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MORE ADVANCE PRAISE FOR MOORE’S LAW


“Finally, Gordon Moore gets the biography he deserves! One of the foremost pioneers of the digital revolution, he is a visionary, engineer, and revered leader. His ‘law’ defined and guided the growth of computing power, and his business acumen helped to create Silicon Valley. This is an inspiring and instructive tale of how brilliance and leadership can coexist with humility and decency in a truly extraordinary person.”


—WALTER ISAACSON,


author of Steve Jobs


“Moore’s Law is not only a definitive biography of a legendary figure in computing, but a fascinating account of the forces that triggered—and sustain—the digital revolution that has changed life for all of us.”


—STEVEN LEVY,


author of Hackers and In the Plex


“If you think you know Moore’s Law, prepare to be enlightened. If you think you know Gordon Moore, prepare to be enthralled. And if all of this is new to you, prepare for the ride of your life. This is the definitive story of the central theorem of the digital age, the man behind it, and its ongoing impact on us all.”


—JOHN HOLLAR,


President & CEO, Computer History Museum


“With care and color, Moore’s Law tells us how Gordon Moore, at the center of the IT revolution, applied his knowledge and insight in a quiet and effective way. When Gordon talked, everyone listened.”


—GEORGE P. SHULTZ, former US Secretary of State and


Thomas W. and Susan B. Ford Distinguished Fellow at the


Hoover Institution, Stanford University


“Gordon Moore’s story is one of disruptive innovation on the grandest scale, practiced by a brilliant technologist. Now at last we have the book that tells the story. Moore’s Law offers a compelling, absorbing account of Silicon Valley, and its role in human progress.”


—CLAYTON CHRISTENSEN,


author of The Innovator’s Dilemma


“A remarkable book about a remarkable man, told with great style and refreshing candor.”


—CARVER MEAD, winner of the


National Medal of Technology and Innovation


“Almost everyone knows Moore’s Law. Almost no one knows the Moore behind this law. Finally a book describing the quiet, unassuming technology godfather of Silicon Valley. A great read about a great man whose work truly changed the world.”


—CRAIG R. BARRETT,


Former CEO and Chairman, Intel Corporation


“Arnold Thackray and his co-authors integrate business history with the history of science and technology with great success, rendering this biography of Silicon Valley’s most important revolutionary a captivating and deeply illuminating read. Moore’s Law is also a signal contribution to the study of California history.”


—DAVID A. HOLLINGER,


Preston Hotchkis Professor of History, Emeritus,


University of California, Berkeley


“This marvelous and well-written book about Gordon Moore captures his seminal role not only in Fairchild Semiconductor and Intel Corp, but also in the saga of Silicon Valley. The authors tell how Intel was managed into one of the great successes of all time. Gordon Moore in his quiet, non-threatening, and brainy manner created an atmosphere in which new ideas flourished and growth was encouraged. Moore’s Law, his remarkable insight, has proved prescient. Woven into this story is the modest and loving relationship between Gordon and Betty, his wife of 65 years.”


—ARTHUR ROCK,


Co-Founder of Silicon Valley venture capital firm


Davis & Rock and original investor of Fairchild Semiconductor


“A remarkable insight into the man who did so much to make Silicon Valley.”


—DAVID MORGENTHALER,


founder of Silicon Valley venture capital firm


Morgenthaler Ventures
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For Betty




 


We are bringing about the next great revolution in the history of mankind—the transition to the electronic age.


— GORDON MOORE, 1976
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Silicon Valley, US.


COURTESY ROBERT SCHULTZ.
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Gordon Moore.


SOURCE: COURTESY CAROLYN CADDES.




PRELUDE


“THIS IS SHOCKLEY”


The call proved fateful. At the time, it seemed merely unusual. In February 1956, not even scientific celebrities routinely telephoned long distance, especially if it was a simple matter of contacting an unknown young nerd.


The celebrity was William Shockley, renowned researcher and defense consultant, the nerd a postdoctoral chemist named Gordon Moore, in Silver Spring, Maryland. Moore had just arrived home from work at a government-funded, Cold War–oriented lab. He was tired and more than ready for the dinner his stay-at-home wife, Betty, had prepared. One-year-old son Ken was in his high chair. The cat was nosing its bowl. It was an ordinary end to an ordinary day.


The phone rang. Answering machines were unknown, so Moore perforce picked up: “Hello?” The response, deep and confident: “This is Shockley.” Moore knew the name right away. William Bradford Shockley was a certified scientific god, revered as one of the world’s leading solid-state physicists, coinventor of the era’s most promising breakthrough in electronics—the transistor—for which he would shortly be awarded the Nobel Prize. The transistor was a wholly new type of on-off switch, a “semiconductor,” offering tantalizing possibilities in military applications. Moore, who had recently heard Shockley lecture at the Cosmos Club in nearby Washington, DC, was shocked to realize a star was on the line.


But why was Shockley calling? The reason quickly emerged. His unabashed boast was that he was hiring the best and brightest young PhDs to join his venture in the little-known town of Mountain View, California. The aim? To perfect and mass-produce a novel silicon-based version of the transistor. This minute, solid device, no bigger than a fingernail, would be composed of silicon treated chemically in complex ways. It promised unprecedented standards of reliability to electronic devices. Shockley was counting on the reality that, in high-stakes defense markets, performance always trumped mere price. To accomplish his ambition, he urgently needed a competent chemist. He knew that Moore had recently turned down a position at a nuclear weapons lab in California. Might this young scientist be interested in the race to produce a reliable silicon transistor instead?


Moore was interested. After two years in the Washington, DC, area, he had become distinctly uneasy about both the direction of his career and the work of the government lab at which he labored. Shockley’s call, implying that Moore might join his fledgling enterprise, offered an intriguing possibility—not least because Mountain View was close to Gordon’s and Betty’s families. As a fifth-generation Californian, languishing on the East Coast, he longed to return to his roots and to western living. Quickly agreeing to fly out to meet Shockley, he hung up and shared the startling news with his wife. “The window’s opening,” Betty responded. “We’d better make a beeline for it.”


Gordon Moore was not someone to flaunt his talents. Nothing in his life to this point indicated that he was destined for greatness. Born on January 3, 1929, in remote Pescadero, three miles from the Pacific Ocean, he was the quiet second son to a steady, unexceptional local couple: Mira Moore and her husband, Walter, the town’s part-time constable. On the day of Gordon’s birth, Wall Street brokers a continent away were busy recalling staff from vacation. “As goes the opening, so goes the year,” they gleefully remarked, savoring January’s sharp rise. What happened in the months that followed, no one could have imagined.


The stock market’s collapse in 1929 signaled the end of an era. Within two decades, British and European leadership—in politics, science, and business—would be in ruins. Through a major shift in the empires of the world, the United States would become the dominant superpower, locked with the Soviet Union in a tense Cold War embrace. As these new realities took hold, California would establish itself as a leading center of high-tech defense industries and an academic leader in the physical sciences. Large changes, indeed. Still larger, and only today becoming fully obvious, would be the changes that flowed from the silicon transistor and the call to Moore. Those changes have revolutionized our lives and continue to do so in accelerating fashion.


On that cold February evening in 1956, listening to Bill Shockley’s pitch, Gordon Moore had little clue how fateful the moment was, but he and Betty saw clearly enough how important it could be for their own immediate future. Within three months, he was working for Shockley. Eighteen months on from the phone call, undaunted by Shockley’s Nobel Prize, he would lead a revolt against his boss and with seven colleagues—“the Traitorous Eight”—form Fairchild Semiconductor, the breakaway start-up in what, as a direct result of their action, became Silicon Valley. Tom Wolfe would later remark, “Brainpower was the entire franchise. On that day was born the concept that would make the semiconductor business as wild as show business: defection capital.” The eight, betting their future on the silicon transistor, quickly made good on their wager. They delivered their first hundred transistors to International Business Machines (IBM) in August 1958, at the handsome price of $150 each. Within two years, Moore and his colleagues had made their initial fortunes. Their company would go on to spawn more than four hundred spin-offs, the most successful of which, Intel, was cofounded by Moore himself.


At Fairchild a team in Gordon Moore’s laboratory created a remarkable invention: the silicon integrated circuit, otherwise known as the “microchip.” This was an entire electronic circuit, built from a host of transistors chemically printed onto a single sliver of silicon. In the microchip, Gordon Moore glimpsed an astonishing future. Trained as an experimental chemist, he first observed and then, through his work, fulfilled his prophecy for silicon transistors within these microchips: that they would double and redouble relentlessly—with ever-increasing use in an ever-proliferating array of products—even as their cost tumbled across the decades. This repeated doubling with plummeting price is known as “Moore’s Law.”


Moore’s own deeper claim, arising as the clamor of the sixties subsided, was nothing if not bold: “We are bringing about the next great revolution in the history of mankind—the transition to the electronic age.” At the time, hardly anyone took notice. Nevertheless, Intel would become the world’s preeminent semiconductor manufacturer, as Moore, its chief strategist and largest shareholder, moved from research and development (R&D) head to longest-serving chief executive officer (CEO), board chair, and finally chair emeritus. By 1997, when he stepped down as board chair, Intel was in the top-fifty companies of the Fortune 500, Silicon Valley was the place to be, the electronic revolution was increasingly visible, and Moore himself—its theorist, quiet architect, and key facilitator—was closing in on a wealth comfortably in excess of $20 billion. Turning to become a major philanthropist, he would set records for the largest gifts ever made to conservation and to higher education. Gordon Moore transformed not only his own realities, but also those of his region, to say nothing of the global domains of research and business, the conduct of warfare, and the patterns of everyday experience.


The transistor has gone from a rare, exotic item of military hardware to the one essential ingredient in modern life. It underlies the electronic age and virtual reality: the realms of Twitter, Google, Facebook, and Amazon; of drones, government surveillance, “big data,” “the cloud,” and high-speed trading; of personal computers, Internet pornography, video gaming, smartphones, apps, tablets, and TVs—and soon of driverless automobiles, personalized medicine, fully automated surgery, and ubiquitous robots. All these wonders, enabling brainpower to revolutionize life, are simultaneously digital (wholly formed by an endless stream of ones and zeros) and material, handled and recorded by silicon transistors in microchips of staggering complexity.


Truth be told, many do not comprehend this new world or the fresh vistas it has opened to the imagination. Electronic reality allows us to be both present and absent, traveling in space and time via devices underpinned by billions of transistors. In 2016 well over 100 billion (100,000 million) transistors will be produced for every human being on the planet. This incredible profusion, springing directly from the ideas and work of Gordon Moore, is the key to Silicon Valley and to the altered dimensions of ordinary life. In digital electronics, the silicon transistor is the brick, the basic building block, yet Moore himself, the enabler of its availability and prophet of its role, today in his mideighties, remains little known. Why?


A clue is to be found in the paradoxes that characterize his life. He is one of the world’s most exceptional achievers, yet he has consistently avoided opportunities to raise his profile. When Intel was named Electronics Company of the Year, his right-hand man, Andy Grove, beamed straight into the photographer’s lens at the awards presentation. Moore—Intel’s CEO—was mostly out of the frame, doing “something inscrutable in the margins.” Internally driven and governed by the ticking of his watch, Moore believed his vision had global consequence yet worked quietly, within miles of where he was born and raised, eschewing the trappings of wealth and fame. His pursuit of revolutionary electronics brought extraordinary change, even as—with remarkable focus—he stuck to his knitting, doing one single important thing to the best of his ability. The logo “Intel Inside” speaks both of transistors and of Gordon Moore.


Whereas Larry Ellison, Andy Grove, Steve Jobs, Mark Zuckerberg, and a host of other immigrants to Silicon Valley command media attention, Moore has chosen to stay low-key. He has always known who he was, understood what he needed to do, and stayed on task. As far back as the mid-1970s, he was pointing to silicon electronics as “a major revolution in the history of mankind, as important as the Industrial Revolution.” With his immediate colleagues, he was at its leading edge and foresaw how the transistor would leverage the power of human intellect. With a modesty that belied his passion, tenacity, and clarity of vision, Gordon Moore built one of the world’s most successful companies, demonstrated the power of silicon technology, and established the relentless cadence of Moore’s Law.


Today we know the truth of his perceptions and enjoy the fruits of his labors, even as we struggle to adjust to the scope of the novelties engendered by the transistor. With technical brilliance, focus, and unwearied assiduity, Gordon Moore has transformed our world in a way no political figure has done. On one level, Moore’s story appears simple: his ability, drive, and persistence are, in hindsight, clear and remarkable. Yet at a deeper level, he provides a fascinating picture of a complex man—someone shaped by his pioneer heritage, small-town roots, and early familial experiences, a person characterized by avoidant tendencies, practical bent, and restless questing. Betty, his wife of sixty-five years, once asked, “What is he running from?” Moore’s Law is an exploration of forces both obvious and hidden that drove Gordon Moore to find his rest in work that is transforming all our lives.


WHAT IS MOORE’S LAW?


Let’s begin with a conclusion—Moore’s Law is the product of human imagination. The phrase Moore’s Law is known around the world as a technical observation, one that describes the development of digital electronics and computing. It is that, but it is also far more. It is an astonishing story of imagination, zeal, and world revolution.


