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HELLO “README”

I am writing this book on a computer. As I look around my home office, there are two other computers within eyeshot. I can easily spot half a dozen or more, depending on how one defines “computer,” silently idling on kitchen counters, tables, and nightstands.

You might be reading this book on some kind of computer. If not, it’s quite likely you purchased it via a computer. Perhaps you learned that this book existed in the first place because of a computer’s algorithmic recommendation, an email from a colleague, or a post you saw on a social media platform.

Books and computers are inseparable from one another. This combination would have seemed improbable to most people in the late 1940s, when the general public first began learning about the existence of “electronic brains” via books, newspapers, and magazines. But what would have seemed much more farfetched to the average person seventy-five years ago is the sheer omnipresence of computers today. At the end of World War II, the number of electronic digital computers in existence could be easily counted on two hands, with some fingers left to spare. British technicians exploited the aptly named Colossus machines to break German codes while their wartime opponents used a digital computer called the Z3 for aeronautical calculations until it was destroyed in an Allied bombing raid. Across the Atlantic, the Electronic Numerical Integrator and Computer (ENIAC, for short) at the University of Pennsylvania performed war-related calculations. At that time, most Americans still understood “computer” to mean a person—most likely a woman—who used paper, pencils, and maybe some type of modest-sized mechanical machine to manually solve equations.1

Today, billions of computers are quietly humming away in stores, offices, laboratories, and homes and, with an ease that would have surprised all but the most devoted science fiction readers, found in countless pockets and purses around the planet. These numbers don’t even begin to account for the near-invisible devices that control and manage everything from appliances and automobiles to aircraft and assembly lines. Expanding our vision and sharpening our gaze reveals the even vaster digital infrastructure—the billions of routers and servers that make networking, wireless communication, streaming entertainment, and cloud computing possible. It is a constellation of technologies that, frankly, we tend to only notice when it doesn’t work.

To say that computers are everywhere is an observation so obvious that it verges on the obtuse. However, this indisputable assertion carries the burden of a significant historical question: How did this remarkable technological transformation happen?

There were many causal factors. A political scientist might credit the national security state, its needs for a technological edge honed by the Cold War’s urgency. An engineer could gesture to remarkable advances in hardware that enabled computers to become simultaneously smaller and cheaper yet far more powerful. Computer scientists, a professional community that emerged in tandem with the digital computer, might credit esoteric developments in logic and algorithms while programmers (another new, postwar profession) might point to accomplishments in coding and software. An urban planner could credit regional development that transformed places such as the San Francisco Bay Area, Boston, or Dallas, while a businessperson might give priority to pivotal corporate decisions made by such industry giants as IBM, Apple, or Google. Economists might champion the clout of consumers who brought personal computers into tens of millions of kitchens and living rooms.

However, even if we limit ourselves to developments in the United States, none of these explanations fully account for how and why people came to accept, adopt, and then surround themselves with computers and other information technologies. This question—how did computers become pervasive, popular, and personal?—can be addressed by considering another, less obvious factor. A powerful catalyst for this historical transformation was, ironically, one of the oldest information technologies we have: books.

This book argues that, in order for computers to become ubiquitous, people first had to learn about them, become interested in them, and take them seriously. Computers had to be both popularized and popular (the two are not the same) before they became omnipresent. Books, I contend, were an important yet overlooked part of a decades-long process that brought computing to the average person. What you have in front of you—whether you have summoned its words onto a screen or are turning crisp paper pages—is a book about books about computing. It offers a history of computing writ large as seen through the histories of a limited but well-chosen selection of books—some iconic, others obscure—and their authors, editors, publishers, and readers.

Looking at books about computing is an opportunity to recover lost or submerged visions, futures, hopes, and anxieties about this particular technology. Books provide us with a sound and steady instrument to assay past presentations of what was once a new technology. Whether they were bestselling works of nonfiction, quasi manifestos about the technological future, self-congratulatory primers by industry observers, or relatively obscure technical manuals, books afforded avenues for people to know and learn about computers. Books were essential instruments for presenting computers to the American public. Books, this book argues, helped make computers into the technology we know today.



The name of this book carries a double meaning. Obviously, I’d like people who encounter this book to respond to the title’s injunction by buying it and reading it. At the same time, computer programmers have, for decades, included “README” files that offered documentation about the larger software package they were writing code for. A README file might, for example, provide users with installation instructions, copyright information, and a list of known bugs. So, while this work you are gazing at uses a selection of books about computing to narrate a larger history of a particular technology, this opening chapter offers an explanation about the book you are holding.

In README, the books I have chosen to focus on are almost entirely nonfiction works. This was done partly out of necessity. As tempting as it was to bring classics such as Stanislaw Lem’s Cyberiad (1965) or William Gibson’s Neuromancer (1984) into the ensemble, doing so would have resulted in a sprawling and unwieldy project. For the same reasons, I’ve focused on books, authors, publishers, and the history of computing as it unfolded largely within the United States. No historical study can be unbounded; books must be finished in order to be published and read.

While it might appear as a constraint, nonfiction books offer a wide, diverse, and expansive aperture into specific historical moments as a new technology went from exotic and esoteric to essential. Each of the books examined here is situated in a particular historical moment, one which encompasses the history of computing, the history of books, and American culture. README offers a literary history of computers and computing between the end of World War II and the dot-com crash that marked and marred the first few years of the twenty-first century. In this period, computers transformed from mysterious “electronic brains” to the “everything machines” found in tens of millions of homes.

In this same period, the intended audiences for books about computing likewise transformed. In 1950, a typical reader would likely have been someone interested in so-called thinking machines or the new science of cybernetics. Perhaps they were an engineer or mathematician entranced by new technologies. Maybe they were a business executive anxious to remain competitive. This readership expanded throughout the 1960s and 1970s as the purview of computers expanded from number crunching to data processing and accounting. The number of books about what computers could, couldn’t, and shouldn’t do grew rapidly, reflecting the worries of a citizenry whose lives were increasingly influenced by the power of digital machines even if they rarely interacted with them personally.

In the 1980s, this audience grew to include technologically literate people, including teens and even children, who wanted to learn how to use computers at home or in the classroom. Likewise, many books about computing in this era reflected concerns with what the technological future might be like, especially as the United States faced competition from other advanced economies and industries. By the 1990s, computers qua computers had become so commonplace as to fade into the background of people’s lives. Now readers wanted to understand the new frontiers of digital machines linked and networked to one another and used for communication, commerce, and entertainment. At the time of this writing (mid-2025), the book and the computer, twin technologies inextricably intertwined, seem poised for a new transformation amid questions about new programs with abilities that threaten the creativity and autonomy of the human writer.2

Focusing on books might strike some readers as an odd place from which to approach the history of a technology. Indeed, much of computing’s history initially was limited to the development of iconic machines. These histories initially had an almost-Biblical cast via tales of how “ENIAC begat EDVAC begat UNIVAC.” Paralleling this were complementary histories of pioneering computer designers as well as prominent companies like IBM. Eventually, historians’ attention widened to include software and the people who created and used these artifacts. This scholarship expanded further to embrace the vast new worlds of networked computers, the internet, and the World Wide Web.3 And, most recently, scholarship about computing’s history, once an academic backwater, has engaged with several topics (race, gender, labor, politics, class, the environment, etc.), that are front and center in the minds of many historians.4

While undoubtedly tied to the activities and actions of engineers, machines, and lines of code, a surprisingly substantial part of computing’s history has unfolded on the printed page. This could assume forms as diverse as a slim technical manual full of arcane instructions, an article for specialists in a trade journal, or advertising copy written to extol the virtues of a new digital product. The history of computing is ineluctably tied to the printed word, and chief among these manifestations is the book.

Books offer us a stable indicator of knowledge, attitudes, and information about computing at a particular point in time. Their very nature makes them dateable, traceable, and comparable to one another, while relative ease of preservation and access places them in contrast to the challenges of examining hardware or software from decades past. Learning about computing from a book written in 1965 is a far simpler proposition than trying to boot up a mainframe machine from that era.

Books about computing are as diverse as their authors and readers. The spectrum includes beautifully crafted works of narrative nonfiction, trade books written for a large audience, textbooks pored over by students, and anodyne instruction manuals bought by exasperated home computer users. By offering readers a shared social experience, books took what was once a technical topic familiar only to experts and translated it into something a broader audience could appreciate. Seen this way, README connects to a prominent theme in the histories of science and technology: the circulation of knowledge. Books were a central component in a larger circuit through which knowledge about computers and computing was created, circulated, and consumed.

To be sure, as much as authors might have loved their own words, publishing is a business and its products exist in a marketplace. README offers perspectives into authors’ relationships with their editors, publicists, and the companies that put out their books. In this way, histories of books about computing can also tell us something about changes in the publishing business. The period this book addresses—roughly 1950 to 2000—represented a tumultuous time for publishers. One irony, of course, is that digital computers destabilized the industry many times over as typesetting was automated and books shifted from printed pages to words on electronic screens. The sprawling ecosystem of computer-focused magazines, in fact, was effectively destroyed by the very technologies they promoted and popularized. In 2023, Maximum PC and MacLife, the last “dead tree” (i.e., printed on paper) magazines devoted to computers, ceased publishing, closing out a part of the publishing business that had long been both culturally rich and exceptionally profitable.

By thinking about producing books as a business and not just a creative act, I am lightly engaging with an idea Robert Darnton first proposed in 1982, the same year that Time magazine named the personal computer “Machine of the Year.” Darnton, a historian whose work focuses on the culture of eighteenth-century France, suggested a general “life cycle” for how books were created and subsequently spread throughout society. His innovative model included not only authors but also publishers, printers, and booksellers. What Darnton called a “communications circuit”—a pleasing electronics metaphor for a book about books about computing—was closed and completed by the reader. In other words, with README, I consider not just books and their authors, but also, when sources permit, the larger ensemble of editors, publishers, reviewers, and readers. This broader cast of actors helps us see books as objects not just in terms of authorship but as physical objects enmeshed in “far-flung networks” of “bibliologistics” where activities such as design, production, distribution, and consumption are just as significant as authorship.5



People write and read books for various reasons. If we think of books as tools, albeit ones made of paper (or, more recently, electrons), we can ask what sort of work they did for their readers. Of course, what a book does need not be limited to a singular function. But, in answering this question, I can also offer a preview of the specific works on which I’ve chosen to focus.

