic replacement for the telephone book amply
demonstrated, greater use of télématique would conserve primary materials and energy
while providing better services. Distance-independent communication rates would
encourage decentralization and lead to new ways of organizing work. Moreover, France's
industrial and cultural sovereignty was in question. Télématique, Théry argued, was
coming in the 1980s, one way or another. "France cannot be allowed to miss this rendezvous, which is laying out the future for us all."108
The DGT, then, had set itself on the path to build a national and universally
accessible computer-communications network, a French computer utility. The structure
of state power and telecommunications institutions in France had given it the opportunity
to act. The American challenge and a sense of civilizational crisis among the French
political elite had provided the imperative to do so, through the mediating language of
télématique.

The Limits of Télématique
The DGT officially inaugurated the Vélizy experiment in July 1981. It
107 Dominique Simonnet, "L'an I de la télématique," L'Express, March 31, 1979, 68-70.
108 “La France n’a pas le droit de manquer ce rendez-vous qui prépare l’avenir de chacun d’entre nous."
Gérard Théry, “Le défi télématique," Science et vie, September 1979, 36 and 39.
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encompassed about 2000 subscribers in Vélizy, Versailles, and several smaller towns in
the region, and at its peak provided almost 200 services, including news, banking,
transportation information, instruction, and an electronic mail system.109 Meanwhile, the
DGT carried out a small-scale electronic directory experiment in the Breton town of
Saint-Malo, worked out the kinks, and then rolled out the directory terminals (known by
then as Minitels) by the tens of thousands in the whole surrounding departement of Illeet-Vilaine in 1983. A nation-wide roll out of the system, fusing the directory terminal and
service with the wider array of services first tested at Vélizy, began in 1984. Though the
DGT dubbed its videotex network Télétel, the popular press more often called the entire
ensemble by the name of its most visible component, the Minitel.
These plans survived a change in government relatively unscathed. Riding a
wave of popular discontent over economic stagnation, and exploiting divisions within the
French Right, François Mitterand and the Socialist party took over the Presidency and the
Parliament in 1981. The new PTT minister, Louis Mexendeau, reined in the DGT and
reaffirmed his commitment to a unified postal-telecommunications administration. He
ousted Théry, who had largely bypassed his PTT boss to work directly with Giscard's
cabinet, replacing him with the more pliant Jacques Dondoux. Dondoux, like many of
his colleagues, privately chafed at the postal anchor, but publicly toed the new line.110
Mexendeau also criticized the technocratic, top-down approach of his predecessors.111
Télématique, however, with minor adjustments, perfectly suited the socialist
109 “Teletel Dossier no. 1: Statistiques 1982 de Teletel 3V,” 1-6, Box 19, 1986/0030, ANF.
110 "Une entretien avec M. Louis Meandeau,” Le Monde, June 14, 1981; “Intervention de Jacques
Dondoux au Conseil Superieur des PTT,” July 8, 1983, 2, Folder “Discours DGT 82-83," Box 4,
1985/0613, ANF. This re-disciplining of the DGT helped precipitate the later creation of France Télécom,
as a means for its manager-engineers to finally and fully escape administrative control. Cawson, et al.
Hostile Brothers, 125-27.
111 “Discours du Ministre lors de l’inauguration de Télétel 3V,” July 9, 1981, Folder “Principales
allocutions et déclarations: 3e trimestre 1981," Box 4, 1985/0613, ANF.
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administration's goals of de-centralizing power from Paris and strengthening French
industry. Mexendeau's only significant policy change was to abandon Théry's plans to
unilaterally replace all printed telephone books with Minitel terminals, instead leaving the
choice up to each subscriber.112
Indeed, Mexendeau and Dondoux expressed their faith in télématique's social
importance even more convincingly than the commercially-oriented Théry. In a rousing
speech inaugurating the experiment at Vélizy on July 9, 1981, Mexendeau intoned: "This
is a very important day for Telecommunications [the DGT], Society, and even for France.
But we are gathered to celebrate, in addition to the achievement of a task, the debut of a
grand adventure, an experiment upon which our future, in part, depends." Two months
later, in a speech before la Société des Electriciens, des Electroniciens et des
Radioélectriciens, Dondoux reiterated the need for a national response to the American
challenge in computers and communications: "...the user is equally a citizen: and in this
respect, the télématique that he will use must be French, because he [the Frenchman]
must be the architect of the tools that convey his thought; we must give ourselves the
means of our independence in order to retain control of our heritage."113
Minitel grew dramatically under Dondoux's tutelage, aided greatly by the "kiosk"
payment service that the DGT began to roll out in 1984. This system derived its name
from its metaphorical similarity to a kiosk full of newspapers and magazines, from which
112 Cohen, Le Colbertisme 'high tech' 181-91.
113 “...c’est une date très importante pour les Télécommunicatiosn, pour la Société, et même pour la
France. Mais nous sommes réunis pour fêter, au-delà de l’achèvement d’un travail, le début d’une grande
aventure, une expérience dont dépend en partie notre avenir," “Discours du Ministre lors de l’inauguration
de Télétel 3V"; “Mais l’usager est également citoyen: et à ce titre, la télémiatique qu’il utilisera doit être
française parce qu’il doit être l’artisan des outils qui véhiculent sa pensée; nous devons nous doner les
moyens de notre indépendence pour rester maître de ntore patrimonie," "Discours de M. Dondoux au
congrès SEE," September 26, 1981, Folder “Principales allocutions et déclarations: 3e trimestre 1981," Box
4, 1985/0613, ANF.
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the user could choose at will. By allowing the user to pay for services without the hassle
of pre-subscription, the kiosk allowed for casual use of games and messageries, real-time
chat services that generated longer connect times (and therefore more revenue) than
simple informational services.114 It automatically credited a portion of the user's fees to
the appropriate service provider, then billed the user for the full amount on his or her
normal phone bill.115
By 1986 the DGT had distributed 2.2 million terminals, rising to a peak of 6.5
million in service in 1993. That year users spent a total of 113 million hours on Minitel,
calling either the directory or one of the 10,000-plus available service providers.116 The
fusion of videotex with télématique might, then, seem an unqualified success. By raising
the stakes, however, the DGT had also increased its risks. If the future of French society
hung in the balance, the DGT could not expect to quietly implement its plans without
outside intervention, oversight, and criticism.117
Three wellsprings of criticism were of particular importance. First was the press,
which wanted to defend its place vis-à-vis this potentially threatening new medium.
114 Many accounts of Minitel treat the sudden rise of the real-time messageries as a triumph of the users,
who wrested as a top-down information distribution medium from the control of elites and turned it into a
horizontal communications medium. See André Lemos, “The Labyrinth of Minitel,” in Cultures of
Internet: Virtual Spaces, Real Histories, Living Bodies, ed. Rob Shields (London: Sage Publications, 1996),
33-48 or Howard Rheingold, The Virtual Community: Homesteading on the Electronic Frontier, Rev. ed.
(Cambridge, MA: MIT Press, 2000 [1993]), 241-6. Such an understanding accords nicely with our
prejudices about bureaucracies, but has two problems: 1) Messageries never accounted for more than a
small fraction of overall traffic, and 2) The DGT considered communications services a part of videotex
from the start - one of the few services set up by the DGT's Vélizy project team (rather than a third party
provider) was electronic mail. The real-time messagerie was not a revolution but a significant user
innovation within the broad framework provided by the Minitel system.
115 The user was charged every 45 seconds, and the rate was initially 60 francs per hour, with five-eighths
going to the service provider and the rest to the DGT. In the ensuing years this primary rate increased,
while other higher and lower rates were added, for basic services and high-end business services. Patrick
Guelle, Guide du Minitel (Paris: Éditions Techniques et Scientifiques Françaises, 1985); France Télécom,
Catalogue Produits Minitel et Télétel, no. 1, December 1989, 37-43, Box 353, APHFT.
116 ”Le Bilan 1994,” La Lettre de Télétel et Audiotel, June 13 1995, 8, Box 358, APHFT.
117 Jean-Marie Charon and Eddy Cherki, "Teletel ou l'Abces de Fixation," 19, Folder “Le Videotex:
Contribution aux débats sur la Télématique, 1981-82," Box 6, 1986/0030, ANF.
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Among the most important press critics were François-Regis Hutin and Édouard
Bonnefous, each of whom held considerable political and cultural influence in a key
locality for the DGT's videotex plans. Hutin was President of Ouest-France, a widelycirculated daily newspaper headquartered in Rennes, Brittany--the center of the Ille-etVilaine electronic directory test and home to the CCETT lab that created TITAN.118
Bonnefous was commissioner of finances in the French senate and editor of the weekly
newspaper Toutes les nouvelles de Versailles, one of the towns participating in the Vélizy
experiment.119 These critics painted télématique as a threat to democracy and the
independent press, and a first step toward the replacement of true communication,
mediated by a thoughtful editor, with the mere mindless transmission of information.
Moreover, if American control of French databases was frightening, was not control by
the state equally so? Who knew what subtle manipulations of content and metadata it
might carry out.120 Such concerns had merit. The precedent of broadcasting, where the
French state had long used its influence to manipulate the news, gave ample reason to
doubt its good intentions in yet another information medium.121 Théry did not give much
grounds for trust, either, resorting at times to outright dissimulation in his efforts to
deflect press criticism.122
More prosaic concerns, however, also ran beneath the press' high idealism. First,
118 Around this time Ouest-France had 663,000 subscribers, more than Le Monde's 429,000. J. R. Frears,
France in the Giscard Presidency (London: George Allen & Unwin, 1981), 193.
119 “Preparation de l’Entrevue entre le Ministre et M. Bonnefous,” Folder “Politique en materie de
Videotex et Relations avec la Presse," Box 1, 1981/0580, ANF.
120 François-Régis Hutin, "Transmission ou Communication?", Ouest-France, May 8, 1979; FrançoisRégis Hutin, "Télématique et Démocratie," Etudes 354, 2 (February 1981), 179-190.
121 Ruth Thomas, Broadcasting and Democracy in France (London: Bradford University Press, 1976),
126-47.
122 He claimed, for example, that the DGT had no decided intention of opening the electronic directory
network to other services, when that had always been the plan; the electronic directory alone could never
recoup the cost of the Minitel terminal. “Gérard Thery,” Presse actualité, April 1980, Folder
"Télécommunications, 'Demain la télématique à domicile (1979 – juin 1980)'," Box 346, APHFT.
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télématique, by providing new avenues of information outside local control, threatened
the long-standing power of the notables. These local elites, such as Bonnefous himself,
played a key role in French politics through their control of patronage and newspapers,
and often held the title of député-maire, both parliamentary deputy and city mayor.123
Newspapers were threatened even more directly, however, by the potential appearance of
on-line classified advertisements, which would compete with the most lucrative revenue
source of the local press.
The press did not universally oppose télématique, but the opposition camp was
large enough to be a serious problem for the DGT. It had hoped for the newspapers to be
key information service providers on Minitel. Moreover, the press had the power to
undermine the DGT's plans via both public editorial invective and private political
connections. In order to cement a truce, if not an alliance, the DGT provided the press
with guaranteed protections and a privileged position in the new medium. The Vélizy
team agreed that only the the printed press would be allowed to display third-party
advertising on its services, and, broadly speaking, that no organization would be allowed
to provide any service violating the bounds of its pre-existing social role (objet social). A
government commission later fixed these principles into regulatory rules for a period of
press protection set to last through 1986.124 Later, Dondoux agreed to restrict the right to
sell services via the kiosk for its first few years to public services, broadcasters, and
123 Richard Vinen, "The Fifth Republic as parenthesis? Politics since 1945," in Modern France, 18802002, ed. James McMillan (Oxford: Oxford University Press, 2003), 78; Jean-Marie Charon, La presse en
France de 1945 à nos jours (Paris: Éditions de Seuil, 1991), 43.
124 “Experience de Velizy (TELETEL): Cahier des Clauses Juridiques Generales Regissant les
Conventions Passees entre l’Etat et les Prestataires de Service Teletel,” April 10, 1981, Folder “Velizy –
Aspects techniques et commerciaux,” Box 1, 19810/580, ANF; “Propositions de la Commission de la
Télématique sur les règles applicables à la télématique et sur les mesures d’accompagnement,” in
Commission de la Télématique au Ministre des PTT, La Télématique Grand Public: Rapports de la
Commission de la Télématique au Ministre des PTT (Paris: La Documentation Française, 1986), 17-18.
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organizations with a press license.125 In sum, the press was able to use its leverage as a
shaper of opinion in order to assure itself a protected and privileged position in the
information society.
The second main line of criticism came in the mid-1980s, from conservative
moralists scandalized by the activities unfolding on the messageries. The messageries,
often dubbed rose (pink), a word with erotic and even pornographic connotations,
became the most widely celebrated and deplored aspect of Minitel, even in the United
States.126 Time magazine, for example, reported a transaction between two users chatting
under the pseudonyms Denis and Sensitive: "He: Give me your phone number. She: Not
yet--describe yourself. He: Dark and tall. What do you want from me? She: Sensitivity
and strength. He: I have both--meet me at the fountain in the Jardin des Tuileries at 4
p.m. today."127 Much more explicit exchanges, kept from the impressionable eyes of
Time readers, provoked the ire of French conservatives concerned about their country's
moral character. They brought legal and political attacks on the DGT, accusing it of
purveying pornography and sex for hire.128 The battle of the messageries embarrassed the
DGT's leaders, who could neither embrace nor disown this frivolous but profitable use of
their network. They tried to stand on the principle that their network was merely a
neutral conveyer of private communications, with which it had no right to interfere. In
1988, however, they devised a new ethics policy for Minitel that forbid traffic in
125 Correspondance de la Presse, November 17, 1987, Folder “Revue de presse, 09/1979 to 12/1989,” Box
345, APHFT. Press organizations often re-sold these rights, effectively acting as a conduit for some other
service provider.
126 On the frequent role of pornography as the driving application for new media (including Minitel), see
Jonathan Coopersmith, “Pornography, Videotape, and the Internet,” IEEE Technology and Society
Magazine, Spring 2000, 27-34.
127 Philip Elmer-DeWitt, "Punching up Wine and Foie Gras," Time, December 1, 1986, 34.
128 Pierre Jovanovic, "Le scandale de la prostitution d'adolescents sur Minitel," Le Quotidien de Paris,
August 28, 1986.
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prostitution or other illicit activities, and required moderators to observe each messagerie
and eject violators.129
The third line of critique came from academics, who pointed out the limited
success of Minitel as a tool of social improvement and a means of creating an integrated
and democratic French information society, with equal access and opportunity for all. As
we have seen, the utopian vision of télématique quite rapidly collapsed into more prosaic
struggles over power, jurisdiction, and the moral dangers of a new medium. The public
service aspects of videotex, such as education and municipal information and
communication, received little attention, while illicit activities by a small minority
generated reams of copy and heaps of outrage.130
Moreover, mere access to a terminal did not turn French citizens into eager and
skilled navigators of the world of computers and communications. By the end of the
1970s, office workers and professionals increasingly used computer terminals or even
personal computers in their daily work. But for many computers remained either
threatening or entirely uninteresting. A 1979 study of French telephone subscribers'
reactions to the electronic directory terminal found some enthusiastic respondents among
professionals, who considered the introduction of computing to the home a natural
development. But most respondents rejected the device as presumably fragile and hard to
use, an unwanted intrusion into the intimate domestic sphere, or even a morally decadent

