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ABOUT THE BOOK

This is the story of how the sex, drugs and rock ‘n’ roll generation changed the world for ever.


Meet the Crazy Ones who created Silicon Valley – the hippies who started the Homebrew Computer Club; the young ad executive who first sketched out Apple’s iconic logo; the engineers who met lying down in a cardboard geodesic dome at Stanford University. From Steve Wozniak, who built the first breakthrough Apple computers, to Jony Ive, the young Brit who imagined the iPod – the designers and programmers, the geeks, creatives and dreamers, they are all here.


And at the centre of it all, a bearded and barefoot Steve Jobs, whose singular vision would will Apple Inc. into a future that it would come to own...


ABOUT THE AUTHOR

Luke Dormehl is a journalist and award-winning documentary filmmaker. With a particular focus on pop culture, his writing has appeared extensively in dozens of online and print publications, while his films have been screened at the Cannes festival and on Channel 4. This is his second book.
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To Andy Palmer


AUTHOR’S NOTE & ACKNOWLEDGEMENTS

As a lifelong fan of high-tech and a similarly longtime fascinated follower of industry trends, I could easily make the argument that the groundwork for this book dates back the best part of three decades. More officially I began work on this project proper in the early part of 2011, several months before Walter Isaacson announced his exhaustive authorised biography of Steve Jobs. For more than a year I conducted over a hundred interviews with former Apple employees, as well as those who knew Steve Jobs, Steve Wozniak and the other major players in this story, in an effort to piece together an important chapter in Silicon Valley history. I thank all of them for their time and willingness to be cross-examined, often on multiple occasions and about the minutiae of events that, in some instances, occurred almost forty years ago.

This is not a business book and nor is it a biography of either of Apple’s co-founders. Instead this is a history of Apple, Inc. as social artefact: a look at how the countercultural revolution of the sixties and seventies (and beyond) imbued the company with much of its original identity, and continues to do so almost half a century later. There are, naturally, a few tangents. To set the scene I have attempted to paint a picture of the changing face of Silicon Valley cyberlibertarianism. Because the Apple revolution is just one prominent example of other, interlinked revolutions, this is an effort to fill in some of the space surrounding Apple. As such I have also opted, in individual chapters, to tell the story of NeXT, the computer company founded by Jobs during his decade away from Apple, where he had his first experience as CEO, and Pixar, a company which shares much of Apple’s DNA and which, ultimately, turned Jobs into a billionaire. Since both entities impacted upon Apple in some way, I feel that both of these stories are key to building up that trickiest of things: the bigger picture.

From here simply to add a note of special thanks to all those that have helped me along the way. Ed Faulkner, my tireless editor at Virgin Books, had a seemingly bottomless well of enthusiasm for this book from the start and his good advice continued throughout the writing process. Jake Lingwood, of Ebury Publishing, who helped make this project happen in the first place. My agent, Margaret Hanbury, whose unwavering support was always greatly appreciated. My good friends Tim Matts and Alex Millington, who both read over various sections of the book and offered detailed and incredibly useful feedback and suggestions. Vicky Thomas, who proved a far speedier transcriber than I could ever hope to be. In addition much love to Clara, as well as assorted friends and family members too numerous to list.

A note of gratitude, too, to those intrepid Apple chroniclers who came before me. Several books proved particularly helpful in researching The Apple Revolution. John Markoff’s fabulous What the Dormouse Said may very well be viewed as a spiritual prequel to this tome, dealing with the social history of the personal computer up to the point at which Mr Jobs and Mr Wozniak first arrived on the scene. Michael Moritz’s Return to the Little Kingdom (originally published under the title, The Little Kingdom) laid the groundwork for all Apple books to have come after, and is required reading for anyone wanting more information about Apple’s early years. Frank Rose’s West of Eden is something of an underrated gem, dealing with the company’s inner-workings in the mid-1980s. Both Randall Stross’ Steve Jobs & the NeXT Big Thing and Alan Deutschman’s The Second Coming of Steve Jobs perform different, but equally enthralling, functions regarding Jobs’ lesser-known wilderness years outside of Apple.

Last but certainly not least, I reiterate my sincerest gratitude to all those who agreed to speak with me as part of my own research (both on and off the record), along with those working at Apple and other such high-tech companies today. Without their constant attempts to invent the future, there would be nothing for us tech writers to write about in the first place.


 

“In the beginning (of the Information Age) was the void. And the void was digital. But lo, there came upon the land, the shadow of Steven Jobs (and Stephen Wozniak). And Steven (Stephen) said, ‘Let there be Apple.’ And there was Apple. And Steven (Stephen) beheld Apple. And it was good. And Apple begat Macintosh. And it was good. And soon upon the land there began to appear, The Cult of Macintosh. For they had tasted of Apple. And it was good.”

Russell W. Belk and Gülnur Tumbat,

‘The Cult of Macintosh’,

Consumption, Markets and Culture,

Vol. 8, No. 3, September 2005
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“Ready or not, computers are coming to the people. That’s good news, maybe the best since psychedelics.”

Stewart Brand,

‘Spacewar: Fanatic Life and Symbolic Death among the Computer Bums’, Rolling Stone magazine, 7 December 1972
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“Never trust a hippie.”

Malcolm McLaren, former manager of the Sex Pistols


PART I

THE TWO STEVES


Prologue

TALKING ABOUT IGENERATION

‘I think hackers … are the most interesting and effective body of intellectuals since the framers of the US Constitution. No other group that I know of has set out to liberate a technology and succeeded. They not only did so against the disinterest of corporate America, their success forced corporate America to adopt their style in the end … High tech is now something that mass consumers do, rather than just have done to them … The quietest of the 60s sub-subcultures has emerged as the most innovative and most powerful – and most suspicious of power.’

Stewart Brand,

Whole Earth Review (1985)

A New Yorker driving homewards one day in late March 1999, who just so happened to glance upwards while travelling down Manhattan’s East 14th Street, might well have received something of a surprise. Between Avenue A and B, a giant 246-square-foot billboard bearing Apple’s familiar ‘Think Different’ slogan was bolted to the side of a six-storey tenement building. The existence of the billboard itself was nothing out of the ordinary. Nor was the line of copy, which the Cupertino-based computer company had been using to great acclaim since 1997, the year in which co-founder Steve Jobs had returned to the fold after a decade in the high-tech wilderness. The tagline put into ungrammatically exact words what Apple’s bosses, employees and fans had been saying since day one. Apple thought different(ly).