First and foremost, books helped promote and popularize information technologies to a wider audience. This was often done by focusing on the people closely associated with making them, such as engineers and entrepreneurs. For example, Tracy Kidder’s The Soul of a New Machine (1981), and Michael Moritz’s The Little Kingdom (1984) gave readers a perspective into the activities of executives and engineers at two very different computer companies—Data General and Apple Computer respectively—as they worked furiously to bring a new product to the market. Michael S. Malone’s The Big Score (1985) revealed a larger cast of characters, from businesspeople to factory workers, who together had transformed a sleepy agricultural area into Silicon Valley. Taking a radically different approach in presentation and style, Theodor H. Nelson’s Computer Lib/Dream Machines (1974), a self-published cult classic, exhorted readers to seize control and spearhead a computing revolution that would be both personal and emancipatory.

Books certainly conveyed information but they also expressed authors’ personal opinions and anxieties. Starting in 1948, Norbert Wiener, a polymathic professor at MIT, published a trilogy of books that presented and popularized the then-new topic of cybernetics. Wiener was especially concerned with how humans and machines interacted with each other and he eventually became a vocal critic of industrial automation made possible by computers. In 1976, another MIT scientist, Joseph Weizenbaum, published Computer Power and Human Reason. Weizenbaum used his book to warn readers about the limits of computing, especially the newly emerging field of artificial intelligence, and the accompanying hubris of computer scientists.

Another central task that many books about computing performed was pedagogical. Classic works, such as Donald E. Knuth’s The Art of Programming (a series of books the computer scientist started writing in 1962) taught people how to write software for computers. In a similar vein, Carver Mead and Lynn Conway’s 1980 textbook Introduction to VLSI Design presented an innovative new methodology for creating computer chips to thousands of engineering and computer science students. Some enthusiasts seeking instruction, however, were complete beginners. These people wanted not just advice but also assurance. With their cheery yellow covers, books in the Dummies series, such as DOS for Dummies (1991) and Windows for Dummies (1992) were bought by millions of computer novices.

Books, of course, have often stimulated the formation of communities. In seventeenth-century Britain, for example, literate people would gather in coffeehouses to discuss and debate newly printed volumes on business, religion, philosophy, and the natural sciences.6 Two hundred years later, such innovations as the steam-powered printing press made books on all sorts of subjects more accessible to much wider audiences.7 In the United States, changing practices in advertising and marketing helped the Book-of-the-Month Club, which debuted in 1926, rapidly expand until more than half a million Americans were active members.8 More recently, talk show celebrity Oprah Winfrey gifted massive surges in sales for authors lucky enough to be featured via her book club. Winfrey’s recommendations fostered vibrant discussion and debate around certain books, a pattern continued in the inclusion of suggested questions for local book clubs which are sometimes appended to the end of certain works.

Likewise, books were central to the formation of technical communities around computing. For example, Donald Knuth’s The TeXbook (1984) helped mathematicians and computer scientists coalesce around a new digital typesetting system based on his TeX program. Today, TeX is a ubiquitous means for writing technical papers used all around the planet. Computer magazines, some long-lived and others fleeting, did something similar for non-experts. Besides entertaining and informing readers, they helped shift power away from what Ted Nelson called “the computer priesthood.” Printed materials in the form of newsletters, magazines, and books helped build a community of experienced hobbyists and neophyte computer users who sought an identity based around learning and displaying their computing skills.

Some of the works I’ve chosen to examine performed a predictive function. Edmund C. Berkeley’s 1949 book Giant Brains, or Machines That Think was as much about the future capabilities of electronic computers as it was a primer that explained how these devices worked. In books like these, authors described technological futures that made sense when first presented in print, but might seem somewhat strange or obvious to us today.

As computing technologies became more deeply woven into the fabric of modern society and consumers purchased tens of millions of them for home use, they still possessed an air of unfamiliarity. This strangeness became even more pronounced as personal computers were increasingly used as networked tools communicating with other machines. The Whole Internet User’s Guide and Catalog (1992), published by O’Reilly & Associates, a company that previously put out esoteric technical manuals, became a surprise bestseller that helped newcomers navigate the exponentially growing territory of cyberspace.

Finally, books about computing also offered insights into larger economic, cultural, and political issues. George Gilder’s Microcosm (1989) did more than explore the technological workings of computer chips. It also represented a distillation of conservative political viewpoints the author honed during the Reagan administration. Meanwhile, Gilder’s musings about the intricacies of quantum physics reflected his own Christian beliefs. If we jump ahead a half decade, a political philosophy that extolled the virtues of high technology combined with an entrepreneurial zeal, free markets, and government deregulation emerged alongside the internet’s commercialization. Esther Dyson, celebrated as one of the most powerful pundits in computing, wrote her book Release 2.0 in 1997. Published as the dot-com bubble was inflating, Dyson used the most traditional of media forms to explain the legal, economic, and social implications of cyberspace to the general public.

Beyond the books themselves, there is the business of selling books. Like computing itself, the technologies and practices associated with the booksellers’ business transformed markedly after 1950. The scale and scope of bookstores changed, resulting, in some cases, with a greater focus on product specialization. One sign of this was the opening of the Computer Literacy Bookshops in the 1980s. For more than a decade, computer enthusiasts, engineers, and programmers came to this small collective of stores to check out the latest books and to connect with one another. In the end, of course, brick-and-mortar bookstores faced withering, sometimes fatal, competition from online retailers, something that speaks to another powerful confluence of books and computers.

While README offers a bookish history of computing, it is not the bookish history of computing. The shelves of libraries and bookstores creak under the collective weight of thousands of books written about the subject and one could easily select a different collection of books. That said, an alternative assortment would still have addressed many of the same technological and social issues. From concerns about automation and computer-induced unemployment in the 1950s to anxieties about data privacy or software glitches that could literally cause modern civilization to crash, books about computing offer frames through which we see some of the larger concerns their authors and readers held. And, like all good histories, README helps reveal the hopes, desires, and anxieties people held at a particular moment in time. Such beliefs, at times, may be quite different from today’s concerns and, in other cases, remained remarkably consistent.



This book’s narrative unfolds over roughly the half-century following the end of World War II. In this short period of time, computers morphed from mysterious machines to ubiquitous objects that were simultaneously data processing devices, interactive tools, and networked platforms for communications and entertainment. Of course, the computerization of practically everything profoundly affected both the nature of the book and the publishing industry itself.

That said, it is important not to dismiss this fifty-odd year span of time as merely a prelude to contemporary “crises of the book” marked by the emergence of phenomena such as Amazon.com, electronic books, online publishing, and, most recently, chatbot authors made possible via advances in artificial intelligence. Indeed, throughout much of the time period that README explores, authors, publishers, and critics alike fretted about various calamities, real or imagined. Despite recurring moments of concern, and the fact that the technologies and practices associated with book making and book selling changed significantly, the physical nature of the traditional book—paper pages bound between two covers—has remained a remarkably constant form of material culture.9

Engaging with this history means discounting folk fictions surrounding both books and readers. One of these myths is that the rise of television and then the internet resulted in decreased readership. But data suggests otherwise. For instance, in 2005, the average American bought ten books annually, more than double the number fifty years prior. Purchasing patterns changed also. There was a notable swing among consumers in the 1960s away from works of fiction toward nonfiction books. Part of this shift was a growing demand for books about science and technology, a change that certainly benefitted the authors and publishers of books about computing. Between 1950 and 1980, for example, the number of new titles categorized as science or technology increased by about a factor of five. If one expands this time period from 1950 to 2000, the change is an even more extraordinary factor of twenty.10

Several factors fueled this explosive growth. During World War II, the US government partnered with publishers, booksellers, and librarians to provide tens of millions of inexpensive, paperback Armed Services Editions to military personnel, creating a vast cohort of young adults who routinely read. When the war ended, some two million veterans entered college via the Servicemen’s Readjustment Act of 1944 (i.e., the GI Bill). Many of these young people chose to pursue degrees in science and engineering, which prompted the publishing of dozens of new textbooks for growing fields such as physics, molecular biology, and electrical engineering. The upswell of new titles only increased after the Soviet Union launched its first Sputnik satellites in 1957. The Space Race generated yet more public interest in science and technology as well as the need for more textbooks, something the US government fueled by pumping millions of dollars into engineering and science education.11

The data on publishers is equally impressive. When World War II ended, there were about 650 publishing houses in the United States. Together, they produced some 487 million books, an output worth around $484 million. In 1947, about 9,100 new titles appeared in bookstores and catalogs. Six decades later, there were 81,000 publishing companies that issued a staggering 282,500 new titles. The three billion books that consumers purchased was worth almost $35 billion in sales. Throughout the Cold War, the book publishing business performed exceptionally well and this pattern continued into the twenty-first century.12

In many ways, book publishing reflected larger trends in American business. The industry grew during the boom years of the 1960s and then stalled a decade later, as did many other business sectors, due to inflation and rising costs. As was the case for other areas of corporate activity, publishing experienced waves of conglomeration spurred by Reagan-era encouragement for consolidation coupled with government indifference for antitrust cases. In the 1980s, for example, medium-size firms were gobbled up by larger publishing houses that, in turn were later consumed by new behemoths in the book business.13 By the 1990s, books had become simply a form of content as publishers recast themselves as the “creator of copyrights for their exploitation in any medium or distribution system.”14

All these books that publishers, large or small, produced still had to reach the hands and eyes of readers. In 1945, stores devoted specifically to selling books were relatively rare in the United States, especially outside of major urban centers. People turned to supermarkets, drug stores, department stores, and other similar venues to find their books. In some cases, they rented books from businesses, such as the Walden Book Company. After World War II, these for-profit rental libraries began to disappear as Waldenbooks and B. Dalton opened stores in new suburban malls, the number of which also expanded dramatically in the 1950s and 1960s. By the early 1980s, Waldenbooks was opening more than eighty new stores annually.15