129 “Minitel et Câble: L'heure des comptes,” Les Dossiers Telecoms Magazine, July/August 1989, Folder
“Minitel: Articles 1989,” Box 353, APHFT.
130 Jean-Marie Charon and Eddy Cherki. "Vélizy ou les Premiers pas de la Télématique Grand Public,"
Réseaux 2, 6 (1984), 55-57; Jean-Marie Charon and Eddy Cherki, “La télématique domestique, état et
perspectives,” La Télématique Grand Public, 83; Gérard Loiseau, "Municipal Telematics in France," in
European Telematics: The Emerging Economy of Words, eds. Josiane Jouët, Patrice Flichy, and Paul Beaud
(Amsterdam: North-Holland, 1991), 176-78; David Lytel, "Media Regimes and Political Communication:
Democracy and Interactive Media in France," PhD diss., Cornell University, 1995, Chapter 7.
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superfluity.131 Another 1979 survey found that only 30% of French expected "the
development of the role of computing in the daily life of the French" to be more
advantageous than not.132
When the Minitel system did open to the public, by far the most popular service
was the electronic directory, which cost nothing for the first three minutes of use. A 1989
study found that one-fifth of residential users (i.e. excluding Minitels in the workplace)
called only that service, and that 43% of residential users had made no calls at all in the
previous month. Most such non-users were those who didn't work outside the home (i.e.
housewives, retirees, and the unemployed), were older, and/or had little education. The
heaviest users of Minitel were young technology enthusiasts, those who used professional
services for work, and those with monthly incomes over 10,000 francs (about $3000 in
2011 dollars). 133 The DGT itself exacerbated the imbalance in pursuit of its commercial
interests; it wanted to recoup the manufacturing cost of its terminals, and so it targeted
potential subscribers who seemed likely to be heavy Minitel users, such as businesses and
heavy telephone users. Anyone could walk into a DGT boutique and pick up a terminal,
but only select users received informational literature in the mail suggesting that they do
so.134
Minitel dramatically redrew the map of access to computer-communications
systems in France. In 1976 the country counted about 47,000 remote computer terminals,
131 Market.Soft, “Les Reactions des Abonnes au Telephone devant le Projet d’Annuaire Telephonique,”
August 1979, Box 8, 1982/0289, ANF.
132 “le développement du rôle de l’informatique dans la vie quotidienne des Français," 8% responded
“surtout des avantages,” 22% “plus d’avantages que d’inconvénients.” Actes du Colloque International
Informatique et Société, vol. 5 (Paris: La Documentation française, 1980), 228.
133 Josiane Jouët and Nicole Arnal, "Télétel: images des utilisateurs résidentiels," Réseaux 7 (1989), 11516. The percentage of truly placard terminals was lower, since most terminals were in households with
more than one potential user.
134 "devient de plus en plus un instrument des couches sociales favorisées," Charon and Cherki, “La
télématique domestique, état et perspectives,” 115.
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with over 42% of them concentrated in the Paris region.135 By 1989, by contrast, there
were 55,000 Minitels in the poor, sparsely-populated region of Limousin alone.136 Still,
Minitel largely benefited professionals, small businesses, and young middle-class
enthusiasts. Its main uses were for directory access and other basic information services,
games and socializing, and more efficient business operations—allowing companies to
offer on-line product catalogs and to access a stock market ticker or a specialized
database. Access alone was not enough to achieve the grand aims of télématique - inert
technology could not achieve the complete decentralization and democratization of
information and power, nor create a national commercial and political agora.
Nevertheless, no other country in the world could match France's record in
bringing computer-based services to the masses, and the export of Minitel abroad seemed
the natural extension of its domestic success.137 This was the method by which Japan had
developed its consumer electronics industry, and the way in which the French
government intended to build an international reputation in software, computer services,
and electronics manufacturing. Rather than becoming the colonized client of American
information systems, France would shine with rayonnement once more, "transforming a
'national test' into an international victory," in the words of a former DGT marketing
director.138
Even while the DGT had begun to push for videotex commercialization in 1977,
135 Jacques Dondoux,“Les Telecommunications et la Teleinformatique,” 1976, 4, Box 2, 1986/0030, ANF;
Pierre Huet, “Telematique et Amanagement du Territoire,” Folder “Telematique et Amenagement du
Territoire: Actions des postes et telecommunications en faveur de l’amenagement du territoire," Box 1,
1987/0104, ANF.
136 "Les Chiffres 1989," Le Lettre de Teletel, 4, Box 353, APHFT.
137 The engineers, politicians, and administrators studied by Gabrielle Hecht hoped for a similar export
boom for nuclear power. Hecht, The Radiance of France, 117-29.
138 "transformer l' 'essai national' en victoire internationale." Jean-Yves Rincé, Le Minitel (Paris: Presses
Universitaires, 1990), 101 and 110; See also Marchand, La Grande Aventure du.... Minitel, 8.
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CCETT was already trying to outmaneuver the British in the field of international
standards and establish French technology as the norm. Standards were of the essence to
the whole computer utility project from the start. If they worked to a common standard,
various independent institutions could create a single unified computer-communications
system, and so the coordination of national standards for computer-communications
systems was one of the rallying cries of Licklider, Kemeny, and Fano. Through the
monopoly power and government authority embodied in the DGT, France had already
achieved that national-level goal for Minitel (using ANTIOPE for display and the X.25
standard for transmission via Transpac). The question now was whether an integrated
videotex system would emerge on European and trans-Atlantic scales.139
The main debate revolved around the standard for the encoding and decoding of
videotex pages, which determined terminal compatibility and therefore industrial winners
and losers; French-built Minitels, for example, only had circuitry for decoding ANTIOPE
pages. The battle began at the European level, but once the Canadians introduced their
own standard in 1978, the focus moved to the International Telegraph and Telephone
Consultative Committee (CCITT), the standards-setting arm of the International
Telecommunication Union (ITU). By that time, however, the U.K. had already heavily
invested in the commercialization of its Viewdata system. Moreover, national prestige
and economic strength were thought to be at stake, since projections at the time foresaw
an enormous videotex market.140 None of the national backers of major videotex
standards- the U.K., France, and Canada - was willing to back down. The CCITT
139 Later Minitel models also supported the display of ASCII, so that they could be used to access services
designed for traditional computer terminals. For the full videotex standardization story, see Susanne K.
Schmidt and Raymund Werle, Coordinating Technology: Studies in the International Standardization of
Telecommunications (Cambridge, MA: MIT Press, 1998), Chapter 7.
140 Schmidt and Werle, 147-50.
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"standard" agreed in June 1980, therefore, actually contained all three formats.141
Matters became still more muddled when AT&T announced its own standard in
1981, combining elements of the Canadian and French systems, but compatible with
neither of them. In 1982 the Europeans came up with a compromise standard towards
which Britain and France could evolve, which became the basis for Germany's
Bildschirmtext system. On the other side of the Atlantic, The Canadian Department of
Communications joined with AT&T in 1983 to form a North American bloc behind the
AT&T standard, now dubbed NAPLPS. When CCITT convened in 1984 it added these
new North American and European protocols to its "standard" while retaining all of the
other protocols established in 1980. Serious moves towards inter-networking distinct
videotex systems only came in 1988, by which time videotex was considered a failure
everywhere outside France.142
Despite this international stalemate, Minitel might still have won the day by
establishing itself as the de facto standard--meaning, above all, success in the American
market. Various French software creators, server builders, and terminal manufacturers
strove to establish a beachhead there, often in cooperation with Intelmatique SA, a DGT
subsidiary dedicated to exporting Minitel. Most of the value of the Minitel system
resided in its network of services, but these were not only written in French, but also
targeted French cultural, social, and economic needs. The average American scarcely had
need for train reservations to Lyons, reviews of the latest model from Peugot, or an
account with the Banque Nationale de Paris. Thus Intelmatique had only two real export
offerings in the U.S. - terminals, and expertise. On the former count they faced
141 Japan also had its own standard, CAPTAIN, but the Japanese market, with its radically different
character set, was isolated from the Western one. Schmidt and Werle, 150-51.
142 NAPLPS stands for North American Presentation Level Protocol Syntax. Schmidt and Werle, 151-55.
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entrenched competition from the personal computer on one hand and the AT&T-backed
NAPLPS systems on the other.143 As for expertise, the keys to Minitel's success lay in a
supply-led strategy of leasing the terminals at zero cost combined with a willingness to
wait a decade to see net profits. Intelmatique's American partners did not have the
monopoly position that would allow them to take up such a strategy with any comfort.
A major boost for the DGT's export hopes came in the late 1980s, however, due to
a series of decisions by Judge Harold Greene to relax restrictions on the regional Bell
operating companies (RBOCs), or Baby Bells. Greene had presided over the AT&T antitrust case, and so oversaw the 1982 deal that divided the Bell System into AT&T (the
long-distance company) and seven regional operating companies. His oversight made
Greene a de facto policy-maker, and he had used that power to forbid the Baby Bells
from entering almost any business other than basic local telephone service, including
information services like videotex.144
The American press had played a role in ensuring that Greene sustained this
restriction. Like their French counterparts, they feared that telecommunications
companies would use information services to siphon off the lucrative classified
advertising market, and wanted to get into the game themselves. By 1986, however, the
major American newspaper companies Knight-Ridder and Times-Mirror had both folded
their videotex efforts.145 The Baby Bells now pushed to have their own shot at the
information services business, with the backing of the Reagan administration's Justice