The silicon transistor was initially created to serve the Cold War market of truly high-stakes poker, focused on nuclear annihilation, deterrence, and uneasy coexistence. Cost was a trivial concern compared with considerations of miniaturization, power consumption, and reliability. At Fairchild in 1959, Moore and his team achieved a breakthrough in the manufacturing of transistors, setting the stage for the microchip as we know it today. Innovations in chemical printing, to which Moore personally made several key contributions, replaced the old mode of making conventional circuits by wiring together individual components. In the early 1960s, the entire semiconductor industry adopted Fairchild’s approach, but Moore went a stage further, prophesying both that the new methods meant microchips would be not only smaller, more reliable, and less power hungry but simultaneously cheaper and that this would change the world.


Fairchild’s silicon microchips were, by 1963, already cheaper to make than the set of individual components required to build an equivalent conventional circuit. The microchip was the cheapest form of electronics. Moore, a deeply grounded and by then highly experienced chemist, believed that the industry could improve the chemical printing technology, without any fundamental barrier, almost indefinitely. With sufficient investment of effort and money, technology could be engineered to print finer features with great fidelity. Manufacturers would find their best competitive advantage lay in making microchips more complex, each incorporating an increasing number of transistors.


In April 1965, Gordon Moore’s vision reached a larger audience: the tens of thousands of subscribers to Electronics, an industry magazine. In his article, Moore described how the chemical printing of microchips was open ended. If investment was made, technology would advance, and such investment would reward microchip makers handsomely. It was a win-win situation. By shrinking transistors, and putting more of them into individual microchips, everything became better: as chips became both better and less expensive, use would spread. Moore presciently envisaged the world we know today, “such wonders as home computers, automatic controls for automobiles, and personal portable communications equipment.”


The Electronics article contained a fresh twist: a numerical prediction. Since 1959, when Fairchild Semiconductor made its breakthrough, the number of transistors on a chip had doubled each year, so that microchips now incorporated more than 50 transistors each. Moore predicted this dynamic would continue for the coming decade. By investing in chemical printing technology, doubling transistor counts each year, and shrinking cost—and with nothing on the horizon to deter either technology development or economics—manufacturers would in 1975 be making microchips containing not 50 but 65,000 transistors. This was the first formulation of Moore’s Law, displaying its essence. Moore’s research, management, and educational efforts within his industry over the next decade resulted in Moore’s Law slowly becoming known, even as his home turf was dubbed Silicon Valley and the big world began to get curious.


Initially, Moore’s article made little splash in the wider world, but a sprinkling of influential members of the electronics community such as Carver Mead, an electrical engineering professor at the California Institute of Technology, or Caltech, saw the potential of his predictions and helped to spread awareness. Meanwhile, Moore—a Berkeley graduate and a Caltech PhD in physical chemistry—left the seminal start-up he cofounded, Fairchild Semiconductor, to establish Intel Corporation. At Intel Moore pursued the fulfillment of his vision, championing the development of cutting-edge chemical printing and complex microchip technology to make memory chips and, in a groundbreaking development, microprocessors.


By 1975 Moore was CEO of Intel, and microchips did contain 65,000 transistors. No longer only a niche military product, they dominated the expanding field of “mainframe” business computers. Moore predicted that in the decade ahead, with mechanisms to develop the technology becoming more expensive, the “annual doubling law” would slow to a doubling every eighteen months. By 1985 microchips with 16 million transistors would represent the cheapest form of electronics. And so it went. Today, the transistor on a microchip has become the most manufactured object in all of history. Transistors now produced in a single year most likely exceed the proverbial grains of sand upon all the seashores of the world. The price of computing has fallen well over a millionfold, while the cost of electronics components has shrunk more than a billionfold.


Microchip complexity has increased at a metronomic pace for the past six decades, as Moore’s Law is everywhere observed. That “law” is a social product, inspired by imagination, made possible through experience, and enforced through the cooperative and competitive efforts of the global semiconductor industry. The development of chemical printing and the design of complex microchips have required the investment of many billions of dollars and the coordinated effort of hundreds of thousands of people, through the organizing interventions of consortia, conferences, and “technology road maps.”


In the history of technology, the silicon transistor within the microchip ranks alongside the steam railroad, the automobile, and the airplane in its revolutionary impact. The pace of its proliferation is unprecedented yet now barely marveled at, for that proliferation has become commonplace. Over the decades, consumers have found that electronic devices (from telephones to TVs, global positioning devices to video games) become better, for less, at a steady rate. Moore’s Law is unique: the deliberate human creation of an unusually regular pace of unusually rapid change. We take this for granted and enjoy it. But it will not last.


“All good exponentials come to an end,” observes Moore. He has long glimpsed the eventual emergence of fundamental barriers. On the technical side, it is impossible to print chemically a feature that is smaller than an atom (in 2015 some features of transistors on microchips are just tens of atoms thick). More significantly, Moore foresees disruption in the economic side of Moore’s Law. The growing expense of ever more exacting manufacturing technology, in factories costing several billion dollars apiece, will erode economic incentives, slowing to a crawl the future career of the microchip. Moore’s Law took a decade to change from a curiosity within a specialist community to a commonplace in the wider world. The prospect of the end of Moore’s Law, today a niche debate in electronics and computing communities, will similarly transmute over the next decade into a discussion of profound consequence for our common future.


THE REAL REVOLUTIONARY


In 1973, as he saw his early predictions being fulfilled, Gordon Moore remarked to journalist Gene Bylinsky, “We are really the revolutionaries in the world today—not the kids with the long hair and beards who were wrecking the schools a few years ago.” Undoubtedly, the technology is revolutionary, and Moore was its architect, but what of his own claim as a revolutionary?


Moore’s Law frames Gordon Moore’s deep understanding of silicon electronics, and he has spoken repeatedly about the myriad changes engendered by his work. Yet Moore did not originate the idea of electronics made from silicon or invent the silicon transistor, in either its original or its subsequent incarnations, nor did he invent an important kind of microcircuit or come up with the microchip, the microprocessor, the personal computer, or the smartphone. Was he simply, like his pioneer ancestors, a courageous bit player whose participation in exploring a territory—microelectronics—enabled other, more recognizable, figures to dig in, settle, and win a name? No: his contribution is fundamental, undergirding a transformation in human experience. Gordon Moore is the most important thinker and doer in the story of silicon electronics.


Gordon’s first key step was his insight into the opportunity offered by Bill Shockley’s out-of-the-blue call. Already in 1956, from his work in chemical research using electronic instruments, Gordon knew that transistors—invented barely eight years earlier—represented a technical and business opening. Working in Shockley’s lab, he pioneered the chemical process for manufacturing novel diffused silicon transistors. He soon became convinced that chemical printing could enable mass production, that transistors would find a ready market in Cold War aerospace, and that, in time, they could compete more generally in electronics. By working with Bill Shockley’s other young recruits, and by tackling diffusion—the way forward in chemical printing—he realized that the silicon “mesa,” a new kind of transistor, had great promise. He championed it as a product and diffusion as a manufacturing technology.


Gordon’s commitment to the transistor put him at odds with Shockley. As the cohesion of the lab dissolved, he took the lead, contacting investor Arnold Beckman on behalf of the dissidents and later assembling them in his own living room as they searched for a way forward. Moore’s analyses of the promise of the transistor and of chemical printing by diffusion were critical to the success of Fairchild Semiconductor, the enterprise launched by Gordon and his colleagues in the Traitorous Eight. Their start-up quickly became the most important site of innovation in silicon electronics. Its buyout by its sponsor, Fairchild Camera and Instrument, earned Moore a small fortune. The heretical innovation of the planar process, by Moore’s cofounder Jean Hoerni, paved the way for a further blockbuster: the silicon planar transistor. Following a concept devised by another cofounder, Robert Noyce, Moore oversaw a program to manufacture complete circuits of planar transistors on a single piece of silicon: the microchip.


In his writings and talks, Gordon worked to mobilize colleagues to make real the future he foresaw, creating graphs to show the exponential increase in the complexity of microchips and their regular decrease in cost: Moore’s Law. His actions guided by this breakthrough insight, he became frustrated that at Fairchild Semiconductor he could not capitalize on his thinking or turn promising developments into manufactured products. Bob Noyce’s determination to quit Fairchild Semiconductor proved a catalyst. Since Moore could not get the company to do what he thought best, it was time to go. His creation of Intel in 1968, with Noyce, was designed to make the most of his maturing insights.


Intel’s structure, and the partnerships Gordon developed there, enabled the company to move quickly and efficiently along the tracks of his strategies. Key decisions and investments included the pursuit of DRAM memory chips and Gordon’s support for EPROM, Intel’s secret “cash cow.” He championed the idea that digital electronics and computing should flow into every aspect of society, most especially the home. Moore’s thinking set the agenda, positioning the firm to become the world’s largest microchip company. He was not right about everything, nor did he directly invent seminal devices or products, but his strategy was overwhelmingly successful. Intel has followed it ever since, combining a championing of the microprocessor with the championing of Moore’s Law.


In at least four distinct ways, Gordon Moore guided the “revolutionaries” he described to Bylinsky in 1973. First, he took a clear lead in the group of eight men who, in breaking from William Shockley to create Fairchild Semiconductor, established the blueprint for risk taking and innovation in what would become Silicon Valley. Not only did he innovate personally in manufacturing technology, but his resignation from Shockley helped establish “defection capital” as a key dynamic, making Silicon Valley the phenomenon it is today. Second, through his role as R&D director of Fairchild Semiconductor and in manufacturing the microchip, Moore was responsible not just for bringing to life individual innovations, but also for establishing the framework that would become central to the revolution. And third, in articulating and pursuing Moore’s Law, he established the central dynamic of the global semiconductor industry over many decades, facilitating widespread, accelerating societal change. Finally, in his steady and tenacious focus on transistor technology, he sought continuous improvement in the basic building bricks of the information technology (IT) revolution that undergirds our daily lives through a cornucopia of products, services, data, and devices.


THE ENIGMA


In person, Gordon does not fit the stereotype of a revolutionary. He is not combative, colorful, or charismatic. Compared with contemporaries in the digital world, he is relatively unknown. Even Intel, the giant company he cofounded, is seen as the creation primarily of his long-term professional partners, Bob Noyce and Andy Grove. Moore has lived what is in most ways a conventional life, notable for its consistency and integrity. He has been married to the same woman, Betty Whitaker, for more than a half century and is the paterfamilias of a geographically and socially close clan. Moreover, despite decades of leading a large and hard-nosed company, and being at one moment the richest person in California, he has drawn little opprobrium: few colleagues or competitors have an ill word to say of him. He is universally liked and perceived as calm, insightful, technically brilliant, and an intellectual powerhouse. So who is this man, Gordon Moore?


First and foremost, he is a man apart. From childhood, his apparent surface ease has been undergirded by an abiding detachment and reserve. Born into an inexpressive family with highly traditional values, of a lawman father and a quiet mother, Moore early formed powerful defenses and inner strengths. He became both self-contained and adaptive, emulating the example of his father, Walter, who provided a solid model of how to suppress emotions, restrain oneself physically, and appear calm. Stoicism fed Gordon’s detachment, as did his life in Pescadero, a tiny, remote settlement, frequently fog bound, on Northern California’s far Pacific Coast. In this no-frills environment, Gordon became accustomed to operating alone and relying on his own resources. As pioneers, his ancestors had crossed the American wilderness; like them, he used what he had and turned it to advantage.


His experience was shaped by the history and position of his family as bastions of the community: the Moores of Pescadero. From his earliest days, he experienced a sense of rootedness: his place in the natural order was secure, no matter what happened. His first schoolteachers saw his quiet self-reliance and containment as a developmental problem; later on, in marriage and business, more subtle issues emerged, even as his style of relating—dismissing or minimizing the need to engage—gave him a huge capacity to focus on both practical and strategic matters.


Gordon would retain a lifelong orientation toward practical pursuits. Fishing and hunting were activities that combined outdoor solitude with strategic thought, offering victory through mastery and control. He was in the game to catch, kill, and even (as a young boy) sell his spoils. Gordon’s father and maternal grandfather, through their daily work in law enforcement and in storekeeping, would reinforce the importance of business and solid, rational strategy. One had to earn, track, and save money carefully, requiring long hours of dedicated hard work, with few diversions. Feelings were displaced into doings. Long-term goals and the practical problems of the moment were what mattered.


Gordon’s discovery of chemistry as a boy of eleven would be a game changer. Quiet, but not a loner, his need to connect was real, if suppressed. Explosions could literally make others sit up and take notice; even his reticent mother could not ignore his setting the neighbor’s house on fire. Through careful application of his intelligence to chemical experiments—understanding and controlling the “bang”—Gordon could announce his identity and connect, while simultaneously developing his skills and remaining detached. Through his prowess as a chemist, he could turn material things into language, expression, and engagement.


Partnership was central to Gordon’s success, in business and in private life, but warm relationships were rare. His low-key courtship of Betty evolved into a marriage that for Gordon was characterized by careful maintenance of boundaries. It was a union of two solitary people who would become strongly reliant upon and devoted to each other. Betty was not only a “safe” person, but also one he could “do business” with. A pattern quickly emerged: affection and intimacy were expressed by doing things together rather than talking about feelings. This transactional mode meant Gordon could remain in a trusting partnership—one that gave him crucial, steadying ballast—while keeping part of himself off limits. (“The Moores have no emotions,” concluded Betty, resignedly.) His avoidant tendencies were problematic, but partnership allowed him to be simultaneously absent and connected. It would be an effective armor.


