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Hot Type





For my wife, Tamara Westmark.

We met over computers.

She taught me much and teaches me still.

And—spoiler alert—she made the end of this story.
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Introduction: The Art Preservative of All Arts

Doug Wilson remembers the first time he saw the Linotype, the machine that rendered Gutenberg’s movable type obsolete. For four centuries, every word in every language printed around the world had been painstakingly set in type, one lead letter at a time. Then, at last, came the Linotype, which instead molded text a line at a time. Its speed and efficiency opened the floodgates to mass media, helping to bring more books, magazines, and newspapers to more readers at lower cost than ever before. The Linotype was a magnificent machine. It still is.

Doug was a graphic-design student at Missouri State University at the turn of this century. There, off in a corner, he came upon old, dusty presses and equipment from the bygone era of letterpress printing. “Hadn’t been used in fifteen years,” he said, “and I just got curious.” At the time, Doug couldn’t find much about this archaic art on the internet. So he visited a shop in Springfield, Missouri, where they still printed the old way. “I just happened to be there on a day when one of his two Linotypes was hot.” That is, its pot of metal—lead, antimony, and tin, the same alloy likely used to make type since Gutenberg’s time—was molten, heated to about 550 degrees Fahrenheit, ready to mold a line of text. Hot type.

Unlike what we now call machines—computer chips veiled inside sleek and sealed grey boxes with no moving parts, save fans to cool their brains—the Linotype’s innards were left exposed, as if to show off the genius of its works: its troop of idiosyncratically shaped cams, gears, belts, arms, and wheels marching to instructions foreseen more than a century before by their inventor, German-born watchmaker Ottmar Mergenthaler. “Complicated though it is, it performs sequential functions, and performs them in such a way that by watching carefully for several minutes you can grasp what is going on,” literary critic Hugh Kenner observed in 1987. “The contrast with, say, a transistor radio could not be more extreme. About that, your eye will tell you nothing; nor about the work of a screen-and-keyboard terminal, with aid of which most ‘type’ is ‘set’ today.”1

In brief, this is how the machine works. The operator at a keyboard presses a key for a letter. A corresponding mold for that letter, called a matrix, drops from a chute and is carried along a belt. One by one, the matrices assemble, adding up to words, evenly spaced. Clamped together, a line’s worth of letters make up a single mold, which is picked up and moved to another part of the machine, where it is shot full of molten metal, forming a line of type—thus the Linotype. The solid but still-warm line drops out, followed by another, then another, composing a column, a page, a publication. Meanwhile, the used matrices are taken to the top of the machine, each carried across until it falls back into its proper home, ready to mold the next line. As for the type, once it is used to print, it is returned to the machine and melted to manufacture ever-more text.

Our modern technologies operate in inscrutable silence or white noise. Not so the Linotype. Its ballet mécanique is accompanied by a bewitching industrial jazz of clicks, pings, whirrs, and thumps. “How this is done seems to the observer like a magical wonder,” said the Neues Tagblatt und General Anzeiger of Stuttgart in 1899. The newspaper baptized the American-made contraption “probably the most ingenious thing that the human mind has ever devised.”2

“I walked into the shop and, of course, I was like, ‘What the heck is this crazy machine?’ ” Doug told me. “And as you know, Jeff, the moment you see a Linotype work and you see the Rube-Goldbergian way that it moves matrices through the machine … I was mesmerized. It was kind of love at first sight.” I know the feeling. Many years ago, as a cub reporter on the Chicago Tribune, I first witnessed a Linotype setting my words in type, and I, too, fell for the thing. After college, Doug devoted a few years to producing Linotype: The Film, filled with a quirky cast of characters devoted to keeping Linotypes alive and whirring.3 Like Doug, they cannot get the beast out of their systems. Neither can I.

In 1935—when the Linotype was a half-century old and producing most of the type in most of the newspapers, magazines, and books around the world—a special edition of The Business Printer about the machine’s inventor lamented that “comparatively little has been placed between the covers of books to tell about the life and achievements of Ottmar Mergenthaler. This seems strange when it is remembered that Mergenthaler did so much to make it easier to print books.… It is not too much to hope that the passing of the years will place Mergenthaler in true perspective as a benefactor of printing and of mankind and give him the recognition and distinction that are rightfully his.”4 That is why I wrote this book about Mergenthaler, his invention of the Linotype, and its considerable effects.