The words were paired with images of some of the most recognisable figures of the previous hundred years: Albert Einstein, Martin Luther King, Jr, John Lennon, Muhammad Ali, Pablo Picasso, and others. They had been selected by Jobs and Apple’s ad agency, TBWA/Chiat/Day, for the profound, indelible contribution each had made upon a variety of aspects of life in the twentieth century. And yet all were pointedly controversial in some regard. As the ‘Think Different’ commercial noted, these were figures that had been both revered and reviled during their lifetimes. As a member of the Beatles, John Lennon had been part of a group that shook pop music to its very core. ‘[N]o one will ever be more revolutionary, more creative and more distinctive,’ former Rolling Stone associate editor Robert Greenfield once wrote. However, Lennon had also spoken wishfully of his hope for a world free of the violence that comes from ideology, to the point where his famous 1971 song ‘Imagine’ is sometimes performed in America with the phrase ‘no religion too’ changed to ‘and one religion too’. Meanwhile, Muhammad Ali might have commanded awe and respect as boxing’s heavyweight champion of the world, but he was also stripped of that title and had his licence suspended in 1967, after refusing to be conscripted into the US military to fight in Vietnam, telling the Johnson administration that ‘No Viet Cong ever called me nigger’.

Ironically, many of the reasons these people are loved and admired today is for the same reason they were once vilified. To a degree, the Apple billboards represented the notion that, given enough time, everything becomes respectable.

Which was why this particular billboard appeared so brazen. When they saw it, some of those driving on East 14th Street stopped their cars and got out to take a look. This being two years before digital cameras came into popular use, several people took photographs on their one-use disposable cameras for later developing. No matter what, it was certainly an attention-grabbing image. Older people might have thought it was vulgar; attention-craving in the worst possible taste. Younger people may have found it edgy; the appropriation of yet another piece of retro pop culture in the same year that Boogie Nights, a film about the adult entertainment industry in 1970s California, starring A-list actor Mark Wahlberg, was raking in money at the box office. No matter how one responded, however, the choice of image was undoubtedly controversial. As people looked up at the grimacing face leering down at them from the billboard, they asked themselves and one another the same question: was cultist murderer Charles Manson really the best choice of spokesperson for the new, improved Apple Computer?
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As it transpired, Manson – as differently as he may have thought – was not really the latest representative for the world’s most alternative computer company. The image was the creation of Ron English, a guerrilla street artist and cultural jammer who took it upon himself to ‘liberate’ billboards to transmit his own subversive messages. He referred to it as ‘subvertising’. One of English’s billboards which appeared in New York in 1990 bore the likeness of the All-American icon Uncle Sam, with the legend ‘Censorship is good because __ ____ ____’. Another mirrored the look of a Camel cigarettes advertisement, and depicted one cartoon camel asking another, ‘Hook any new kids today?’

English did not pick his targets at random. All concerned either issues that he felt strongly about, or companies which had grievously offended him in some way. The aspect of Apple’s ‘Think Different’ campaign that English had taken issue with was its appropriation of some of the world’s greatest unconventional achievers for corporate-boosting means. Had he still been alive, would Gandhi, for example – the anti-materialist, who saw modern civilisation’s greed for wealth and worldly pleasures as its greatest downfall – have been first in line to act a spokesperson for a new computer? ‘The religion of our culture is commercialism,’ said English, ‘but the first time I saw the “Think Different” ads it freaked me out. I couldn’t believe that those people’s images had been sold. It was like today’s revolutionary is tomorrow’s corporate shill. I thought, you want different: here you go.’

The billboard transformation had occurred that morning, right under (or, more accurately, above) people’s noses. English had set off early from his Tribeca loft, where he lived with his wife, Tarssa Yazdani, and his two children, Zephyr and Mars. He was accompanied on his mission by Don Goede, the editor for a Lower East Side publishing company; Janet O’Faolain, a member of a modern dance troupe; and the owner of an independent record label named Jake Szufnarowski. The foursome caught a train from City Hall subway station to Union Square, and walked the rest of the way to East 14th Street. While O’Faolain separated off to set up a video camera she used to record the action, English, Goede and Szufnarowski ascended six flights of stairs to reach the roof of a nearby building. There they mixed a bucket of cornstarch paste and then, using stiff-bristled brushes with long wooden handles, applied the gloopy cement to the existing billboard’s surface. Once this had been done they carefully unrolled English’s specially prepared 22x11-foot ‘Think Different’ image and manoeuvred it into place. The whole process lasted no longer than twenty minutes. Years of billboard liberation had taught English that the best way to get away with this brand of activity was to do it in clear view of everyone. No New York City dweller batted an eyelid at the sight of a new billboard being erected during daylight hours. People tended to become more suspicious when it was done under cover of darkness. Even in a city that never sleeps, finding workmen that dedicated was a little unusual.

The clues that this was not an official Apple advertisement presented themselves upon closer inspection. Scrutiny revealed that the rainbow-coloured stripes which then made up the Apple logo – bands of green, yellow, orange, red, purple and blue – were instead a mass of interlocking salamanders; the emblem English had used as his signature since his days as a high-school student in Decatur, Illinois. Given the rabble-rousing nature of his work, English was used to extreme reactions. But while few would jump to the aid of cigarette companies, or McDonald’s, or governmental censorship, Apple was different. It was the province of artists, designers, musicians and freedom-fighting journos. Naomi Klein, author of the bestselling anti-globalisation manifesto No Logo: Taking Aim at the Brand Bullies, used a Mac. So, for that matter, did English. ‘I had so many people say to me, “Hey, Apple is a great product. Why do you have to go after them?”’ he recalls.

To his credit he didn’t back down. If anything, his next bit of ‘agit-pop’ was even more offensive to the Apple faithful.

It was a ‘Think Different’ advertisement featuring Microsoft CEO, Bill Gates.
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When Steve Jobs died on 5 October 2011, at the age of fifty-six, numerous publications and media outlets made mention of his roots as a different-thinking child of the sixties. Growing up in Cupertino, on America’s West Coast, he was a short drive from San Francisco, where a seismic cultural shift was taking place that, at least on the surface, seemed to have nothing to do with the manufacture of luxury personal computers or portable music players. What connected it, however, was the scope of ambition. This was a generation hell-bent on bringing about revolution: sexual, political, ecological, technological … ‘It’s remarkable what’s come out of Haight-Ashbury,’ U2’s front man Bono told Rolling Stone magazine the month that the Apple CEO passed away. ‘The children of the sixties are seriously changing the world. Steve Jobs is right up there. He is, in many ways, the Bob Dylan of machines; he’s the Elvis of the kind of hardware-software dialectic. He’s a creature of quite progressive thinking, and his reverence for shape and sound and contour and creativity did not come from the boardroom.’