Gordon insists that he became an entrepreneur by chance; mere happenstance, born of necessity. “I had no training in business. After my sophomore year of college I didn’t take any courses outside of chemistry, math, and physics. My career happened quite by accident. And it ran counter to early predictions.” However, he did come from a long line of entrepreneurs. In 1847 his ancestor Eli Moore, born in North Carolina, had become a “pre–Gold Rush” adventurer in the arduous trek to California; once there, from necessity, Eli and his sons turned to multiple moneymaking endeavors, all highly practical. Ancestors exemplified for Gordon what it meant to be a pioneer, providing role models for his plunge first into Shockley’s venture and then to play a leading role in the Traitorous Eight. Others, less willing to strike out, did not sign the legendary dollar bills that launched Fairchild Semiconductor.


Gordon is a man apart, an accidental entrepreneur whose success arises from an inborn pioneering spirit, steady application, and a particular combination of talents enabling him to master diverse roles: chemist, strategist, technologist, investor, businessman, leader, and industry statesman. Within semiconductor electronics, Moore was shrewd, driven, focused, apart, open to taking risks, and ruthless. With characteristic modesty, he remarks, “I was completely lucky to be there at the beginning.” He was in the right place at the right time—but Gordon Moore was also the right man.


CALIFORNIA LOCAL


In 1998 Betty, suffering from arthritis and wishing to avoid cold winters, arranged for a partial move to Hawaii. Gordon now spends a good portion of his time at their large house on the Kona Coast of the Big Island, but in important ways he has never left California, the place of his ancestors, childhood, success, and identity. He maintains his official status as a Californian. His address and main office are at Mountain Meadow, his home in Woodside, California, where his mail still accumulates. A part-time helper sifts it, while the on-site caretaker oversees a never-ending stream of maintenance work on the house and grounds.


When Gordon flies in alone from Hawaii to spend brief periods in Woodside, piles of nonurgent mail greet him. His house is remote yet connected, set within the redwood-covered Santa Cruz mountain range but only minutes from Highway 280—and a half hour north into downtown San Francisco or south into Silicon Valley. At Mountain Meadow, he is very much at home. Disconcertingly, as one arrives at his door, he is quick to greet. You might wish to linger, enjoying the flowers or the day’s weather, but he is leading the way to his study. The house is noticeably silent, save for the ticking of a wall clock. Occasionally, from outside comes the sound of hammering or a leaf blower’s whine.


Inside, the man and the setting are perfectly matched. In his mideighties, Gordon is tall, close to six feet. His early days hauling oyster-shell sacks, playing football, and tumbling in the school gymnasium are long gone, but he retains broad shoulders and a straight frame, full but trim. In comfortable slacks and shirt, casual walking shoes and eyeglasses, and with a balding top and discrete hearing aids, he has the look and air of a retired chemistry professor. At Intel, compared with the slick Noyce and peremptory Grove, Moore was seen as “folksy” in style, “a reluctant oracle for the chip industry.” Unpretentious, he comes across as “a charming uncle, more prone to wisecracks than grandiose statements,” or “a true engineer, who loves to make astonishing calculations.”


His study is entirely of a piece. Books accumulated across six decades, most with technical titles, fill the bookcases and are piled on his large desk and on side chairs; they rise in stacks at the corners of the room. A bank of files overflows into a blizzard of strewn papers. Fishing books, bits of memorabilia, and pieces of fishing reels and lures overlay the whole. An unremarkable older computer sits on another desk. It is up to the visitor to move aside a cardboard box, filled with mail still to be sorted, in order to sit down. In a swivel chair, Gordon leans back and fixes his interviewer with a steady gaze, his countenance inexpressive, listening closely to each question. He shows little inclination for small talk; it is not his job to keep the conversation going, and he is not moved by the need to please, although when his hearing aid acts up and requires attention, he details the latest struggles with his microchip-powered model. He also makes reference, in passing, to a recent trip to Costco.


Newer acquaintances, at first, strain to hear the ends of his sentences. Gordon is surprisingly soft-spoken for a titan of the digital age. Subtle cues betray his varying levels of engagement: improved posture, eyes growing wider, a hint of a smile, and answers that come louder and quicker. Technical and scientific queries elicit this more enthusiastic response, but when the conversation turns to questions concerning emotion or psychological motivation, the pauses become longer and the replies shorter. “Well, people are people” is a favorite. Asked about his own feelings, “I remember the event” is often all he will say. When he does not deem himself competent to answer a technical or factual question, he remains silent. Sometimes the pause becomes uncomfortable, and the conversation moves on.


After an hour or two of discussion, Gordon will confess there is little in the house to eat. At a nearby restaurant, he orders a cup of soup and a half-sandwich combo, with a diet Coke. The discussion turns to events in the news, including a recent proposition for the colonization of Mars; he rips it apart with surprising passion, describing a litany of technical reasons that make the proposition ridiculous. As he lights up, animation dissolves his quiet introversion. Away from his home environment, the image of a retired, slightly shabby professor from Central Casting subsides; even at Mountain Meadow, contrasts are everywhere. His cluttered study is filled with exquisite, understated woodwork and paneling; the technical jottings and printouts scattered on his desk conceal letters and invitations from America’s richest and most powerful citizens. The house itself, today infrequently occupied, sits on acres of pristine land, situated in one of the wealthiest communities on earth.


These contrasts are part and parcel of Gordon Moore—the self-contained chemist from Pescadero, the longest-serving CEO of the largest and most successful semiconductor company in the world, the quiet prophet of the electronic revolution. Personally mild, he is an aggressive competitor who has built one of America’s largest fortunes. On one level inarticulate, he is the writer, speaker, and organizer who worked consistently to build the social consensus required to follow Moore’s Law. To the coming generation—even to young scientists and engineers studying at the University of California (UC) at Berkeley—Moore, the long-retired leader of Silicon Valley’s premier company, is all but unknown. He likes it that way. Gordon’s is not simply a rags-to-riches tale of a man with great talent and relentless focus, but a paradoxical story of self-realization, framed by an enduring need for self-concealment. At the heart of Moore’s psyche is a desire to create an impact while minimizing attention to himself on a personal level.


Moore is a Californian through and through, shaped by the experience of pioneer generations in an unsettled land of promise, forever on the “edge of novelty.” To understand him, and to appreciate Silicon Valley, it is first necessary to examine some very traditional elements in the American (and above all the California) story. Those elements, lionized, bowdlerized, and mistranslated, have been represented in a myriad of Hollywood movies about the westward migration that spilled out of the original thirteen colonies in the early to mid-nineteenth century. It is there, as the Moore family prepares to head west by wagon train, that our story starts.




1


THE MOORES OF PESCADERO


INTO THE UNKNOWN


Eli Moore Hears the Call


Eli Moore and his wife, Lizbeth, were bit players in the westward migration, making an initial move from Tennessee to Missouri in 1835. In their late twenties, they already had a growing family. Eli was a man of parts: a farmer and a hunter and skilled in working with wood. Intensely practical, adaptable, simple in his tastes, he had what it took to survive and prosper in the harsh, unforgiving business of heading west. He was a pioneer. Alexander, his eldest son, shared many of Eli’s traits, not least the discernment that would one day characterize even more strongly Alex’s great-grandson Gordon Moore.


Missouri was the stepping-stone to the Far West, to the little-known regions of Oregon and California, with their virgin lands. Jedediah Smith and fellow trappers had been the first Americans to penetrate overland from the East in 1826. A decade later, John Marsh set out from Missouri. He wrote many articles for eastern newspapers, praising the West’s bounteous resources and hyping the ease of travel through the mountains into the Mexican-held province of Alta California. Only a small scattering of American citizens had previously reached that fabled territory, via a perilous sea voyage around South America. In the early 1840s, growing numbers set out overland from Missouri in wagon trains, prepared to face an equally long and risky journey, but at least on dry land.


Alta California was lightly settled, with fewer than ten thousand “Californios.” These Spanish-speaking people, having moved north by land from Mexico, had large ranchos and governed through alliances among leading families. The years of independent Mexican rule from 1821 had been chaotic, as the earlier Spanish system collapsed. Under both, the population of indigenous Californians was badly diminished. The arrival of American settlers served only to further destabilize an already unsettled region. Manifest Destiny was in the air. The term itself was coined in 1845 to denote the belief that all the land between the Atlantic and the “natural” western boundary given by the Pacific belonged to the United States and was there to be settled by Americans. The theory was used to support the expansion plans of President James K. Polk’s administration and to justify war with Mexico. Many who went west were inspired by these views. Others, of Catholic faith like the Moores, were attracted by the scent of opportunity and by the idea of life in a Catholic culture.


Ambitious and enterprising, Eli Moore envisaged Missouri as his jumping-off point, but exactly to where was not clear. He found a mentor in Charles Hopper, who had been in the pioneering Bartleson-Bidwell Party that journeyed by land to Oregon and Alta California in 1841. The group faced extreme hardship, going for two days without water while crossing the Salt Lake flats and at one point being forced to abandon wagons as they pressed on through the Sierra Nevada before the engulfing winter snows. The Donner Party, using a variant route a little later, was not so well prepared in fall 1846, or so lucky. Its fate in the mountains, involving starvation, death, and cannibalism, became legendary.


Eli listened to Hopper’s stories with keen interest, imbibing the pioneer creed: “Do not follow where the paths may lead, but rather lead where there is no path, and leave a trail for others.” In January 1847, he resolved to head west. In anticipation, his eldest son, Alex, now twenty-one, married Adaline Spainhower, also from Tennessee. There was no time for the newlyweds to settle down. The Donner Party’s demise made it plain that travelers must reach and conquer the Sierra Nevada before the snows came in early November. Assuming they covered fifteen miles a day, the journey would take four to six months; May was the latest possible safe departure. Hopper and his family would also be among this party of four hundred, most bound for Oregon.


On May 9, 1847, the entire Moore family—Eli and his wife, son Alex and daughter-in-law Adaline, and Alex’s five younger siblings—joined the wagon train assembling in Independence, Missouri. No matter that Adaline, Alex’s new wife, was well into the second month of her first pregnancy, nauseous and fatigued. In the dawn air, families loaded wagons and readied livestock. Even heavy items, including Eli’s beloved weight clock, would travel with them. Two of Adaline’s sisters were also in the group. Adrenaline masked her anxiety: this was a fresh start, offering possibilities of greater prosperity. The hardships were unknown and unknowable.


By July 4, after roughly two months, the wagon train reached Independence Rock at the edge of the Rocky Mountains (see map “The Journey West in 1847”). Weeks later, its travelers drank from the naturally carbonated water bubbling from the ground at Soda Springs. At nighttime, when they rested, they parked the wagons in a circle, with Alex Moore’s younger brother Tom shooting at targets “to show his ability with a gun, and to scare the Indians away.” At Fort Hall (in today’s Idaho), the group encountered Lieutenant John C. Frémont, who that January had accepted the surrender of Mexican military commander Andrés Pico. Frémont gave the travelers the word that hostilities with Mexico were over. The future belonged to the United States. California was there for the taking.
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“The Journey West in 1847.” (Modern state boundaries are shown for convenience.)


COURTESY ROBERT SCHULTZ.


California: Land of Opportunity


The wagon train split at Fort Hall. The larger party headed for the Columbia River and Oregon Territory, while Eli Moore and his family joined the remnant that was intent on California. Headed by Hopper, this group comprised fifteen families and twenty wagons. They struck off south for the Humboldt River, traveling past recent notches in trees, above the snow level, that had been made by members of the Donner Party. On October 2, 1847, after a further two months of travel, the wagons finally reached the Pacific Coast delta, at Johnson’s ranch on the Bear River, fifty miles from Sacramento. The wagons continued past Sutter’s Fort, where, a year later, the California Gold Rush would begin.


German-born captain Charles Weber, who had arrived in California with the 1841 Bartleson-Bidwell Party, by now enjoyed an interest in a Spanish land grant and was busy enticing travelers with free land to create a hoped-for settlement (Tuleberg, now called Stockton). Weber, an acquaintance of Hopper, offered each in the group a square mile of land. “Myself, Capt. Hopper and five or six of our party were willing to accept the offer,” Alex recorded. His father had more promising things in mind. Eli had heard that the best land and climate were on the coast. With three or four other families, Hopper among them, he declined Weber’s offer and journeyed on, using makeshift means to ford the San Joaquin River. Here as elsewhere, Eli displayed pioneer strengths. His determination to push on to fresh opportunity and live on the edge of novelty would become a leitmotif in his life, as in California’s culture.


The diminished wagon train finally approached San Jose. There, its members fell in with Isaac Branham, an experienced hunter, who in Missouri had run a sawmill, gristmill, and distillery. Eli and Alex Moore agreed to erect a sawmill in Branham’s settlement of Lexington, in the mountainous area en route to the coast and the Santa Cruz Mission (today a ghost town under the Lexington Reservoir). The party headed into the hills and fixed up cabins, with the intention of wintering there. Despite primitive conditions, it was better than the constant sickening motion of the wagons. In particular, the pregnant and postpartum women needed rest.


