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THOMAS ALVA EDISON is the patron saint of electric light, electric power, and music-on-demand, the grandfather of the Wired World, great-grandfather of iPod Nation. He was the person who flipped the switch. Before Edison, darkness. After Edison, media-saturated modernity.

Well, not exactly. The heroic biography we were fed as schoolchildren does have its limitations, beginning with the omission of other inventors who played critical roles—not just Edison’s gifted assistants, but also his accomplished competitors. What’s most interesting about the standard Edison biography that we grew up with is not that it is heroic but that it is outsized, a projected image quite distinct from the man who stood five foot nine. Once brought into being, Edison’s image inhabited its own life and acted autonomously in ways that its namesake could not control. Edison is famously associated with the beginnings of movies, which is where the modern business of celebrity begins. But he deserves to be credited with another, no less important, discovery related to celebrity that he made early in his own public life, accidentally: the application of celebrity to business.

The celebrity is distinguished from the merely well known by the public’s bottomless desire for closeness, for learning anything and everything about the person. The first celebrities in American history were political and military figures, the Founders and Lincoln. Treating them as objects of fascination, the public experienced a feeling of personal, and wholly spurious, closeness. In the 1870s, Edison joined the ranks of larger-than-life demigods, making way for the civilian celebrity. Other nineteenth-century figures, like Mark Twain and P. T. Barnum, also gained fame on a scale impossible to imagine in an earlier time for those who worked outside of politics, but Edison’s celebrity exceeded everyone else’s. He achieved it well before he and others had created the technology to mass produce visual intimacy on a larger-than-life scale. When Edison initially became famous, the public could see him only with images conjured by newspaper text, supplemented with the occasional line drawing. During his lifetime, however, the technology for depicting images advanced rapidly. His face became so well known that an envelope mailed on a lark from North Carolina with nothing but his picture on it to serve as both name and address arrived in his hands in New Jersey a few weeks later.

No one of the time would have predicted that it would be an inventor, of all occupations, who would become the cynosure of the age. In retrospect, fame may appear to be a justly earned reward for the inventor of practical electric light—yet Edison’s fame came before light. It was conferred for an earlier invention: the phonograph. Who would have guessed that the announcement of the phonograph’s invention would be sufficient to propel him in a matter of a few days from obscurity into the firmament above? Any one of dozens of technical breakthroughs that had come before had much greater impact on the U.S. economy. Their creators were more likely candidates for the top rank of fame. Eli Whitney’s cotton gin, or his muskets made with interchangeable parts, Robert Fulton’s steamboat, John Jethro Wood’s iron-tipped plough, Cyrus McCormick’s reaper, Charles Goodyear’s rubber-manufacturing process, Samuel Morse’s telegraph, Elisha Graves Otis’s elevator, Lucien Smith’s barbed wire, and Alexander Graham Bell’s telephone, which appeared one year before the phonograph—these were prior inventions that fundamentally changed the U.S. economy. Why would the phonograph, of all things, have made its inventor famous beyond imagining? More mysterious is that it was not the phonograph itself—it would take two decades before the machine was ready to be actually commercialized on a mass scale—but the mere idea of the phonograph that instantly seized the imagination of everyone who heard of it, inspiring essayists to expect machines capable of thinking as well as speaking.

Edison’s admirers endowed him with fantastical powers that would permit him to invent anything he wished (one humorist suggested that he invent “a pocketbook that will always contain a dollar or two”). Edison did not himself lack for self-confidence and held fast to the conviction that he could remove any technical obstacle that impeded his progress, no matter what field of invention he explored. This conviction would lead him into blind alleys, but it also led to astonishing successes, planned and unplanned. More than anything else, the utterly fearless range of his experimental activities draws our attention today.

Fearlessness was needed when he elected to become a full-time inventor at the tender age of twenty-two, a bold step for a young man without family money. Both of the two previous generations of Edisons had been politically active and cursed with unfortunate luck, having to move permanently and far away to avoid the consequences that followed from backing a losing cause. Edison’s grandfather had been a Loyalist in New Jersey during the War for Independence and had moved the family to Canada at the end of the war. Two years before Edison was born, his Canadian father, Samuel, an innkeeper by trade and Thomas Paine–like firebrand by temperament, backed an insurrection against the Canadian provincial government. When the uprising failed, Samuel had to flee for his life without his wife and four children and headed south to the United States. He landed in a canal town, Milan, Ohio, eight miles south of Lake Erie, where his family rejoined him. He dabbled in shingle manufacturing, land speculation, and truck farming, prospering by small-town standards as regional trade grew, then losing his gains when railroads took canal traffic away.

Thomas Alva Edison—known as “Al” as a child—would be the last of the seven children born to his mother, Nancy. High infant and childhood mortality in the mid-nineteenth century is encapsulated in the family history: only three of his six siblings survived beyond the age of six. All three were in their teens when he arrived on 11 February 1847—his oldest sister was eighteen—so he was soon the only child left living at his parents’ house. When he was seven, the family moved to Port Huron, Michigan, a frontier town offering opportunities in lumbering and real estate speculation. His mother, a former schoolteacher, provided the homeschooling that constituted the entirety of his education, other than two brief stints at local schools. These circumstances, along with his progressive loss of hearing, nurtured the autodidact in Edison’s makeup.