Nonetheless, some small independent booksellers unexpectedly thrived as their owners highlighted the personal service and expert advice they could offer customers. One especially successful business opportunity was found in specialized bookstores that focused on particular clients by offering children’s books, books for women, or religious books. The aforementioned Computer Literacy Bookshops were part of this larger pattern. In the 1990s, even the mall-based stores were eventually overshadowed by book superstores, a new phenomenon that brought such companies as Barnes & Noble and Borders into the picture. Customers flocked to these spaces where they could sip a cup of coffee, find a comfortable chair, and browse books and magazines (some of which they might actually buy). The sheer size and stock of book superstores started eroding the market share of independent booksellers while the appearance of online retailers—most notably Amazon—posed an existential threat to all brick-and-mortar bookstores. It’s appropriate, given how computing technologies made Amazon and similar ventures possible, that the very first book Jeffrey Bezos’s fledgling company sold was about computing: Fluid Concepts and Creative Analogies: Computer Models of the Fundamental Mechanisms of Thought by Douglas Hofstadter.16

Despite changes in infrastructure, business, and technology, some things in the publishing world remained relatively steady. For instance, the industry remained largely centered in and around New York City. This was, at least, the case for the publication of trade books, those works written for a broad and general readership. In terms of their provenance, however, books about computing displayed a little more geographic variability. To be sure, hundreds of books about computing were published by companies based in Manhattan. But presses in other cities were also prominent players. W. H. Freeman and Company, for example, was founded in San Francisco soon after World War II ended, while Addison-Wesley operated out of offices in a Boston suburb. O’Reilly & Associates, which published hundreds of sought-after technical manuals, was headquartered in a small town north of San Francisco. In terms of volume, few presses could match International Data Group (IDG) Books, based in San Mateo, California, which sold tens of millions of its friendly looking Dummies books to novice computer users in the 1990s.

While reflecting some of the changes seen in the wider publishing industry, the business of computing books had its own idiosyncrasies. These patterns were in part driven by the fact that the computing industry itself was not based in New York but rather flourished in places such as Dallas, Minneapolis, and the Bay Area. To be sure, putting out books and other printed materials about computing proved to be a profitable niche of the larger publishing industry.17 Just as Silicon Valley capitalists sought their fortunes in the computing and software sectors, authors and publishers likewise recognized an entrepreneurial opportunity.



The same period of time that witnessed this massive explosion in both computing and books about computing also saw growing enthusiasm among academics in the history of the book. In France, this scholarship had roots in the Annales school with its focus on socioeconomic history seen in works by Henri-Jean Martin and Lucien Febvre. In the United States, studies about book history were catalyzed by Elizabeth Eisenstein’s The Printing Press as an Agent of Change and Robert Darnton’s The Business of Enlightenment: A Publishing History of the Encyclopédie 1775–1800, both from 1979 and focusing on developments in early modern Europe.

Besides a growing roster of canonical books about books, this new academic discipline was marked by features that characterize any field of study coming into its own, such as specialized journals and a professional society (in this case, the Society for the History of Authorship, Reading, and Publishing). In 1998, the journal Book History appeared under the imprint of Johns Hopkins University Press. “Our field of play,” its editors explained, “is the entire history of written communication,” an expansive arena that included, “the social, cultural, and economic history of authorship, publishing, [and] printing” along with reading habits and readers’ responses.18 Book history, they predicted, would energize other academic disciplines (including computer science), as books were an essential part of the larger “history of information.” In the years that followed, historians of the book were joined by specialists from other subfields who focused on, among other things, the histories of printing, reading, word processors, and even the anatomy of books themselves.19

However, compared to scholarly studies about Herman Melville’s Moby-Dick (1851) or Jane Austen’s oeuvre, prominent books in the histories of science and technology have been relatively underexamined. Much of what has been written about scientific literature has focused on early modern and Victorian-era England.20 A good deal of this work, not surprisingly, has centered around famous books by equally famous scientists, such as Charles Darwin or Albert Einstein.21 Other scholars have examined the history of publishing via scientific journals, both as a genre and in terms of top-shelf publications, such as Nature.22

In a sense, the history of science and the history of the book share similar concerns. Both address questions of infrastructure, power, institutions, instruments (be it a printing press or a microscope), and the reception of ideas. It would seem to be a mutually complementary pairing. However, as one moves into the second half of the twentieth century, the attention historians have given to books about science, in terms of writing, publishing, and reception, starts to dwindle. There are notable exceptions of course as influential and popular books such as Rachel Carson’s Silent Spring (1962), James Watson’s The Double Helix (1968) and Stephen Hawking’s A Brief History of Time (1988) have all received consideration.23

While relatively understudied, books about scientific topics have received far more attention from historians when compared to works about technology. One explanation might be that, when compared to their scientist colleagues, engineers are papyrophobic.24 That is to say, as members of a professional community, they are less inclined to record their recollections on paper. Many scientists have published their memoirs but few engineers have followed suit. Engineers also tend to spend their professional lives in relative anonymity by working in teams. Ask a person the name of a famous scientist and you’ll get an answer. But ask them to name a famous engineer and you’ll likely get a blank stare. The combined effect is that histories of books about modern engineering and technology remain scarce.25

It is a puzzling paucity. Engineers read and write all sorts of things every day. If one goes into an engineer’s office, there are equipment catalogs, handbooks for operating various apparatuses, and weighty guides for carrying out complex technical procedures. Written materials have long been essential to how engineers learn technical skills and transmit this knowledge to others.26 Computer programmers routinely relied on a host of handbooks when writing software. And, of course, there is the genre of software code itself, something that some scholars have recently turned a critical eye toward.27 Technical writing is a central skill for engineers and programmers, yet one that few historians have explored.28 By focusing on a carefully selected ensemble of books, README addresses this lacuna.



All books have a history. They begin with an author’s idea, perhaps combined with a wish to say something to one’s colleagues and a broader community and maybe make some money. This particular book has its own history, one shaped by both historical context and constraints its author faced. In the summer of 2020, I had just finished another book project and was, like millions of other people, experiencing the constrictions imposed by the COVID-19 pandemic. Although I wanted something to distract me from world events and domestic politics, libraries were shut down and finding refuge among stacks of archival boxes simply wasn’t possible.

My initial idea was that writing a book about books would be straightforward as I could easily access the main texts I was interested in. Computing seemed an especially felicitous subject because enthusiasts, archivists, and collectors have generously converted massive amounts of printed material into easily accessed online resources. Entire runs of magazines and newsletters as well as whole books and even personal correspondence about computing and writing about computing could be downloaded and read on a computer. My hard drive quickly filled up with gigabytes of publications and documents.

But I quickly realized that my original assumption was wrong. I would absolutely need to examine materials held in universities’ special collections and other archives. Fortunately, I was able to work with several librarians, archivists, and graduate students who, despite pandemic restrictions, could access materials in their own institutions’ collections. Their labors amidst library stacks and archival boxes helped make this book possible.

Even as my opportunity to visit archives in person was temporarily curtailed, the pandemic normalized the use of online tools such as Zoom. This proved invaluable for conducting oral history interviews. These interviews also helped me discover and dislodge new historical materials—a form of salvage history—that could not be found in official repositories. This is especially important for topics that approach the present day. It is a lamentable fact that fewer and fewer paper documents are preserved as one moves from the 1990s into the twenty-first century. Documents are born digital, people communicate via email and text message instead of paper correspondence, and digital resources (e.g., web pages and message boards) are often ephemeral. Online tools such as the Internet Archive and the Wayback Machine were absolutely essential to write this book about books about computing.

This book started as a pandemic project when the most vital scientific and technological topics were how to protect people from illness, how to test and distribute a vaccine, and how to help societies, economies, and psyches recover. It ended in a very different era. In early 2025, when I was finishing the final draft of this book, debates about artificial intelligence dominated news headlines and quarterly reports. The rapid spread of computer-based chatbot software based on large language models have raised a host of as yet unanswered questions about the very nature of creativity and authorship. It is a strange time indeed when one feels compelled to note that a book about books about computing was created by an all too human author.
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1    THINKING MACHINES

The strange new brains were already among us. In fact, if the growing mound of books, magazine articles, and newspaper print, was any sign, they soon would be everywhere. For now, the brains could be found in shabby basements on the campuses of elite universities. Some of the brains sat in specially designed rooms, kept at frigid temperatures, behind the barbed wire fences of military installations. A “new giant brain” at a government laboratory performed, one headline blared, “wizard work.”1 An exceptionally large brain was displayed in New York at 57th and Madison Avenue in what had once been a women’s shoe store. Downtown office workers on their way to lunch often stopped to gawk at the contraption and the mathematicians who tended to its needs.

The brains in question, of course, were not made of axons, synapses, or blood vessels. Rather, they were inorganic assemblages of mechanical relays, diodes, and vacuum tubes, all connected by miles of wire. As inventions of the mid-twentieth century, these brains received information from paper tapes, teletypewriters, and punch cards, not biological eyes and ears. Flashing lights and more punch cards, not words or gestures, displayed the results of whatever thinking these machines performed.

In 1950, electronic brains were still quite rare. This meant that non-experts—which, at that time, meant almost everyone—learned about them not through everyday encounters but through the printed word. What started during World War II as a trickle of written descriptions, often hyperbolic in tone and sometimes technically inaccurate, had swollen into a torrent of explanatory prose by the early 1950s.2 Newspaper features and magazines stories featuring “giant brains” appeared with a mounting frequency and books about them quickly followed. Nonetheless, these new electronic brains remained objects of puzzlement, speculation, and some trepidation. Clearly, more computers would be coming soon from a rapidly coalescing constellation of companies. But few people had any idea how they worked, what they could do, or even what they were.

Edmund C. Berkeley, an insurance actuary turned entrepreneur, was determined to change all that. As the postwar period’s first prominent public evangelist for computers, Berkeley’s tool of choice would be a book. Clearly composed and carefully promoted, Berkeley believed his book could inform non-expert readers about the present and future state of computing.