The story of the Linotype is many stories in one.

This is, first in my mind, the story of the advent of mass media and its consequences: speed and scale, attention and reach, capital and control. In the early nineteenth century, before the mechanization and industrialization of print, the average circulation of a daily newspaper in the United States was only 4,000, limited as it was by the speed and power of human muscle to set its type and pull its press. By the end of the Civil War, steam-powered presses began to speed up production of print at a scale never imagined. Cheap paper manufactured from wood pulp made books, magazines, and newspapers cheaper than ever to publish and buy. Railroads carried these publications and their influence ever farther, while also providing a new time and place to read. The telegraph brought news from around the world as fast as lightning. Literacy was rising fast.

One man (and it was almost always a man) stood in the way of media’s explosive progress and potential: the typesetter at his typecase, adding letters to his composing stick a click at a time. To hand-set the type in just one page of this book would have taken the average compositor as long as two hours. That is why the growing media industry eagerly awaited the invention of a machine to automate the job. “It is discreditable to the inventive genius of this country that the one great mechanical want of our time is still unsupplied,” New York’s World cried in 1869. In an Industrial Revolution rendition of “if we can fly to the Moon why can’t we …?”, The World pleaded: “We want the means of supplying the demand for reading matter. The inventive talent of the country produced the steamboat, the cotton-gin, and the electric telegraph.” Why not yet a typesetting machine?5

This is the story of that invention. Hundreds of failed typesetting machines littered the nineteenth century, as did scores of abandoned attempts to build its mechanical precursor, the typewriter and the keyboard. Here I will recount the work of inventors who failed and the few who finally succeeded in revolutionizing print and publishing: Christopher Latham Sholes with the typewriter; Ottmar Mergenthaler with the Linotype; and finally, Steve Jobs with his Mac and John Warnock and Charles Geschke with PostScript, the inventions that wiped out all textual technologies that came before. Their histories are seeded with insight and inspiration, frustration and failure, collaboration and the rare eureka!

This is the story of Mark Twain. He is the Zelig and zeitgeist of our tale, for he will return often. Young Sam Clemens was a typesetter on his brother’s newspaper in Hannibal, Missouri. He was a tramp printer wandering from composing room to composing room across the country, witnessing technological progress in the trade. He wrote for newspapers. As Mark Twain, he was perhaps the first beneficiary of media made mass—and his celebrity helped make it. But the Linotype was his bête noire, for Twain invested his fortune in a would-be competitor, the Paige Compositor. Its inventor, James W. Paige, was a pathological perfectionist, equal parts brilliance and flim-flam, and it was because of him—and other failed business judgments—that Twain’s publishing house folded, sentencing him to bankruptcy and bitterness. Some say it robbed the great man of his sense of humor.

This is a story of technology and our adjustments to it. In the midst of his struggles with the Paige Compositor, Twain wrote A Connecticut Yankee in King Arthur’s Court. It reflects Twain’s—and society’s—enamored affair with the technological and new, as the Yankee introduces electricity, steam, telegraph, telephone, and newspapers to Camelot. At its end, the book exposes Twain’s disillusionment with dark modern arts, culminating in a technological Armageddon that foretold the hell of the First World War. Reexamining the technological disruption of the time could not be more relevant to us today as we grapple with the consequences of a connected world and artificial intelligence.

This is the story of labor and technology’s costs and benefits. One might assume that typesetters—the people—wished to destroy typesetters—the machines—as the Luddites smashed looms and Captain Swing rioted against threshers. But no. The International Typographical Union (ITU) recognized the inevitability of the Linotype’s success and made one consequent demand: that its members should be the ones to learn and operate it. After short-term job losses, that strategic foresight led to tremendous growth in employment and in union power—until the trade faced superseding technologies. Inside this labor history is an examination of gender and race. The typewriter was gendered female, bringing women into the new workplace of the office. Typesetting and the Linotype were gendered male, as women were excluded from composing rooms. So was Frederick Douglass’ son, refused membership in the ITU—even while he and his father published their newspapers—because he was Black.