His father introduced his son to the highly esteemed writings of Paine, but young Edison did not inherit his father’s interest in politics. He did, however, show an entrepreneurial bent that resembled his father’s. Before Edison, the inventor, made a precocious appearance, Edison, the boy tycoon, had emerged. The opportunities he discovered as a twelve-year-old wheeler-dealer were opened when he persuaded his mother to let his home studies end so that he could take a position as newsboy on a train that ran from Port Huron to Detroit. Once on board, he saw that he could buy goods cheaply in the big city and retail them in little Port Huron at a nice markup. He opened two stores—a newsstand and a fresh-produce stand—and hired two other boys to staff them and share in the profits. Loading a U.S. mail car with his baskets of vegetables, without charge, would likely have brought the disapproving attention of some authority figure on the railroad. But here, too, young Edison showed a gift for knowing how to enlist the cooperation of everyone: He offered to the wives of the engineers and trainmen the fresh blackberries, butter, and other delectables at the same low wholesale prices that he had paid.

At the age of fifteen, Edison expanded into newspaper publishing, using a galley-proof press and worn type he bought secondhand and set up in the baggage car of the train. When a British passenger happened to catch a glimpse of the adolescent publisher at work, he bought the entire run of Edison’s Weekly Herald as souvenirs, and Edison later heard he planted mention in the London Times that it was the first newspaper in the world to be printed on a train in motion.

In his spare time, Edison spent time with a small chemistry laboratory that he set up in the baggage car. Flammable chemicals did not travel as well as the printing press. When a bottle of phosphorus fell and set the car on fire, the conductor ejected Edison, his chemical laboratory, and his printing press. The other diversion that occupied Edison every spare moment was telegraphy’s Morse code, which he tried to absorb on his own by osmosis, sitting close by the telegraph instruments in railroad offices, listening and watching. Edison fell into the good graces of James MacKenzie, a station agent, when he rescued MacKenzie’s young son, who was playing obliviously on the tracks when an uncoupled freight car rolled toward the tyke. Edison happened to be looking out the window just in time to dash out and swoop the child out of harm’s way—but not in time to prevent the child’s mother from catching sight of the near fatal miss and fainting. This was the tale that was told, and it invites being treated as apocryphal were it not for corroborating facts and MacKenzie’s palpable gratitude. He became Edison’s personal Morse code tutor, and Edison soon became proficient.

Edison’s own account of the rescue of the MacKenzie boy is matter-of-fact and free of heroic embellishment (“I luckily came out just in time”). It was told as the preamble to the main event, which was MacKenzie’s taking “considerable pains to teach me” and his own willingness to practice Morse code “about 18 hours a day.” (Edison’s capacity for extended bursts of work would be his principal vanity his entire life.) This intensive tutelage soon enabled him to become a professional telegraph operator.

At the same time he told the rescue story, he also told one in which his own role was anything but heroic. He had secured his first paid position as a telegraph operator in the local Western Union office, then, at the age of sixteen, gained a position with the Grand Trunk Railroad, which assigned him to the night shift in a station at Stratford Junction, Ontario. One night, he received instructions to hold a freight train that would soon arrive—on the other side, another train had already left the last station and was approaching from the opposite direction on the single track. When Edison headed out into the yard to find the signalman, the train that he was supposed to halt flew past, unaware. He ran back into the office and reported, “I couldn’t hold her.” The telegraphed reply was succinct: “Hell.” At this point, there was one remaining chance for Edison to reprise his role as the hero who averted catastrophe: If he could get to the place along the route where the daytime operator was presently sleeping, a signal could still be set to prevent the impending collision. The only way to reach it would be by racing in the darkness on foot. Edison set off but never made it in time: “I fell in a culvert and was knocked senseless.”

Carnage was avoided that night because the track was straight and the two engineers saw each other in time to avoid the collision. Afterward, Edison and his immediate supervisor were summoned to the main office in Toronto. The general superintendent was interested in knowing why the supervisor had given a sixteen-year-old a position of such grave life-and-death responsibility. As for Edison, the superintendent threatened to send him off to prison for his criminal negligence while on duty. Edison did not wish to test the seriousness of the superintendent’s threat, and when, in the midst of this dressing-down, three self-important visitors happened to arrive at the office (“English swells,” in Edison’s description) and created a momentary diversion, he made a hasty exit. He caught the first freight train that would take him to sanctuary, the United States.

The incident did not keep him from landing his next telegraph operator job, in Adrian, Michigan. For the next five years, he hopped from one post to the next—Fort Wayne; Indianapolis; Cincinnati; Memphis; Louisville; Cincinnati again—as a member of the fraternity of “tramp” operators. They were young, single men who were a peripatetic, but close-knit, fraternity. They came to know one another if not by meeting in person, then by their distinctive patterns of tapping when sending messages. They did not stay in one place long. One or the other would move to a new post, then, when their movements later brought them back together, they renewed acquaintance. In a rare surviving letter that Edison wrote home as a nineteen-year-old, he was conscious that he had matured since his parents had last seen him: “I have growed Considerably—I don’t look much like a Boy Now.”

Within the club, two talents were prized most highly: technical skill when operating the apparatus and creativity when devising practical jokes for the unaware. Edison was highly regarded by his peers on both counts. He had great prowess as a telegraph receiver (but not as a sender). He had diligently investigated how to write as fast as possible (by writing each letter extremely small, and separately, without wasting time with cursive connectors). When receiving, he could always stay ahead of transmissions from the speediest sender. He also came to be known for inventiveness in the good cause of fun. Batteries used for the telegraph apparatus were plentiful, and many of his pranks involved electric shock—these stunts gain interest in retrospect, knowing as we do of Edison’s future work on the ultimate instrument of shock, the electric chair. In Cincinnati in 1867, Edison purchased an induction coil that was sufficiently powerful to “twist the arms & clinch the hands of a man so he couldn’t let go of the electrodes.” He and a colleague connected one electrode to a washstand in the roundhouse and grounded the other, then climbed onto the roof and peered down through a hole they had drilled for the purpose. The first person came in, stepped on the wet floor while washing, closed the circuit—and up went his hands, without volition. A succession of unwary victims were similarly shocked, and all were confounded; no one guessed the cause. Edison commented about observing the events from his perch above: “We enjoyed the sport immensely.”