I have emphasized the word “brain” here quite deliberately. Throughout the 1940s and early 1950s, journalists, science writers, and editors often compared the first generation of electronic computing machines to living brains. While experts challenged such comparisons, the trope of “electronic brains” was nonetheless how the average reader was pressed to visualize computers in the years immediately following World War II. This same imagery prompted Berkeley to title his 1949 book Giant Brains, or Machines That Think.3

Today, after decades of relentless miniaturization of electronics—from the minicomputers of the 1960s to today’s laptops and smart phones—the word “giant” in Berkeley’s title certainly appears incongruous. Who would want a computer given to giantism? But most of the machines that Berkeley’s book described were enormous, their size given in terms of tons and cubic feet. Despite its seemingly straightforward title, Giant Brains suggested a wealth of implications, many of which would figure prominently in future debates about what computers could and should do (and couldn’t do). Berkeley did not choose his title hastily. In fact, Berkeley’s personal papers indicate that he rarely did anything impulsively. Nestled among those tens of thousands of pages, for example, is a lengthy handwritten note meticulously laying out the pros and cons of firing an underperforming business associate.

Thinking about how people thought was something Berkeley had been doing since his undergraduate days at Harvard. As a mathematics student in the 1920s, Berkeley was drawn to the study of logic. He remained curious throughout his life about how people’s reasoning processes could be understood and even optimized. Berkeley drew on this expertise when he presented readers with comparisons between human thought and the new and rapidly expanding world of electronic computers.4 Giant Brains reinforced the public’s image of the computer as an “awesome thinking machine” that could be analogized and anthropomorphized to the human brain.5 This comparison was both protean and problematic.

When Berkeley wrote Giant Brains, computer technology was changing rapidly. In 1946, when Berkeley started outlining his book, computers were still esoteric scientific machines, akin to a giant telescope or particle accelerator. Just three years later, when his book appeared in stores, a veritable zoo of computers existed—some mechanical, some electronic, others technological hybrids—even as the machines’ fundamental design principles remained unresolved. By 1952, when John Wiley & Sons was readying another print run for Giant Brains, the computer was already transforming from a specialized machine into widely available commercial products. Giant Brains offers a window both into a period of remarkable technological diversity as well as a moment when people’s awareness and attitudes about computers were still developing.

Like those who wrote about nuclear weapons in the late 1940s or space travel a decade later, Berkeley wanted to explain computing technology using the most straightforward language. But he was also driven to ask what increasingly ubiquitous and capable “thinking machines” might mean for society in the decades to come. Besides featuring clear technical descriptions, Giant Brains gave readers some gentle warnings. But, in all cases, Berkeley believed clarity of writing translated into clear thinking. This was an ideal, in fact, Berkeley had embraced decades before he first saw a “giant brain.”

ASSEMBLING THE ATOMS OF REASONING

In June 1930, Edmund Berkeley addressed his classmates at Harvard’s commencement ceremony. Graduating summa cum laude with a degree in mathematics, Berkeley called his address “Modern Methods of Thinking.”6 After progressing briskly from the logical thinking of the ancient Greeks to the “orderly set of ideas” in Einstein’s theories of relativity, Berkeley lingered on the work of George Boole. He had encountered the nineteenth-century British mathematician via Boole’s 1854 book, The Laws of Thought, and found Boole’s symbolic logic, where variables can be expressed as truth values, such as true and false, tremendously appealing. Mathematicians and philosophers had extended Boole’s approach to logic, which dealt with statements oriented around such operations as AND, NOT, and OR, into an “amazing method of reasoning” that suggested a more objective approach to thinking. In fact, Boole’s logic would later be rendered as ones and zeros, the approach adopted by computer engineers using relays and vacuum tubes (and, later, with transistors) set in on and off states. Society, Berkeley told his classmates, was on the “threshold of even greater discoveries” as logicians continued to take the very “atoms of reasoning” and fashion them into “brilliant, sparkling crystals” that formed “orderly systems of truths.”7

While such methods were largely concerned with how people would think in the future, Berkeley also noted that it mattered what people thought about. When he graduated from university, the Great Depression had begun and countries across the planet were already lurching toward more tragic economic and political crises. Berkeley believed the solution was “precision reasoning” applied to pressing issues of business, sociology, international relations, and even ethics. Berkeley trusted that complex social problems could be examined as a series of propositions and questions and then reduced to truths and falsehoods.

Berkeley’s path from up-and-coming mathematician to the first popularizer of computers was anything but straightforward, however. Born in 1909 and educated at prestigious preparatory schools—he was the youngest student at Phillips Exeter Academy but finished first in his class—he started at Harvard intending to study rare minerals.8 But the clarity of logic proved more appealing and Berkeley decided to pursue a career as a “creative mathematician” instead. In time, what he called the “Circe of being practical” interfered and his parents pushed him to apply his math skills to the business world. A position with a life insurance company followed but Berkeley found the tasks unchallenging and the workplace dismal.

His romantic flair remained undimmed, however. In 1934, Berkeley, after receiving a small inheritance, decided to pursue his idealistic ambitions. With his partner Ruth Pirkle—they married later that year—he embarked on a long tour of Europe.9 Part of their time was spent in Moscow where they took classes in economics and sociology. In the 1930s, with the Depression underway, Berkeley’s interests in socialism and the Soviet Union were not that uncommon as many American citizens questioned capitalism. Two decades later, however, McCarthy-era investigators cast Berkeley’s travels in a more ominous light and he was called on to defend his prewar political interests and pacificist leanings.10

Coming back to the United States also meant a return to the life insurance industry, this time in a position at Prudential Insurance in Newark, New Jersey. Berkeley found this new post more interesting and he eventually passed examinations to become a professional actuary. It also set him up for a new phase in his career as a computer advocate and popularizer.

Today, it is hard to imagine insurance companies at the cutting edge of information technology. The invention of modern computers is instead usually linked to machines at military laboratories performing scientific calculations or breaking codes. But, despite stereotypes of monotony and rote work, the insurance industry had long been an early adopter of information processing tools, from nineteenth-century punch card tabulators to some of the first electronic digital computers.11 Prudential, Berkeley’s new employer, in fact, had used punch card machines to handle data since 1895. By the mid-1940s, its business stirred by new federal legislation, Prudential and other insurance companies needed to process tens of millions of payments and policy changes each month, making life insurance one of the most computationally demanding business sectors.

Berkeley, always keen to apply his expertise in math and logic to practical problems, saw this as an opportunity for the insurance industry to benefit from techniques such as Boolean algebra.12 By 1941, Berkeley had transferred from Prudential’s actuarial office to the company’s Methods Department where he worked as an applied mathematician. From this position, even before the debut of such machines as the iconic Electronic Numerical Integrator and Computer (more commonly known as the ENIAC), Berkeley advocated for the adoption of computing machines via memos and lengthy reports for Prudential executives.

Berkeley was also starting to meet people in the community of engineers and academics thinking about and building thinking machines. Contacts at IBM and visits to corporate labs run by General Electric and Bell Telephone allowed him to assess the state of technology and to nudge colleagues at these corporations to be mindful of the insurance industry’s computing needs.13 Later, when he sat down to write Giant Brains, this knowledge gave Berkeley a solid evidentiary base.

War often forces people to take stock of their lives and Berkeley was no exception. In 1942, the thirty-two-year-old went on active duty in the Naval Reserve. His personal notes suggest that he remained curious about socialism and was disenchanted with pursuing a middle-class life. He envisioned writing articles or even a book on “aspects of mathematics, science, language, economics” for a popular audience.14 Then, in 1944, he received an exciting new assignment “on the frontiers of mathematics, symbolic logic, and calculating machines.”15 He was tasked as the liaison between a military proving ground in Virginia and a new laboratory devoted to new calculating technologies back at Harvard.

The Harvard Computation Laboratory was formally established in 1944 around an IBM-built machine called the Automatic Sequence Controlled Calculator (otherwise known as the Harvard Mark I). The project was driven forward by Howard H. Aiken, a tall and intimidating man who ran the operation like a military unit. The Mark I was equally imposing. Its five tons of gear took up some 500 cubic feet, inside of which was several hundred miles of wiring, thousands of mechanical relay switches, and three million electrical connections. The military was keen to see it enter service so it could produce mathematical tables automatically (what the Hoboken-born Aiken called “makin’ numbers”).16

Like all electronic computing machines of the era, the Mark I was custom-made and prohibitively expensive, costing IBM well over $250,000 (or roughly $5 million in today’s money). It worked via a combination of electrical components and mechanical parts, such as cams and switches, making it quite different from the transistorized machines we are familiar with today. As its formal name suggested, the Mark I was sequence controlled, meaning it read instructions from paper tape, one line at a time, and executed them. Output came as punch cards or in readable numbers printed by typewriters. With so many moving parts, the Mark I was slow and noisy compared to all-electronic machines such as the ENIAC, which was being developed at the same time.17 For example, the ENIAC could perform about 5,000 calculations a second whereas the pokey MARK I could do only about three. Nonetheless, when the Mark I was dedicated, reporters quickly made the “machine-as-brain” comparison. One weekly magazine called it “Harvard’s Robot Super-Brain”—a drawing of a bespectacled sage with a machine inside their head accompanied the article—saying it could solve “centuries-old enigmas of mathematics—problems that would fatigue 20 Einsteins.”18

Unfortunately, Berkeley’s tenue at the Harvard Computation Lab was full of the personal conflicts he imagined that logic and rational thought might help avoid. He chafed at Aiken’s overbearing personality—at one point, Berkeley suggested his boss read Dale Carnegie’s How to Win Friends and Influence People—while the lab’s leader ridiculed Berkeley’s preoccupation with reports and documentation.19 Despite these clashes, Berkeley got a firsthand view of how a computer was designed as well as a picture of technical developments underway in the United States.

Berkeley returned to civilian life and a desk at Prudential’s newly formed Methods Research Section in the summer of 1946. His assignment was studying whether Prudential should adopt one of the new electronic computers. Within six months, he visited sixty different companies and labs, attended a series of now-famous conferences on the state of computing technology, and wrote several reports on future applications of electronic digital computers in the insurance business. Berkeley also successfully pushed Prudential to establish a modest-size electronics research laboratory with him overseeing it as Chief Research Consultant.20 Over the next several months, Berkeley championed the general-purpose Universal Automatic Computer (UNIVAC), pointing out its advantages over rival machines from established firms (i.e., IBM, Bell Labs, and Radio Corporation of America [RCA]). Guided by Berkeley, Prudential’s management agreed to buy a UNIVAC machine once one was available.