Despite the ubiquity of such technologies today, the rise of the personal computer from its humble, garage-born roots to the vast industry that it currently represents is, in a very real sense, the forgotten part of the counterculture story. While the music of Bob Dylan, Jimi Hendrix, John Lennon, Joan Baez, the Rolling Stones and the Grateful Dead; the fashion for flared trousers and tie-dyed bandannas; and a healthy appreciation for psychedelics will forever conjure up an image of youthful insurrection, it is all too easy to pass over the contributions of the wireheads, phreakers, cyberpunks and other techno-geeks who seized upon the countercultural revolution as their opportunity to claim high-tech for the masses. If, as has been often stated, the three groups which brought about such rebellion in America were the dope dealers, the rock musicians and the underground artists and writers, then the computer engineers and technological soothsayers were right behind them. In the words of business historian Peter Drucker, the so-called ‘bards and hot-gospellers of technology keepers’ have become the countercultural torch bearers. ‘The people who built Silicon Valley were engineers,’ Jobs told Wired in 1996, shortly before his return to Apple. ‘They learned business, they learned a lot of different things, but they had a real belief that humans – if they worked hard with other creative, smart people – could solve most of humankind’s problems. I believe that very much.’

Jobs’ own sensibilities were forged at a critical juncture in US history; a period when, for the briefest of moments, the gates of bureaucracy came crashing down and the infidels flooded the castle. He was the CEO with a difference; the one who claimed that taking LSD was one of the two or three most important things he had done in his life, and that there were aspects of himself that modern corporate America could never truly understand for this very reason. ‘Psychedelics and computers overlapped, and Steve was certainly a clear case of someone who dove very early and often into the computer world, and likewise dove early and often into the LSD world,’ says Stewart Brand, founder of the seminal countercultural document The Whole Earth Catalog. ‘He referred to his “LSD perspective” on things throughout his life.’

Along with fellow Apple co-founder Steve Wozniak, Jobs served as a notable reminder of the time when the hippies took over the high-tech industry. ‘It’s no accident that Steve Jobs and Steve Wozniak were both long-haired, barefoot freaks,’ Timothy Leary, an ex-Harvard professor, LSD proponent and self-appointed spokesperson for the underground, once said. ‘They were the original cyberpunks. Their names will go down with great libertarians in history.’1 Long after the hippie communes came down, LSD gave way to new designer drugs, and popular music graduated from protest songs to arena rock, Apple continued to wage its wars against conformity, the Establishment and standardised file types.

And in the process, something unexpected happened to the underdog, renegade computer company: it became the biggest tech company in the world.

The question of Apple’s changing role is at the centre of this book. The past decade and a half has seen Apple undergo a reversal in its fortunes which will go down as one of the most remarkable turnarounds in corporate history. In 1996, the company was on the ropes; haemorrhaging $740 million in the first quarter of the year alone. When asked what he would do if he were Apple CEO, Michael Dell commented: ‘I’d shut it down and give the money back to the shareholders.’ Today that notion seems patently absurd. Apple’s shares have shot up almost 6,000 per cent since 2003.2 Meanwhile, the company has changed everything from the way we buy and listen to music (iTunes has around a 70 per cent share in legal music downloads); the means by which we make telephone calls; and the method by which we browse the Internet and thus, by extension, how we gather much of our information on a daily basis. In April 2011, Apple posted profits over and above those of one-time enemy Microsoft. Several weeks later it was reported that Apple now had a bigger market cap than both Microsoft and Intel combined; the so-called Wintel alliance which had almost put it out of business a decade earlier. At times it has had more money than the US Treasury, with $76 billion to the Treasury’s meagre $74 billion. Apple, at least at the time of writing, was the world’s second most valuable company overall behind Exxon, which it has briefly pipped to the post on several occasions, to momentarily sit astride the globe as the all-conquering colossus Steve Jobs always saw it could be.

Despite Ron English’s best efforts, Apple is proof positive of the fact that the culture cannot be jammed. A Fordist corporation can become the world’s biggest company and keep its countercultural cool. It’s everything that the hippie generation dreamed of – and more. Ultimately this is a story about how a garage business started by two long-haired college dropouts rose to become the tech giant that Apple, Inc. is today. It’s also the story of the rise of the all-conquering Apple ideology; the revolution it came from, the one it helped start and the one that it left behind.

1 When the term ‘libertarian’ is used in this context, please read as neoliberal, rather than in any sense anarcho-communist. The same refers to anytime I use the word myself throughout the book.

2 As a somewhat disquieting thought, if someone had bought Apple shares in 1984 with the money they might have otherwise used to purchase a Macintosh they would be sitting on around a quarter of a million dollars’ worth of stock today.


1

THE SECRET HISTORY OF COMPUTERS

‘The plot … thickened when countercultural code-cowgirls and code-cowboys, combining the insights and liberated attitudes of beats, hippies, acidheads, rock ‘n’ rollers, hackers, cyberpunks, and electronic visionaries, rode into Silicon Valley and foiled the great brain robbery by developing the great equalizer: the Personal Computer.’

Dr Timothy Leary,

Chaos and Cyberculture (1994)

IN THE EARLY 1970s, before the Macintosh, the iPhone and the iPad were the faintest of gleams in Steve Jobs’ eye, a wonderful new invention shook the technological world to its very core. Its appearance would change the course of high-tech history and bring to the masses what had previously been available only to a select few. It was the handheld calculator, and for a short while it was the greatest thing that the geeks of Silicon Valley had ever seen. To this rabid fan base – of whom, at the time, there was a greater population on a per capita basis in Silicon Valley than anywhere else in the world – the calculator’s appeal extended far beyond simply being a portable adding device, or even the obvious benefit of being a piece of relatively high-tech equipment that one could buy and take home. It was programmable. In other words, one could purchase such a calculator (a low-end model might cost a couple of hundred dollars, something superior closer to a thousand), take it home and within several hours – and provided one knew what one was doing – be using the right combination of the INT, STO, GTO and TAN keys to enter in simple programs. These could range from simple games of noughts and crosses to, in the case of one ambitious NASA scientist, a complete model of the solar system, capable of producing predictions of planetary positioning. As programming tools, calculators had their faults, of course. The number of ‘steps’ that could be entered was severely restricted by the machine’s tiny data store. Worse, if the adding device was turned off or its battery died, the program that had been keyed in was lost for ever – or until one painstakingly reprogrammed it. In the words of one calculator hobbyist, this repetitious and rather cruel and unusual activity amounted to ‘medieval punishment’. Overall, however, the positives far outweighed the negatives – and until something demonstratively better came along the geeks of Silicon Valley knew this.