Reaching the top rank of skilled operators did not give Edison much satisfaction. He was increasingly devoting time to tinkering with telegraphic apparatus, looking for ways to gain speed, in sending and mechanically printing messages. He secured permission from office managers to use idle equipment and scavenge discards, and he used his wages to purchase the tools and equipment he could not beg or borrow.

When he landed in Boston in 1868 to work as a night-shift operator at the main Western Union office, he arrived hungry and penniless, and when he presented himself at the office upon arrival, he was, in the words of an operator who witnessed the scene, “the worst-looking specimen of humanity I ever saw.” He wore jeans that were six inches too short, a jacket that he had bought off the back of a railroad laborer on his trip across country, and a wide-brimmed hat with a tear on the side, through which his ear poked out. When he finished his trial test—easily—and reached the boardinghouse where he would stay with fellow operators he knew from earlier, the first question he had for them was this: Would their boss permit him to tinker during his free time? The answer was yes. Edison soon sought investors who would provide funds in exchange for half-interest in resulting patents. Three individuals quickly stepped forward to help him work on various projects, such as improved telegraph transmitters, a stock-price printer, a fire alarm that used telegraph technology, and an electric vote recorder for Congress and state legislatures.

All of this work was carried on by a twenty-one-year-old experimenting part-time. Edison filed patent applications as fast as the ideas arrived. The first application that was successful—the first of 1,093 U.S. patents he would accumulate—was for the legislative chambers’s vote recorder, which could shorten tabulation by hours. With buttons provided at each member’s desk, the chamber’s speaker could see twin dials displaying running totals for “aye” and “nay.” The deficiencies of the manual voting system seemed obvious to Edison, but not to his prospective customers. When Edison and his investor angel met with a politically savvy operator whose recommendation would be needed to secure a sale in the Capitol, the insider’s reaction to Edison’s invention was undisguised horror. The minority faction would not embrace an expedited voting process because it eliminated the opportunity to lobby for votes, nor would the majority want a change, either. The vote recorder was a bust, and the lesson Edison drew from the experience was that invention should not be pursued as an exercise in technical cleverness, but should be shaped by commercial needs.

The vote recorder had temporarily pulled Edison away from his core expertise, telegraphy, which was that day’s preeminent high-tech field. Traders in stocks and gold were keenly interested in whatever means provided them with faster communications that gave them a competitive edge. Anyone who helped them gain an edge was paid a premium, and a bright telegraphy expert like twenty-two-year-old Edison could make a nice living inventing and manufacturing improved equipment. Or so at least it seemed to him. After a year in Boston, Edison took the big step and quit his day job, which happened to be a night job, resigning his position at Western Union to try to make his living as a full-time inventor and manufacturer in the field of telegraphic equipment.

Judging by the accounts of his contemporaries, at the time he set off on his own in 1869 he was not just respected but also well liked, so much so that he could work harder than everyone else without antagonizing his peers. He was open to participating in long bull sessions at his boardinghouse and had opinions he did not keep to himself. A fellow boarder, a student at the Massachusetts Institute of Technology, later described the clear division of labor in their long conversations. Edison did the talking, and he, the listening. Still, Edison remained wholly unpretentious and clubbable. He was also trusted, the person who on one occasion could collect contributions from more than fifty coworkers and friends to get a gift for a departing employee without anyone worrying that the funds would end up in his pocket. Trust was not unrelated to Edison’s temperance, a characteristic rare in that circle.

Edison was disinclined to drink with his fellows because it would pull him off track, interfering with the greater pleasures: tinkering, learning, problem solving. His outlook was secular and matter-of-fact. He once got in trouble when sacrilegiously transcribing “J.C.” whenever “Jesus Christ” came across the wire; he could not understand the fuss over his “J.C.” when “B.C.” for designating historical time was regarded as perfectly acceptable. His early career was fueled by something other than resentments, which he lacked. Whatever advantages in education or financial resources that other inventors enjoyed were of no interest to him. Nor did he regard his partial deafness as an impediment. He claimed that the deafness was actually an advantage, freeing him from time-wasting small talk and giving him undisturbed time to “think out my problems.” Late in life he would say that he was fortunate to have been spared “all the foolish conversation and other meaningless sounds that normal people hear.”

Immune to the clanging sounds of the city, Edison’s ears provided him with a soothing insulation, better suited to “the conditions of modern city life” than those of the average person’s. The insulation would also prove helpful when he became famous, partially protecting him from the unceasing demands from strangers for conversation and speeches.

Edison’s fame came suddenly, while he was still young. Between the ages of thirty and thirty-five, he became the first hybrid celebrity-inventor. This book examines how he became one of the most famous people in the world, and once fame arrived, how he sought to use it for his own ends, with uneven success. He could act as master of his own image only sometimes. He did not understand the power of the press to shape the life story of the celebrity, to create (and destroy, should it wish to do so).