143 Two 1980 deals to sell terminals to on-line service providers The Source and Tymshare both foundered
due to the popularity of PCs. Kathryn Harris, "French Unveil Latest in Telecommunications," Los Angeles
Times, November 12, 1980; "Tymshare, France Agree to Seek U.S. Ventures," Wall Street Journal,
November 21, 1980.
144 Bickers, The Politics of Regulatory Design,” 370-75.
145 United States v. Western Electric Co., 673 F. Supp. 525 (D.D.C. 1987), 201.
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Department, which wanted a less regulated telecommunications market.146 Perhaps most
significantly, the American Newspaper Publishers Association had switched sides as well,
joining with one of the Baby Bells (US West) to propose a new videotex system.
In September 1987 Greene responded with a compromise ruling designed to
reconcile the "apparently competing interests" of the "prevention of monopolization of
information services versus broad availability of such services to the public..." He
permitted the local phone companies to transmit information services over their wires,
and he released a further ruling in March 1988 clarifying that phone companies would
also be permitted to operate voice mail services and to operate as a billing "gateway" to a
variety of services, with the proviso that they could not discriminate in any way among
those services.147
These decisions provided a new opportunity for Intelmatique to move in, offer its
expertise, and act as a broker between the phone companies and information service
providers. Most significantly, in May 1988 it concluded an agreement with US West to
form Minitel USA, which began service in Omaha, Nebraska.148 This second round of
American videotex, however, proved only modestly more successful than the first. US
West, unimpressed with its revenues, never expanded Minitel USA beyond the

146 The Department of Justice expressed its interest in loosening the restrictions on the RBOCs in its hefty
three-year report on the 1984 divestiture, Peter W. Huber, The Geodesic Network: 1987 Report on
Competition in the Telephone Industry (U.S. Government Printing Office, Janaury 1987).
147 United States v. Western Electric Co., 673 F. Supp. 525 (D.D.C. 1987), 258; United States v. Western
Electric Co., 846 F.2d 1422 (D.C. Cir. 1988). The debate over telephone companies' rights and restrictions
with respect to information services (going all the way back to the FCC Computer I hearings and lasting
into the 1990s), has much in common with the contemporary debate over net neutrality. Tim Wu, The
Master Switch: The Rise and Fall of Information Empires (New York: Knopf, 2010), 304-5 and 311.
148 Intelmatique was also involved indirectly with Houston-based US Videotel, which later partnered with
Southwestern Bell. Jean-Marie Martin, "Le Minitel traverse l'Atlantique," Réseaux Télématiques,
December 1988/January 1989, Folder “Minitel: Articles 1989,” Box 353, APHFT; Jo Ellen Davis, "Will
Minitel Play Deep in the Heart of Texas?" Business Week, October 19, 1987, 94.