The mad rush for calculators created an entirely new market, and manufacturers dutifully rushed to respond to demand. In addition to the established likes of Hewlett-Packard and Texas Instruments, smaller operations began getting in on the act. Two men in Albuquerque, New Mexico, named Ed Roberts and Forrest Mims III, first entered the hobbyist market in 1970, co-founding a company named MITS (Micro Instrumentation and Telemetry Systems), through which they hoped to sell model rockets to space enthusiasts. But sales were disappointing and MITS turned its attentions to calculators as another potential money-spinner. This time they proved correct, and by 1973 the company was selling every calculator it could run off its production line, with 110 employees working back-to-back shifts to fulfil orders. Eventually competitive pricing drove Roberts and Mims out of that business, too, when they discovered that they could buy a fully assembled calculator in an electronics store for less money than the individual parts were worth. MITS was out of luck for a second time. Having lost millions of dollars, nobody would have blamed either man for throwing in the towel, but they refused to do so. In 1975, they re-emerged with a fantastic piece of kit called the Altair 8800: the machine considered by many to be the world’s first real personal computer. When it came to pricing the Altair, Roberts and Mims struck upon another piece of good fortune. While the cost of a fully assembled machine came to $621, a great number of would-be customers were happy to instead pay the cheaper price of $439 for a kit of parts. Where previously the assemblage of a piece of electronics was merely an accepted part and parcel of the whole pursuit, both men found to their amazement that there was an entire subset of geeks who relished building things; and the more complex, unwieldy and infuriating, the better. In less than a month, MITS’s bank balance went from minus figures to $250,000 in the black.

The Altair was, as both technical and consumer product, fairly basic. It had no built-in display for one thing, other than a series of blinking lights. Nor any existing software. Nor did it come packaged with a keyboard. Nor did it have – until two bespectacled university dropouts by the name of Bill Gates and Paul Allen were able to cobble one together – a language comprehendible by any more than a select few. What it did represent was a blank slate, upon which could be projected whatever the user could envisage to program. It was also a real, genuine computer, and for a generation of nerds previously left out in the technological cold, that was enough. This first collective of fully realised computer geeks flocked around the Altair with an interest that bordered on mania. Some started up fanzines with quirky names like Dr. Dobb’s Journal of Computer Calisthenics and Orthodontia, through which they were able to share their wildly optimistic predictions about the direction in which computers were headed. Others took jobs at upstart dealerships such as ComputerLand and the Byte Shop. The jobs themselves often paid barely enough to cover the rent on a tiny studio flat, but that didn’t matter. ‘A lot of us took our pay in merchandise anyway,’ admits Michael Holley, one early devotee.

What was surprising about the ferocity with which geeks flocked to computers in the seventies was the suggestion that it made about the tentative first steps in what would eventually become a full-on public re-evaluation of the medium. Just one decade earlier, computers had been eyed suspiciously as sinister tools of governmental oppression; giant mainframes sequestered away in labyrinthine chambers at the back of laboratories and overseen by highly qualified people in white lab coats. Key players speak of the technological priesthood which existed around such machines – being separated off from mainstream society and requiring a lengthy period of seminary training before an individual was considered able to interact with one. A story that neatly encapsulates these Howard Hughes levels of secrecy, security and cleanliness tells of the mainframe manager who posted up a sign ordering that nobody be admitted to the computer room without wearing specially designed cloth coverings over their shoes. The manager admitted that there was no essential need for these precautions, ‘but it sure kept people out of the computer room’.

MITS’s Altair, meanwhile, accomplished an altogether more impressive feat than simply giving a handful of ragtag, technology-starved hobbyists something to do on an otherwise empty Friday night: it kept the dwindling spirit of the counterculture ticking over, in the same way that an electric current might keep a heart beating long after it would normally have ceased to do so. Those who were in early enough to remember the heady thrills of the Altair 8800 became the intrepid frontiersmen of the personal-computer revolution, just as the hipsters and Beat poets had been the founding fathers of the sixties hippie spirit.

Although the idea has gained acceptance over the years, the temptation is still to see the cyber-ideologues as a curious sideline to the overall countercultural revolution; nervously standing at the edge of the party, undancing and looking distinctly uncomfortable, while the musician likes of the Grateful Dead and Jimi Hendrix take centre stage. This may be true in terms of the force of personality of many of its representatives, but it is decidedly not the case when it comes to the targeting of their attacks, or their lasting influence. At its root the counterculture was all about striking back at the conformist hegemony of the 1950s, in which long-standing traditions of individualism disappeared with the rise of giant corporations. In the words of political activist Abbie Hoffman it was about rejecting ‘a system that channelled human beings like so many laboratory rats with electrodes rammed up their asses into a highly mechanized maze of class rankings, degrees, careers, neon supermarkets, military-industrial complexes, suburbs, repressed sexuality, hypocrisy, ulcers and psychoanalysts’. The man widely considered to have coined the term ‘counterculture’ is an American academic named Theodore Roszak. In his 1969 book The Making of a Counter Culture, Roszak argued that the youth rebellion at every level – technological or otherwise – was united in some manner against the so-called ‘technocracy’: a governmental order which, like a giant mainframe computer, operated by increasing efficiency and devising automated solutions to whatever myriad problems might be thrown at it. He suggested that it was the computer’s ability to function as an emotionless, calculating logic machine – hardwired for rationality – that made it so impressive to America’s power elite, who would openly brag about their country’s ‘overkill’ ability to wipe out any of its enemies ten times over. ‘Man’s infatuation with the machine is frequently misunderstood as being a love affair with mere power,’ Roszak writes. ‘… Is it not the machine’s capacity to be severely routinized that we admire quite as much as its sheer strength?’