When he stood on the threshold of fame, he could not have predicted what would follow—and he did not shy away. He directed assistants to maintain newspaper clippings about him, a practice that he would maintain his entire life. The existence of those scrapbooks suggests that Edison gave up an appealing attribute of his young adulthood: his utter indifference to the expectations of others. After “Edison” became a household name, he would pretend that nothing had changed, that he was as indifferent as ever. But this stance is unconvincing. He did care, at least most of the time. When he tried to burnish his public image with exaggerated claims of progress in his laboratory, for example, he demonstrated a hunger for credit unknown in his earliest tinkering. The mature Edison, post-fame, is most appealing whenever he returned to acting spontaneously, without weighing what action would serve to enhance his public image.

One occasion when Edison cast off the expectations of others in his middle age was when he met Henry Stanley, of “Dr. Livingstone, I presume” fame, and Stanley’s wife, who had come to visit him at his laboratory. Edison provided a demonstration of the phonograph, which Stanley had never heard before. Stanley asked, in a low voice and slow cadence, “Mr. Edison, if it were possible for you to hear the voice of any man whose name is known in the history of the world, whose voice would you prefer to hear?”

“Napoléon’s,” replied Edison without hesitation.

“No, no,” Stanley said piously, “I should like to hear the voice of our Savior.”

“Well,” explained Edison, “you know, I like a hustler.”
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CHAPTER ONE
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ALMOST FAMOUS

1869–1877

HAVING ONE’S OWN shop, working on projects of one’s own choosing, making enough money today so one could do the same tomorrow: These were the modest goals of Thomas Edison when he struck out on his own as full-time inventor and manufacturer. The grand goal was nothing other than enjoying the autonomy of entrepreneur and forestalling a return to the servitude of employee.

Edison’s need for autonomy was primal and unvarying; it would determine the course of his career from beginning to end. Having no financial assets of his own, he was dependent upon partners who were willing to contribute capital. He had the good fortune to live within the American business ecosystem that valued technical talent and permitted him to attain equal-partner status with wealthy financiers solely on the basis of his wits. For a few restless years, until he would have the where-withal to shake free of partners, at least active ones who impinged upon his day-to-day activities, Edison hopped from one business venture and short-lived partnership to another, moving from Boston to New York City, then to a succession of cities in New Jersey, ending up in Newark.

Sometimes, the partners remained anonymous (Newark Telegraph Works; American Telegraph Works; News Reporting Telegraph Company; Domestic Telegraph Company). Other times, Edison shared the marquee. The order of names suggests that Edison’s importance was progressively recognized, as he moved from the back (Pope, Edison & Company) to the front (Edison and Unger; Edison and Murray). But it would be wrong to infer a hunger on his part for wide public recognition. Edison’s reputation grew within the insular circle of telegraph equipment customers, but neither they nor he thought anyone who dwelled within this tiny world would be a subject of interest to a wider one.

All of Edison’s first ventures were dependent upon securing contracts that funded product development and procured small lots of completed telegraph instruments. Financial prospects for Edison’s partnerships brightened and darkened and brightened again month to month, wholly typical of small firms with a highly specialized product and restricted customer base. On the eve of founding the American Telegraph Works in 1870, Edison wrote his parents in Port Huron in ebullient spirits. He reported that his shop had 18 employees and a new shop that he was starting (no mention of his partner) would employ 150. He joked he had become a “Bloated Eastern Manufacturer.” The next year, however, meeting the weekly payroll of $578 was so difficult that Edison wrote one of his backers in a foul state of mind, hinting that he was on the verge of being “completely broken down in health & mind.” He underlined the following for emphasis: “You Cannot expect a man to invent & work night and day, and then be worried to a point of exasperation about how to obtain money to pay bills.”

Notwithstanding such occasional moments of terror—and the fact that his hair turned white, which he attributed to stress—Edison was succeeding, building several businesses whose balance sheets reflected modest, but real, gains. When he and partner William Unger took stock of their shop at the beginning of 1872, three years after Edison decided to try his luck as an entrepreneur, his half share in the business was valued at about $11,438. When R. G. Dun & Company prepared a credit report about the firm, whose business was categorized as “Telegraph Fixtures,” Unger was the principal who handled the finances and Edison was “an ingenious Mechanic & inventor.” Not enough was known about the firm to warrant a positive credit recommendation, but the available evidence suggested to the outside investigators that the firm’s “transactions indicate a large business.”

The News Reporting Telegraph Company, another Edison coventure with Unger, was brilliant in its conception, but 1871 may have been about a hundred years ahead of the most propitious time for launch. The company was conceived with the same insight that would give birth to Bloomberg News: businesspeople, unlike general readers, are able to convert news into immediate financial gain for themselves, and for that reason can be persuaded to pay for access to a news pipeline dedicated to their interests. The News Reporting Telegraph Company offered subscribers a private telegraph line and alphabetic printer that delivered news “hours before such news is published in the papers.”

When twenty-four-year-old Edison and his partner opened for business in the fall of 1871, they hired sixteen-year-old Mary Stilwell, the daughter of a lawyer and sometime inventor, as one of several female employees. The surviving records do not make clear whether the company ever secured even a single client, but before it closed, Miss Stillwell and her employer had an encounter that was described in a biographical sketch, Edison and His Inventions, published a few years later.



Among the young women whom he employed to manipulate these machines, with a view to testing their capacity for speed, was a rather demure young person who attended to her work and never raised her eyes to the incipient genius. One day Edison stood observing her as she drove down one key after another with her plump fingers, until, growing nervous under his prolonged stare, she dropped her hands idly in her lap, and looked up helplessly into his face. A genial smile overspread Edison’s face, and he presently inquired rather abruptly:

“What do you think of me, little girl? Do you like me?”