Berkeley’s extensive networking brought him into contact with most of the people in the small but rapidly growing computing community. (It also added stress to his first marriage, which ended in 1948.) However, much of the activity in the “computing machine” field was being done either by private firms, which had patent concerns, or military organizations, where security and secrecy prevailed. The result was duplicated efforts and a general lack of efficient communication. At this time, unlike other engineering communities or mathematicians, the people involved in the then-esoteric craft of designing and building computers lacked a professional organization. (The first academic computer science departments wouldn’t appear for several more years.) In response, Berkeley proposed an “Eastern Association for Computing Machinery.”21 The qualifier “Eastern” was soon dropped and the Association of Computing Machinery (ACM)—its stated purpose was to “advance the science, development, construction, and application of the new machinery for computing, reasoning, and other handling of information”—formed in September 1947.22 A year later, the ACM claimed over 400 members and Berkeley was the group’s first secretary.

Berkeley’s lobbying for the ACM represented an idealism that valued the free circulation of ideas and information. Like many Americans, Berkeley worried about nuclear weapons. He also recognized that any future conflict where Soviet aircraft dropped atomic bombs on American cities would financially disrupt the insurance industry. This is not as callous as it might sound. In 1948, the Soviets had yet to test their first nuclear device, the size of the American atomic stockpile was relatively small, and the advent of much more devastating hydrogen bombs was still years away. Put simply, it was still possible to imagine a “small” nuclear conflict that left hundreds of thousands of people dead and several major cities wrecked but the planet largely intact.

To make the case that a future atomic war would be not only immoral but also financially ill-advised, Berkeley organized the Group on Future Catastrophe Hazards at Prudential in late 1947. He began assembling a massive archive of news clippings about nuclear weapons, international relations, and domestic politics while recruiting a group of like-minded professionals to examine what insurance companies—“the greatest losers from war”—might do to reduce the hazards posed by weapons of mass destruction.23 In taking up this cause, Berkeley aligned himself politically with left-wing progressives such as Henry A. Wallace, who ran for president in 1948, and the short-lived One World movement started by American scientists after Hiroshima.

As might be expected, Prudential executives grew increasingly anxious as memos from Berkeley promoted a “World Federation” and cooperation between the United States and the Soviet Union. Their concern reached a tipping point when Berkeley shared an article he was writing titled “The Future Mortality Rate and Catastrophe Hazards.” A Prudential vice president told Berkeley not to publish the controversial manuscript as it might be “construed as interfering with the country’s preparedness efforts.” Berkeley had been considering a new career path for some time and this corporate censorship convinced him he no longer wanted to be a “Prudential man.” In July 1948 he submitted his resignation. “For the first time,” he later wrote, “I was able to call my soul my own.”24 His first task as a free man would be to write a book that would make him nationally known as one of the foremost authorities and popularizers of modern computers.

THINKING BRAINS

“I am,” Edmund Berkeley told the New York Times in 1950, “descended from a long line of Frankensteins.” It was an odd confession given that the forty-one-year-old entrepreneur had not produced a monster, but a book. However, for the thousands of people who purchased Giant Brains after its release in late 1949, the Frankenstein comparison was apt. The devices Berkeley’s book described were mysterious and menacing. Like Frankenstein’s monster, the machines were not alive in any biological sense but, as Berkeley wrote in his preface, they had “individuality, responsiveness, and other traits of living beings.” Because computers were “closer to being a brain that thinks” than other human-made devices, Berkeley was determined to demystify them by explaining how they worked and what they did. But, as countless other writers before him had learned, producing something that was “understandable yet accurate” was “the hardest task of an author.”25

Berkeley’s original idea was to write a book called Punch Cards and Symbolic Logic. But even the math-minded Berkeley understood this was unlikely to appeal to a wide audience. His next iteration—Words, Symbols, and Machines for Computing—wasn’t much more compelling but he managed to draft about four chapters by May 1946.26 While still working full-time at Prudential, he submitted a proposal for a book, now with the more reader-friendly title of Machines to Help Us Think to John Wiley & Sons a few months later.27

In courting Wiley as a potential publisher, Berkeley was aiming high. The venerable company started in the book business in 1807 when Charles Wiley opened a printing shop in what today is lower Manhattan. The shop eventually shifted to publishing and, when Charles Wiley died in 1826, the business passed to his teenage son, John. By the mid-nineteenth century, the company’s list of writers included Charles Dickens, Herman Melville, Elizabeth Barrett Browning, and Edgar Allan Poe, among others.28 After the Civil War ended, John’s son, William Wiley, decided to focus more on books about science and technology. For example, in 1880 John and William published the highly successful book Field Engineering. Written by William Henry Searles, it was aimed at engineers working in railroad construction—one of that era’s high-tech industries—and sold tens of thousands of copies. Technical books for engineers and company managers proved very profitable. John Wiley & Sons—the company incorporated in 1904—saw sales pass the $2 million mark by 1941. Profits swelled again after the war as millions of veterans attending college on the G.I. Bill sought textbooks that John Wiley & Sons and other firms published.

J. Kenneth Maddock, an editor at Wiley, hoped Berkeley’s book would ride this trend. He quickly secured an anonymous outside reader to evaluate Berkeley’s proposal.29 The response said less about the merits of the proposed book—in 1949, the community of experts able to evaluate a book proposal about computers was not large—and more about Wiley’s intent to quickly get a book about the new technology on the market. “You and many other publishers can look forward to a number of manuscripts in this field,” the reviewer wrote. “There undoubtedly will be prestige attached to early publication.” But there was especial merit in Berkeley’s book where the “principal concern is not the machines per se but what they can be made to do.” This satisfied Maddock, and Berkeley soon told colleagues that he was writing a book about “new large-scale machinery for handling information.” Moreover, he hoped to sell “at least 50,000 copies” of what was now called Giant Brains, or Machines That Think.30

Berkeley signed with Wiley in the midst of some notable changes in both publishing and writing. Books that explored and explained scientific and technical topics were especially sought after by readers, forming the publishing industry’s fastest growing sector.31 Tied to this upward trend in Americans’ consumption of books was the emergence of the science writer. Formed in 1934 with just a dozen members, the National Association of Science Writers grew to over sixty by 1945, an increase fostered by public interest in all things nuclear. Five years later and the group’s membership had doubled, a pattern that repeated once again by 1955.32

Although not a professional science writer, Edmund Berkeley displayed values common to that vocation, especially his commitment to providing accurate technical facts and helping readers make informed choices about new technologies. The latter aspect was especially important for Berkeley as the tragedy of Hiroshima and Nagasaki cast a shadow over his thinking. Berkeley expressed apprehension about the social implications of computing technologies in the pages of Giant Brains and it concerned him throughout the rest of his career.

But why brains? Whereas his earlier iteration had been about machines that helped people think better, his new working title now had the machines doing the thinking. Perhaps following a suggestion from Wiley staff as to what would be marketable, Berkeley ultimately decided that his book would engage with the popular idea that these new machines should, in some sense, be thought of as “thinking machines.”

The detailed research notes Berkeley assembled while writing Giant Brains have not been preserved. Fortunately, Berkeley included a list of over 250 references at his book’s end, broken down by topic, which suggest what he was reading while writing his own book. Berkeley was particularly intrigued with the question of “how does a brain think?” Chief among the articles he cited were a dozen works drawn from the relatively new field of mathematical biophysics. Established at the University of Chicago in the 1930s, it combined mathematics with physics and physiology for the systematic studying of biological phenomena. Just as physicists study the natural world by reducing its complexity to fundamental units, such as atoms and electrons, mathematical biophysicists aimed to understand basic biological units such as neurons and their behavior in larger networks.33

In 1943, a paper in the Bulletin of Mathematical Biophysics became one of the most influential works in the new field. Written by Walter Pitts, a twenty-year-old autodidact, and Warren S. McCulloch, a prominent neuropsychiatrist some two decades older, their article “A Logical Calculus of Ideas Immanent in Nervous Activity” proved enormously influential (it has since been cited over 29,000 times). Pitts and McCulloch argued that the brain’s neurons, with their “all-or-none” nature, could be understood using Boolean algebra.34 Their work, it must be noted, was inspired by another publication, this from British mathematician Alan Turing in 1937. Turing’s “On Computable Numbers” described a hypothetical “universal computing machine” that received instructions via paper tape of infinite length and used binary logic in an infinite array of “configurations” (what we might think of today as programs) to perform reading and writing operations.35

Such ideas naturally intrigued Berkeley. Treating neurons, for example, as electrical switches that could be toggled on or off suggested an abstracted model of how the mind worked. This went against decades of thinking by behavioral psychologists who treated the mind as a black box and focused their attention not on its workings but on its output (i.e., behavior). As McCulloch and Pitts eloquently stated it, the mind no longer needed to be treated “more ghostly than a ghost.” Whereas journalists anthropomorphized early calculating machines like ENIAC to “brains,” McCulloch proposed that the biological brain actually behaved like a “digital computing machine consisting of ten billion relays called neurons.”36

The article by McCulloch and Pitts is important to our story in two ways. First, it had a catalyzing effect on the newly emerging cybernetics movement. As we’ll see in the next chapter, Norbert Wiener, a mathematician at MIT and one of the field’s prime movers, pitched cybernetics as the study of relationships between people and machines. A key debate for early cyberneticians was the degree to which their ideas could explain real behaviors in both “automatic machines and the central nervous system.”37

But McCulloch and Pitts’s mechanistic theory of mind also influenced the actual design of one of the earliest giant brains. In 1943, following a suggestion from Wiener, mathematician John von Neumann read McCulloch and Pitts’s article. The timing was fortuitous as von Neumann, intrigued after seeing the ENIAC, imagined building a more capable machine called the Electronic Discrete Variable Arithmetic Computer (or, EDVAC). For his part, von Neumann, a consultant to Los Alamos, wanted to rapidly carry out calculations for the design of nuclear bombs. He was also one of the few Americans thinking about computers who had read Turing’s prewar paper on “universal computing machines.” His 1945 report on the EDVAC (commonly referred to as the “First Draft”) was immensely influential on computer design concepts but also replete with biological references when describing the logical functions of a “very high speed automatic digital computing system.”38 Instead of conceptualizing the machine in terms of mechanical relays and other familiar components, von Neumann invoked the idealized neurons Pitts and McCulloch described.39 Von Neumann, influenced also by his reading of Turing, made explicit comparisons between an electronic digital computer and a biological nervous system by analogizing electrical switches to the “neurons of the higher animals.”40

“Computers as brains” was a common comparison circa 1950 but did the analogy mislead readers? At least one science journalist thought so. John E. Pfeiffer was among the emerging new cohort of science writers. From 1936 to 1942, he served as the science editor for Newsweek before joining the editorial board of Scientific American. “Mechanical brains,” he told readers, were just a “journalistic cliché,” one “dreamed up long before it had any particular meaning.”41 In the 1920s and 1930s, for example, comparisons were routinely made between human brains and automatic telephone exchanges.42 Saying that “the brain is like a calculating machine”—which, Pfeiffer reminded his readers, is a simile—is much more tentative than saying “the brain is a calculating machine.” That latter phrasing would be a metaphor, and metaphors, Pfeiffer judged, were simply “bad science,” even when they “made good headlines.”43 (In 1962, in an act of considerable authorial irony, Pfeiffer published his own popular book about computers, titled The Thinking Machine.)