Several of the older Bay Area computer geeks (read: anyone over thirty) had been studying at University of California, Berkeley, in December 1964, when protesting students marched for Free Speech. Refusing to be thought of by the university bureaucracy as simply dehumanised bits of data, they seized upon the computational metaphor to register their anger. Many took blank punch cards (this in the days when computer programs were stored on pieces of stiff paper in which digital information was conveyed through the presence or absence of punctures in predefined positions), filled them with strange new configurations of holes, reading ‘Strike!’ and ‘Free Speech’, which were unlikely to render workable programs, and hung them around their necks. One particularly creative protestor – showing the blend of progressive politics and snarky humour that can only be found in students – augmented his outfit with a sign spoofing the punch card’s user instructions. ‘I am a UC student,’ it read. ‘Please do not fold, bend, spindle or mutilate me.’1

The suggestion that technology might not always be in man’s best interest is not mutually exclusive with high levels of Cold War paranoia, of course. Techno-scepticism dates back at least as far as the Romantic poets’ vision of Dark Satanic Mills. The Berkeley students were not wrong, though. Computers at the time were essentially tools of war: designed primarily to crack secret military codes and to aid with missile guidance. The IBM Corporation, for example, only built its first programmable digital computer after its doing so was requested by the United States Defense Department during the Korean War. Resituating the Dark Satanic Mainframes of the military-industrial complex as benevolent humanitarian aids would take time, and the kind of full-on public makeover that would unsettle even the most determined of PR agencies. It started gradually. At MIT in Massachusetts, a group of sympathetic academics formulated an intensely meritocratic set of principles, which would later be referred to as the ‘hacker ethic’ by author Steven Levy in his book Hackers: Heroes of the Computer Revolution. The hacker ethic included the following tenets:



	Access to computers – and anything which might teach you something about the way the world works – should be unlimited and total;

	All information should be free;

	Mistrust authority – promote decentralization;

	Hackers should be judged by their hacking, not bogus criteria such as degrees, age, race, or position;

	You can create art and beauty on a computer;

	Computers can change your life for the better.





When these ideals spread westwards they were met with approval by the countercultural techno-nerds. ‘There was a feeling that the sky was the limit,’ remembers Marc LeBrun, a programmer who was then working at the Stanford Artificial Intelligence Laboratory. ‘We could redesign our consciousness, redesign society – why not redesign technology?’ From here it began to snowball. Several geeks latched on to the ideas presented in Norbert Wiener’s book The Human Use of Human Beings, in which the celebrated mathematician argued for the use of cybernetics in a way that would benefit humankind. ‘These kids are explorers,’ said an unnamed interviewee quoted in one of a series of articles that appeared in the San Francisco Chronicle during the summer of 1967 under the title ‘I Was a Hippie’. ‘They’re trying to find creative ways to live in a leisure age – ten years away, when machines and computers will do most of the work.’ Over at the California Institute of Technology, a 32-year-old poet in residence named Richard Brautigan wrote and hand-distributed a poem entitled ‘All Watched Over by Machines of Loving Grace’ in which he shared his increasingly popular dream for a world in which technology and small woodland creatures might cheerfully coexist.

Earlier critics of technology might have argued that simply pursuing efficiency through technological advancement did untold damage to both human beings and nature. For the philosopher Martin Heidegger this was most certainly the case. Taking on the level of abstraction he adopted in one 1949 lecture, mechanised agriculture was said to be no different from the gas chambers of the Holocaust, which was no different from electricity, which was no different from the atomic bomb. Many flower children readily accepted this view. The techno-hippies, however, had grown up as the first generation of rabid electronic consumers. For them, the better approach was to appropriate ill-gotten technology from its government overlords, to undermine its top-heavy power structure and democratise it for the masses. One of the loudest dissenting voices came from a philosopher by the name of Ted Nelson, who would become famous for coining the terms ‘hypertext’ and ‘hypermedia’. In 1974 Nelson published what has become known as the world’s first personal computer-specific book: a Janus-like codex which joins two volumes back-to-back, entitled Computer Lib / Dream Machines. In it Nelson makes a convincing argument for rallying against Central Processing in all its myriad manifestations, and stresses that ‘You can and must understand computers NOW’:

Knowledge is power and so it tends to be hoarded. Experts in any field rarely want people to understand what they do, and generally enjoy putting people down … Doctors, lawyers and construction engineers are the same way. But computers are very special, and we have to deal with them everywhere, and this effectively gives the computer priesthood a stranglehold on the operation of all large organizations, of government bureaux, and everything else that they run … It is imperative for many reasons that the appalling gap between public and computer insider be closed. As the saying goes, war is too important to be left to the generals.

Thus, in the years that followed the UC Berkeley riots, computers were rethought of not as simply a cool thing to build – an Airfix model for those with high IQs and a fondness for soldering irons – but as the key to a utopian future; one in which cybernetics could bring people together rather than driving them apart. ‘I had no problem with technology itself,’ says Alvy Ray Smith, a wild-haired hippie who would later go on to co-found the computer-animation giant Pixar. ‘I had problems with how the government used technology. I grew up in New Mexico with rockets going off. I heard the first atom bomb exploding when I was two, and there were rockets across the mountains from me. I lived near White Sands Missile Range, so after the Second World War, the Americans brought Wernher von Braun and his V-2 rockets to White Sands to learn how to build rockets from the Germans. High-tech was just everywhere. I learned about computation there. I was still a short-haired, politically naive kid from the sticks, madly in love with technology and the future.’

Viewing it through the prism of the early 1970s the future looked to be a funny place. The sixties had ended with man walking on the moon, seeming to usher in a new age of high-tech utopianism. When President John F. Kennedy announced in 1961: ‘I believe that [the United States] should commit itself to achieving the goal, before this decade is out, of landing a man on the Moon and returning him safely to Earth’, the sentiment proved to be infectious. Big business jumped to take part. At that decade’s New York World’s Fair, visitors to the General Motors exhibition tent were invited to partake in a theme-park ride through a promised future of multi-lane motorways, glittering skyscrapers, moving pavements, underwater communities and holiday destinations in space. At the same time as this was going on, the spectre of nuclear holocaust remained hanging ominously overhead, as generations of schoolchildren were being taught to ‘duck and cover’ in the event of a nuclear attack by the Soviet Union.2 Either way, science fact was starting rapidly to close the gap with science fiction, and the only question the public asked themselves was which mode of science fiction it would most resemble. Here the geeks – consuming, as they did, large quantities of science-fiction novels, and thus knowing the genre like the back of their sweaty hands – remained confident that it was to be a future they would approve of. ‘We all read Robert Heinlein’s epic Stranger in a Strange Land as well as his libertarian screed-novel, The Moon Is a Harsh Mistress,’ techno-hippie entrepreneur Stewart Brand recalled in a 1995 Time magazine article entitled ‘We Owe It All to the Hippies’. ‘Hippies and nerds alike revelled in Heinlein’s contempt for centralised authority … Ever since the 1950s, for reasons that are unclear to me, science fiction has been almost universally libertarian in outlook.’