The agreement with Branham proved short-lived. Appealing vistas continued to emerge, and the Moore men could not resist moving forward. This time it was Alex who stoked the appetite for risk, opportunity, and adventure. He struck out toward Santa Cruz and—with another pioneer, John Doak—dropped in on two older men well versed in the opportunities afforded by California: Isaac Graham and Joseph Ladd Majors. Graham, five years older than Eli Moore, was in one description a “swashbuckling soldier of fortune, trapper, hunter, rifleman, ranchero, lumberman and litigant.” In 1840 he had been involved in a coup that led to the Graham Affair, a diplomatic crisis involving the rival territorial ambitions of Mexico, the United States, and Great Britain. To the young Alex Moore, he was a glamorous figure. Majors, a mountain man from Tennessee, had come to California with Graham in 1834, via the Santa Fe Trail. Alex returned to his father “very impressed and reported favorably. I liked Santa Cruz better than any portion of California I had yet seen.” Eli was “well pleased with the prospect and climate.” Back in the Lexington settlement, the women in their party—including Hopper’s wife, pregnant with her eighth child—learned the group would head to Santa Cruz around the mountains, a roundabout journey “by way of San Jose and Gilroy, the only route then open for wagons.”


Santa Cruz, Entrepreneurship, and the Gold Rush


Santa Cruz Mission had been secularized in 1834. Secularization became a license for plunder and for exploiting the land, labor, and resources of the Native American population. As Mexican landholdings were traded, split, and acquired by “gringos,” the balance of power shifted to the new arrivals. As early as 1812, Russians had established a base at Fort Ross. In Santa Cruz, Jose Bolcoff (formerly Osip Volkov), a Siberian-born fur trader, assimilated himself into the local culture. By the mid-1830s, he was the administrator of the secularized Santa Cruz Mission. Bolcoff exchanged movable assets and land for liquor with the dwindling remnant of Native Americans, while they in turn raided settlements for horses and livestock, sometimes selling them back to American settlers.


American ways superseded the rancho system, as nimbleness in adaptation and a fearless entrepreneurial spirit were rewarded. The existing social order collapsed, and Eli and Alex Moore were among those well placed to exploit the situation. Arriving before the Gold Rush, they saw an opportunity to make a much better life, if not a fortune. To reach the West and survive, pioneers had to be practically minded, physically robust, innovative, and tenacious. They had to hunt for food, find water, repair broken wagons, lead oxen, and deliver babies. A century later, in an equally open-ended context, the physical and mental traits that kept Eli and Alex in good stead would nourish Gordon Moore, as he dove into the rough-and-tumble of opportunity on the electronic frontier.


On November 15, 1847, the Moore family was among the first Yankee settlers in Santa Cruz itself. They set up camp on the plaza by the mission church and soon moved into an adobe building owned by Bolcoff. Alex and Adaline Moore were content to winter there, planning to build their own cabin the following spring. Their main focus was the arrival of their firstborn son, two weeks before Christmas. They named him Eli Daniel, proud he was “the first male child born in this neighborhood of American parentage.”


Alex’s acquaintance with Joseph Ladd Majors paved the way for Eli to buy from Bolcoff part of Rancho El Refugio, the mission’s former grazing lands. Eli quickly completed the construction of a log cabin (on today’s Front Street) directly east of the adobe home occupied by Alex and Adaline. The first wooden building of any consequence in Santa Cruz, Eli’s redwood cabin was nevertheless primitive, with small windows and low rooms, including one occasionally rented to wayfarers.


Pioneering, risk taking, and entrepreneurial, Eli and Alex—and Eli’s younger sons William and Thomas—looked to enter any potentially profitable venture. They kept several business irons in the fire, as did their descendant Gordon many years later. Time would tell which was best. One strategy was to target the booming lumber market. Early in 1848, they formed a partnership with Doak and Bolcoff to build a sawmill. Bolcoff would own half and underwrite its cost; the others would contribute labor. But as Alex later recalled, “When we were busy getting ready to finish our mill, gold fever broke out, and the help all left us.” The fabled California Gold Rush had begun.


In January 1848, James Marshall found a gold nugget on the South Fork of the American River, at Sutter’s Mill. He tried to keep his find secret, but a San Francisco newspaper, the Californian, published the news. That summer another prospector, Benjamin Woods, discovered gold on a branch of the Tuolumne River. A few mining camps sprang up; lacking a railroad connection, however, California retained its isolation. Even so, within a year, tens of thousands of men were flocking in from Oregon, Hawaii, Latin America, and the East. At first, nuggets could be picked up. Later, prospectors panned endlessly in streams and riverbeds. In all, gold worth tens of billions of dollars was recovered. A few men became rich beyond their wildest dreams. Most did not.


The Gold Rush was a transformative event, sparking a massive surge in population together with the development of commerce and transportation and a boom in ranching and agriculture. These were “headlong, heedless, prodigal years,” notable for the spontaneous social organization that would propel California into statehood in record time. Within six years, San Francisco grew from a small settlement of two hundred people to a town of forty thousand residents. As Kevin Starr, California’s preeminent historian, puts it, “Not for California would there be—or would there ever be, as it turned out—a deliberate process of development. California would, rather, develop impetuously through booms of people and abrupt releases of energy.”


CALIFORNIA POPULATION, 1845–1860
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Sources: US Census Bureau; Andrew Rolle, California: A History (Arlington Heights, IL: Harlan Davidson, 1987); James Rawls, Indians of California (Norman: University of Oklahoma Press, 1986).


The turbulence of the Gold Rush brought with it an era of mining innovations that helped establish California’s reputation in technology. Combining pragmatism, ingenuity, and urgency, the thousands of hopeful miners adapted old, even ancient means to the California landscape, pushing tools such as rockers and sluices to the limits of efficiency. These self-taught entrepreneurial seekers—a breed quite unlike the pedigreed mining engineers of Europe—made novel contributions, notably the breakthrough innovation of hydraulic mining. Many years later, the semiconductor industry in Silicon Valley would enjoy similar booms and releases of energy driven by a company known for always being in a hurry: Gordon Moore’s Intel. “We were too darned busy,” Moore would say ruefully of his company’s feverish activity, pursuing the edge of novelty. “A lot could have been learned more efficiently.”


Without the labor to build their sawmill, Eli and Alex scrambled to improvise. Alex went prospecting himself, while Eli invested in the Eldorado Mining Company. Finally, they completed Bolcoff’s mill and began to supply timber to build Long (Central) Wharf in San Francisco and homes in Santa Cruz. As the local population skyrocketed, Alex won a contract to provide eighteen thousand feet of timber for a county jail. Eli became involved in a flour-mill venture on Santa Cruz Creek. The Moores also began to farm their land. Their eastern knowledge impressed the Californios; their grain cradle and a steel plow manufactured in Peoria, Illinois, became objects of wonder. Alex recalled how locals would come “day after day to see our plow, proclaiming in Spanish ‘very good.’”


The coastal land around Santa Cruz was rich with possibilities. Potatoes soon became the new gold. In the fall of 1852, an extraordinary harvest drove men from mines to farms. With spuds selling for high prices, cultivating potatoes became more rewarding than digging for gold. The rush was on again, and Eli headed north along the coast in search of more land. Coming to the Pescadero Creek, he marveled at finding wild oats growing higher than his horse. To him, this remote, unsettled place was not to be grazed, Native style; rather, its rich alluvial soil cried out for cultivation. It was a classic “Eureka” moment, akin to James Marshall’s discovery of gold. “Openly and without shame,” Eli and his fellow Americans “coveted what they saw. They felt California’s present possessors unworthy of their inheritance.” Eli soon purchased an eight-hundred-acre tract for the not inconsiderable sum of six thousand dollars. His great-granddaughter Louise Williamson, Gordon Moore’s aunt, would recall the family’s pride in how Eli sought to buy “as much land as he could survey” in the area’s first sale to a white settler.


Through Eli’s gifts and influence, his sons came to own land in and around the Pescadero area. Eli himself never lived in Pescadero. Instead, in Santa Cruz he was at the center of a growing web of relationships, his status as a father of the town foundational to his reputation and to the security of his family. Since immigrants could display few trusted credentials, preexisting ties—“blood and baptismal relationships”—played a crucial role in cementing business deals. Wagon-borne American families with children began to settle the area in significant numbers. More women appeared as “schools and churches outnumbered saloons and whorehouses,” and Santa Cruz evolved from frontier outpost to settled community.
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Pescadero’s place on the map, including original Moore purchase, 1867.


SOURCES: CHARLES HOFFMAN, MAP OF THE REGION ADJACENT TO THE BAY OF SAN FRANCISCO (1867); DAVID RUMSEY MAP COLLECTION, WWW.DAVIDRUMSEY.COM.


The town owed much to Eli. He served as president of the new town council and became a county supervisor, engendering a tradition of civic engagement and respect for law and order that continued to characterize the Moore family eight decades later, in Gordon’s youth. Eli died in his midfifties, in June 1859. His widow, free to inherit his property in her own name by dint of California’s novel state constitution, lived on for another quarter century, outlasting four of her own children. Eli’s log-frame house remained in use under other owners. Later, his family donated the earlier adobe dwelling to form part of the site for the county’s first courthouse. Today, Moore Creek flows through the old ranch and through the Moore Creek Preserve.


Pescadero Pioneers


Alex and Adaline had settled with their firstborn son in Santa Cruz in 1847. A second son was born there in March 1849 and named Joseph Ladd Majors Moore, with an eye to their influential friend’s further favor. A third son, William, arrived in 1851. When Eli Moore promised Alex part of the acreage in the Pescadero Valley and urged him to move there, it was time to take another calculated risk. “In 1853 I came to Pescadero,” Alex recalled later, “and have lived here ever since.” The family had to pay further moneys to the state when a board of land commissioners finally assessed the validity of Mexican and Spanish land-grant claims, as California settled into statehood. Few grantees emerged with intact holdings. Still, Eli’s prescience and investment established the Moores’ claim.


The little town was close to, but not quite on, the rocky, windswept coast. Sentinel hills kept the stronger winds from the valley, if not the ubiquitous fogs; the climate was rationalized as a “happy mean between the heat that parches and the cold that chills,” with mean temperatures rarely deserting the midfifties Fahrenheit. The dense redwood forests, fresh-scented canyons, and abundant fishing creeks that characterized the coastal range of the Santa Cruz Mountains would provide later tourists with magnificent picnic and camping grounds. Already in the 1860s, a visitor saw the scene as “more lovely than any we had ever looked upon.” Such real estate puffery—an American and California trope—said nothing of the area’s utter remoteness.


If California was “splendidly isolated,” Pescadero was its outermost outpost, barred by the rocky coastline from booming San Francisco to the north and by forests and mountains from the Bay Area flatlands to the east. A special breed lived there, “hardened men, hearty farmers forced to travel miles over impossible roads to get their produce to market, and self-sufficient women willing to forgo ordinary conveniences and comforts.” Adaline, a midwife, traveled by horse along the trails to attend women in labor, sometimes accompanied by one of her children. “We had no roads and little communication with the rest of the world,” reported Alex Moore.


Until the transcontinental railroad opened in 1869, California remained remote; in 1857, from St. Louis, it took twenty-five days of continuous travel to reach San Francisco by Wells Fargo’s fastest stagecoach. Pescadero’s still further seclusion led to an intermarried community. The Moores prospered as no-nonsense settlers, attuned to the unsentimental realities of pioneer rural life. Alex and Adaline had their oxen drag lumber along the coast to build the valley’s first frame house, styled on homes in a New England village. This L-shaped, light-filled residence was substantial and attractive, “built for gracious living,” with eight bedrooms, a two-story veranda, and pierced porch columns that would be widely copied in the town. It made a statement of confidence in the future of Pescadero. Among the furniture Alex installed was the still-functioning weight clock brought west by his father. More than a century later, the house was derelict but upright on its solid foundation.
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Adaline Moore, wife of Alexander Moore.


[image: Alexander Moore, 1847...]


Alexander Moore, 1847.
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Alexander Moore (left) in a hunting party.


SOURCE: PESCADERO HISTORICAL SOCIETY ARCHIVES.
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The Moore home in Pescadero.


SOURCE: PESCADERO HISTORICAL SOCIETY ARCHIVES.


By 1860 Alex and Adaline had three more sons—George, John, and David—and a daughter, Ida Jane. A school was sorely needed, and Alex built one at the corner of his orchard. Four of the seven pupils were his children. In 1864 the couple celebrated the birth of their last child, Walter Henry, but tragedy soon followed: siblings George and John died in quick succession. Quietly grieving, their father, Alex, continued his community commitments, helping in the construction of St. Anthony’s Catholic Church in 1868. He was also successful in a campaign to remove Pescadero from Santa Cruz County and join it to San Mateo County, with jurisdiction based in Redwood City, over the coastal range to the east. The transfer meant that the long horseback ride to Santa Cruz was replaced by a coach ride from Half Moon Bay to Redwood City, a less taxing if still tedious journey. The San Mateo County Board of Supervisors appointed Alex as trustee for the Fifth Township, their freshly acquired precinct. He and his family were the undisputed leaders of small but prospering Pescadero, a community of three hundred souls in the fertile but secluded valley.