Anthropomorphic descriptions were an essential reference point in scores of popular articles and newspaper stories about electronic brains. Berkeley was well-acquainted with this literature while his connections to the nascent computer engineering community gave him access to technical discussions about logic operations and memory storage. Consequently, Berkeley’s decision to call his book Giant Brains was eminently sensible. Just as the inner workings of such machines, even in their earliest occurrences, were exceptionally complex, he believed the implications of what happened when they carried out mathematical calculations had philosophical implications. As a result, Edmund Berkeley was determined that his forthcoming book be as clear and comprehensible as possible. In his quest for readability, he found an ally.

PLAIN TALKING BRAINS

In 1947, when Business Week magazine profiled Rudolf Flesch, it identified him as the “Apostle of ‘Plain Talk.’”44 Born in Vienna in 1911, Flesch came to the United States after the Nazis seized power in Austria and earned a doctorate in library science at Columbia University. In 1955, his bestselling exposé Why Johnny Can’t Read made Flesch a national authority on literacy. But, before this, Flesch worked as a writing consultant who stressed the importance of readability by using short sentences built from simple words, an idea he stressed in his first book, The Art of Plain Talk, which sold tens of thousands of copies.

Flesch’s approach appealed to Berkeley because of its underlying methodology. Since his undergraduate days, Berkeley had believed that there were relationships between mathematics and language. The symbolic logic of Boolean algebra, for example, suggested a way to evaluate the truth or falsity of statements. In The Art of Plain Talk, Flesch proposed that the “readability” of sentences could be quantified based on what he called “affixes.” This was his term for “gadgets added to root words,” such as when “-ized” was added to “computer.” Flesch claimed that fewer affixes, when combined with shorter sentences and more “personal references” such as “we” and “you,” yielded a statistical approach for measuring readability. The result, Flesch argued, was a writing style that was easier for the average person to comprehend.45

In the summer of 1947, Berkeley was revising Giant Brains before submitting chapters to Wiley for review. He and Flesch had become friends by this point and Berkeley shared the manuscript with him. Flesch, who studied law before emigrating to the United States, was not any sort of expert on computers. Not surprisingly, he advised Berkeley that the author’s abundant references to symbolic logic would just “confuse the reader to no end.” In fact, he suggested, it would “be better to leave mathematical logic out entirely.” Flesch asked what sort of book Berkeley wanted Giant Brains to be. “You have concentrated 100% on the logic of the subject,” he explained, but “neglected the psychology of the reader” who instead wanted “drama … the human element in the development of these machines.”46

Flesch suggested that Berkeley should seek guidance in another book. Mathematics for the Million was published in 1937 by British zoologist and statistician Lancelot T. Hogben. Still in print today, the original version came with a laudatory blurb from Albert Einstein. Hogben’s book emerged from the left-wing Social Relations of Science program. The movement’s goal was to present science to the public as a tool for prompting political and social revolution. An essential part of this was communicating a scientific way of thinking to as many readers as possible.47 Subtitled How to Master the Magic of Numbers, Hogben’s book proved a bestseller (no mean feat for a 600-plus page tome packed with equations) and its friendly tenor was what Flesch encouraged Berkeley to emulate.48

When Berkeley summarized his own book’s attributes for his publisher, he highlighted how he had followed Flesch’s maxims by using simple words whenever possible. In the published preface to Giant Brains, he even noted that he had counted all the words in the book with two or more syllables (and found less than 1,800 of these). All of this was done to assuage any readers who might be put off by overly detailed or technical descriptions. For instance, Berkeley, without using any more physics than needed, explained what an electronic tube was (basically, a switch) and why it was important (it handled information by reducing it to fundamental units when toggled on or off). Berkeley’s description invited comparisons to things that his readers would be familiar with, such as light switches, even as he highlighted features, such as low cost and high speed, which engineers valued.

Clarity remained a goal for Berkeley but so was social responsibility. In a note to himself, Berkeley asked, “Have you a striking word picture of the typical performance of a giant brain? Do you show the essential difference between the human brain and the machine?” Taking a broader view, he wondered, “Have you avoided ideas which are socially harmful? Communicating with spirits; psychiatric machines; mass opinion machine.” As an as-yet-published author, Berkeley fretted about trying to meet conflicting goals with his book without “insulting the intelligence of those who would be interested in the technical exposition and boring those who want to enjoy it.”49

There were legal issues as well. Most anyone who knew Berkeley as a computer advocate also knew that he worked for Prudential. To make matters more complicated, while Berkeley was writing Giant Brains, Prudential executives were negotiating with companies like IBM and Eckert-Mauchly Computer Corporation to acquire new computing machines. As a result, company managers insisted that Berkeley allow them to review the manuscript.

Zehman I. Mosesson was tasked with evaluating the propriety of Giant Brains. Mosesson, who had worked with Berkeley in the company’s new electronics lab, had been his classmate at Harvard where he too studied mathematics. After getting his PhD, he decided that he probably would not find a secure job as a math professor with the Depression still underway. So, like Berkeley, he joined Prudential as an actuary.50 Mosesson found several sections in the manuscript that might “reflect on the Prudential.” In the chapter that discussed IBM’s tried-and-true punch card-calculating machines, for example, Mosesson asked “Is IBM satisfied with this chapter?” They were. The author had already vetted the chapter with company representatives who found it “substantially correct.”51 Mosesson also took issue with Berkeley’s frequent personification of computing machines by using the pronoun “he” instead if “it.” Berkeley, on this point, balked.

The biggest issue that Mosesson highlighted is one, ironically, which Giant Brains is best known for today. Berkeley wanted his book’s last two chapters to deal both with the future applications of new computers as well ways in which people should try to control the powerful new technology. Not surprisingly, Berkeley’s obvious point of reference was nuclear weapons. In his own carefully handwritten notes for the last chapter of Giant Brains, he jotted that “What sort of control do we need? Mechanical brain, by itself, just processes information. The use of information is what counts. Analogy to the atom bomb.”52 Berkeley’s musings concerned Mosesson. “You run the risk,” he told his colleague, “of attempting a social crusade.” Even more concerning “in this day of Red-baiting,” was Berkeley’s reference to “our friends, the peoples of Great Britain and of the Soviet Union.” Berkeley—unaware that the FBI was monitoring him—concurred and set to rewriting this and several other passages.53 It speaks to the suspicions of the era that Berkeley ended his preface to Giant Brains by noting that, to his knowledge, no information in his book was “classified by the Department of Defense.”

With Prudential’s legal counsel giving its approval, Berkeley faced one last hurdle: the anonymous readers (there were at least five) to whom Wiley sent the manuscript. Among academic writers, “Reviewer #2” is an inside joke that refers to those petty and pedantic readers that an author must necessarily come to terms with before something is accepted for publication. In Berkeley’s case, his biggest critic literally was Reviewer #2 (or, more precisely, a person identified simply as “Critic B”) and they did not like the book. Their criticisms spanned the gamut from stylistic (“over-simplification of language, frequent incoherence, non sequiturs … almost condescending”) to Berkeley’s presentation of technical material (“the language is difficult to grasp”). The anonymous reader recommended that all nontechnical material be dropped, especially those chapters where Berkeley considered the social implications of computers. “The book,” the outside reader concluded, “is not a good one on the whole.”54

Critic B’s reaction alarmed editors at Wiley enough that they did something quite unusual—they pivoted to a different anonymous referee (“Critic A”) and asked them what they thought of the negative report. It was true, Critic A opined, that “more polishing” would improve Berkeley’s book but they insisted the manuscript was still quite good. “Certainly, this book is not written for the highly trained person who wants to become an engineer of calculating machines,” they noted. “On the whole I am not worried by any style the author has adopted.” Instead, Critic A praised Berkeley’s speculations about what computers might likely become over time as well as their social and economic implications.55

Fortunately, these comments complemented those from other anonymous readers. While “not great literature,” said one, “Berkeley has the rare gift of being able to write as naturally as though he were chatting with a friend.… It has the virtues of brevity, clarity, informality, and liveliness.” The praise was sufficient to satisfy any lingering concerns among the editors at Wiley & Sons. On the Tuesday after Thanksgiving in 1949, Giant Brains, or Machines That Think, jacketed in a striking yellow and black cover, began appearing on bookshelves around the United States.

BRAINS, GIANT AND SIMPLE

To understand how readers and reviewers reacted to Berkeley’s Giant Brains, one must consider another book in whose shadow it appeared. Norbert Wiener’s now-classic Cybernetics, or Control and Communication in the Animal and the Machine (discussed in detail in the next chapter) had appeared a year earlier than Giant Brains. Historians of technology usually point to Cybernetics, and not Berkeley’s book, as the work that helped popularize computing in the immediate postwar period. This is surprising given that computers themselves scarcely appear in Cybernetics. Wiener’s goal was not to explain how actual computing machines worked but rather to present theoretical reflections on the statistical nature of information and the analogies he saw between human nervous systems and the control of machines. These new concepts, as Wiener grandly described in a memoir, “involved a new interpretation of man, of man’s knowledge of the universe, and of society.”56

To the surprise of everyone, including the bombastic Wiener, Cybernetics became an immediate hit. So, when it came time to promote Giant Brains, Wiley had a marketing plan already primed. Often overlooked is that both books were associated with John Wiley & Sons. Wiley was, of course, the publisher of Giant Brains. But Wiley also did editing and marketing duties for the Technology Press, an imprint MIT established in 1932, which served as the American publisher for Wiener’s book. To Wiley’s executives, Cybernetics and Giant Brains were connected products.