284

experimental stage.149
Minitel failed to find significant purchase in foreign markets generally. The need
to pay up front for videotex terminals that gave access to only a few services led few
people to acquire them, which in turn made the systems unattractive to potential service
providers. As of 1989, about 60,000 Minitel-based terminals were in use in the U.S.,
39,000 in Spain, 12,000 in Switzerland, and a few thousand each in various other
countries. The American mass market for on-line services, to the extent that it existed at
all, was based on personal computers, which had built up a significant installed base
through the value of their off-line applications. The largest American service provider,
CompuServe, had 580,000 users in 1989.150

The Minitel Challenge
Minitel's failure to penetrate the American market could be understood as a
fulfillment of Licklider's worst fears - a variety of private and public institutions working
at odds with one another and without any coherent national direction could only produce
a patchwork of inadequate computer-communications systems. To use the metaphors of
one historian of on-line services, at the dawn of the 1990s the Internet stood as an
isolated academic "fortress." Consumer services like CompuServe and America On-Line
149 Randolph B. Smith, "People Got Hooked, but Then Abandoned, Telephone 'Gateways'," Wall Street
Journal, March 15, 1990; Yet another round of French-American cooperation came in July 1991, when
Greene relented and allowed the Baby Bells to enter into the information services business directly in
United States v.Western Electric Co., 767 F. Supp. 308 (D.D.C. 1991); Anthony Ramirez, "'Baby Bells'
Look Good to French," New York Times, October 10, 1991; "Here Come Minitels," Popular Science,
February 1993, 32; Michelle Quinn, "Computer Links Parents to Schools," New York Times, March 30,
1994.
150 France Télécom, Catalogue Produits Minitel et Télétel, 88-89. The line between videotex and PCbased services was not a hard one, however, since PCs could act as videotex terminals: modem-equipped
PCs could access the Télétel network using emulation software, and the IBM/Sears/CBS Prodigy system
(launched in 1988) was never intended for anything but PCs but used the NAPLPS videotex standard.
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were "walled cities," cut off from it and from one another. Within any one walled city,
the user was beholden to the will of its operator, and to switch to another required a
separate subscription. On Minitel, on the other hand, anyone could establish a new
service (within certain regulatory limits) that would be immediately accessible to any
user. As late as 1995, moreover, only 8% of Americans had access to on-line computer
services, versus 25% in France.151 One should not exaggerate the unification of French
computer-communications systems under Minitel. Various companies (both French and
American) offered their own on-line services to corporations. As in the U.S., private
corporate data channels criss-crossed the country and the Internet tapped into academic
networks. The contrast in consumer-level services was nonetheless striking.
Indeed, Judge Greene had looked across the Atlantic for inspiration in his 1987-88
re-working of telecommunications regulation. He did so because the Baby Bells urged
him to; US West, he wrote, "called the Minitel network 'the model upon which we would
build' the American system. That company also repeatedly touted the French experience
as representing the cutting edge of the Information Age."152 In his 1987 decision, Green
noted that the DGT's ability to distribute videotex and other similar content had allowed
for "widely-available information services," and so decided to allow the Baby Bells to do
the same. Like the DGT, however, they would serve only as "only a content-neutral
transmission and switching conduit," not an originator of content, lest they abuse their
power to favor their own services.153 In 1988, Greene looked to France once again.

151 Michael A. Banks, On the Way to the Web: The Secret History of the Internet and its Founders
(Berkeley, CA: Apress, 2008), 77; Fletcher, "Markets and States in the Information Society," 113.
152 United States v. Western Electric Co., 846 F.2d 1422 (D.C. Cir. 1988), 17-18.
153 The one service that Greene allowed telephone companies to provide directly was an electronic
directory, the same single service provided directly by the DGT at the time. United States v. Western
Electric Co., 673 F. Supp. 525 (D.D.C. 1987), 204 and 207.