“Why, Mr. Edison, you frighten me. I—that is—I———”

“Don’t be in any hurry about telling me. It doesn’t matter much, unless you would like to marry me.”

The young woman was disposed to laugh, but Edison went on: “Oh, I mean it. Don’t be in a rush, though. Think it over; talk to your mother about it, and let me know soon as convenient—Tuesday say. How will Tuesday suit you, next week Tuesday, I mean?”


The language may strike modern ears as sinister—What do you think of me, little girl?—but its veracity is bolstered by a strikingly similar account in the Christian Herald & Signs of Our Times. Even the author of the chronicle in the Christian Herald felt compelled to comment on Edison’s “off-hand business-like” manner of courtship.

Another story was told of how a telegrapher friend happened by Edison’s laboratory late one night and upon seeing a light on, climbed the stairs and found his friend half-dozing at his desk.



“Halloo Tom?” cried the visitor cheerily, “what are you doing here this late? Aren’t you going home?”

“What time is it?” inquired Edison, sleepily rubbing his eyes and stretching like a lion suddenly aroused.

“Midnight easy enough. Come along.”

“Is that so?” returned Edison in a dreamy sort of a way. “By George. I must go home, then. I was married to day.”


After the wedding and a weeklong honeymoon in Boston in December 1871, the newlyweds moved into a new home in Newark, which Edison outfitted with servants and $2,000 worth of furnishings, including a piano. The domestic sphere became the new Mrs. Edison’s bailiwick. According to one source, she “did not appreciate a genius for a husband” and attempted to make Edison into a well-dressed, sociable companion. The couple’s first child, Marion, born in 1873 (Edison gave her the telegraphic nickname of “Dot”) recalled a less critical, but not incompatible, impression. She remembered her mother giving parties that her father never attended, but supposedly was never pressed to do so.

When Edison was married, he was financially comfortable, able not only to purchase his first house but also sufficiently flush to make investments in his father’s and older brother’s businesses in Port Huron at the same time he had stakes in five separate shops scattered around Newark. Edison’s own businesses were dependent, however, on client firms in the telegraph business, whose fortunes were in turn dependent upon Wall Street firms. When the Panic of 1873 hit, the financial sector was hit hard, and so, too, were the businesses that served it. By 1874, Edison was in serious financial straits and had to sell his house at a loss and move his family into an apartment.

Edison did not close his laboratory, however. He could still grapple with the big problem of his professional field: how to push more messages simultaneously down a single telegraph line. The modern history of communications can be divided into two separate epochs: In the first, the race was to find a means to beat the speed of a horse, and this telegraphy achieved (technically speaking, this came even before telegraphy was electrified: “visual” telegraphy using manned signal towers were built in the 1790s in France). As Marshall McLuhan observed, the telegram was the first message to outrun the messenger. In the second epoch, from the time of early telegraphy to the present-day Internet, the race has involved sending as many messages as possible from point A to point B down a single conduit.

In the first decades of telegraphy, the very idea that more than one message could be sent at a time was incomprehensible to most. Edison had already devised a way to send two messages simultaneously in opposite directions—what would be called duplex telegraphy—but he was both too late (someone else had nabbed the first patent and placed the first working system in the field) and too early (a supervisor had lost patience with Edison and fired him because “any damned fool ought to know that a wire can’t be worked both ways at the same time”). Edison set to work on a quadruplex system—two messages sent simultaneously from one direction, and two more from the other. Succeeding, a feat involving complex electromechanical devices, he solidified his reputation in the field of telegraph equipment and pushed the limits of that particular line of multiplexing technology about as far as possible. (He later tried, but failed, to design a similar sextuplex system.)

Edison only had experience selling telegraph equipment, batteries, supplies, and related equipment in the business-to-business trade. A mass market for consumer goods, with the potential of far greater sales, also existed, if he could only come up with a suitable product. In May 1874, he and his partner, Joseph Murray, introduced the Inductorium, battery-powered induction coils for inducing electric shocks. Advertisements claimed that the device “should be in every family as a specific cure for rheumatism, and as an inexhaustible fount of amusement.” It sold well enough that the price was raised 33 percent after its introduction and it would eventually be advertised in more than three hundred newspapers. It was sufficiently successful to provide its inventor with the feeling that marketing to the masses was not particularly difficult. Invent it, and they will come.

Edison had not started out with grand ambition, but his appetite for business success was whetted. The quadruplex seemed destined for great success, though who would reap the profits would be complicated by protracted legal disputes that bogged down in the courts and would spill into Congress. The quadruplex greatly increased the carrying capacity of the existing telegraph network, but it did not change the labor-intensive process of translating a message into Morse code, then tapping, receiving, and retranslating back into ordinary language. A system to automate telegraphy would provide a fundamental advance, and this, too, Edison worked on.

The equipment that he invented to create an end-to-end system of telegraphic automation used a keyboard similar to that of a typewriter that composed messages on a long strip of paper, making small and large perforations that corresponded to Morse code. Once complete, the tape would be run across a drum that could send as many as a thousand words a minute. At the receiving end, a roll of chemically treated paper was drawn beneath a row of four styluses, each of which could be turned on and off rapidly dozens of times a second, forming roman letters that anticipated the dot-matrix computer printer of the twentieth century. The system did involve an extra step of preparing the perforated tape and was best suited for long messages such as news stories that had to be sent to many different locations. But Edison’s automatic telegraphy not only dramatically increased the carrying capacity of the telegraph network, it also eliminated the need for skilled operators. Daniel Craig, a financial backer of Edison’s, wrote him, “You captivate my whole heart when you speak of making machines which will require ‘No Intelligence.’ That’s the thing for Telegraphers.”