This is the story of capital and early-stage capitalism in the era Twain named the Gilded Age. Because publishing required investment in complex and expensive machines—presses and Linotypes—writing and public discourse became the domain of corporations. Here enters a villain in this opera named Whitelaw Reid, who stole the New York Tribune out from under its founder, Horace Greeley; who forced Ottmar Mergenthaler out of the company he made; who used Mergenthaler’s machine to keep union printers out of his composing room; and who peeved Mark Twain on multiple occasions.

And this is the story of the culture’s relationship with text in a grand arc from the goose quill (and its eventual industrialization with the steel-nibbed pen); to Gutenberg and his material, movable type; to the typewriter, allowing anyone to produce a printed page; to the Linotype and its profound impact on all publishing. The arc of this saga ends with the technology that replaced all that: the computer program called PostScript, which describes letters as shapes alongside other images, opening the way for desktop publishing and the democratization of print—and ultimately the internet and all things digital.

In the end, this is less a story of machines than of human beings: the triumph and tragedy of Ottmar Mergenthaler; the grand friendship and loyalty of his muse and supporter, a presidential stenographer named James O. Clephane; the sad sack inventor of the first successful typewriter, Sholes, with James Densmore, the dogged booster who made it successful; the young woman named Gussie Lewis Troup, who founded a typographical union for women; the 1960s union boss, Bert Powers, whose strikes killed six of nine newspapers in New York while he saved the livelihoods of his members; and the unsung publishing consultant Jonathan Seybold, who connected the dots needed to make writing and publishing on screens possible. You will be introduced to these and other leading players in the Typothetae Personae that follows, and will hear their voices, often in florid and charming Victorian speech, throughout the book.

“The history of the invention of the typesetting machine is a novel or a drama in all its ups and downs,” wrote Karl d’Ester, a German scholar of newspapers and communication.6 This is that drama. In the first chapter, you will meet Sam Clemens as a printer’s devil, learning to set type. As a tramp printer, he traveled the nation and witnessed disruptions that threatened print’s old ways. As Mark Twain, he threatened staid Eastern culture as he chronicled and named the age and its upheavals. Everything about printing was changing—everything except typesetting. The industry awaited the machine that would finally automate even that slow, complicated, and expensive job. In the following three chapters, you will see the experiments and failures that preceded both the typewriter and typesetter—most notably Twain’s folly. Then you will meet the inventors who won, learning their bittersweet life stories and, in Chapter Four, witnessing the eureka! that made the Linotype possible. The following two chapters track the success of the Mergenthaler Linotype Company as it ushered in the age of mass media, and as media moguls—and Twain as a wannabe publishing mogul—searched for business models to sustain their new industry. Next comes the rich tale of labor’s relationship with the machine, from the founding of America’s oldest trade union to the antics of the Swifts, the speedy typesetters who, odd but true, turned their craft into a spectator sport; to the union leaders who led their members to safety in the Linotype age; and finally to their denouement at the hands of media mogul Rupert Murdoch. Next comes the end of all that and the beginning of what replaced it: the computer and desktop publishing. Then I return once more to Twain and his disillusionment with technology, celebrity, and humankind. After it all, I offer my typographical autobiography, for I had the good fortune to live and work in the transition from hot type to cold, material to digital. There I will reflect on how these changes affected my relationship with writing and publishing as a journalist.

We in publishing tend to be a self-important lot. Printers boasted they were masters of “the art preservative of all arts,” ars conservatrix artium. The Manual of Linotype Typography opens with a frontispiece in dramatically lit black-and-white of a typesetter’s hands at the machine’s keyboard, over the words, “The Hand That Keeps the World Informed.” Beatrice Warde, one of the most enchanting characters in this book, a typographical historian who in her day job promoted a lone competitor to the Linotype, famously published a broadside that anointed the printing office the “crossroads of civilization, refuge of all the arts against the ravages of time, armory of fearless truth against the whispering rumour.”