286

Having studied the French kiosk system, which seemed "to have been a key factor in the
growth and expansion of Teletel by simplifying consumer access to and use of the
network," he decided to allow American phone companies and information service
providers to build similar consolidated billing systems.154 Through his decisions, Greene
molded the Baby Bells into Baby DGTs.
Greene's use of Minitel as a point of comparison and even a model for America
was not exceptional. Throughout the 1980s and early 1990s, many American journalists,
academics, and even politicians looked to France for clues about how to achieve the
democratic deployment of information technology. One early reaction to the apparent
French lead in that field came from a young Congressman from a suburban Atlanta
district named Newt Gingrich.155 In Window of Opportunity: A Blueprint for the Future,
written with his wife Marianne and science fiction and fantasy author David Drake,
Gingrich laid out a technological plan of action for the United States.156 He called for a
middle way between conservatives' anti-government reflex and liberals' faith in
"technocratic planners"; an "opportunity society" that was neither laissez faire nor
welfare state.157 He looked to the Homestead Act, land-grant colleges, and the
transcontinental railroad subsidy as models for the government's "rightful role as
developer of incentive for change.”158
While much of his book focused on space technology, Gingrich also decried the
short-term focus and lack of vision in the American computer industry: "We require a
154 United States v. Western Electric Co., 846 F.2d 1422 (D.C. Cir. 1988), 44.
155 Kevin M. Kruse, White Flight: Atlanta and the Making of Modern Conservatism (Princeton: Princeton
University Press, 2005), 260-64.
156 Another science-fiction author, Jerry Pournelle, wrote the Preface, and the publisher was Tor Books, a
house that specializes in science fiction and fantasy.
157 Newt Gingrich, Window of Opportunity: A Blueprint for the Future (New York: Tor, 1984), 132 and
179.
158 Gingrich, 144.
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Thomas Edison, a Theodore Vail, or a Henry Ford who has the grand vision of bringing
information technology to everyone,” he wrote.159 In this respect, France put the U.S. to
shame:
The French are pioneers in this aspect of democratizing the information
revolution. The French effort to put a terminal in every house through the
telephone system is an investment in the future and one which may make France
the leading information-processing society in the world by the end of the
century.160
Like Greene, Gingrich wanted to make the U.S., in a limited way, more like France, with
"a series of experiments in home-based information systems... government-encouraged
and subsidized efforts to build the information system of the the future." He especially
emphasized on-line education and library applications that would give rural and slum
children access to the opportunity society.161
By 1986, the rapid growth in deployed Minitel terminals combined with the
breaking scandal over the messageries brought the system to the attention of all the major
American press outlets. Michael Dobbs, in a Washington Post story on Christmas day,
called Minitel a "new French Revolution."162 The New York Times' Nadine Epstein
reported on the "millions of French citizens who bank, shop, read their morning papers
and maintain anonymous friendships via Teletel," and the American companies
"scrambling to follow the French lead..."163 The Wall Street Journal related the
heartwarming story of Daniel Geray, a locksmith who used the Minitel to locate his three
brothers, lost since the Algerian War of the 1950s.164 American reporters also reveled in
159 Gingrich, 73. He cited, for example, a PLATO terminal that allowed a Control Data employee to
continue working after a stroke, and argued that spending on computer technology rather than welfare
would allow society to give the disabled productive lives rather than mere survival. Gingrich, 7.
160 Gingrich, 79.
161 Gingrich, 80.
162 Michael Dobbs, "'Minitel' is New French Revolution," Washington Post, December 25, 1986.
163 Nadine Epstein, "Et Voila! Le Minitel!", New York Times, March 9, 1986.
164 Roger Ricklefs, "French Connections," Wall Street Journal, February 24, 1986.
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Minitel's dark side, however, quoting sources that compared it to an addiction or drug,
and always drawing attention to the seamy sex-chat services and their shadowy links to
prostitution.
In describing the Minitel boom, American reporters could not help but note the
contrast between its "dizzying" success and the feeble videotex efforts in their own
country. A trial system established by newspaper publisher Times-Mirror, for example,
offered only about 50 services and was limited to Orange County, California.165 What
could account for the lack of an American Minitel? The press most often pointed to the
role of the French state - its monopoly on telecommunications, and its subsidy of
terminals - as the root cause of the difference. "Without a P.T.T.-like monopoly to guide
the new technology into people's homes," Epstein wrote, "the market has been difficult to
crack."166 This positive role for government ran contrary to deep-seated assumptions
about technology among most Americans. As the Post's Dobbs put it, "[t]he Minitel
craze is one case where government intervention, frequently derided as an obstacle to
economic change, seems to have helped technological innovation."167
During the 1980s, with the decline of America's relative economic power and the
waning importance of the Cold War, scholars increasingly worried this question of how
best to encourage high-tech development. Japan's success in consumer electronics
loomed especially large in the American imagination, but European achievements such as
Airbus Industrie also rankled. Some scholars began to question the value of laissez-faire
and call for "neo-mercantilist" policies to subsidize domestic industry.168 In his book on
165 Stanley Meisler, "Videotex -- In France, it's the Rage," Los Angeles Times, September 12, 1986.
166 Epstein, "Et Voila! Le Minitel!".
167 Dobbs, "'Minitel' is New French Revolution."
168 Steven McGuire, Airbus Industrie: Conflict and Cooperation in US-EC Trade Relations (New York: St.
Martin's Press, 1997); Lester Thurow, Head to Head: The Coming Economic Battle among Japan, Europe,
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the rising sun of Japan, businessman Clyde Prestowitz wondered whether an American
nation dedicated to "every man for himself" rather than cooperation and coordination
between business and government "can long endure."169
Others scholars looked to the French model, in particular, and the need to
overcome America's lag in videotex. They argued that only action on a national scale,
managed by either the federal government or a reconstituted Bell System, could create an
integrated American information system. Two management professors at UCLA made
the case in 1991:
Long-term policy perspectives must be taken in guiding countries toward
comprehensive telematic solutions. ...Society stands to benefit from a national
videotex system just as French citizens are today. ...Policy makers, regulators,
businesses, educational institutions, and citizens must combine efforts to develop
the kind of long-term vision that will bring the USA into the information age.170
This national planning approach, however, had little chance of thriving in the political
climate of the Reagan era. The NASA model of government-led technological
development had, as aerospace historian Erik Conway puts it, "been driven out of the
American political mainstream." Adherents to the ascendant philosophy believed that the
intervention of such agencies "suppressed innovation, reduced technological diversity,
and America (New York: William Morrow, 1992); U.S. Department of Commerce International Trade
Administration, An Assessment of U.S. Competitiveness in High Technology Industries (Washington, D.C.:
GPO, 1983).
169 Clyde V. Prestowitz, Trading Places: How We Allowed Japan to Take the Lead (New York: Basic
Books, 1988), 332-3. For a similar sentiment with respect to computers in particular, see Edward A.
Feigenbaum and Pamela McCorduck, The Fifth Generation: Artificial Intelligence and Japan's Computer
Challenge to the World (Reading, MA: Addison-Wesley, 1983).
170 T. J. Housel and W. H. Davidson, "The Development of Information Services in France: The Case of
Public Videotex," International Journal of Information Management 11 (1991), 54. See also Anne W.
Branscomb, Videotex: Global Progress and Comparative Policies," Journal of Communication 38, 1
(1988), 50-59; Shlomo Maital, "Is America Being Outstripped? By France?", Brookings Review 10, 3
(Summer 1992), 40-44; Constantine Raymond Kraus and Alfred W. Duerig, The Rape of Ma Bell: The
Criminal Wrecking of the Best Telephone System in the World. Secaucus, NJ: Lyle Stuart, 1988), 200-211.
Fred W. Henck and Bernard Strassburg, A Slippery Slope: The Long Road to the Breakup of AT&T (New
York: Greenwood Press, 1988) and Barry G. Cole, ed., After the Breakup: Assessing the New Post-AT&T
Divestiture Era (New York: Columbia University Press, 1991), 298-304 make similar arguments but don't
refer explicitly to Minitel as a point of comparison.
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and denied the nation the progress that free markets would have provided." They instead
looked to the unalloyed free market as the skeleton key that would bypass all of
America's most vexing problems.171
The apparent success of state intervention in Japan and Europe, however, still
posed an intellectual problem. Minitel provided a particularly galling example, given
America's undisputed leadership in the computer industry. One way of resolving this
divergence between theory and practice was to argue that the real problem was that
America was still not laissez faire enough. The neoliberal New Republic editor Michael
Kinsley, for example, conceded that the French might be leading in the information
revolution, but it was a revolution "force-fed" by the state, only possible due to the "cowlike submission to central authority" of the French. Such a thing could naturally not be
replicated in the distinctly un-bovine U.S. Instead the answer to the videotex gap was to
eliminate all regulation of the Baby Bells, and thereby unleash America's "'animal spirits':
the ferocious, chaotic, imaginative, buccaneering aspects of capitalism."172 Others
resolved the dilemma by emphasizing that Minitel's success was merely apparent, a
hollow fiction not built on sound, profitable markets. As Paul Zurkowski, the President
of the Information Industry Association, put it:
Yes, the French do have more than 2 million people connected, but through a lossleader program by the government-owned telephone monopoly. This is not a
grass-roots revolution. U.S. services such as NewsNet, Dow Jones, The Source,
and Telerate... have passed the acid test of market acceptance in a way that
France's Teletel has not.173
171 Erik M. Conway, High-Speed Dreams: NASA and the Technopolitics of Supersonic Transportation,
1945-1999 (Baltimore: Johns Hopkins University Press, 2005), 189 and 192.
172 Michael Kinsley, "America is Losing the Information Revolution," Washington Post, January 8, 1987.
Kinsley was a protegé of Ralph Nader's, reflecting the left-right alliance against central authority described
in Chapter 4. Michael E. Kinsley, Outer Space and Inner Sanctums: Government, Business, and Satellite
Communication (New York: John Wiley & Sons, 1976), xii.
173 Paul G. Zurkowski, "America is Not Losing the Information Revolution--Yet," Washington Post,
January 17, 1987. See also the remarks of MCI Chairman William C. McGowan on Minitel in Cole, After
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Kinsley and Zurkowski admitted that French technocratic interventionism may
have drummed-up some impressive short-term numbers, but looked to American market
dynamism to inevitably out-pace it in the long run. Both lines of argument exaggerated
the state-driven aspects of Minitel, and downplayed its similarities to private commercial
enterprise, in order to make it appear entirely foreign to the American way of life. In fact,
unlike the military/academic ARPANET and Internet, questions of cost control and
market viability impinged on every step of Minitel's design and deployment. Its
architects devised the idea of leasing terminals free of charge not as a government handout but as a business strategy, not radically different from Gillette's strategy of giving
away free razors with its blades.174 Minitel was not built on direct government subsidy,
but rather from a combination of the DGT's own revenues and loans. Rather than
draining tax revenues, in fact, the DGT as a matter of course sent part of its income to the
money-losing Post Office. Much to the frustration of its leadership, it was also forced to
return income to the general treasury starting in 1982, in order to reduce a budget
shortfall caused by recession.175 Minitel first achieved profitability on an annual basis in
1989. A 1991 report estimated it would achieve net profitability by 1998 (including the
repayment of interest on loans). If it did not by then, it certainly has by now, as Minitel
continues to generate revenue to this day.176
the Breakup, 53-57.
174 Thierry Vedel, "Télématique et configurations d'acteurs: une perspective européene," Réseaux 7, 37
(1989), 21.
175 "Projet de Budget 1982, Note de Synthese," October 6, 1981, Folder “Examen du Projet de Budget
1982,” Box 12, 1986/0380, ANF Like many emergency measures, this one became permanent.
176 France Télécom, “Minitel Strategy,” 1993, 26, Box 358, APHFT. By comparison, Amazon.com, which
launched in 1995, achieved its first annual profit in 2003. Christine Frey and John Cook, "How
Amazon.com survived, thrived, and turned a profit," Seattle Post-Intelligencer, January 28, 2004. As of
July 2010, France Télécom still supported two million active Minitel terminals (most of them emulators
running on personal computers), which generated some tens of millions of euros in annual revenue. France
Télécom plans tentatively to shut down the underlying Transpac network in September 2011. "Deux
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From DGT to France Télécom
Changes within France, however, had by the 1990s eroded the institutional and
political structures that had made Minitel possible. A major nationalization project
carried out by the Mitterand government in 1982, intended to invigorate social
democracy and increase the global competitiveness of French industry, foundered.177 Its
failure marked a inflection point; the sustained economic stagnation of the 1970s and 80s
had opened the tradition of the state-managed economy to attack, and the free-market
liberalism then spreading across the globe provided a ready alternative.178 State direction,
French liberals argued, was not working; Minitel, after all, had not fulfilled its promise to
turn France into a global powerhouse of information. The only way to compete with
America was to imitate it, break down state protections and monopolies, and let the free
market work. The long-standing French esteem for the civil servant diminished, while
the stock of the businessman rose.179 This shift in attitudes swept a new party into power
in 1986, a party built by Giscard's former Prime Minister, Jacques Chirac, with the model
of Ronald Reagan's America and Margaret Thatcher's Britain firmly in mind.180 Thus,
just when some Americans were considering how to make their computercommunications infrastructure more like France's, the French government was trying to
Millions d'Utilisateurs du Minitel Pianotent Encore sur le 3617," Le Monde, July 14, 2010.
177 Julius W. Friend, The Long Presidency: France in the Mitterand Years, 1981-1995 (Boulder, CO:
Westview Press, 1998), 29-33.
178 Marion Fourcade-Gourinchas and Sarah L. Babb, "The Rebirth of the Liberal Creed: Paths to
Neoliberalism in Four Countries," The Austrian Journal of Sociology 108, 3 (November 2002), 562-68.
179 Jonah D. Levy, Tocqueville's Revenge: State, Society, and Economy in Contemporary France
(Cambridge, MA: Harvard University Press, 1999), 57; Christian Stoffaës, "Industrial Policy and the State:
From Industry to Enterprise," in Policy-Making in France: From de Gaulle to Mitterand, ed. Paul Godt
(London: Pinter, 1989), 105-126; Michael Albert, Capitalism against Capitalism, trans. Paul Haviland
(London: Whurr, 1993), 236-49.
180 Friend, 3 and 90. Mitterand still held the Presidency, while Chirac's party controlled the Parliament
and thus the Ministries.
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make its economy more like America's.
In 1987, a group of DGT executives writing under the name A. de Guers (an
anagram for the site of the PTT headquarters in Paris) published a forceful dissent to this
program. They argued that the ongoing shift from "francization" to "globalization"
would destabilize French society and put French citizens at the mercy of massive (largely
American) multinationals. They reminded their readers of the lessons of Minitel's
domestic success, and argued for a new grand projet to create a public, open network
providing universal access to voice, data, and audiovisual services.181 "[C]ommunication
networks cannot be reduced to the status of commodities," they declared, "they are the
nervous system of the country and a precondition of economic progress."182
The ideological drift among the French elite, however, ran against them, even
among many of their own peers at the DGT. Telecommunications liberalizations in the
U.S. and Britain during the 1980s provided new models for DGT engineers eager to be
free of government control.183 Just as the apparent inevitability of the information society
had operated in Minitel's favor in the late 1970s, the apparent inevitability of free
telecommunications markets generated powerful momentum in the opposite direction a
decade later. Chirac nonetheless moved cautiously to change the DGT, in the face of
opposition from the unionized telecommunications workers.184 New European
181 This kind of network was known as a Réseau Numérique à Intégration de Services (RNIS), or an
Integrated Services Digital Network (ISDN) in English. A. de Guers, Casse Avenue de Ségur: La France
dans la Guerre des Communications (Paris: Alain Moreau, 1987), 12-14, 44-51, 117 and 142-43. For an
extended debate between an advocate and a skeptic of telecommunications liberalization (both DGT
insiders), see Norbert Alter and Christian Dubonnet, Le Manager et le Sociologue: Correspondance à
propos de l’évolution de FRANCE TELECOM de 1978 à 1992 (Paris: Éditions L’Harmattan, 1994).
182 "Non, les réseaux de communication ne peuvent être réduits à un statut de marchandises, ils sont le
système nerveux du pays et une condition de progrès économique." A. de Guers, Casse Avenue de Ségur,
232.
183 Bertho, Histoire des Télécommunications en France, 241-48.
184 Chirac recalled all too well a 1974 telecommunications strike that had nearly cost him his Prime
Ministry. Thatcher, The Politics of Telecommunications, 154-55.
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Community (EC) directives on market liberalization accelerated the process. These
European policies, in turn, derived in part from pressure by an alliance of the American
government and U.S.-based corporations such as AT&T. With European operators
pushing into American markets and vice versa, global capital for the first time began to
overtake the state in deciding the direction of domestic telecommunications in Europe.185
Over the course of the 1990s, the French government released the DGT as the
financially-independent France Télécom, and then transformed France Télécom from a
state-controlled monopoly into a competitive (though still majority state-owned)
business.186 A symbolic transition came in 1995, when an organization once dominated
by engineer polytechniciens like Théry came under the control of Michel Bon, former
head of the supermarket chain Carrefour.187 In 1994, Théry himself produced a report on
the behalf of the government calling for a national fiber optic network that would
stimulate the development and use of high-bandwidth information services for the
general public. France Télécom roundly rejected it. Investment in profitable global
markets, not national grands projets, was the new order of the day.188