Space rockets, of course, now seem strangely old-fashioned; appearing as one last Promethean burst at the tail end of the Age of Industry. The geeks would be proven right about the future, and the scale that it was to be enacted upon. The key to freedom was not to be found in the high-powered blast of a Saturn V rocket which would liberate man from the confines of his home planet, but in a smaller, more personal freedom, that had its roots in autonomy rather than astronomy. ‘There was a huge desire for liberation on all fronts, and the personal computer was seen as being a tool of liberation,’ says John Perry Barlow, a former lyricist for the Grateful Dead and a self-described cyberlibertarian. ‘It was, in a way, a kind of unwitting Marxism where the means of production were being seized by the workforce and were no longer going to be something that was strictly the province of large institutions. That was directly connected with everything that had happened culturally in the sixties.’ Something quasi-cohesive started to emerge – not entirely political, but not wholly technological either. It was the beginning of a breed of hippie ideology: sort of Woodstock for wireheads; the New Left with better networking capabilities. The widely accepted manifesto – as laid out in the locally produced periodical for a band of hackers called PCC – described the grand plans for the movement, filtered through the hackneyed, ‘gee-whiz’ dialogue of a pulp comic book: ‘Computers are mostly used against people instead of for people; used to control people instead of to free them. Time to change all that – we need a … People’s Computer Company.’

If the language itself was revolutionary, it should come as little surprise. In 1976, the United States celebrated its bicentennial, marking the 200th anniversary of the establishment of the country as its own independent republic. The word ‘revolution’ was everywhere one looked, and changes that may previously have been viewed as simple progression began to be discussed in terms tantamount to a full-on insurrection.

Even discounting unnecessary hyperbole, though, there was every reason for the techno-geeks to feel that the future would be forged from digits instead of steel. From 1972, America’s post-war Age of Affluence came to a sharp, jolting close as a series of oil-shortage crises hit the United States, one after the other. For almost the first time since the Great Depression it became evident that resources might not be quite as limitless as popular wisdom perceived. At the same time, the counterculture – which was more economically dependent than many wanted to believe – began to diffuse. Those who had been all too happy to follow Dr Timothy Leary’s mantra of ‘tune in, turn on, drop out’ began, in the words of rockabilly singer Billy Craddock, to ‘freak out, fuck up [and] crawl back’. In Silicon Valley, meanwhile, a little theorem known as Moore’s Law suggested that this didn’t have to be the case. Moore’s Law, named after Intel co-founder Gordon Moore, theorised a long-term trend in computing in which the number of transistors that could be placed inexpensively on an integrated circuit would double every two years. The same year that those like Roszak were solemnly toasting the recently departed youth revolution, Intel released its 8008 chip, the world’s first 8-bit microprocessor. The 8008’s more popular successor, the Intel 8080, was what became the basis for MITS’s Altair.

More than just the memory store of individual microchips – that led to the so-called ‘memory race’ among semiconductor manufacturers in Silicon Valley – the 1970s saw another knock on effect which would transform the personal-computer scene and help launch dozens of companies. While Intel and the like rushed to produce bigger and better chips, the price of individual units inevitably shrank as, much like the calculator wars of the early part of the decade, semiconductor companies vied for a larger share of the market. A chip, such as the Intel 8080A, which sold for $110 in 1975, would cost just $20 two years later. By the end of the seventies, a standard 8-bit microprocessor might sell for anywhere between $5 and $8. To offset the inevitable losses semiconductor companies faced, larger and larger batches of microchips were ordered into production, since economies of scale meant that the longer a production run, the cheaper the price of manufacture. This also had the all too pleasant impact of flooding the streets with affordable microchips. Intel co-founder Andy Grove referred to them as ‘high technology jelly beans’. All the better to build personal computers with!

In the same manner that Muhammad Ali would effortlessly dance out of the way of a larger, more lumbering opponent, only to dart in to pepper him with punches before once again retreating to safety, the geeks – armed to the teeth with cheap microchips, and not afraid to use them – knew that they had one major advantage over large computer-manufacturing corporations. They were smaller. They were quicker. And they were certainly more in tune with what was going on. Indeed, despite America’s overall dominance in the global marketplace there was never a time when the corporation was perceived as being less fashionable. In an article entitled ‘Love Is Dead’ which appeared in the New York Times Magazine, Earl Shorris took great pleasure in highlighting the repressed company man as the barely living antithesis of the carefree hippie. He describes how ‘a man grown weary of singing company songs at IBM picnics, feeling guilty about the profits he has made on defense stocks, who hasn’t really loved his wife for 10 years, must admire, envy and wish for a life of love and contemplation, a simple life leading to a beatific peace. He soothes his despair with the possibility that the hippies have found the answers to problems he does not dare to face.’

For their part, giant corporations saw personal computers as a dead end. They told themselves that they were too niche; too small; too grubby; incapable of carrying out any task the general public might actually be interested in. ‘I blew them off altogether,’ admits Alvy Ray Smith, who was then working in the R&D wing of Xerox. ‘I thought they were just silly little toys.’ Their own business models called not for the manufacture and sale of myriad small, low-cost machines but in producing a relatively small number of high-end computers and then charging clients through the nose to maintain them. (Let us also not forget that this was at a time when any businessman worth his salt wouldn’t be caught dead typing out his own correspondence.) Sizing up their potential new enemies, IBM and the rest saw little to be concerned about. ‘They just thought we were a bunch of crackpots out playing in the garage,’ says Randy Wiggington, who went on to become an early Apple employee. This perception was more or less shared by the general public, for whom there was an undoubted grubbiness attached to a world inhabited by electronics hobbyists. The names of the products themselves didn’t help matters a great deal. One week a local Bay Area parts distributor, Marty Spergel, who was nicknamed ‘The Junkman’, had a shipment of computer joysticks – packed into boxes labelled ‘for hobbyist usage’ – confiscated by US customs on the basis that they appeared to be some sort of sex toy. Nor did the typical computer geek make the pursuit appear any less seedy.

‘I was not very socially adept,’ says Lee Felsenstein, a hobbyist who was heavily involved with the scene. ‘I didn’t know until I was in my early twenties that when somebody said, “How are you?” that they weren’t asking an objective question. I thought they really wanted to know how I was, what my condition was. Someone had to sit me down and explain that it was just a kind of ritual.’ Another person, who went on to make millions of dollars in the tech industry, told me the story of a young woman rumoured to have attended a hackers’ conference at this time, hoping to meet eligible young men and fully aware that nearly all the attendees would be male. Her verdict: ‘the odds were good, but the goods were odd’.