The next month, Craig wrote him, “If you should tell me you could make babies by machinery, I shouldn’t doubt it.” Automated baby production, however, was not on Edison’s list of prospective projects in 1875 when he broke off from Murray. Edison wanted to leave manufacturing and pursue invention full-time—and without the encumbrance of a partner. He did not move far, establishing a laboratory for invention on a different floor in the same building in Newark.

Using his experience developing the machinery to perforate the paper tapes used for transmitting messages automatically, he came up with a handheld, battery-powered electric pen. This was Edison’s first significant venture outside of the telegraphic field and would be the direct antecedent to the mimeograph machine: The pen had a sharp needle that moved up and down rapidly, creating a stencil master that could be used to run off hundreds of copies. Edison was sanguine about its commercial prospects. “There is more money in this than telegraphy,” he wrote a colleague in September 1875.

Edison was content, however, to set up a separate company to handle the manufacturing and sales and other prosaic annoyances. It is likely that he, like his chief assistant, Charles Batchelor, envisaged no ongoing role other than receiving royalty checks. Batchelor, a British-born immigrant one year older than Edison, had come to the United States originally as a textile mechanic but had quickly acquired expertise in electrical engineering, too. He was smart, tireless, and modest to a fault in his personal ambitions. “We have now got the ‘Electric Pen’ fairly out on Royalty,” Batchelor wrote his father in England, “and in a very short time I shall have nothing whatever to do for it except receive my share of Royalty.” He also reminded his father that the last letter he had received had been misaddressed to Newark; Batchelor, Edison, and their families, along with Edison’s laboratory and its staff, had recently moved to a new location, Menlo Park, New Jersey.

The casual mention did not highlight the significance of this move, quite different from the many moves that had preceded it. This time, Edison moved out on his own, without a partner in tow, and settled in a place so empty of dwellings that it resembled open frontier (Batchelor reported that the “good shooting” available had to be balanced with the snake infestations). The move was made possible by the patronage of Jay Gould and his Atlantic and Pacific Telegraph Company, which was keenly interested in Edison’s ongoing work on automatic telegraphy. Consulting contracts and purchase orders had brought prosperous times again to the Edison household. In January 1875, Gould paid Edison $13,500, and Western Union delivered $5,000, and it seemed as if the family would never have money problems again. Bills were paid off, relatives received cash gifts and loans for business ventures, and Mary Edison felt free to shop and entertain without worries. Edison had gone shopping himself, for a new site for a laboratory, and had settled on land in Menlo Park, about thirty miles from New York. He spent about $2,700 to build a new laboratory structure, and in the spring of 1876 moved into a nearby house with his family, which was newly expanded with the arrival of a second child, Thomas Alva Edison Jr. (nicknamed “Dash” to match three-year-old “Dot”).

A short train ride out from New York City, but half a world distant, Menlo Park was the site where a real estate developer’s ambitions had ended in bankruptcy. It consisted of about thirty large homes spread out on large lots, connected by a boardwalk and dirt roads. No town hall, school, or church. One saloon.

William Preece, a telegraph engineer for the British Post Office, happened to pay a visit to Edison’s new Menlo Park laboratory in May 1877 when the rest of the world knew nothing about Edison’s existence, nor Menlo Park’s. The town was too small to merit its own identifying sign at the train stop, and Preece almost missed it, hurriedly hopping off the train after it was in motion again. When he did so, he found himself at a desolate station in rural New Jersey. It was a blazing hot day and no porters were on hand.

Preece provides a unique account of one not-famous Englishman paying a call on a not-yet-famous American and fellow telegraphy expert. Before taking the train to Menlo Park, Preece had been most entertained in New York City by the nineteenth-century version of The Fast and the Furious, illegal street racing with lightly harnessed horses, roads lined with spectators, and frequent “collisions and rows” that brought unwanted attention from the police. In the little residential development of Menlo Park, however, such excitements were nowhere in evidence. Built up too recently to have the benefit of protective shade trees, the houses sat exposed to sunlight.

Starting from the Menlo Park station, Preece passed a substantial three-storied frame house, wide and shallow with cross-gables, that sat next to the tracks—this had been the sales office for the development and now was the Edison family’s house—and climbed up to the top of a hill, which offered a prospect from which one could glimpse the spire of Trinity Church in New York City. On the hilltop sat a long, two-storied plain white building variously described as “an elongated schoolhouse” or a “country shoe factory.” This was Edison’s laboratory. On the outside, the bucolic setting was not wholly intact. At the rear of the building was an old apple tree, around which were arranged discarded barrels, wheels, and machinery. The second story drew in twelve telegraph lines that came up from the station. This was not incidental; discovering improvements in telegraphy was the laboratory’s raison d’être and the primary interest of Preece.