In 1982, legal scholar Anne Branscomb argued that although "the United States
leads the world in information technology... it brings up the rear in planning for its
185 Dan Schiller Telematics and Government (Norwood, NJ: Ablex Publishing, 1982), 99-188. For a map
of France Télécom's global reach, see http://en.wikipedia.org/wiki/File: France_Telecom_global_activities.
png (accessed December 1, 2010).
186 Michel Carpentier, Sylviane Farnoux-Toporkoff, and C. Garric, Telecommunications in Transition,
trans. C.P. Skrimshire (Chichester, UK: John Wiley and Sons, 1992), 86-118; Thatcher, The Politics of
Telecommunications, 143-68; Cawson, et, al., Hostile Brothers, 126-7.
187 John Ardagh, France in the New Century, 86 and 96. Bon graduated from the École Nationale de
Administration (ENA), the civil service and finance counterpart to the engineering-oriented École
Polytechnique.
188 Thatcher, The Politics of Telecommunications, 222; Thierry Vedel, "Information Superhighway Policy
in France: The End of High Tech Colbertism?", in National Information Infrastructure Initiatives: Vision
and Policy Design, eds. Brian Kahin and Ernest J. Wilson III (Cambridge, MA: MIT Press, 1997), 315-23.
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information infrastructure." An "integrated communication network," one that “meets
human needs, and liberates the human spirit," was essential to a democratic information
society. Like all national infrastructures, however, from the postal system to interstate
highways, this "national system of electronic superhighways," would not likely come to
fruition "without the exercise of collective will," through national and regional planning,
citizen involvement, and government-business cooperation.189 As the U.S. and France
alike moved towards a free-market system of competing telecommunications operators,
this fundamental dilemma lingered. How could a global laissez-faire system, marked by
competition and fragmentation, provide the universal and universally accessible "nervous
system" that the coming information society demanded? A firm answer would only come
in the mid-1990s, with the convergence of two independently-developed technologies:
personal computers and the Internet.

189 Anne W. Branscomb, “Beyond Deregulation: Designing the Information Infrastructure," The
Information Society Journal 1, 3 (1982), 168, 172, 170 and 187.
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Conclusion: The Triumph of Personal Computing
The force of microelectronics will blow apart all the monopolies, hierarchies,
pyramids, and power grids of established industrial society. ...All hierarchies will tend
to become “heterarchies”--systems in which each individual rules his own domain.
--George Gilder, 19901
By the late 1960s, it became a commonplace assumption in elite circles that
computing would soon permeate the wealthier nations of the world from top-to-bottom.
Given such a vision of the future, choices about the technical architecture of computing
became, simultaneously, choices about the architecture of society.2 Building the
information society would require nations and states to make (implicit or explicit)
decisions about what constitutes the good society.
The first effort to answer these questions and construct a coherent model for the
information society was built around the computer utility. It came out of the elite
academic world and drew heavily on progressive ideology to support the notion that
nationally-coordinated engineering projects were the best means of achieving equality of
opportunity and bringing (computer) power to the previously disenfranchised. This idea
was further strengthened by the emphasis on “systems thinking” that spread through
American academic and policy circles in the decades after World War II. Its very
existence blurs the sharp dichotomy drawn by historians and other observers of the 1960s
and 70s between the establishment and its New Left and counterculture opponents,
between institutional insiders and outsiders, between authoritarian and democratic