Well, text and its printing and dissemination are important. In my prior book The Gutenberg Parenthesis, I examined the long arc of print’s birth and influence on society. Here I chronicle a shorter and more intensive arc, the long century of mass media, from its opening at the introduction of powered presses and the Linotype until its end at the hands of the computer and all that has wrought. Given that I have devoted my life and career to working in mass media, you might be surprised that I celebrate its passing. Speaking to the world—a privilege and power once reserved to scribes, then printers, then publishers—is now, for good and ill, open to all. Technology made and unmade print. To master what follows, it is only wise to understand what came before. Fear not: Print will not die. Newspapers might. Magazines might. And how it is made is forever changed. But print is all around us.

After I wrote The Gutenberg Parenthesis, my friend Matthew Kirschenbaum, then a professor of English at the University of Maryland, scolded me for not having learned what had come before: the craft of movable type. So, in the summer of 2024, I enrolled in the Rare Book School at the University of Virginia, a wonderful and wonky program teaching book history, bibliography, and printing to academics, librarians, and aficionados. As research for this book, I took a course in nineteenth- and twentieth-century typography, at the transition from hand-set to machine-made type, taught by Katherine Ruffin, director of the book studies program at Wellesley College, and John Kristensen, an erudite small-press printer and publisher in New England. We learned about the history and design of type and the effects of printing technologies. We had the privilege of examining specimens of typography in books back to the art’s infancy. And we got our fingers dirty. We set type.

The act of reaching into a typecase to pick each letter—each sort, as they call it—and place it properly in the composing stick, then selecting spaces to fill out and justify the line, then inking the type and running a press over it to produce print, and finally cleaning and distributing letters to their proper places is like time travel back to Gutenberg’s shop in Mainz, to Twain’s brother’s ratty newspaper in Hannibal, to the composing rooms on New York’s Printing House Square. It is the best way to appreciate the ingenuity that displaced the scribes, the skill and patience and knowledge long needed to bring every word to its public, and this craft that must be remembered. The work of the Rare Book School and educators like Kirschenbaum—who runs a book lab to teach students printing—preserves the art preservative.

I am grateful to some stalwart souls who similarly preserve the machine that replaced that art, among them Doug Wilson and our mutual mentor Frank Romano, an amazing man you will meet who worked at Mergenthaler Linotype and founded the Museum of Printing in Haverhill, Massachusetts. There Frank lovingly tends an unparalleled library about printing and technology—and a working Linotype.

I, too, feel the urge to preserve memory of this machine. I wrote this book about it. I also collect my own tiny museum of printing and Linotype artifacts: letters and lines in lead, typesetters’ composing sticks, the Linotype logo from a machine sadly scrapped. eBay sells type molded in lead by Linotypes as metal to be recycled as fishing sinkers—or bullets. I answered an ad on Facebook to buy a big box of matrices, a full font of multiple molds for every letter and symbol.7 The man who sold them to me had no idea what they were and came perilously close to melting them down for scrap, as brass can be more valuable than history. Of course, I’d love to own a Linotype, too, and it is possible now and then to find one to buy and haul away. As I wrote this, an auctioneer in Winston Salem, North Carolina, joined a Facebook group of Linotype owners and fans to announce that he’d found a cobwebbed 1925 Linotype Model 8 in the newspaper plant he was selling off. “About the most it’ll go for is scrap,” said one member of the group. “Maybe a whole $500 if it’s working.” I do fantasize about installing a ton and a half of industrial and cultural history in my basement—but I’d rather stay married. So instead, I rescued a disembodied Linotype keyboard with its odd arrangement of keys (etaoin shrdlu, a mystery I shall soon unlock for you). It alone weighs about 150 pounds and I’ve yet to find a proper home for it—as it would cost a fortune to ship it to one of the book labs at universities around the country—so it sits in my garage. The eBay dealer who sold it to me had no idea what it was. He advertised it as “steam-punk decor.”