The first floor of the laboratory was divided into a reception room, an office, a library, a machine shop, and a storehouse; the upper floor comprised one long room, filled with workbenches and machines, and lined with glass cases holding chemicals and sundry materials. A “spider web” of telegraph wires covered the ceiling of the laboratory’s main room, converging on a large battery placed in the center of the room. The twelve or so workers on hand were directed by a disheveled figure of medium height. He had grimy hands, wore a collarless shirt and a seedy black jacket, and his hair was uncombed. Most striking were eyes that impressed visitors as penetrating, and later inspired flights of poetical description by hagiographers (“the fire of genius shone in his dark deep gray eyes”). The man was only thirty years old, but he carried an aura of authority and a tendency toward curtness that suggested advanced years. Thomas Alva Edison was already “the Old Man” to his employees.

The Menlo Park lab had not yet attracted the attention of the general press, so Preece’s visit went unremarked. Nor did Edison record his impressions. The only notes are in Preece’s diary, which is full of praise for Edison, whom Preece described as an “ingenious electrician.” He goes on at great length about the train’s whistles (“the most horrid howls—more like an elephant’s trumpet than anything else”) but has nothing in particular to say about the apparatus upon which Edison was working. What is most remarkable is how unremarkable Preece found the inventive activity there.

The isolation of the Menlo Park setting infused the laboratory with a feeling of unbounded creative freedom. It encouraged an outlook that saw far, which also meant that little interest could be mustered for fixing problems with older products like the electric pen. Royalty checks for the pen were not adding up as Edison had expected because it had been sent into the field without anyone at the laboratory noticing that it was rather difficult to hold and use. It was likened by one unhappy customer to holding “‘the business end’ of a wasp on a sheet of paper and letting the insect sting holes into the sheet while you move him back and forth.” A sales manager reporting to Edison tried to strike an impossible balance of optimism and realism: “The thing is highly praised everywhere but it will be harder to sell than you anticipate.” The fault, Edison was told by another manager, was with the customers’ “prejudice and stupidity.” (The pen would enjoy a second life years later, in the 1890s, when converted into the first electric tattoo needle.)

Despite the ideal conditions, big ideas did not materialize in Menlo Park. Instead, odds and ends were turned out and marketed by another company that Edison established for this purpose, the American Novelty Company. It sold duplicating ink, an electric drill, an electric engraving machine for jewelers, an electric sheep-shearing machine, and other oddments. At least it could be said that these used the laboratory’s expertise in electrical engineering, even if they comprised an incoherent line of offerings. Still other curiosities were added to the mix, such as Batchelor’s “Office Door Attachment,” an exceedingly low-tech sign to show the occupant’s presence or, if absent, time of return. An idea for a “Flying Bird,” capable of flying to an altitude of a thousand feet or higher, and to be used as either “a pleasing Scientific Toy” or perhaps for “carrying communications short distance,” was scribbled in a notebook, but never was worked up into a prototype. Having tried all sorts of products, and focusing on no single one, the American Novelty Company failed about eight months after it was incorporated.

Telegraphy trumped toys. Great sums of money would go to the inventor that solved the telegraph industry’s most pressing need: finding ways to pack more messages into a telegraph line. Acoustic telegraphy, also called harmonic telegraphy, opened up a new way to send more than one message at a time. This approach took advantage of the fact that a tuning fork will respond to the vibrations of another fork with identical characteristics and ignore others. By utilizing in a telegraph network many pairs of vibrating reeds that acted like tuning forks—one of each pair placed at the sending station, the other at the receiving station—each set could be operated as a separate channel of communication, unaffected by the others.

It was while Alexander Graham Bell and his assistant were experimenting with acoustic telegraphy that Bell accidentally, and famously, discovered that the instruments could convey any form of sound. The precise moment of discovery, in June 1875, did not involve speech in crystalline form. Bell, with ear pressed against a vibrating reed, could hear the faint blurry sound of Thomas Watson’s voice, but could not make out any words. This was sufficient to provide Bell with the insight that led to the telephone. (The more famous rendering—“Mr. Watson, come here, I want to see you”—came almost a year later, after Bell had filed the patent for the telephone and built a working model.)

Young Bell and Edison were the same age, each improving the major invention that the other had come up with first, Edison following Bell, then Bell following Edison. Edison, in fact, had been close to devising a working telephone himself. After Bell’s success, the next best thing for Edison was to come up with an indispensable improvement, the carbon transmitter that captured the human voice far better than Bell’s magnetic design. Edison also devised an entirely new kind of receiver based on his electromotograph, which involved a chalk cylinder, chemicals, friction controlled by varying current, and a hand crank; it would never prove to be a practical design for the ordinary speaking telephone, but it could reproduce music clearly and at an astounding volume. Initially, Bell and Edison were direct competitors in the brand-new telephone business, playing upon the public’s interest in musical performance to show off their wares by holding telephone “concerts” in exhibition halls.

Bell lacked the gifts of the born showman, however. In May 1877, he offered a concert-lecture to an audience of three hundred who had gathered at Chickering Hall in New York City for an evening heavy on lecture, light on concert. The New York Times described Bell’s presentation on “Sound and Electricity” to be “exhaustive”; the lecturer’s supplemental visual aids were panned as “complex and not very intelligible.” At last, the audience was treated to what we may guess they had been waiting for most eagerly, the novelty of hearing recognizable organ music, piped via telegraph connection, from a location miles away.

Edison was no showman, either, and, being partially deaf, hated speaking before a group. He could rely, however, upon an energetic promoter as his proxy: Edward Johnson, a former telegrapher himself (and former sales agent for the Inductorium). Johnson was technically knowledgeable, had his own ideas for invention, and possessed a gift for extolling the virtues of whatever was his preoccupation of the moment. (Johnson’s excitability, on occasion, led to misplaced enthusiasm, such as his eagerness in April 1876 to persuade Edison to lend his name to Johnson’s invention of an improved tobacco pipe that Johnson hoped to market as “Edison’s Perpetual Segar.”)