1 George Gilder, Life After Television (Knoxville, TN: Whittle Direct, 1990), 31.
2 Patrice Flichy, The Internet Imaginaire, trans. Liz Carey-Libbrecht (Cambridge, MA: MIT Press, 2007),
1-13; Roberto Mangabeira Unger, Social Theory: Its Situation and its Task (Cambridge: Cambridge
University Press, 1987), 4.
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technics.3
Efforts to realize the computer utility vision, however, largely failed in the United
States, broken by institutional, technical, and political obstacles. Ironically, it was
progressivism itself that had erected the most important institutional barriers to an
integrated national computer utility. The regulatory architecture of the United States was
designed to corral powerful monopolies into a single domain (such as telephony), so that
they could not abuse their power to suppress free competition in other areas. The barriers
erected for this purpose by the Federal Communications Commission (FCC) between
computers and communications kept AT&T entirely out of the computer utility field and
severely hampered the efforts of Western Union to enter it. Due in part to this exclusion
of communications firms with a clear sense of the mass market, time-sharing systems
remained expensive and difficult to use, and focused on expert users in science and
engineering. These limitations were compounded by fundamental technical difficulties
with scaling time-sharing hardware and software to support a large numbers of users, and
a lack of a clear constituency of users beyond professional programmers.
The computer utility also suffered from the waning of national planning as an
ideal among American elites. As University of Illinois professor Ernest House recalled,
academics and policy-makers in the early 1960s had believed that any social or technical
problem, from the ongoing war in Vietnam to the education of America's youth, could be
solved with the systematic application of engineering know-how. Over the course of the
decade, however, such belief all but collapsed, even among the liberal intellectuals that
had once been its staunchest supporters. By 1974 House himself found it “painful to
3 As described in the introduction, this dichotomy precipitated out of the cultural battles over the Cold War
and Vietnam in the 1960s.
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remember” how widely held that now-vanished confidence had been.4 The very model of
the public utility, a regulated entity that would blend the best qualities of private initiative
and public service, fell into disfavor.5 The personal computer hobbyists emerged in the
1970s to fill the void with a different, libertarian vision of the information society. They
constructed for the history of computing their own narrative of establishment versus
liberators, with themselves in the starring role. In the process they obscured the existence
of their computer utility predecessors, who no longer had a place in the story.
The computer utility model persisted, however, in France. With Minitel, the
French telecommunications administration promoted a vision of a nation-building
information society, built upon centrally-administered but democratically-operated
systems. Successful as it was along certain dimensions, however, Minitel failed to spread
beyond France, and entered a period of relative stagnation by 1990, even as the
deployment of personal computers continued to accelerate. It received no renewed
impetus as the wealthier states of Europe and North America as a whole shifted away
from projects of national integration during the 1980s, instead placing their bets on
border-crossing global capitalism. By the mid-1990s, the story of the computer utility
had come to a close. Although Minitel lived on in the present, very few could any longer
be found who looked to it as a model for the information society of the future.
Successful as personal computing was as an industry, however, a troubling
question still remained for those who saw it as the quintessential technology of personal
freedom: how could its users preserve that freedom while also achieving mutual
4 Ernest R. House, The Politics of Educational Innovation (Berkeley, CA: McCutchan Publishing, 1974),
214-15.
5 Gerald W. Brock, The Second Information Revolution (Cambridge, MA: Harvard University Press, 2003),
8.
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interconnection? Achieving connectivity in the networked personal computer of the
1980s often involved the surrender of personal control to corporate power. Then, in the
mid-1990s, the Internet became available to a mass audience. Originally an arcane,
experimental system funded by the Department of Defense's Advanced Research Projects
Agency (ARPA) for elite American computer researchers, it had already expanded by the
end of the 1980s into a more general-purpose network for academic researchers across
the wealthier parts of the world. By 1995, under pressure from those who wanted to open
the system to commercial traffic, the U.S. government had devolved all of its network
operations and the bulk of its administration into private hands. This privatized Internet
was a network of networks that appeared to promise both total connectivity and total
liberty via an “end-to-end” architecture—one that ceded all control over network
applications to the end users at its edges. It crossed national boundaries indiscriminately.
Someone wishing to connect to it needed only to get the permission of any existing user
willing and able to allocate an Internet address—the only centrally managed resource in
the system—to his or her computer.
This dissertation has been, in part, a pre-history of the Internet, albeit of an
unusual sort. Rather than trace it back to its technological and institutional origins, it has
worked forward to the emergence of the ideological and social foundations that made its
explosive growth possible. The decline of the computer utility vision and the
extraordinary success of the personal computer laid the groundwork for the acceptance of
a distributed, post-national, decentralized, peer-to-peer network. Millions of computers
in homes and offices across the rich world, many of them with unused modems, provided
a ready market for Internet services. Given the mythology of the personal computer as a
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liberating and technically inevitable rebellion against the institutions of top-down,
hierarchical control, the Internet appeared to fit naturally into the unfolding history of
computing. The Internet also harmonized with the ideological shift toward decentralized
market solutions that had swept over North America and Europe in the 1980s. Even
France, by 1990, was primed for this moment, having put the 1970s vision of a
nationally-planned information system behind it.
Out of this context arose a vision of Internet-linked personal computers as not
merely a passive end goal for a libertarian information society, but an active force for
individual liberty that would wash away the hierarchical power structures of the industrial
past.6 Georgia Congressman Newt Gingrich, who had praised the Minitel model in the
1980s, now embraced a market-driven, unregulated information infrastructure as the best
means of ensuring American greatness. He built alliances with futurists such as Alvin
and Heidi Toffler, champions of on-line freedom such as John Perry Barlow and Esther
Dyson, and conservative thinkers such as George Gilder and George Keyworth, to
promote this vision. If government and the master planners would get out of the way, this
group argued, the Internet would grow and evolve organically into the ideal platform for
the information society.7
The most important platform for the vision of an inherently libertarian Internet,
however, was Wired magazine, whose editor, Louis Rossetto, had embraced
libertarianism as a student radical at Columbia University in the late 1960s. Rossetto was
6 Paulina Barsook, Cyberselfish: A Critical Romp Through the Terribly Libertarian Culture of High-Tech
(New York: PublicAffairs, 2000); Christopher M. Kelty, Two Bits:The Cultural Significance of Free
Software (Durham: Duke University Press, 2008), 55-56 and 76.
7 John Heilemann, "The Making of the President 2000," Wired, December 1995; John B. Judis, "Gingrich's
Not-so-Weird Gurus," The New Republic, October 9, 1995, 16-25; Esther Dyson, et. al., "Cyberspace and
the American Dream: A Magna Carta for the Knowledge Age," Progress and Freedom Foundation,
http://www.pff.org/issuespubs/futureinsights/ fi1.2magnacarta.html (accessed February 2, 2011).
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certain that the revolution of networked microprocessors would inevitably undermine all
of the old, authoritarian institutions of the nineteenth-century--public schools,
governments, mass media--and replace them with a utopia of entirely unfettered and selfdirected “wired” individuals.8 In Rossetto's own words:
[The world] is in the midst of a profound revolution driven not by disgusting
political ideologies, but by the people creating and using convergence
technologies to solve problems and create opportunities... This new world is
characterized by a new global economy which is inherently anti-hierarchical and
decentralist, and disrespects national boundaries or the control of politicians and
bureaucrats or power mongerers of any [kind]. ...a global hive mind that is
arriving at a new, spontaneous order.9
The Internet, then, although founded on the dream of interactive computing that
Licklider and his contemporaries popularized, was not the fulfillment of their vision.10 Its
most ardent promoters saw in the Internet the realization of the 1970s dream of computer
technology under direct individual control rather than the 1960s dream of individuals
empowered by nationally-coordinated systems. Even given the recent centralizing trend
towards massive data centers (often referred to as “cloud computing”), the
heterogeneous, transnational Internet of the 1990s and 2000s has by no means produced a
fully integrated computerized nervous system for the nation. There is no central
clearinghouse where citizens can monitor all data collected about them by corporations,
no automatic data collection for the purposes of taxation and research performed on every
8 Stan Lehr and Louis Rossetto, Jr., “The New Right Credo—Libertarianism,” New York Times Magazine,
January 10, 1971; Brian Doherty, Radicals for Capitalism: A Freewheeling History of the Modern
American Libertarian Movement (New York: PublicAffairs, 2007), 617-18.
9 David Hudson, Rewired: A Brief (and Opinionated) Net History (Indianapolis: Macmillan Technical
Publishing, 1997), 236.
10 This claim runs contrary to the common practice of seeing any historical prediction of an on-line
interactive system as a prophecy of the Internet. See for example, the recent eulogies of Daniel Bell
foresaw (in whose case the claim of prophecy is doubly wrong, since Bell borrowed his prediction of a
mass computer utility from Robert Fano). Matt Schudel, “Daniel Bell, 91,” Washington Post, January 27,
2011; Michael T. Kaufman, “Daniel Bell, Ardent Appraiser of Politics, Economics and Culture, Dies at 91,”
New York Times, January 25, 2011.
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electronic transaction, no single educational network that offers the ability to seamlessly
explore all human knowledge. However enticing that vision, it was always extravagant,
and sometimes troubling. Consider, for example, Bill Norris' tendency to turn to
authoritarian regimes in search of the political will for a national-scale PLATO
installation. We are likely better off with a patchwork quilt than a tightly woven fabric.
Yet, despite its excesses and its failures, the computer utility vision still matters.
The difference between the 1960s and 1970s visions of mass computing manifested not
only in technological architecture and political aims, but also in ideas about technological
change.11 The triumph of the personal computer didn't just put an arguably less effective
technological model into the shade, but also closed off of a larger sense of technological
possibility. The dominant narrative of the information revolution became one of an
inevitable march towards personal computing. Yet Minitel provides an existence proof
that no one particular path to the information society was, or is, inevitable.
Fano, Licklider, Kemeny, and their contemporaries were correct in seeing the
problem of sustaining individual liberty within a large-scale computer-communications
infrastructure as a sociotechnical struggle rather than a foregone conclusion. As Fano put
it, “the task of understanding in depth the role of computer-communication systems in the
operation of society, of evolving suitable policies in their respect, and of guiding their
development from a social, economic, and technical standpoint is a gigantic one.”12 He
believed that, within some limits, alternative technological paths could and should be