BOOM YEARS AND FAMILY SENESCENCE


Settling Down


For all practical purposes, the pioneer days were over. The task now was not to search for opportunities over the hill, but rather to develop and pursue immediate commercial realities. One option was milling, which became big business as the population increased. The coast redwood, Sequoia sempervirens, provided a rich if onetime bounty of ideal material. Logging camps along Gazos Creek yielded timber to build the local towns, and San Francisco became “a product of Pescadero’s ancient redwoods.” Farming was also lucrative: the rich soil of the valley nourished dairy, potato, and grain products. In the 1870s, California was America’s leading wheat producer, and half the “ground fruit” (potatoes) consumed in San Francisco came from this part of the coast.


The children of Alex Moore began to make their way. By 1880 only four—William, Ida Jane, David, and sixteen-year-old Walter Henry—were living in the big frame house with their parents. By 1890 all were married and were characterized by the Register of San Mateo County as farmers. Eli Moore’s success, and the bounty of game, fish, woods, and soils in the Pescadero region, enabled his family to be fruitful and multiply. By the twentieth century, seventeen grandchildren and twenty-five great-grandchildren constituted stable networks that framed the third and fourth generations, family members who surrounded Gordon Moore, the grandson of Walter Henry and great-grandson of Alex, in his early years. Eli’s perceptiveness, tenacity, and business sense had established the possibility for their secure life in Pescadero and surrounding San Mateo County.


As the decades progressed, the risk-taking spirit of the pioneer generation transmuted into the settled ways of an established, insular clan. The particular combination of fertile valleys, fecund waters, and redwood forests, coupled with Pescadero’s inaccessible remoteness, led to a consistent set of folkways. If each new and larger generation diluted available assets, basic security and family ties were a given. That fundament of rootedness would become a hallmark of Gordon Moore’s life, as would a rekindling of the pioneer drive displayed by Eli Moore. To these were added an unswerving, persistent attention to business deriving from Josiah Caldwell Williamson, Gordon’s maternal grandfather, who in the 1860s also traveled to Pescadero to make his fortune.
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The sons of Alexander Moore. Gordon Moore’s grandfather Walter Henry Moore sits second from the left.


SOURCE: PESCADERO HISTORICAL SOCIETY ARCHIVES.


A Sea Passage to Pescadero


In May 1869, ten years after the death of Eli Moore, California governor Leland Stanford swung a silver sledgehammer to drive the last spike and create a transcontinental railroad link, reducing the journey from the East Coast to less than a week. Six months later, eighteen-year-old Josiah Caldwell Williamson journeyed West by sea instead, probably for reasons of financial expediency. This blue-eyed young man of average height possessed an uncommon appetite for risk and adventure, a determined entrepreneurial drive, and pioneering traits to rival those of Eli Moore.


Born in Marshfield, Massachusetts, in 1851, Josiah had grown into a hardy, self-reliant young fellow. He was eager to succeed as a businessman, a man of enterprise. Like Eli, he looked west. An older friend had already ventured forth from Marshfield and ended up in Pescadero. Josiah planned to join him. On November 19, 1869, he bid his parents and sister farewell, leaving Boston by steamship. He arrived at New York’s Pier 39 early the following morning. By afternoon he was on board the SS Alaska, bound for eastern Panama, more than 2,000 miles away. After crossing overland to the Pacific, the sea voyage from western Panama to “Frisco” was a further 3,250 miles.


Josiah kept a meticulous journal of the voyage. He enjoyed measuring and analyzing as well as noting details and statistics. Recording his observations also helped deflect anxiety about the unpredictable elements of the journey. (Many years later, grandson Gordon Moore would adopt a similar meticulous note-taking habit to cope with business uncertainties.) The ship carried four hundred passengers, “the greater number being in steerage.” Josiah was impressionable enough to enjoy seeing his own name on the passenger list, but in other ways he was wise beyond his years, coping stoically with privations while keeping his own counsel. A shrewd observer of people and their differences, he disapproved of the Panamanians he saw lounging in the shade: “I do not see what they do to support themselves.” With a strong Puritan ethic, he longed to be in productive work. Above all, he was practical. His grandson Gordon would display those same qualities.


Baja (Mexican) California appeared to Josiah “the most desolate place I ever saw.” Two weeks before arrival in San Francisco, he noted his own mounting impatience: “Want to get on shore and be at work.” San Francisco failed to make a good impression: “It is not so much of a city as I supposed, being hilly and the streets narrow and muddy, and overrun with people who have no work and cannot get any.” After an overnight rest, Josiah rose early to take the train along the Bayside to San Mateo, a stop on the newly built railroad to San Jose, and then traveled onward through the mountains for eight hours by stagecoach. It was a lonely, anxious day, but by early evening he was in Pescadero, his final destination, with a room at the local inn. It was time to turn his dreams into reality.


The country at large was uneasy. The US government was printing “greenbacks” to defray the cost of the recent Civil War. That September there had been a crash on the New York Gold Exchange and a run on the banks. The West would experience its own panic as the Bank of California failed, but to boat-weary Josiah his new location seemed to offer welcome promise. Pescadero was a “pleasant agricultural town and summer resort, at a similar distance from San Francisco and Santa Cruz,” its equable climate ensuring that “those who go there to spend a few days seldom come away again as soon as they intended.” Josiah initially worked at a dairy and in 1873 leased a parcel of land to launch his own farming venture. It was bad luck, or bad timing. That year America entered the “Long Depression,” the worst in its young history. Eventually, Josiah was forced to settle for a position in the leading general store as clerk, druggist, and telegraph operator—not exactly the high enterprise he had imagined. In his spare hours, he became a correspondent for the San Mateo Times & Gazette.
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Josiah Williamson’s Pescadero general store.


SOURCE: PESCADERO HISTORICAL SOCIETY ARCHIVES.


Five years later, he was secure enough financially to marry Hattie Honsinger, a prosperous dairyman’s daughter, and to start a family: Nellie, who died young, and Frank born in 1884. The following March, he finally opened the store that was to be his future. Williamson’s became a long-enduring fixture on the Pescadero scene and a place in which Gordon Moore would spend many childhood hours, imbibing basic business realities. In 1887 Josiah also became the town’s postmaster, a task he fulfilled from his store. Year upon year, with a steady focus, he built his enterprise. In April 1890, the Redwood City Times & Gazette reported an extensive addition to the store, with two additional rooms for residential purposes. By 1893 he had two more daughters, Ella Gladys and Florence Almira, known as Gladys and Mira. Mira would become the mother of Gordon Moore.


Like other Pescadero settlers, the Williamsons looked toward the twentieth century with optimism. The local population had grown to about a thousand. Josiah served on the town council with Alex Moore, who offered part of his land for a half-mile racetrack with a grandstand. The town had an enthusiastic brass band, two blacksmiths, a freight line, two livery stables, a boot maker, a butcher, and a flouring mill. The business directory listed two physicians, a constable, and a justice of the peace, and the new public school boasted ninety students.
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Alexander and Adaline Moore on their Pescadero porch with some of their children and grandchildren.


SOURCE: PESCADERO HISTORICAL SOCIETY ARCHIVES.


A half century later, sociologist C. Wright Mills would characterize entrepreneurs such as Alex and Josiah as members of the “old middle class,” self-employed farmers, merchants, and producers who might also employ other family members. “An individual established a farm or an urban business and expanded it, rising up the scale of success as he expanded his property.” A smaller order of capitalists lay above; below came laborers and the dispossessed. The small-town, small-business orientation of the middle class engendered civic spirit that, “in the American form, involved a widespread participation in local affairs on the part of those able to benefit a community by voluntary management of its public enterprises.” Alex, the founder of Pescadero, and Adaline Moore were just such bastions of the community.


In 1898 they celebrated their golden anniversary. Alex had continued deer hunting in the hills, in accord with family practice, well into his seventies: “Being a very good shot, he took only three shells with him.” In January 1902, Adaline died. That August, tended by his sons and daughter, Alex died. His simple Pescadero gravestone would state proudly: “Pioneer of 1847.” In the ensuing decades, the Moore family had become integral to the evolving town and region, not as rich rentiers or speculators, but through their participation as civic figures and working farmers, ranchers, storekeepers, lumbermen, and hunters. Both Alex and Josiah Williamson were among those who “remain for years in one spot, forming the mass of the settled population, and giving a tone to the institutions of the country.”


Historians of the American West point to the existence of both “movers” (a transient minority who farmed for a time before pushing on) and “stickers” (those who persisted in the area, intermarried, and passed farmland down to their descendants) as integral to the formation of community. As early as 1830, an observer had noted the reality of those “left behind, who cling permanently to the soil, and bequeath their landed possessions to their posterity.” Posterity and land played their roles, along with opportunity and migration, in shaping the character of Pescadero. Through ties of marriage with other long-established families, the Moore kinship group would come to constitute a significant strand, even the backbone, of the town’s population.


Children of a New Era


Within the Moore clan, and in Pescadero, life followed familiar and predictable routines. As the years went by, the town crested and then slid into slow decline, in part because its lumber industry disappeared as the last reachable redwoods fell to the ax. In the early years of the twentieth century, tourism hopes revived, as local entrepreneurs pushed forward the idea of a coastal railroad. Work began on the double-track Ocean Shore Electric Railway, aimed at a route that would halve the five-hour travel time from Pescadero to Santa Cruz. The grand opening was set for early 1907. Instead, on the morning of April 8, 1906, disaster struck: the San Francisco earthquake, among the worst natural disasters in US history. Pescadero was twelve miles from the line of the San Andreas Fault and counted itself lucky to escape with minor damage. “Williamson’s store and stock were damaged about $300; the Catholic Church is off its foundation and pretty badly wrecked; the school will need extensive repairs, before it is safe.”


If railroad plans had kindled the possibility that Pescadero could revive as a tourist destination, the earthquake tolled the death knell. The motto “Ocean Shore reaches the beaches” could now be taken literally. “More than 4,000 feet of right-of-way slipped into the ocean, along with most of the construction equipment for the northern end. Of greater significance than any physical loss were the nearly complete financial losses of most of the backers of the railroad.” As the twentieth century progressed, Pescadero would become a modest, dwindling coastal enclave, described not as a destination but simply as an agricultural and recreational area. Hunting and fishing continued in nearby forests, while farming and ranching took place on the plains and terraces. The coast offered commercial and recreational fishing and provided a link to the outside world via the shipping station at Pigeon Point.


PESCADERO REGION POPULATION, 1880–present
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Source: US Census.


The Moore family, too, settled into low-key maturity. Pescadero had its family empires, such as the vibrant Steele dairies, but the five surviving sons of Alex and Adaline (Eli, Joe, Bill, Dave, and Walter Henry) displayed little of the driving, risk-taking attitude so evident in their grandfather Eli and their father. These brothers grew up in a stable community, bearing the name of a highly respected pioneer family, enjoying a life of comforting security. Walter Henry, like his brothers, embarked on a farming career, living close to the land. He foraged for abalones, mussels, and other seafood around Pigeon Point. His son Walter Harold, Gordon Moore’s father, would recall a childhood of playing ball and hunting—squirrels, rabbits, and deer. He would speak of start-of-the-century Pescadero as “a lot busier then,” with sawmills, bars, and hotels.


Walter Henry well understood the power of the Moore name and connections as well as the importance of the practical. He was a local figure, “an organizer who could do most anything.” As the key player in the area’s Fourth of July picnic in 1906, after the earthquake’s devastation he was “busy on a great celebration, and harnessed contributions from all over the county. The day of the picnic, there were firemen, and a parade that went clear around the block.” The Chamarita, a Pentecost festival organized in conjunction with the Catholic churches, was also a highlight of each year. “It was such an important event, we bought new clothes for it,” recalled Walter Harold. “All the young people looked forward to that dance.”


A far greater and more permanent disruption than the earthquake befell the Moore family when Walter Henry died just before Christmas 1909, after an agonizing three-year battle with cancer. Only forty-five, he left five children behind. Barely fifteen, his son Walter Harold perforce became the breadwinner. “My father had to leave school and start supporting the family,” explains Gordon Moore. “He didn’t get any more formal education.” Walter Harold traveled widely around the region to find work: “Any place I hung my hat was home sweet home to me. The rest of the family always lived in Pescadero. Until my mother died, I gave her $20 every month to help the family.” At first, Walter Harold was based in Watsonville; later, he drove a team of horses for the Campbell Lumber Company, hauling timber from Gazos Creek. In 1912 at the age of eighteen, he was back in Pescadero, working for a lumber company.


Over the Top


By then Walter Harold was a seasoned lumberman. He would travel back and forth from Pescadero over the hills into what is now called Silicon Valley. The round trip from Pescadero to Palo Alto was a distance of about twenty miles, as the crow flies (see Map 1). Six horses pulled loaded wagons from the valley up the steep grades and then down to Palo Alto to unload. He later recounted how “we would leave nearby La Honda, the loading point, at 2 am. There was a hotel and a barn in which we could leave the horses. We had two wagons loaded with lumber. We left one and would go to the top of the mountain, which took seven hours: seven miles, seven hours! Then we had to come all the way back for the trail wagon, then on into Palo Alto. The third day we came back. The horses were rested and it was easier on the return trip.”


Then in 1917, the outside world at last impinged directly on the Moores of Pescadero, as Walter Harold registered for the draft, despite an attempt by his mother to claim his exemption for family support. “I went in the army,” he remarked laconically. “I was in the 363rd Infantry Regiment, 91st Division, which was supposed to be California’s own.” (A son of Walter Henry’s brother Bill joined the same division, while another cousin, Ida Jane’s son Charles Steele, also enlisted.) By the start of April 1918, Walter was at Camp Lewis, Washington. Five days later, the United States entered World War I, and by the end of June the division, now twenty-seven thousand strong, was at Camp Merritt, New Jersey, with each man receiving a steel helmet and two pairs of hobnailed trench shoes.