To recapture the history, heritage, and meaning of the lost Linotype, our tale now begins, setting the stage with introduction to young Sam Clemens, typesetter, and an exploration of all the advances in printing technology that left compositors like Sam postponing progress. Twain is a perfect guide, for he worked in the trade, he identified the age, and he represented the opportunities and perils in the cultural landslide that would follow the invention of a machine to set type.





Typothetae Personae

Ottmar Mergenthaler: Never-satisfied inventor, German mechanical genius, and pain in the neck because he was usually right. A stranger to printing who revolutionized the craft.

James O. Clephane: A man of many tall hats, he was Mergenthaler’s inspiration, admirer, loyal nudge, and dearest friend. As a stenographer in Lincoln’s cabinet, he recorded momentous events, which is what brought him to test the earliest typewriters and invest in other recording devices.

Mark Twain: The Forrest Gump of this Gilded Age saga, an admirer and victim of technology, the prototype of the best-selling author, terrible at business.

James W. Paige: Not so much a fraudster as a failed dreamer whose difficulties building his machine for Twain only revealed how momentous Mergenthaler’s achievement was.

Charles L. Webster: Twain’s hapless nephew and business manager who ran their publishing house and—like Paige—earned the author’s lifelong enmity and blame.

Olivia Langdon Clemens: Twain’s patient wife. He lost her coal inheritance in his mechanical gambles, and she—as his conscience—insisted that he repay every dollar of their debt.

Henry Huddleston Rogers: Standard Oil trust builder known as a rapacious businessman, but who became Twain’s financial advisor, savior, and friend.

Timothy Alden: His typesetting machine could have been a contender. Put into use, it was never perfected, driving him to compulsive work and, it was said, an early grave.

Christopher Latham Sholes: Sad-eyed tinkerer and inventor of the Remington typewriter, hailed as a savior to women because his device brought them to work in offices.

James Densmore: Indefatigable self-promoter, former newspaperman, and inventor who made and lost his fortune and then bet his last dollars on Sholes’ typewriter.

Horace Greeley: Abolitionist and progressive publisher, founder of the New York Tribune and the New York typographical union, and presidential candidate against Ulysses S. Grant.

Whitelaw Reid: War correspondent, publisher of the New York Tribune, president of the Mergenthaler Linotype Company, politician, diplomat, and the progenitor of the hedge-fund money-men ruining most every newspaper in America today.

Lemon G. Hine: The good guy who preceded and succeeded Reid as president of Mergenthaler Linotype.

Philip Tell Dodge: A next president of Mergenthaler Linotype, who peeved Mergenthaler but won battles in court and in the market to grow the company internationally.

William Dean Howells: Raised in a country printing office, he became editor of The Atlantic Monthly, critic at Harper’s, great American novelist, latter-day socialist, and friend and literary advisor to Twain. He campaigned for a new realism in American literature.

James, John, Joseph, and Fletcher Harper: Printers, founders of the foremost American publishing house, arbiters of culture, and patrons of new printing technologies.

J. W. Schuckers: Inventor of the ingenious wedge that pushes apart words to evenly space out and justify lines of type. (Mergenthaler invented it, too, but his patent was filed days too late.)

John R. Rogers: Invented a competitor to the Linotype, lost a patent suit, but forced Linotype to buy his company and Schuckers’ patent; he stayed at Mergenthaler Linotype as head of R&D.

Frank Munsey: Unlikable magazine publisher who invented the modern, mass-media business model. We have him to blame for the attention economy that ruins the internet.

Reginald Orcutt: Salesman of Linotypes who chronicled his travels in his typographical autobiography, Merchant of Alphabets.

The Swifts: Idiosyncratic collection of tramp printers who turned typesetting into competitive sport and entertainment; the last of their breed.

Augusta Lewis Troup: Feminist and labor leader who founded the first women’s typographical union and broke with Susan B. Anthony over the cause of labor.

Lewis Henry Douglass and Frederick Douglass, Jr.: Sons of Frederick Douglass; typesetters who fought for and were denied entry into the International Typographical Union (ITU).

Bert Powers: Head of the all-powerful ITU Local No. 6, who battled to protect members from successor technologies to the Linotype, driving six New York newspapers out of business.