Shunned by the general public, corporations and more than a few of their peers in academia, it became apparent that the geeks and techno-hippies needed somewhere to talk. That place became known as the Homebrew Computer Club. (Some initially suggested the ‘Eight Bit Byte Bangers’ or the ‘Midget Brains’ as better choices of name, but Homebrew stuck; largely as tribute to one of the club’s spiritual founders, who was a homebrew-beer aficionado.) ‘This kind of allure of the computer, and denial of access to it, created a pent-up demand within Silicon Valley,’ recalls one former member. ‘The Homebrew Club was the place where you could begin to scratch that itch.’ Homebrew was a social gathering for the socially maladroit, which functioned as both regular instructional seminar and support group. It was started by two men, Gordon French and Fred Moore, who had first met at the Community Computer Centre in nearby Menlo Park. The inaugural meeting took place in March 1975 and French volunteered his garage as a venue. A posted-up bulletin-board notice advertising the event invited interested parties to ‘come to a gathering of people with like-minded interests. Exchange information, swap ideas, help work on a project, whatever.’

‘It was a rainy afternoon,’ remembers Bob Lash, an attendee who was among the first to answer the club’s siren call. ‘We just meandered around the garage and talked to each other. The big event was going into Gordon’s house to see the computer he was building – an 8008-based minicomputer which he called The Chickenhawk.’ Thirty-two people turned up at that first meeting. Before long, attendance had ballooned to around three hundred. Within a few years the club’s mailing list (you needed to attend in person at least once to get on it) had around 3,000 names and addresses dutifully noted down. As this happened, the club’s premises moved first from Gordon French’s house to the second floor of a creaky private school, and then, when it outgrew this too, to the auditorium at Stanford’s Linear Accelerator Centre. The techno-geeks had their tools, they had amassed an army and now they had a home base worth crowing about. Let the revolution begin!
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Lee Felsenstein, in his early thirties at the time, took on the role of club chairman. Felsenstein is an important figure in the history of the personal-computer revolution. Born in 1945, he spent his childhood and teenage years in a Jewish neighbourhood in Philadelphia. ‘I was brought up in a family which very much believed in the machine as a model for human society,’ he recalls. Felsenstein’s parents were prototypical beatniks-cum-communists, who were ‘basically thrown out of the party for being freethinkers’. By his own admission he was a red-diaper baby, brought up in a house in which communist ideals thrived. At the age of eighteen he left home to attend UC Berkeley, a relatively inexpensive public college on the opposite side of the country, which was welcoming students from places other than just the West Coast in an effort to enrich the student population. When he arrived in California in 1963, he was subject to extreme culture shock, finding the whole scenario impossibly glamorous. ‘My impression of it was that it was the land of storybooks,’ he remembers. Everywhere he turned was some larger-than-life reminder of the difference between America’s East and West Coasts. One of his first actions was to open an account at the local bank, which turned out to be Wells Fargo. Felsenstein couldn’t believe it. To him, the name was synonymous with the Wells Fargo stagecoach of Wild West legend. It stopped him dead in his tracks. ‘It was just a bank, but it had a great name,’ he says. He felt as if he had left his old safe Jewish neighbourhood in the middle of the twentieth century and somehow arrived back on the American frontier. Overtly politicised from his communist upbringing,3 he lost no time in getting involved with the various student protests which were going on at the time. The year he started at UC Berkeley he spent Hiroshima Day, along with a group of like-minded youths, ‘trying to spoil everyone’s Sunday by reminding them that this was the anniversary of dropping the Bomb’. In addition he got involved with the local civil-rights organisation, CoRE (The Congress of Racial Equality) and threw himself headlong into the Free Speech movement, becoming one of the 768 arrested in the climactic ‘Sproul Hall Sit-In’ of December 1964. Soon Felsenstein began working as the ‘military editor’ for the Berkeley Barb, one of the Bay Area’s leading underground newspapers.

This protest impulse led directly into Felsenstein’s growing interest in the world-changing possibilities offered by computers. In 1970 he was sent on a course to learn how to program. ‘Its instructors were guys approximately my age, but they were wearing three-piece suits and strutting about most pompously,’ he notes. When one of them commented that the reason the mainframe terminal Felsenstein was using had suddenly slowed down was because the network had switched over from one based in Los Angeles to one in Kansas City, he came to the snap realisation that all the machines were networked together. Since the computers were constantly speaking to one another, Felsenstein theorised that they could be used to help organise the kinds of mass protests he was involved with. ‘The UC Berkeley campus had 20,000 students and several thousand more working at the university,’ he says. ‘One of the salient features of that was the alienation that the students used to feel there. They were alone in the midst of a huge crowd, and the administration counted on that. But I figured that if we could provide the tools by which people could identify themselves as members of a community, the barriers to lateral communication would come down … When people began communicating laterally instead of hierarchically, magic things could happen.’ From here he developed the Community Memory Project: a series of teletype computers placed in public areas, by which locals could communicate with one another. At first Felsenstein got a bit of flak for the idea.

‘Lee, why do you want to put computers between people?’ one person asked. ‘If I want to talk to Pearl over there, why don’t I just go over and say, “Pearl, I want to talk to you”?’

Felsenstein considered the point for a few seconds.

‘Well,’ he said, ‘what if you don’t know that it’s Pearl that you want to talk to?’

There was a pause.

‘I think I get what you mean,’ came the response.

After a while, he moved on to the idea of personal computing. Several of the public Community Memory computers were damaged, and he realised that it would be altogether more sensible if people had their own machines through which to communicate. Felsenstein’s approach to the technology would echo the same concerns as the computer utopians, although with something more of a nod to the apocalyptic. He dreamed of eventually creating a personal computer capable of surviving a third world war, when the world’s peasants would inevitably storm into America to liberate it from the forces of capitalism. He was convinced that ‘the industrial infrastructure might be snatched away at any time, and the people should be able to scrounge parts to keep their machines going in the rubble of the devastated society; ideally, the machine’s design would be clear enough to allow users to figure out where to put those parts.’

At the Homebrew Club, Lee Felsenstein took his position very seriously and maintained order with an iron fist. When he spoke, he would gesticulate with the aid of a lecturer’s stick, which he used to single out members of the audience. If people weren’t paying attention he would clamp the stick to the podium with one hand and then pull it up and release it with the other to make a loud thwacking sound. In his own mind he was doing a pitch-perfect parody of the authoritarian professor. Most of the Homebrew attendees just thought of him as strict.