People were bound to draw comparisons between the two books. Wiley, in fact, highlighted this association in its marketing campaign for Berkeley’s book. If one flips over an original copy of Giant Brains, there isn’t the usual summary of the book accompanied by those authorial endorsements infelicitously known in the publishing trade as “blurbs.” Instead, Wiley’s marketing department turned the entire back of Giant Brains’ dustjacket into an advertisement for Cybernetics and included a short statement from Wiener along with commendatory statements about that book. The advertisements Wiley placed in newspapers for Giant Brains linked it to the better-selling Cybernetics as well.57 The press release John Wiley & Sons issued for Berkeley’s book began by noting that “ever since the world was startled to learn that it had a new science, ‘cybernetics,’ the ordinary soul has been looking for two things: a hole to hide in before the robots take over, or a plain everyday explanation.”58 Giant Brains, Wiley promised, would provide the latter.

It is common practice, even today, for many presses to ask authors to respond to a set of stock questions about their book and how to best market it. Berkeley, not surprisingly, answered meticulously. The questions that publishers ask are mostly pro forma: What journals might review your book? Which professional societies would be interested in it? Can it be used as a textbook? When asked about competing books, Berkeley named two possibilities: The Theory of Mathematical Machines, by mathematician Francis Murray, had appeared in 1947 but its technical nature made it not “understandable to business men.” The other book Berkeley noted was the much more abstract Cybernetics. But even though he included it in his own considerable list of references at the end of Giant Brains, Cybernetics was “not simply written nor easy to understand.”59 Given his efforts to distinguish his own book from Wiener’s, there is considerable irony that the New York Post’s profile of Berkeley labeled him as an “apostle of cybernetics.”60

It’s also common for authors to suggest people who might offer an endorsement. For example, Berkeley recommended Vannevar Bush, a former engineering professor and dean at MIT, whose “differential analyzer”—a mechanical calculating machine built circa 1930 to solve differential equations—was featured in a chapter of Giant Brains. Just as telling are the people Berkeley asked Wiley’s staff not to contact. Off-limits were John von Neumann and Howard Aiken “because of their strong individuality.” (Berkeley did thank Aiken in his acknowledgements but one might wonder if this was this genuine or an attempt to deflect any criticism from his former boss.)

Berkeley’s efforts to achieve clarity in writing was met with Rudolf Flesch’s approval. After receiving a signed copy of Giant Brains, Flesch praised his friend’s “beautiful prose,” which he read as a combination of “chaste scientific style and childish simplicity” used to “extraordinarily effective” ends.61 Wiley’s publicity people likewise highlighted readability in its promotional copy. The publisher’s press release, for example, claimed Giant Brains proved that “scientific writing can be done in plain English, and with considerable humor” (two qualities definitely not found in Wiener’s book). Indeed, Berkeley’s publisher claimed Giant Brains offered readers an “explanation of processes that until now have been as unreadable to the ordinary mortal as Hittite writings.”62

What would an ordinary person, interested in technology but without advanced training, have found between the cover of Berkeley’s book after purchasing a copy? Given that the subtitle of Giant Brains was Machines That Think, Berkeley needed to demonstrate that so-called mechanical brains indeed did this, at least in some limited capacity. Brains, mechanical and human, he argued, make choices based on logic, displaying “the kind of behavior that we call thinking.” For example: “When you and I add 12 and 8 and make 20, we are thinking.… Or, suppose that you are walking along a road and come to a fork. If you stop, read the signpost, and then choose left or right, you are thinking.… A machine can do this.”63 Berkeley similarly explained how a machine “remembers” information by storing it in their “memory,” processes akin to learning and recollecting in the human brain. His conclusion, not surprisingly, was that “a machine, therefore, can think.”

Berkeley also needed to quickly demystify the concept of information, a term that was in the process of acquiring a very specific connotation for electrical engineers and computer specialists. In this, Berkeley borrowed ideas from Claude Shannon, a mathematician and engineer at Bell Laboratories, who, along with Norbert Wiener, defined information in terms of probability and entropy. This approach might have seemed strange to people familiar with more vernacular uses of the word. So, unlike Wiener or Shannon, Berkeley defined his terms without resorting to equations or technical jargon:

By thinking, we mean computing, reasoning, and other handling of information. By information, we mean collections of ideas—physically, collections of marks that have meaning. By handling information, we mean proceeding logically from some ideas to other ideas—physically, changing some marks to other marks in ways that have meaning. For example, one of your hands can express an idea: it can store the number 3 for a short while by turning 3 fingers up and 2 down. In the same way, a machine can express an idea: it can store information by arranging some equipment.64

Berkeley was less concerned about describing theoretical concepts put forth by mathematicians. Instead, he wanted to tell ordinary readers how mechanical brains handled information. What was going on in all those large and intimidating metal boxes, with their miles of wire and cords? To do this, chapters of Giant Brains had sections such as “How Information Goes Into the Machine” and “How Information Comes Out of the Machine.”

After Berkeley’s gentle warmup, the next six chapters of Giant Brains became much more technical. Berkeley encouraged readers unacquainted with mathematical logic to choose their own reading adventure by following expository threads only so far as it “proves to be congenial.”65 Intrepid readers, however, received a clear explanation of a half-dozen different kinds of mechanical brains. After starting with traditional, punch card-calculating machines, Berkeley presented five other machines of increasing complexity, ranging from MIT’s “differential analyzer” and the Mark I machine he had worked with at Harvard University to more complex machines, such as the ENIAC and Bell Laboratory’s “General-Purpose Relay Calculator.”

Given that most readers of Giant Brains had quite possibly never seen any of these machines in person, Berkeley had to explain some basic technological concepts. One of these was the “electronic tube.” Fortunately, Berkeley’s readers probably had radio sets in their homes that used similar devices. While readers might not know how such tubes worked, they had certainly seen them, and perhaps even replaced a tube or two when they burnt out.

With the exception of punch card machines, the “brains” Berkeley chose to write about were all custom-made machines. There was, for example, only one ENIAC in the world. His book appeared at a time when what we now call computers remained rare and bespoke. Built not to process data for business, they were instead specialized pieces of equipment built to carry out calculations for scientific and military functions (the two realms often overlapped). However, when Wiley authorized a second print run for Giant Brains in the early 1950s, computers were already transmuting from one-of-a-kind scientific tools to business-oriented machines that would soon be mass-produced.

This transformation also entailed a change in the nature of the machines themselves. Berkeley wrote his book when many computing machines were hybrids of one sort or another. Most of the machines he described were, at some level, still mechanical in some sense with moving gears and turning shafts. Iconic machines such as ENIAC, meanwhile, needed a slew of qualifiers to accurately describe them (“the first electronic, general-purpose, large scale, digital computer”). However, a narrative soon emerged in which digital calculating machines, whose data was represented as a discrete series of numbers, were promoted by a growing number of computer designers and science writers as the future of computing. Even though analog “brains” did not disappear—indeed, they were used for specific tasks well into the 1960s—“computer” soon came to be popularly understood as a digital, all-electronic machine that could perform a whole set of general functions.66

The machines Berkeley wrote about still used relays and vacuum tubes as their basic logic elements. Both devices could exist in a “yes” or “no” state (like McCulloch and Pitts’s idealized neuron) thus providing the basic binary logic necessary for a mechanical brain to work. There is no foreshadowing in Giant Brains of what would eventually supplant them as the essential logic device in modern computers: the transistor. John Bardeen and Walter Brattain built their first working transistor at Bell Labs in late 1947 but the word itself didn’t appear in major newspapers until mid-1948.67 By this point, it would have been too late for Berkeley to substantially alter his manuscript and, in any case, it was far from obvious that transistors would become the essential element around which almost all computers would be built. In fact, the first transistorized computers didn’t start appearing until the mid-1950s.68 By the same token, Berkeley also didn’t discuss the idea of a “stored program machine.” Frequently associated with what John von Neumann theorized about in his now-iconic report for the EDVAC project, this referred to how a computer’s memory could both hold instructions for operations it would perform as well as the actual numbers on which it operated. In all fairness to Berkeley, he was writing about a technology that was changing almost monthly. Given the often slow pace of book publishing (then as now), it would have been very challenging for him to offer an au courant account when the book first appeared in late 1949.

Despite the generous attention science writers and other journalists had been paying to “giant brains” since the early 1940s, Berkeley reminded readers that “computer” didn’t have to always mean an expensive behemoth. “A Machine That Will Think” is one of the most curious chapters in Giant Brains. It lays out basic instructions for readers to build their own “very simple mechanical brain” he called “Simon” (named after the nursery rhyme, “Simple Simon”). Simon was, as its namesake suggested, quite modest in abilities, being able, in its original version, to work only with the numbers 0, 1, 2, and 3. However, Berkeley introduced Simon—referred to throughout the chapter as “him”—as a teaching tool, much like a “set of simple chemical experiments,” that could illustrate basic concepts of logic and binary math.