11 On the real historical consequences of beliefs about technological change, see Gabrielle Hecht and
Michael Thad Allen, “Introduction: Authority, Political Machines, and Technology's History,” in
Technologies of Power: Essays in Honor of Thomas Parke Hughes and Agatha Chipley Hughes, eds.
Michael Thad Allen and Gabrielle Hecht (Cambridge, MA: MIT Press, 2001), 5.
12 Robert M. Fano, “On the Social Role of Computer Communications.” Proceedings of the IEEE 60, 11
(November 1972), 1249.
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foreseen and controlled by society in order to maximize their benefits and minimize their
detriments, and he warned particularly against the dangers of pursuing batch-processing
rather than accessible, interactive computing. The gurus of personal computing and
especially its Internet successor, on the other hand, saw technological change as an outof-control, Darwinian struggle, and by the 1990s their view came to dominate among
both technical and political elites.13
One might argue that this position towards technology opened up the rigid
dualism of the 1960s, which allowed for only two possibilities (good interactive
computing versus bad batch-processing, a democratic future versus a technocratic,
Orwellian one) into a rich and endless field of possible evolutionary futures. In practice,
however, it instead collapsed all of those possibilities into a single destiny, the inevitable
consequences of economic laws, a tidal wave of history. In the view of Rossetto, George
Glider, and the like, the microprocessor held the seed of the personal computer and the
Internet, which held the seed for the destruction of all hierarchies and institutions of
control—a new technology led to a new technological architecture led to a new social
order in an inexorable wave of change.14 Individual humans could choose only whether
to be its passengers or its victims, the latter chained to the deadweight of the past and
therefore drowned beneath the future's onrushing mass.
This way of thinking came to permeate computing during the 1990s. Its canonical
statement came in 1993, when the comfortably-retired engineer and anarcho-libertarian
13 Virginia Postrel, "Technocracy R.I.P.," Wired, January 1998. The falling out of favor of the idea of
managing technological change manifested concretely in Congress' 1995 disbanding of the Office of
Technology Assessment (OTA), which it had created in 1972. Fred W. Weingarten, “Obituary for an
Agency,” Communications of the ACM 38, 9 (September 1995), 29-32.
14 See for example Alvin Toffler, The Third Wave (New York: William Morrow and Company, 1980). In
the case of Toffler, the similarities to Marxist thought are not coincidental: Judis, "Gingrich's Not-so-Weird
Gurus.”
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John Gilmore declared the Internet's inevitable capacity to bring individual liberty,
regardless of the whims of mere politics: "[t]he Net interprets censorship as damage,” he
told a Time reporter, “and routes around it."15 In this atmosphere of technological
inevitability, the term “Luddite” enjoyed a resurgence. What more compact means for
dealing with any who doubted the inevitable than to dismiss them as benighted fools,
clinging desperately to a doomed past?16
The computer utility tells us that this is the wrong way of looking at the history,
and the future, of the information society. Just as it blurs the lines of authoritarian and
and democratic technics as we look backward to the 1960s, it should blur our image of
the coming future. Consider the recent “net neutrality” debate. Although idealized as a
symmetrical, peer-to-peer system, the Internet has developed a distinctly hierarchical
structure.17 Businesses increasingly outsource their computing resources to massive,
remote data centers managed by companies like Amazon and Microsoft.18 Rather than
save documents on their own hard drives, collaborative teams turn to Google Docs; rather
than manage their social lives locally, young people turn to Facebook. Semi-open
platforms like the Apple iPhone protect their users from buggy or malicious applications,
15 Philip Elmer-Dewitt, David S. Jackson, and Wendy King, "First Nation in Cyberspace," Time, December
6, 1993.
16 Wired was especially scathing about Luddism: Jon Katz, “Return of the Luddites” and Kevin Kelly,
“Interview with the Luddite,” Wired, June 1995; Tim Cavanaugh, “Dump File,” Wired, December 1999.
Any statement in its pages remotely critical of technology had to be appropriately qualified: “Gelernter is
no Luddite, of course.” (Jon Katz, “Lost World of the Future,” October 1995); “On the other hand,
McLuhan was not a Luddite.” ( Gary Wolf, “The Wisdom of Saint Marshal,” January 1996); “From all this,
I trust it is clear that I am not a Luddite.” (Bill Joy, “Why the Future Doesn't Need Us,” April 2000). Some
technological critics, on the other hand embraced the term: Kirkpatrick Sale, Rebels Against The Future:
The Luddites And Their War On The Industrial Revolution: Lessons For The Computer Age (New York:
Basic Books, 1996). See also Steven E. Jones, Against Technology: From the Luddites to Neo-Luddism
(New York: Routledge, 2006).
17 Romualdo Pastor-Satorras and Alessandro Vespignani, Evolution and Structure of the Internet: A
Statistical Physics Approach (Cambridge: Cambridge University Press, 2004), 60-65.
18 Nicholas Carr, The Big Switch: Rewiring the World, From Edison to Google (New York: W. W. Norton,
2008).
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but also limit their freedom to install or modify software.19 Data, software, and hardware
are all slipping beyond the individual's direct control. Meanwhile, the
telecommunications industry has become nearly as concentrated as it was in the heyday
of the Bell System.20 By the mid-2000s, the typical American user had only one or two
plausible choices for Internet access provider.21
Advocates of net neutrality, a term coined by legal scholar Tim Wu, call for new
regulations to ensure that the corporate giants who now control much of the Internet (both
its physical architecture and its software applications), treat all users of their services
neutrally, and don't discriminate against certain kinds of user traffic (a rival video service,
for example, in the case of Comcast, which controls both cable television and Internet
service for millions of Americans).22 It is, fundamentally, an effort to extend the
centuries-old principle of common carriage (that carriers of goods have a public
obligation to accept any cargo at a fair price, without regard to its content, sender, or
recipient) to computing. It is a resurrection of the public utility as a model for the
computer-communications infrastructure.23 Net neutrality opponents, however, argue that
19 Jonathan Zittrain, The Future of the Internet: And How to Stop It (New Haven: Yale University Press,
2008), 1-5 and 101-26.
20 Jim Chen, “Telecommunications Mergers,” in Competition Policy and Merger Analysis in Deregulated
and Newly Competitive Industries, eds. Peter C. Carstensen and Susan Beth Farmer (Cheltenham: Edward
Elgar, 2008), 52-83; Rajiv C. Shah and Jay P. Kesan, “The Privatization of the Internet's Backbone
Network,” Journal of Broadcasting and Electronic Media 51, 1 (March 2007), 107.
21 Yochai Benkler, The Wealth of Networks (New Haven: Yale University Press, 2006), 399-402; Shane
Greenstein, “Innovation and the Evolution of Market Structure for Internet Access in the United States,” in
The Internet and American Business, eds. William Aspray and Paul E. Ceruzzi (Cambridge, MA: MIT
Press, 2008), 89-90.
22 Tim Wu, "Network Neutrality, Broadband Discrimination," Journal of Telecommunications and High
Technology Law 2 (2003), 141-79. Economist Eli Noam's similar concept of “third-party neutrality”
preceded Wu's famous paper, but timing (and alliteration) is everything. Eli M. Noam, Interconnecting the
Network of Networks (Cambridge, MA: MIT Press, 2001), 16.
23 The notion of a common carrier originated in English common law as a way of protecting the public
from exploitation by operators of ferries and wharves. It was extended in the formal regulatory laws of the
Progressive Era U.S. to cover rails, trucking, and telecommunications. Brock, The Second Information
Revolution, 8-15; Morton I. Hamburg and Stuart Brotman, Communications Law and Practice, vol. 1 (New
York: Law Journal Seminiars, 2006) 4.5-4.6.
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such rules would suppress innovation within the network, and that the pounding surf of
Schumpeterian creative destruction will keep the Internet oligopolies in line without the
need for burdensome regulations.24
Thus, as computing has become more centralized over the past decade, and the
assumptions of the personal computing/Internet model have come into question, public
discussion of alternative futures for the information society has returned to the surface.
The net neutrality controversy, whatever its ultimate outcome, has made it clear that the
development of the information society is not a wave, but a ship. And many hands
contend to take the wheel.

24 Tim Wu, "The Broadband Debate: A User's Guide," Journal of Telecommunications and High
Technology Law 3 (2004), 69-95.
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Abbreviations Used in Citations
ANF

Archives Nationales de France, Fontainebleau, France

APHFT

Archives et Patrimoine Historique France Telecom, Ivry-sur-Seine,
France

CDC

Control Data Corporation Records (CBI 80), Charles Babbage
Institute, University of Minnesota, Minneapolis, Minnesota

CERL

University of Illinois Computer-based Education Research
Laboratory; PLATO reports, PLATO documents, and CERL
Progress Reports (CBI 133), Charles Babbage Institute,
University of Minnesota, Minneapolis, Minnesota

FCC-16979

Docket 16979 Correspondence File, Original Formal Hearing
Dockets, 1971-1979, Records of the Federal Communications
Commission (RG 173), U.S. National Archives, College Park,
Maryland

JCRL

J. C. R. Licklider Papers (MC 499), Massachusetts Institute of
Technology Archives, Cambridge, Massachusetts

JGK

Papers of John G. Kemeny (MS-988), Dartmouth College
Archives, Hanover, New Hampshire

KCC

Kiewit Computer Center Records (DA-181), Dartmouth College
Archives, Hanover, New Hampshire

LCS

MIT Laboratory for Computer Science Records (AC 268),
Massachusetts Institute of Technology Archives, Cambridge,
Massachusetts

OH [#]

Oral History Collection, Charles Babbage Institute, University of
Minnesota, Minneapolis, Minnesota

RMF

Robert M. Fano Papers (MC 413), Massachusetts Institute of
Technology Archives, Cambridge, Massachusetts

SEOD

School of Engineering, Office of the Dean Records (AC 12),
Massachusetts Institute of Technology Archives, Cambridge,
Massachusetts

SJG

Stephen J. Garland Papers ( ML-101), Dartmouth College
Archives, Hanover, New Hampshire
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WCN

William C. Norris Papers (CBI 164), Charles Babbage Institute,
University of Minnesota, Minneapolis, Minnesota

WUTC

Western Union Telegraph Company Records (Collection 205),
National Museum of American History, Washington, D. C.
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