By the end of July, they were in France, entraining for the interior “in small side-door Pullmans known to every Allied soldier as 8:40 trains. (The box cars were stenciled ‘40 Hommes-8 Chevaux.’) Two nights and a day gave the men all the ‘chevauxing’ they desired.” The activities of previous months—close drill, bayonet combat, and mock gas attacks—signaled to these raw recruits that they were about to enter a very different universe. An outdoorsman since early youth, Walter, now twenty-three, was well equipped to withstand war’s physical demands, yet he and his colleagues could scarcely prepare for, or even imagine, the mental impact of what lay ahead. Fresh young American blood was needed for the endless carnage.


Last orders were issued to the division on September 25: to go over the top, in what was billed as yet another drive for victory. First came a vast, stunning German bombardment: “Those who lay under it during the hours before the ‘jump-off’ will never forget. The noise was so overwhelming that no one could grasp the whole.” Emerging, the 91st Division found battered enemy frontline trenches scattered with the debris of a hasty evacuation. The division advanced through the city of Very to northerly high ground, where they dug in. Fierce fighting ensued, with artillery fire becoming steadily more severe. Conditions worsened, with heavy rain and no blankets for overnight protection. On the morning of October 4, they finally withdrew. By then, the division had a 20 percent casualty rate, with more than one thousand slaughtered, a far cry indeed from quiet Pescadero.


Other offensives and counterattacks followed in short order. Despite the danger, discomfort, and distress, Walter escaped both physical mutilation and serious illness. That November, still in the trenches where life was nasty, brutish, and short, he had little idea that his period of active service was about to end. On November 3, preparing to cross the Scheldt River, the 91st Division received orders to withdraw. The Armistice was signed eight days later, on November 11, a date so significant to him that he would choose it as his wedding day six years later. Caught in the long, slow demobilization process, Walter landed in New York exactly a year after he had arrived at Camp Lewis. Finally discharged, with the rank of corporal, “I lacked five days of being in the army thirteen months.” At last, he was free to return to his hometown and family.


Normalcy, Prohibition, and Lawful Life


When Walter came back to Pescadero, it must have seemed to him that time had stood still. There was the familiar sweep of pasture, dotted with whitewashed wood-frame buildings and small church spires, reflecting the eastern and midwestern origins of those who, across one lifetime’s span, had built the community. Pescadero’s surface seemed unruffled. Josiah Williamson continued to tend his store on San Gregorio Street, the town’s main thoroughfare, where it jostled for customers with McCormick’s Merchandise Store. Nearby were Duarte’s Tavern, the Elkhorn Saloon, and Ginola’s, “the wildest bar in town.” Josiah remained deeply involved in local affairs, perhaps in an attempt to keep busy after the death of his beloved wife, Hattie, in 1917, at fifty-nine, from chronic heart disease. “I didn’t know my maternal grandmother,” recalls Gordon Moore. “I just know her name.”


Josiah’s son Frank joined his father in the store. He had married into the Moore clan in 1909, wedding Walter Harold’s sister Louise in the months before the early death of his father-in-law, Walter Henry Moore. Louise was a vivacious person and became a fixture at the store and in town. The couple’s support enabled Josiah to diversify and to become a surrogate banker and counselor within the wider community. Pescadero had seen the growth of a sizable Portuguese colony, farm laborers and largely illiterate. They came to rely on Josiah to protect their gold pieces in his large vault and to read and write letters for them. This innovative protobanking business included interest-free loans to those whom Josiah trusted. Willingness to extend credit made the store enduringly popular. Williamson’s was “a place where the owner sits by the cash register with a personal word for everyone who comes in.”


For Walter Harold, nothing—and everything—had changed. At first, he operated a small ranch, then “ran a tractor for the county,” and worked for a company called Shoreham Properties, spending several unsettled years trying to find his place. As a young teenager, he had seen his father die under painful circumstances. He had roamed the area, living a life of unrelenting labor, with no time to think about formal education or bettering his own lot. “Being a man” meant working hard, saying little, and taking responsibility for others’ welfare. The war was a nightmare interlude, best met with silence. Pescadero was safe—home, the locus of his mother, sisters, and wider family, including his aunt Ida Jane in the Alexander Moore house with her daughter. (That house, “sway-backed from settling but still handsome,” remained occupied by Moore descendants until Ida Jane’s son Grover died in the 1960s.)


The passing of the Volstead Act in 1919 launched the United States on the thirteen-year era of Prohibition. The consumption of alcohol declined, but organized crime rose dramatically. Thanks to its remote coastal location, Pescadero became “a center of serious smuggling operations involving rumrunners of all different ranks.” Walter Harold’s main chance for a steady occupation arose when, drawing on his family’s reputation and following in his uncle’s footsteps, he was elected part-time constable for the San Mateo County coast in 1923, as Prohibition fed a steady increase in the need for law enforcement. Angling for and securing the constable’s position required, as a political necessity, that he belong to the Native Sons, the American Legion of Honor, and the Benevolent and Protective Order of Elks. Revealing his real, much more reserved self, he later admitted, “I belonged to the Elks for twenty years and the only time I went was the night I was initiated. I’m not much of a joiner and don’t attend anything regularly.” Nevertheless, in accord with the family’s place in the community, and like his father before him, he served on the committee for the Fourth of July celebrations, along with his uncle Eli and cousin James.


Walter slid back into small-town life. As part-time constable, he drew a seventy-dollar monthly salary and became deeply involved in trying to contain bootlegging operations. Initially, he used his own horse and buggy to police the bounds. Automobiles were still rare; Josiah Williamson was the first in town to get one. “They called it E.M.F,” recalled Walter. “‘Every morning, fix it!’” Walter in his turn became the proud driver of an official Dodge and journeyed frequently to Santa Cruz (the county line), with red lights blazing, “to fool the rumrunners into believing that the cops were everywhere.” On the contrary, it was liquor that was everywhere, from the cannery at Pigeon Point to the silos on the farms. One resident recalled seeing even Josiah’s roadster “filled with so much liquor that it sank low to the ground.”


Despite his official Dodge, Walter would often drive in his horse and buggy to La Honda for Saturday-night dances. Horses were his great love, and he was known as a very fine hand, with the ability to drive eight in hand. He also loved dancing and benefited when Pescadero—adopting the frivolous spirit of the 1920s—began Saturday-evening dances at the community hall. Mira Williamson had been at school with Walter, and her brother, Frank, was married to Walter’s sister Louise. When Walter returned from the war, Mira saw him frequently at dances and family gatherings. “In Pescadero, everybody knew everybody,” Gordon Moore explains. Walter himself simply noted, “We had known each other all our lives.” Even so, it was not until 1924, following Walter’s securing of his position as constable, that the couple finally tied the knot, on Armistice Day.


Mira was already in her thirties. Gladys, her surviving sister and last close female relative, had died that January, helping to precipitate Mira’s agreement to Walter’s proposal. The newly married couple invited widower Josiah—a blind eye turned to his bootlegging—to live with them. The following December, Mira gave birth to the couple’s first child, Walter Elsworth Moore. The birth marked the start of another generation, while also signaling the continuance of the Moore presence in Pescadero. Less than three years later, Mira was again pregnant, at the age of thirty-six.


PESCADERO PASTORALE


Good Times in Bad Times


Gordon Moore was born on January 3, 1929. That same year, “Black Tuesday” heralded the start of the Depression, which would bring prolonged hardship to the entire country. To make matters worse, one of the most severe droughts in history struck in 1930. During the next several years, crops vanished and livestock died of thirst on a half-million farms. Hunger was widespread. Nearly half of American children did not have adequate food, shelter, or medical care. Myriad young people, believing themselves a burden on poverty-stricken households, took to riding the rails. In California a fifth of the population (some 1.25 million individuals) went on public relief.


Migrants from drought-stricken states fled west on “the Mother Road” (Route 66). These “Okies,” immortalized in John Steinbeck’s novel The Grapes of Wrath, became the butt of derogatory jokes and the scapegoats for a shattered economy. In this grim era, novel forms of escapism offered by early electronic media such as radio and the movies were increasingly appealing. Record numbers of people went each week to watch such “talkies” as King Kong (1933). Robert Naughten, who would become a schoolmate of Gordon Moore, recalled: “My father had a small gold mine in the Sierras that helped us through the Depression. He and my mother’s father would heat the gold in a frying pan to drive off the mercury. That was our income. We grew most of our own stuff, vegetables and fruit. We had a radio, and we heard some of the Fireside Chats. A Will Rogers movie came to town. Nobody could afford to go.”


Gordon Moore was more fortunate. His father, Walter Harold, had the advantage of what in 1933 became a full-time government position under the county sheriff. Not only that, but his grandfather Josiah Williamson owned the general store (today’s Pescadero Country Store; Duarte’s Tavern—the Duartes had settled in Pescadero in the 1890s—is still just down the way). Walter and Mira’s modest bungalow was right across the street; in it Gordon shared a bedroom with his older brother, Walt Jr.


Some Moore relatives had substantial property, but Gordon’s father possessed little in the way of land. “He owned a house in town, and a lot across the street, but no ranch or farmland,” recalls Gordon. However, “we were never short of food, because we had the store. The family also had a cow, kept behind the store. We had all the milk and cream you could imagine. Childhood days certainly weren’t dark.” Gordon’s father and Josiah, his maternal grandfather, were the central male figures in his young life. Known as “Mr. Cy,” Josiah, in his ninth decade, “was a regular member of the family. He lived with us, ate meals with us.”


Williamson’s was by now the only store left. It carried “everything from picks to women’s underwear. It didn’t have much of a meat selection, but it had dry goods, groceries, hardware: the works.” Farmers came from surrounding areas to buy supplies. The clientele was mostly local residents, “but anybody going through town who wanted something had to buy it at that store. Granddad was there all the time. He’d have breakfast, go to the store, and be there until dinnertime. He was the storekeeper in a very real sense. He kept pretty busy at it.” Josiah was joined by his son, Frank, and by Frank’s wife, Louise. Daughter Mira—Gordon’s mother—stayed home, keeping house for the family.


The Sins of the Fathers


As all parents eventually discover, they unwittingly bequeath to their children far more than a set of genes. In their earliest years, infants absorb cultural signals—most especially from parents—that deeply influence their manner of being in the world. Walter Harold, Gordon’s father, sent clear if unstated messages about how to be a man. His experiences in adolescence and young adulthood had confirmed and sealed his own beliefs. The awful experience of watching his middle-aged father die from cancer could hardly be acknowledged, since he was required to remain strong for his mother and sisters, leave school, and roam to find work. He then faced death directly, repeatedly going “over the top” in wartime France. How little he chose to share these experiences with Mira and his family may be glimpsed in a much later comment of Gordon’s: “My father was in the middle of the action. Nine months was a long time, at the front. He didn’t speak of it much. I didn’t realize that the war was such an important experience for him.” In very different circumstances, Gordon would be equally laconic in describing to his own sons the daily battles and triumphs of his life in business. Moore men were stoic—“’Nuff said!”


Mira Moore had her own unspoken sadness. She had lost her mother and her last surviving sister in the decade preceding her marriage and, once married, found herself caring for three males instead: husband Walter, young son Walt, and father Josiah. On learning that she was pregnant once more, Mira hoped for a daughter. Instead, her second child was another boy, Gordon. Her unsatisfied yearnings were expressed in his early years, as she dressed him in girl’s clothes for his first eighteen months. “Gordon made the cutest darn girl,” according to May Knapp Moore, cousin-in-law of Walter Harold. This response to young Gordon’s arrival was memorable—one of the few elements of his early life that both Gordon and his wife, Betty, still mention—but while it became a lasting family story, made light of at times and somehow still puzzling after all these decades, whatever lay at the root of this situation was not explored or dealt with.


Both Walter and Mira were quiet figures, with few words and limited discourse, living frugally as part of a small-town community, conforming to its social norms. They simply did not know what to do with complex feelings, turning instead to physical pursuits. Hunting, fishing, policing, and house- and storekeeping all helped keep emotions at bay. Even had there been a desire to explore their own interior lives, Pescadero afforded practical, not psychological, help. Gordon, too, would learn to channel his anxieties and his energies into outdoor pursuits and to the quantifiable certainties of the laboratory notebook and the business ledger. When there is little language for dealing with grief and strong emotions, things may come out sideways or turn inward, to great advantage or to great cost.
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Gordon Moore (left) with his older brother, Walter, early 1930s.


SOURCE: GORDON MOORE.


Adaline Moore, pioneer wife of Alex, had ridden the trails to help other women give birth. Subsequent generations of Pescadero women were more directly home centered. Life took place within gendered spheres: Gordon’s father and grandfather represented authority and the male world outside; mother Mira was the incarnation of femininity, a gentle homemaker whose life revolved around her menfolk: “If I picture my mother,” recalls Gordon, “she’s cooking and washing dishes, taking care of us kids. I don’t have memories of her telling us off. She was more likely to be comforting me.” In contrast, “When I picture my father, he is doing something. At the dinner table, he would be speaking—him or my younger brother. I don’t remember him laughing a lot.”