In May 1950, about six months after Giant Brains first appeared, Berkeley unveiled a physical version of Simon at Columbia University to journalists and scientists. The machine had been built with the help of two engineering students, was only about sixty square inches in size, and cost about $550 (or, about $7,000 in today’s money).69 The New York Times was generous with its coverage of Simon’s debut saying that the machine was “not so very dumb” nor was it intimidating. When pressed beyond its limits, such as being asked to add two and two via instructions fed into it with punched paper tape, a red light would switch on, something the more caustic New York Herald Tribune reporter referred to as a “feeble-minded brain” having a “nervous breakdown.”70

Despite Simon’s limits and some dyspeptic press coverage, Berkeley secured an impressive amount of publicity for his machine. Scientific American featured Simple Simon on the cover of its November 1950 issue. Inside, magazine readers learned how Berkeley’s “small mechanical brain” could help explain the basics of larger and more expensive machines.71 And, reaching beyond the audience of people with a general interest in science, Berkeley published a multipart series about Simon, including instructions for building one, in the hobbyist magazine Radio-Electronics. Simon—the “world’s smallest electric brain”—was again featured on the cover, this time with a smartly dressed young woman feeding instructions to it via paper tape.72

All of these articles, of course, also helped promote Giant Brains. Simon was just the first of a series of small-scale electronic devices—Berkeley called them “small robots”—he offered for sale, either as sets of plans for hobbyists to build or as actual kits. In addition to Simon, for example, there was “Squee, the Robot Squirrel,” a machine that moved about a room while hunting for “nuts.” (The nuts in question were actually tennis balls, illuminated by flashlight, which light receptors on the small machine could sense.)73

Berkeley hoped machines like Squee and Simon would teach people the principles of Boolean logic, binary notation, and basic programming. When Ivan Sutherland was interviewed after receiving the Turing Award—touted today as computing’s Nobel Prize—from the ACM in 1988, he recounted how Berkeley’s “wonderful ‘personal computer’” had influenced him as a teenager. The computer graphics pioneer experimented with a Simon machine, modifying it by adding a “conditional branch” (a programming instruction that, after making a comparison, directed the computer to another part of the program) using a long set of instructions coded onto paper tape. As a result, Sutherland’s Simon could divide numbers as well as adding and subtracting them. “Berkeley,” Sutherland recalled, “taught me quite a lot about computing.”74

The hundreds of devices and blueprints that Berkeley’s small consulting company sold throughout the 1950s and 1960s occupy a curious spot in the history of technology. Part entertainment and part educational tool, Berkeley’s “small robots” harkened back to the equipment built by amateur radio operators starting in the early twentieth century.75 Another parallel is Heathkits, the popular amateur electronics product, which first became available in 1947. Devices like Simon also presaged homebuilt personal computers, such as the Altair 8800, which computer hobbyists were passionate about in the 1970s (we will revisit this topic again in a later chapter). Simon was, after all, a small, accessible, digital computer that a knowledgeable user could program and play with. Berkeley sensed this future, or at least its general contours. At the end of his 1950 Scientific American article, Berkeley predicted that in the future, ordinary people would have “small computers in our homes … [just] like refrigerators or radios.” And, just as he had hoped with Giant Brains, Berkeley wanted to encourage people to start considering the broader “philosophical and social implications of machines that handle information.”76

APPALLING, YET FASCINATING

It is the rare author who is fully satisfied with how a publisher promotes their book. Edmund Berkeley was no exception. A misplaced advertisement in Harper’s, for example, prompted a gentle authorial rebuke and an apology from Wiley’s advertising director about its “inconspicuous appearance.”77 To help his publisher, Berkeley drafted a typically methodical report titled “Doubling the Sale of Technical Books,” which analyzed general attitudes among publishers, readers, and book sellers.78 However, despite Berkeley’s perhaps unrealistic anticipations, the large number of reviews and articles about Giant Brains suggests that Wiley was both diligent and successful in promoting the book.

Like many presses, Wiley prepared a detailed promotional plan for Berkeley’s book.79 Advertisements, often juxtaposing Cybernetics and Giant Brains, appeared in major publications ranging from the New York Times and Scientific American to the Chicago Tribune and Astounding Science Fiction. Wiley’s advertising circulars went out to over 2,000 names on its science and engineering lists in both the United States and overseas. A carefully targeted group of science writers and engineers received free copies as well. The campaign paid off. The Saturday Review and Newsweek featured Giant Brains as did the Book of the Month Club (a major publicity coup) along with a host of newspapers.

The New York Times reviewed Giant Brains soon after it appeared in bookstores. Prepared by science writer John Pfeiffer, the assessment, titled “Mechanical Logicians,” praised Berkeley’s accomplishment. Giant Brains, Pfeiffer said, served as an “ideal companion volume” to Wiener’s Cybernetics while also standing as the “first book about calculating machines intended for popular consumption.”80 Like many other reviewers, Pfeiffer was less drawn to Berkeley’s descriptions about how “mechanical brains” worked and instead called attention to the book’s last chapter. Titled “Social Control,” this was the chapter that had so concerned Prudential executives. Berkeley argued that whatever likely threats posed by “robot machines” could only be met by securing full employment for people in a peaceful world. This might necessitate, he speculated, the creation of a public body “like an Atomic Energy Commission, Bacterial Defense Commission, Mental Health Commission, and Robot Machine Commission, all rolled into one.”81 Such predictions led the New York Herald Tribune to label Giant Brains “an appalling, yet, fascinating, little book.”82

Several prominent engineers and scientists agreed to review Giant Brains for professional and academic journals. These included physicist Nicholas Metropolis, who helped build the Mathematical Analyzer Numerical Integrator and Automatic Computer (which cleverly reduced to MANIAC). Located at Los Alamos, New Mexico, its calculations underpinned the design of thermonuclear weapons. While noting that Giant Brains had not kept up with the rapid pace of technical developments, Metropolis branded it “the first of its kind; its account is lucid.”83 Richard Hamming, a mathematician at Bell Labs and eventual Turing Award winner, disliked Berkeley’s last chapter on social control (“might well have been left out”) but praised the book’s accessibility and concluded that Berkeley made a convincing case for the book’s subtitle of “machines that think.”84

In fact, Giant Brains did well enough that Publishers Weekly noted that “advance sales of the book considerably exceeded” Wiley’s expectations, prompting Berkeley’s publisher to continue promotion and publicity.85 By the end of 1950, Wiley reported that some 7,500 copies had been sold. Giant Brains didn’t make Berkeley wildly rich; a royalty statement suggests he earned about $0.60 for every copy sold. Still, 7,500 copies sold translated to some $4,500 in 1950 or about $59,000 in today’s money. A third print run was planned for 1952 and Wiley’s head of advertising predicted that “we shall continue to sell Giant Brains for some time to come.”86 Press coverage and book reviews, meanwhile, continued well after the book first appeared giving Giant Brains what publishers would today call a “long tail.”

Giant Brains was not Edmund Berkeley’s only book aimed at a wide audience. In 1962, a year after Giant Brains was reissued, Doubleday published his new book, titled The Computer Revolution. That same year, John Pfeiffer also presented an “introduction to the world of electronic devices” with his own book, The Thinking Machine. Whereas Berkeley remained concerned about the rapidly escalating social and ethical consequences of computing, Pfeiffer was more interested in exploring “parallels between animate and inanimate thinking”—a theme Giant Brains hit hard twelve years earlier—especially given the attention artificial intelligence was receiving in the early 1960s. The title of John W. Mauchly’s favorable review of Berkeley’s and Pfeiffer’s books for the journal Science captured this succinctly: “Revolution and Evolution.”87

As the years passed, however, two trends in books about computers emerged. First of all, more people became familiar with what computers looked like and what they did. So, books explaining what they were became increasingly unnecessary. At the same time, the basic operations of computers were “black-boxed,” meaning authors were inclined to spend less time explaining how they operated.

Throughout the rest of his professional life, Berkeley insisted that computer experts had a special responsibility to speak to the public about how to “prevent socially undesirable applications” of the machines and the code they knew so well, just like some physicists believed their community had a duty to speak out about the threat of nuclear war.88 Berkeley returned to this theme over and over again in the pages of Computers and Automation, a journal he started in 1952, and as an organizing force behind the ACM’s Committee on the Social Responsibility of Computer Scientists.89

It’s difficult to assess a book’s influence over time. One can consider the number of copies sold or how many times (and how well) it was reviewed. There are also the number of citations it receives in other people’s work. And, of course, there are the reactions from readers, which are important but rarely preserved and often anecdotal. Giant Brains was the first popular book about computers written for a general audience. It captured the computer at a key transition point when it transformed from a bespoke instrument used mostly by scientists to a mass-produced data processing machine. Berkeley’s book set a pattern that many other books followed. Beyond the book’s technical information, much of it quickly out of date, Giant Brains raised two questions that would appear over and over in other books about computers: Could computers think? And, what would their increasing ubiquity throughout society mean?

The “brain is like a calculating machine” simile persisted for many years, if not decades, even as the strangeness of computers slowly dissipated. A highlight of the 1952 presidential contest between Dwight D. Eisenhower and Adlai Stevenson was the CBS television network’s plan to use a “fabulous mechanical brain” for analyzing election returns and predicting the outcome. The UNIVAC machine that CBS hired consistently forecast such a lopsided victory for Eisenhower that, despite massive pre-election day hype, the network delayed reporting its predictions.

With Giant Brains, Berkeley confirmed the average reader’s inclination to imagine that computers were, at some level, machines that could think like people did. This anthropomorphic perspective was reinforced in 1950 by a Time magazine cover. The January 23 issue featured an illustration of a computer (the Mark III) accompanied by a caption that read “Can man build a superman?” Drawn by the Russian American illustrator Boris Artzybasheff, the machine came clad in military garb, a nod to the powerful patrons who had made such technologies possible in the first place. But most intriguing were the artist’s addition of human eyes, arms, and hands, which the computer used to monitor its electronic output and input. In Artzybasheff’s image, computers and people shared an interdependent relationship. The rendering foreshadowed a prominent debate among engineers, business executives, labor leaders, and politicians throughout the 1950s: In the factories and offices of the future, would people be displaced and replaced by computers and other automated machines?

Notes
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  5.  The phrase comes from Robert S. Lee, “Social Attitudes and the Computer Revolution,” Public Opinion Quarterly 34, no. 1 (1970): 53–59, https://doi.org/10.1086/267772. The image is examined in C. Dianne Martin, “The Myth of the Awesome Thinking Machine,” Communications of the ACM 36, no. 4 (1993): 120–133, https://doi.org/10.1145/255950.153587.
  6.  The speech is preserved in Folder 7, Box 79 of Berkeley’s papers at the Charles Babbage Institute; hereafter “ECB/CBI.”
  7.  Quotes from “Modern Methods of Thinking,” Folder 7, Box 79, ECB/CBI. Also, Edmund C. Berkeley, Symbolic Logic and Intelligent Machines (New York: Reinhold, 1959).
  8.  Edmund C. Berkeley, entry in Harvard Class of 1930: 25th Anniversary Report (Cambridge, MA: Harvard University, 1955), 71–76.
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