Linn Boyd Benton: Type founder whose invention saved Mergenthaler’s Linotype and doomed his own trade.

Morris Fuller Benton: His son, who at American Type Founders (ATF) designed and adapted many of the most popular typefaces still in use today.

Henry Lewis Bullen: Grump and historian/librarian of typography at ATF who was a lone detractor of Mergenthaler, whom he resented for killing his employer’s industry.

Beatrice Warde: Bullen’s assistant, then head of marketing for Monotype; protégé and promoter of the legendary type designers Stanley Morison and the despicable Eric Gill (for whom she inspired nude etchings). She is admired still as an advocate for quality in typesetting.

Rupert Murdoch: Malign media mogul who dealt the death blow to Fleet Street, its unions, and the Linotype, too, thereby saving some British newspapers for a while longer.

Frank Romano: He went to work for Mergenthaler Linotype out of high school and went on to become an expert in the printing technologies that followed the Linotype. He collected an invaluable repository of their history at his Museum of Printing.

John Warnock and Charles Geschke: Co-founders of Adobe and inventors in the 1980s of PostScript, the technology that spelled the end of Mergenthaler’s and Gutenberg’s eras.

Jonathan Seybold: A publishing technology consultant who helped make desktop publishing possible.

Herman Mergenthaler: Loyal son who assured his father’s legacy with the opening of a museum in the inventor’s birthplace in Hachtel, Germany.

The Linotype: A character itself—hot, smelly, grimy yet oddly endearing as its constant motion produces the modern miracle of manufactured text.





1

The Missing Machine

Enter Mark Twain
In 1847, at age eleven, a fatherless Samuel Clemens begged his mother to let him leave school to work. Two years later, after Sam’s teacher decamped Missouri to join the California Gold Rush, Jane Clemens relented and allowed her son to undertake an apprenticeship at Joseph Ament’s Missouri Courier in Hannibal. He worked as a printer’s devil—composing room dogsbody—for no pay, only food, board, education in the trade, and the promise of two suits. Sam slept on the floor of the office above Brittingham’s Drugstore and received just one suit, a too-large hand-me-down from the too-large publisher, which “gave me the uncomfortable sense of living in a circus-tent.”1

After serving two years, Sam went to work in the Hannibal Journal, a paper bought and run by his brother Orion. It was a dreadful weekly blatt filled with endless transcripts of boring speeches, treacly serialized fiction, and random, useless items passing for news: an inch of snow in St. Louis the week before, a robbery a state away in Illinois, how many brooms orphans manufactured daily in Cincinnati (twenty dozen). In Sam Wheeler, Detective, Sam the author described a village paper that might as well have been his brother’s.


It was a wretchedly printed little sheet, being very vague and pale in spots, and in other spots so caked with ink as to be hardly decipherable. The first column was occupied by “Original Poetry” of the sappiest description. The next four were occupied by a selected story which was as sappy as the poetry. The remaining column of this first page was made up of short paragraphs of vapid, heart-breaking, infuriating rot entitled “Wit and Humor.” The other outside page was built wholly of advertisements: three columns consisted mainly of glorified quack-poisons … headed with blurred portraits of the assassins who invented the nostrums, and tailed with lying testimonials from people who had never existed; the two remaining columns were thrown into one, which sang the praises of “Bagley’s Celebrated One-Price Emporium” in riotous display-lines of forty-line pica shot full of shouting exclamation points.2



The Clemenses were not noted for their business acumen. The boys’ father, John Marshall Clemens, failed at running multiple general stores. As will become clear in these pages, Sam would prove to be a disaster at business, saved from poverty and obscurity only by his talent as a writer and speaker. Brother Orion was the least proficient of the clan. Stumbling into the newspaper business when he worked as a printer in St. Louis, Orion returned to Hannibal to buy the Journal for $500 on credit, and he promptly cut the price of a subscription from $2 to $1 a year and reduced the price for advertising. “Thus,” said Sam, “he created one absolute and unassailable certainty—to wit: that the business would never pay him a single cent of profit. The paper was a dead failure. It had to be that from the start.”3

In the Hannibal Journal, Sam began to write in
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