The settled local connections and structures of the Moore family would foster Gordon’s quiet self-assurance as he matured. The flip side, perhaps related to his mother’s earliest hopes in a gender-bifurcated world, is his self-containment and his emotion- and conflict-avoiding nature. When very young and highly impressionable, Gordon received strong signals: Moore men go out and do practical things; women stay home and provide support. Women were essential but mysterious, perhaps able to turn boys into girls, both embodying and controlling the essential divide. At an inward preverbal level, Gordon learned that it was necessary “to be a man,” to master one’s emotions and one’s expressions—to absorb the codes of masculinity and avoid feminine modes and manners. Self-containment was all, but the corollary was an inability openly to connect with others on the plane of feeling.


In August 1934, when Mira Moore delivered her third son, Francis Alan (Fran), she finally accepted that it was her lot to raise boys. In time she became close to daughter-in-law Betty, Gordon’s wife, who fostered family links and took Mira out for “lunch and lady shopping.” “She loved what I did for her. I would find very feminine lingerie for all of her gifts. She was very appreciative of the things I purchased,” Betty recalls.


Huntin’, Shootin’, and Fishin’


Walter Harold was not a joiner. The outdoors and action, not the church, saloon, or social interchange, formed the warp and weft of life. His real loves were horses and hunting. Walter’s most prized possessions were his Arabian pinto and a mounted silver saddle. “My father always had horses,” Gordon recalls. “He had a fair amount of ranch experience growing up, so he liked rodeos. We’d go to them regularly.” One such rodeo was the annual event at Salinas, which in the 1930s hosted Hollywood stars such as Will Rogers and Gene Autry. Once again, sex segregation was the natural order: “My mother didn’t ride. This was my father’s thing.” Conversely, as time went on, Walter “never went to see films,” and Mira would go by herself. Gordon, in turn, failed to appreciate the “heartwarming” movies that his wife, Betty, loves. “There’s something about the Moore genes that doesn’t allow you to be all human,” Betty quips.


Mira’s distaste for riding was confirmed in 1934, when five-year-old Gordon broke his arm riding a bull calf in a rodeo: “They found me a very small bull and told me that you were supposed to hold on—like this—on the rope. Evidently, I didn’t get my hand out when I fell off. I still have a crooked arm; my left arm sticks up in the air!” He needed to travel through the hills to San Mateo for physical therapy twice a week. Mira took him to these appointments, cementing his detached role. Gordon had disappointed his father’s implicit expectation. Walter Harold continued to frequent rodeos, eventually taking younger brother, Fran, along. “Fran became interested,” says Gordon, “but breaking my arm took all the cowboy out of me!”


With the Pescadero Creek running by his backyard, Gordon Moore developed an early and lifelong passion for fishing, a traditionally male and frequently solitary occupation. His childhood friend Ron Duarte recalls: “We spent time in the creek. We started out with crayfish. All you do is put a piece of meat on the end of a string and throw it out, have a net to put underneath, and pull them in. Steelhead fishing came later.” In another male Moore tradition, Walter Harold would go hunting on weekends, whenever deer season came around. In 1938, as he turned nine, Gordon went too. Like fishing, hunting would become a lifelong pursuit. “My father hunted for quite a while. Later, it became a time to see my older brother, Walt. We’d hunt in a family group. I went every year, right through the decades until I was in my sixties. We ate a lot of venison!”


Outdoor life fostered self-reliance and self-containment, with activity driven by necessity, tradition, practicality, and facts—rather than by emotional impulse. In long hours spent fishing and hunting, Gordon would develop an appreciation for wild places and a respect for the natural world. His accompanying introversion, apparent from his earliest years, became part of the affect that would characterize his life and enable his remarkable ability to maintain his focus on a long-term agenda.


As a boy, Gordon had two close friends: Frank Huglin, a little older, and Ron Duarte, a little younger. With them he spent time “building paths through the bushes and making little forts.” Older brother Walt was “mild-mannered, easygoing, a homebody,” while younger brother Fran was a more entrepreneurial type. The three brothers became close later in life, but in childhood Gordon did not count them as peers. “They were closer to each other than I was to either. We got along fine, but didn’t have much in common.”


Small-town life was familiar and safe. Minor adventures stood out: “I used to take my BB gun out and hunt birds. There was an old Italian shoemaker who would buy our dead birds. We received a nickel for a robin and a penny or two for a sparrow. He would cook them, after paying us to shoot them.” A generation later, writer Rob Tillitz described the unchanging nature of local life: “Years sometimes went by that I did not leave the Pescadero Creek watershed. No reason to. For many it was that way. Grow your vegetables, buy what you need at Williamson’s Country Store and that was that. The grammar school showed movies on Friday nights—old ones! There was an occasional dance. We did most of our playing in Pescadero Creek. Summers, we’d go to the beach. We would go fishing around Pigeon Point. I remember hearing the foghorn, six miles away.”


For Gordon, talent and ambition were as yet deeply buried. Instead, childhood days were filled with practical activity and bounded by secure routines. It was only later, in the light of experience, that he realized that “in Pescadero, there wasn’t a heck of a lot to do.”


Walter: The Local Moore’s Law


Gordon’s father was reelected twice as part-time constable, demonstrating “the confidence and esteem in which he was held by the people of Pescadero.” “That job was my earliest memory of him,” says Gordon. “He was well known and respected in a very small community.” In 1933, a decade after his first election, a revised charter form of government made his position permanent, as part of the staff of the county sheriff. Walter became a full-time employee, with a monthly salary raised to $165. As an undersheriff, he now worked directly for James McGrath, the sheriff of San Mateo County.


In an era of furtive drinking and big-time gambling, the county had become a place “where if you couldn’t get away with it in San Francisco, you could get away with it ‘down in the country.’” McGrath was an old-style politician, attuned to the corruption and hypocrisy that accompanied Prohibition, and adept at survival. Close contacts included Emilio Georgetti, owner of the Hollywood Turf Club, in which McGrath later invested, and Horace Amphlett, publisher of the San Mateo Times. Despite having no background in law enforcement, McGrath rose to the top job. “There was lots of opportunity for aggressive law enforcement, but this was not McGrath’s style.”


For most of the 1930s, Walter Moore was on his own. He was the only deputy on the Pacific side of the coast range in San Mateo County; from the Santa Cruz vicinity to the edge of San Francisco, an eighty-mile-long region, its width stretching from ocean to ridgetop, he was the law. The county itself was dubbed “the most lawless” in California, and he was completely outnumbered by those engaged in illegal activities. “That he succeeded as a lawman through the boozy 1920s and the gambling 1930s and 1940s is a tribute to his dedication and honesty.” The end of Prohibition somewhat eased the pressures, but working for a corrupt boss was never easy, a fact he concealed from his sons.


Walter was a natural for his job: physically strong, accustomed to outdoor life, at ease with horses and guns, and—from his time in France—au fait with life’s harshest realities. He had relatives and connections throughout the region, and he well understood the topography of the hills and valleys. He had the Moore family’s strong sense of civic duty and a practical, unemotional temperament, not given to panic. Walter Harold did his work without fuss, bragging, or complaint. Like his own father, he stood just shy of six foot, weighing between 180 and 200 pounds. Gordon saw him as an authority figure: “He only had to holler at us, and he had our attention in a hurry.” Robert Naughten remembered him as “imposing” in uniform. “He definitely maintained order,” says Ron Duarte, whose mother was raised with the Williamsons and Moores.


Ken Moore, Gordon’s older son, who knew Walter well toward the end of his life, found him very practical, “a salt-of-the-earth guy, hands-on and mechanical,” a man who occasionally looked after his young grandsons and enjoyed building things for them. Walter smoked a pipe, but more often chain-smoked or chomped on inexpensive cigars. Gordon inherited his father’s acceptance of prevailing realities and his practical aptitude, not least the ability to remain calm in a crisis and to suppress emotions. “Lying awake at night worrying doesn’t help much,” he says.


Gordon’s father maintained order in the everyday world, operating quietly and shrewdly in a chaotic, shifting environment. Gordon himself would aspire to and thrive in a culture of order, discipline, and control at Intel, while navigating an ever-changing industry on the equally lawless electronic frontier. In business he would take pains to avoid direct conflict, using others—notably Andy Grove—to handle confrontations for him. In family life, he would display a similar stance, depending on his vivacious, outspoken wife, Betty. Grove would amplify, simplify, communicate, and implement his technological insights and agendas, while Betty handled the conflicts and politics of family life in a noticeably autonomous manner. Gordon made wise choices in enlisting and co-opting these two very willing people, even as they in turn learned how to facilitate his agenda. In very different ways, they would become his most important partners.


School Days


In the fall of 1935, Gordon Moore started school. Pescadero had eight grades with three teachers, each overseeing up to thirty students in mixed-grade rooms. Not much had changed since his parents’ time: “There were half a dozen boys of my age and half a dozen girls, and everybody knew everybody.” Walter Harold had dropped out in seventh grade, while Mira had actually finished high school. Only two members of the Moore clan had any real academic grounding—Gordon’s double cousin Harriet (daughter of Louise Williamson) and his father’s sister Ione (who had sufficient training to gain a technology-related job in the Bell system, in San Francisco).


Certainly, Gordon’s forebears had overseen the decision to create buildings for primary and religious education, and, pragmatically, Walter Harold kept an eye on his sons’ early schooling. But the simple truth was that male members of the Moore family, with their outdoor orientation, saw small value in education. Practical pursuits, even a senior position in the sheriff’s office, required little formal knowledge. The skills and orientation to hunt or to run a ranch or general store successfully were not academic in nature. As Betty later saw, “His family didn’t have an academic dimension. Libraries didn’t mean much to them. They loved TV!”


In the Moore household, daily conversation revolved around mundane, tangible realities, with a focus on goings-on at the store. Josiah, the self-made shopkeeper, who lived in the home and ate his meals with the family, could always be counted on to counsel thrift, patience, and hard work. Gordon fitted right in. He was a quiet child, exploring the outdoors, shooting birds, and fishing in the creek. Yet when he entered school, his self-contained, unsocial manner was seen as remarkable, even for Pescadero.


At the end of first grade, he brought home a report card saying he was to be kept back: the school was concerned about his social development. Detachment and inarticulacy—introversion—were the issues. Walter Harold, not usually one to make a fuss, raised a ruckus. “He went to the elderly teacher and had me promoted. He didn’t want his kid spending another year playing in the sandbox. I’d have hated to be a year behind, though I would have been a better football player in high school.”


Allowed into second grade alongside his buddy Frank Huglin, Gordon responded well to a new young teacher and began to pay attention to his schoolwork. Ron Duarte, a year behind, testifies that “Gordon was always a tremendous student. He was reserved; he didn’t have a lot to say, but enough. He and Frank, another smart guy, started a year before I did. By lunchtime they were already in the second grade!” In junior high school, Gordon would again suffer the stigma of his detachment problem. His parents completely failed to intervene on this second occasion. Education was not that high a priority.


Outside school, life followed a predictable routine. Gordon would join his father and older brother to go hunting. With other kids, he played softball alongside the store. “Even the adults played in the evening,” says Duarte. At home life was quiet. The family—except for his father—rarely used the telephone, which required cranking to operate. “I wouldn’t have been calling anybody out of town,” says Gordon. “I didn’t know anybody out of town.” If he were going to push forward to new frontiers, the drive would have to come from within, as it had with Eli and Gordon’s great-grandfather Alex and grandfather Josiah.


Looking Back, Looking Forward


Two people who had early influences on Gordon were his aunt Louise and Harriet, her daughter. These women had followed wholly different paths: Louise—at the center of Pescadero community life—was a “sticker,” while Harriet, fifteen years older than Gordon and the only family member to pursue a higher education, was a “mover.” “Harriet stimulated my interest in the University of California,” says Gordon. “She graduated from Berkeley in the mid-1930s and became an English teacher.” Harriet’s trajectory, via public university to a schoolteaching career, was modest—another example of the family’s practical bent—but it demonstrated to Gordon that a life beyond the coastal valleys, and a focus on ideas, were possible: “Later I got into the Cal group because of her influence.”


With the exception of Louise, busy in the family store, all of Walter Harold’s sisters—Ida, Ione, and Bernice—would eventually move to San Francisco, as Pescadero declined and they married. Ida and her husband became foster parents, and both Ione and Bernice married men from the San Francisco Police Department. “There’s a strong law-and-order streak in the family. It’s amazing I am ever chosen for a jury, with all the relatives I’ve had in law enforcement,” quips Gordon.


Paternal grandmother Frances also eventually left Pescadero to live with daughter Bernice in the metropolis. As a child, Gordon was taken once or twice a year to visit her—“a hazy figure”—and his San Francisco aunts. Occasionally, the trip was augmented with a visit to the zoo. “It was an all-day trip up there and back. We didn’t go often. Sometimes, we’d get together for a picnic in the summer. We’d have a modest turnout; it wasn’t a big event.” When his grandmother Frances died in 1937 of coronary thrombosis, still in her seventies, Gordon scarcely registered the loss.