Meetings followed a regular format. After calling people to order, Felsenstein would theatrically announce the commencement of ‘the Homebrew Computer Club, which does not exist’. After the applause had died down, he began the evening with a ‘mapping period’, during which club members could get up and ask a question, speculate on a bit of techno-gossip they had heard, or speak about an item of interest – often in the form of a presentation. After this there would be ‘random access’, in which attendees could wander around informally, trading information and helping one another. As word got out about the captive audience of computer-hungry geeks gathering fortnightly, local business owners began showing up, each hoping that they might be able to turn a profit on some obscure hardware component or unload a batch of new Intel microchips. The promise of new personal computers, each more impressive than the last, was a regular event. Inevitably most of these would never see the light of day. ‘People would try and sell computers that were never designed,’ recalls Randy Wiggington. ‘These were pretty early days. A new computer would be announced, and then it would disappear within a few weeks and no one would ever hear of it again. There was a lot more snake oil than anything else.’

Although everyone was keen to get to the ‘random access’ part of the evening, the earlier ‘mapping period’ demonstrations often proved invaluable and, occasionally, ground-breaking. One particularly memorable showing occurred at Homebrew’s 16 April 1975 meeting when a club member named Steve Dompier stood up in front of the group and used his Altair to play a tune on a nearby radio thanks to the magic of electrical interference. The music he chose was the Beatles’ ‘The Fool on the Hill’ from their Magical Mystery Tour album. ‘What do you do with a machine that so far has no input/output boards or peripherals?’ Dompier asked when writing up his discovery. ‘Well, there’s always the front panel switches and machine language, so I was soon busy making up programs to test all of the 8080’s functions, and getting a good set of calluses on my ten input devices. There’s a lot of 8080 instructions! I had just finished setting in a “sort” program, and at the same time I was listening to a weather broadcast on a little transistor low-frequency radio, which was sitting next to the Altair. I hit the “run” switch on the computer and it took off running the same list of numbers over and over again. At the same time my radio also took off. The computer was sorting numbers and the radio was going zzziiipp! zzziiipp! zzziiipp!!!’ After some investigation Dompier discovered that the radio was intercepting radio wave interference sent by the Altair. He tried several different programs to see how the radio would react, and found that he could enter code that, in turn, would produce differing tones. ‘I had myself a program that could actually make music,’ he recalled. ‘Of a sort,’ he added.4

This was, in the minds of those present, the democratisation of technology in action. When Dompier performed his musical symphony of radio interference, what made it so hair-raisingly exciting was not just the fact that he had devised a way to play music on an AM radio using a computer with 256 bytes of memory. It was that he was someone completely untrained as a computer scientist who had devised a way to play music on an AM radio using a computer with 256 bytes of memory. ‘For him to be able to show it to the group was a tour de force,’ says Felsenstein. ‘It was motivational. If he could do it, then anyone could do it, something that astonishing.’
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Randy Wiggington was just fourteen years old when he started attending the Homebrew Club. Because he was still several years away from being able to legally drive a car, it was difficult for him to get to and from the Stanford Linear Accelerator Center, where meetings were held. One evening when Felsenstein asked the group if anyone had any news they would like to share, Wiggington stuck his hand up, told everyone where he lived, and asked whether anyone in the room might be able to offer him a lift on future occasions. Later that night, Stephen Wozniak ambled over and introduced himself. It transpired that Woz, as he was known to friends, lived in an apartment about a mile from Wiggington’s parents in nearby Sunnyvale. He said that he would be more than happy to pick Wiggington up on his way through, and to drop him back home afterwards. ‘That’s the way he was,’ Wiggington says. ‘Always very helpful, very kind. He wasn’t pretentious or anything. He would give me a ride each time and we would talk all the way there and all the way back. I would just ask questions non-stop. That was sort of my education.’ At meetings Wozniak, Wiggington and a growing group of teenaged hangers-on would occupy the centre back two rows of the hall. ‘The SLAC auditorium was really set up geographically, and people would go to the same places,’ recalled Chris Espinosa – today a senior employee at Apple but then a young hobbyist who knew Wiggington from summer school. ‘It was like a high-school cafeteria: you sat with the “right people”. It was very amusing. During the Random Access section of the meeting there was a lot more mixing, but in the Mapping section, you really knew where to sit, unless you were new, in which case you migrated around.’ Espinosa’s mother, who also went on to work for Apple for ten years, drove her son to and from meetings. ‘She’d sit in the back, reading, while all of these slightly dirty and dangerous people discussed [computer] things,’ Espinosa said.

On one of Wozniak’s and Wiggington’s fortnightly journeys to the Homebrew Club, Wozniak casually brought up the fact that he was building, from scratch, a computer of his own. Even at Homebrew, a group whose entire raison d’être was the building of personal computers, this was somewhat unusual. Most members – if they owned a computer at all – were likely to have bought one in kit form, like the Altair 8800. ‘It was kind of like a Ferrari car club,’ Wiggington recalls. ‘You go along and maybe 10 per cent of the members actually own a Ferrari, and 90 per cent want one or want to hang out with those who do have one.’

The machine that Wozniak was building was a large part of the reason for his growing entourage. Its folksy moniker neatly summed up the homespun, organic, friendly approach to computing that the Homebrew Club epitomised. The fact that he added a roman numeral to the end of its name also hinted at the fact that this would be the first of several. For now, though, this one would have to do. Wozniak called it the Apple I.

1 Over the coming years this critique of modern man as robot, or the human brain as hardware, gained some measure of critical mass. In The Greening of America, author Charles A. Reich referred to it as Consciousness II: in which workers endured ‘a robot life, in which man is deprived of his own being, and he becomes instead a mere role, occupation, or function’. Unlike their parents, however, the young countercultural generation (afforded the perspective of Consciousness III) felt anger at their government’s betrayal, and would kick against it with a newfound ‘capacity for outrage’.

2 Sample narration from a 1951 civil-defence film shown in schools: ‘The bomb might explode when there are no grownups near us. Paul and Patty remember this, and are always ready to take care of themselves. Here they are on their way to school on a beautiful spring day. But no matter where they go or what they do, they always try to remember what to do if the atom bomb exploded right then.’

3 Years later, Lee Felsenstein’s therapist would help him stumble upon the revelation that his older brother, the mathematical-biologist Joe Felsenstein, was named after Joseph Stalin. ‘My therapist mentioned “Uncle Joe” in talking about my childhood,’ Lee recalls. ‘I said, “no, no
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