Family links within Pescadero were renewed most wholeheartedly at golden wedding celebrations. Alex and Adaline Moore had set the tone with a lavish party in 1897; their daughter, Ida Jane, reached the milestone with her husband, Charles Steele, in 1930, the year after Gordon’s birth. Great-uncle Bill and his wife, Hattie, celebrated three years later. These were the last hurrahs of the pioneer age. In their infancy, Gordon’s great-uncles Bill and Joe Moore had been among Pescadero’s first white settlers, directly connecting Gordon and his family with the pioneer generation. Both men lived well into their eighties; both died in 1936.


A far greater loss was that of his maternal grandfather, Josiah Williamson, who was eighty-four when he died. He had run his store in Pescadero for exactly fifty years. The San Mateo Times called him a “Yankee-born California pioneer, merchant, banker and public figure in San Mateo County since 1869.” Of all Gordon’s forebears, it was with Josiah that he had the closest relationship. Josiah had launched out in late adolescence with great courage and enterprise, leaving his home and family on the East Coast to restart life on the other side of the United States, where he used his drive and acumen to begin a venture of his own. Against local competition, he proved resourceful and adaptable, adjusting strategies to suit the times while also looking out for those less fortunate. Josiah possessed a dry humor and an ambition that pushed for change and improvement in multiple arenas. For Gordon, he exemplified what it meant to be a successful, self-sufficient, and respected man of business.


On Josiah’s death, his children Frank and Mira—Gordon’s mother—inherited equal halves of the store. Frank remained in charge. “My uncle ran the store,” remembers Gordon. “He would spend his waking hours there. The store was all he was concerned about.” His wife, Louise, was still “very outgoing and knew everything happening in town” and was “at the store a good portion of the time, talking to everyone who came in.” Mira had little interest in the business. She found fulfillment as wife, mother, and homemaker. What she shared with her brother and her sister-in-law was a settled approach to life. Charles Jones described people who have lived in Pescadero all their lives in his book A Separate Place (1974). “They don’t need change for the sake of change. That is not their character. They are not for or against change; they are simply indifferent to it.” Gordon’s own older brother, Walt Jr., displayed just such an approach, choosing to pass his whole adult life in Pescadero after a brief hiatus in World War II.


From the mid-1930s onward, the town became further isolated. The extension of Route 56—California Highway 1—rerouted traffic, leaving the shrunken settlement two miles off the beaten track. “The main coast road used to go right through the middle of town, and then they rebuilt it out on the shore,” explains Gordon. Pescadero thus became one of the few places in coastal California that escaped mid- and late-twentieth-century development almost entirely. “The weather is not very attractive, and it’s a long commute. It’s the only town I know of in California that’s smaller now than it was sixty years ago.”


Already by 1939, Pescadero was reverting to a backwater, home to storekeepers, lumbermen, hunters, ranchers, and Portuguese and Japanese vegetable farmers. It was also the domain of Eli Moore’s descendants, several of whom still remained as stalwarts of the town. The effects of what Gordon’s family created were manifest in other ways. The 3.6-mile Honsinger Creek, named for his maternal relatives, is a tributary of the main stream where Gordon used to fish, and the numerous Moore tombstones in the Pescadero graveyard and the fine house that Alex Moore built remain token enough of family claims.


Walter Harold, proud and secure as one of the Moores of Pescadero, slowly made his own way forward. Despite his fractured adolescence, he matured into a family man of settled existence, not a pioneer or entrepreneur, but rather a survivor. As a full-time employee of the sheriff, in 1939 he made the momentous decision to accept further promotion and leave declining Pescadero for the “big-time” life of nearby but far different Redwood City and the sheriff’s own office. Though there was no way to see it at the time, Redwood City and Bayside life would serve to push Gordon to his future, for, unlike brother, father, mother, grandparents, aunt, and uncle, he would never be content to settle down to the class-based confines and unchanging existence of a remote enclave.


As he headed west, Eli Moore’s actions propelled his family into the launch of California’s unfolding drama, where in due course his descendants became an enduring presence. Eli possessed the discernment to play a significant role on the frontier of an expanding nation. Gordon Moore, Walter and Mira’s second son, would also be a man of parts, possessing a determination that led him to fresh frontiers. Both a “sticker” and a “mover,” securely rooted yet restless to conquer unknown territories, he would go on to mix constancy and certainty with revolutionary change, as he pursued mastery of the electronic frontier. Indeed, Gordon’s eventual life as the silicon revolution’s most important thinker and critical entrepreneur echoed the pioneer creed: “Do not follow where the paths may lead, but rather lead where there is no path, and leave a trail for others.”
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THE CHEMISTRY OF ROMANCE


OUT OF THE BACK WOODS


Worlds Aborning


When Eli Moore arrived in California in 1847, there were comfortably fewer than five hundred white settlers in the whole San Francisco Bay Area, including the Pacific coastal lands down to and through the Santa Cruz Mountains. Fifty years later, Santa Cruz alone had twenty thousand residents, and San Francisco—thanks to the Gold Rush—had surged to more than three hundred thousand. Remote Pescadero—at what would turn out to be its apogee—boasted around a thousand inhabitants, secure in their preindustrial world.


The twentieth century would see Pescadero dwindle, as improving roads, reliable automobiles, and fresh forms of communication such as the telephone and the radio put California itself ever more firmly on the map. The Southern Pacific, developed under the direction of Leland Stanford, now provided railroad links both to the east and along the Bay from San Francisco to San Jose.


Following the death of his son and heir, Leland Stanford gave a massive gift of land and money to found Stanford University “for the children of California.” Stanford opened its doors in 1891. Initially, it was seen as little more than a playground for the rich. Throop University in Pasadena, in Southern California—the forerunner to Caltech, where Gordon Moore would gain his PhD—was established the same year. By 1917, under the leadership of astronomer George Ellery Hale, Throop had a department of aeronautics and its own wind tunnel; four years later, with the arrival and help of chemist Arthur Noyes and physicist Robert Millikan, Hale renamed Throop the California Institute of Technology and launched it as a center of scientific excellence. Stanford University and the University of California at Berkeley were also changing, if more slowly, from local to national centers.


Pescadero was but a stone’s throw from leading examples of California’s changing realities. A score of miles east-northeast lay the newly launched Stanford University, in Palo Alto. A half-dozen miles to its north, along the rich soils of the Bayside flatlands, Redwood City had become a thriving manufacturing and shipping center. North again was San Francisco, where finance, communications, and military industries were developing. To the south of Palo Alto lay the Santa Clara Valley, stretching for some twenty miles to San Jose and beyond. Renamed “the Valley of Heart’s Delight” by hopeful boosters of its benign climate, bountiful orchards, and abundant blossoms, the area had become a major fruit production region. Growth was everywhere, except the far mountain valleys of the Pescadero coast, though populations were far less than they would later become. Palo Alto in 1920 had five thousand residents, and Redwood City’s population was somewhat smaller. Los Gatos, nestled in the Santa Clara Valley, reported fewer than five hundred people. But growth, development, and in-migration were very much in evidence.


By 1940 San Francisco’s population was more than six hundred thousand, and rural San Mateo County had grown to one hundred thousand. The automobile, or “horseless carriage,” surely helped this cascading growth, but in Pescadero’s particular case it served rather as a means of egress. At last there was an easy way to negotiate the daunting mountainous valleys to the metropolis of San Francisco or to the much more agreeable climate and more modern life that characterized the towns on the Bayside plain.


Electric Magic


Fateful in its implications for the nation and the world was the creation of electric power. Legendary inventor-entrepreneurs such as Thomas Edison, with his General Electric, and George Westinghouse, with his eponymous Westinghouse Electric, spurred system building in the production, distribution, and use of electricity. The earlier industrial age morphed into an electrically lit and driven era over the four decades to 1929. Soon long-distance electrical power was being transmitted to Bay Area towns from dams and hydroelectric plants on the edge of the Sierra Nevada. Stanford University, recognizing the potential of electricity, taught the subject of electrical engineering from its earliest days. The Bay Area’s power companies used the Stanford High Voltage Laboratory to study the challenges of long-distance transmission. That cooperation fostered a generation of engineers who could match the know-how of the East Coast.


Alongside electrical power, a novel technology that was reliant on it took hold in the Bay Area: “wireless” electronic communications. Using electric power, information could now be communicated through the air. Wireless telegraph messages could be sent from shore to ships and back, much to the delight of the US Navy fleet centered on the San Francisco Bay. Voice transmissions soon followed. Beyond two-way exchange of information came one-way mass communication by radio broadcasting. Voice and music pulsed across the region from some of the earliest radio stations. Key to both forms of wireless was a singular invention that defined the new world of “electronics”—the vacuum tube. Akin to complex lightbulbs, vacuum tubes could produce electrical signals by acting an on-off switches and could also amplify these signals. “Tubes” were the key to transmitting and receiving information in the radio world.


Tubes were power hungry. They worked by producing an electrical current from a heated delicate filament and controlling its flow. They were as troublesome as they proved indispensable. Reducing their thirst for electric power and mitigating their frailty became important as uses proliferated. With tubes and radio introduced in the Bay Area, fresh phenomena arose: a fledgling electronics industry and a community of radio amateurs. The Bay Counties Wireless Telegraph Association formed in 1907. As teenagers Charles Litton, a child prodigy, and Fred Terman, a precocious, brilliant “faculty brat” from Stanford, were key figures in setting the stage for what would ultimately become Silicon Valley, as they ran their own amateur radio sets, sending and receiving messages—Litton in Redwood City and Terman in Palo Alto.


At ten Litton had built a radio set, and he was soon blowing glass to make vacuum tubes. His home in Redwood City grew two one-hundred-foot antennae towers, with which he managed to establish communication with radio stations in Australia and New Zealand. Meanwhile, Terman would head to the Massachusetts Institute of Technology (MIT), where he saw the importance of building links from science and engineering to industry. On his return to Stanford in the mid-1920s, as a credentialed electrical engineer, he sought to sharpen the university’s focus by making the rich boys’ playground into a significant center for the field of radio and communications electronics.


The Bay Area made other early steps in the production and use of electronics. Stanford student Charles Herrold founded the West’s first, and the world’s second, radio station, in San Jose in 1909. Another alumnus, Cyril Elwell, started the Poulsen Wireless Telephone and Telegraph Company in Palo Alto, working from a cottage on the corner of Channing Avenue and Emerson Street. Renamed the Federal Telegraph Corporation, his company began to rival East Coast corporations. One of his employees, Lee de Forest, made the accidental discovery that if he fed the outgoing current from a vacuum tube back into the input—the “feedback principle”—the signal swelled to such an extent that “if one dropped a handkerchief a few inches from a telephone transmitter, there was a loud thud in the earphones.”


The impact of this finding was consequential and rapid. The vacuum tube’s newfound ability to amplify enabled the creation of devices that made long-distance telephone and “wireless” communications much more satisfactory. As a result, de Forest’s work helped usher in the age of electronics, the name increasingly given to vacuum tube–dependent technologies such as telephone transmission, telegraphy, and radio.


A couple of blocks away from de Forest, Gordon Moore’s father-to-be, Walter Harold, still in his teens, was working equally hard in Palo Alto’s Forest Avenue lumberyard. Arriving regularly with logs from over the hills, on three-day round-trips, he was part of an older world. Palo Alto also became home to three-year-old William Shockley, who in 1913 moved from England to 959 Waverley Street, as his parents sought the comfort of the area’s benign climate. A little more than forty years later, Shockley would return from the East Coast to Palo Alto and to his mother. By then he was the inventor of the junction transistor, a rival to the vacuum tube as the basic building block of electronics.


One example of the fresh possibilities flowing from vacuum tubes was how American Telephone and Telegraph (AT&T), in New York, used them to amplify the first coast-to-coast telephone signals in 1915. During World War I, the US military made prodigious use of tubes for electronic communications. Afterward, civilian uses of these developments came to the fore.


Firms on the far more populous East Coast came to predominate in most electronics technologies. RCA, the Radio Corporation of America, in New Jersey, became the dominant player in the as yet unnamed field of consumer electronics. On the West Coast, “Federal was doomed and other Bay Area–based radio companies survived only on military applications.” If Federal was doomed, it had been triumphant in making the vacuum tube the one essential ingredient in ever-multiplying telephone connections, in this new world of radio, and soon, in the novel technology of television.


US PRODUCTION OF VACUUM TUBES, 1921–1939


[image: The Journey West in...][image: The Journey West in...]


Source: Electronics Industries Association Electronic Yearbooks and Market Data Books.


Electronics Enters Ordinary Life


Vacuum tube production in the United States mushroomed from the 1920s to the 1940s—from 1 million to nearly 100 million per year. Telephones steadily spread throughout the nation, thanks to the vacuum tube’s improvement by the Bell Telephone Laboratories—inaugurated in 1925 as the R&D arm of mighty “Ma Bell” (AT&T). By 1940 nearly 40 percent of US homes had telephone service. Radio took the nation by storm. By that same year, almost three-quarters of US households had a radio, up from only five thousand homes in 1920. Radio provided a new layer of reality: the mass communication of information by electronics. Music, comedy, adventure series, and national news emerged miraculously from a box in one’s living room. The Radio Manufacturers’ Association was founded in 1926, becoming the Electronics Industry Association in 1957 (today’s Consumer Electronics Association, with an annual trade show attended by 150,000 purveyors of electronic reality).
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Year Number of Non-Native Residents
1845 17,900 (~ 150,000 Native Americans)
1848 26,000
1849 50,000
1850 93,000
1860 380,000 (~30,000 Native Americans)
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