Edison, Batchelor, and Johnson oversaw preparations to launch their own concert tour of the musical telephone. About the time of Bell’s concert-lecture in New York City, Edison and his assistants were still working out the kinks while giving concerts in nearby Newark. Edison had yet to show the public a telephone that conveyed human conversation in addition to music, but he had local boosters. The Woodbridge Independent confided, “We should not be at all surprised if Edison taught this child of his inventive fancy to talk.” “Mr. Edison has been so often scoffed at,” the Newark Daily Advertiser observed, “that it has no other effect upon him than to stimulate him to increased study and labor.” In what readers of 1877 were expected to regard as a humorous touch, the reporter concluded that were Edison to succeed in devising a telephone for speaking, “what an instrument of torture it would be in the hands and at the mouth of a distant and irate mother-in-law.”

The big-city debut of Edison’s musical telephone was arranged for Philadelphia in mid-July 1877. A three-way contest was under way. Alexander Graham Bell’s musical telephone had been eclipsed by the recent debut of a competing musical telephone developed by rival inventor Elisha Gray. Would Edison’s, in turn, best Gray’s? The competition was as keenly followed as a sports rivalry. The New York Times did not even wait for the formal debut of Edison’s telephone; the paper dispatched a reporter to the public rehearsal held the day before.

The early Times’s verdict: awful. Compared to Gray’s, Edison’s telephone was not nearly as loud, its notes not as “sweet.” It might work well as a practical instrument in sending telegraphic messages, the paper reported, but as a device producing sounds intended to please the human ear, it lagged the competition.

When Johnson saw the review, he was in Philadelphia overseeing preparations for the performance. He wrote Edison that “the N.Y. times [sic] man is a fool,” but he was happy that the rehearsal had come off, period. His Edison telephone was behaving erratically, and he begged Edison to send him a new, more dependable one from the laboratory. He also had to pay off the newspapers, which had their hands out. The New York Daily Graphic explained that it was “customary” for subjects to order extra copies in order to indirectly reimburse the newspaper for the additional expense of providing engraved illustrations that would accompany the upcoming story. For the “Puff,” Johnson agreed to take one hundred copies and asked Edison to sign up for a similar amount.

On the day of the concert, Edison responded at last to Johnson’s pleas, and placed a new telephone on the 8:00 A.M. train bound for Philadelphia. Alas, when Johnson arrived at the Pennsylvania Railroad depot to pick up the package, it could not be found. It turned out to be in the hands of an express company and would not appear until too late that evening. In the end, Johnson had to use the defective equipment that had been used in the rehearsal.

The demo gods gave their blessing to the event, however, and now the Times was impressed in every aspect. The volume was excellent, the sound being easily heard by the crowd of 3,500 (Johnson, fond of exaggeration, boasted to Edison that the crowd was even bigger, six thousand people). The songs were deemed “musically enjoyable” and one even was “encored,” though the performers were five miles away.

Johnson knew that “by the turn of a hair” the performance “might have been the most ridiculous farce ever heard of,” yet the narrow aversion of disaster did not slow down his calculations of future profits to be earned charging admission to similar exhibitions. Johnson was as sanguine as any businessperson in the new telephone business about the commercial potential in using telephones to deliver music, but even he could not keep up with the general public. Let the credit for the most farsighted vision of that moment go to one Joseph Hipple, of Spruce Mills, Iowa, who in March 1877 had a fully developed scheme for piping music directly to the home rather than to exhibition halls. Hipple proposed that relay teams of musicians could perform at one central location during the late afternoon and evening hours, providing music on tap, “the same as water and gas.” (Hipple’s idea of music-on-demand was beautiful in conception but advanced no further than Hipple’s exposition in a letter to the editor of the New York Daily Graphic.)

At that moment, when Edison’s telephone was better suited for conveying music than the human voice, when the music-loving public was willing to traipse to a concert in which the players were not physically present and was willing to pay for the privilege (at least until the novelty wore off), when it was possible to imagine individual households paying for satellite-radio version 0.1, pre satellites, Edison was in the perfect position to realize the business potential in music. But he did not; telegraphy remained his principal interest. Around the time of the telephone concerts, he redoubled his efforts to complete a complicated contraption of thirty wheels that would convert taps on an alphabetic keyboard into unique vibrations for acoustic telegraphy. He did have a vision of delivering signals directly to households, but it involved sending the human voice, not music. By attaching telephones to gas pipes that were already in place in the home, Edison thought it should be possible to use the gas, instead of electricity, as a medium for conveying sound waves.

The musical telephone offered the opportunity to enjoy live music without being immediately present. The constrictions of geography were loosening, but not those of time: one could listen to performances only synchronously, that is, at the same time the players performed. In retrospect, one can see the need for an invention that permitted the enjoyment of music asynchronously, at a time of the listener’s own choosing. Edison came up with the first gadget that would eventually fill this need. The process that produced the invention could not be called careful planning, but it was something more than pure serendipity. It was the by-product of working on state-of-the-art communications technology, while remaining receptive to chance insight and recombining bits of recently secured experience. Bell invented the telephone while tinkering with acoustic telegraphy; Edison invented the phonograph while tinkering with the telephone.

Initially, telephones were regarded as instruments to be used only by telegraph company employees. Instead of sending messages in Morse code, the operator would transmit the message verbally, but if the message had to be transcribed manually at the receiving end by a human operator, the capacity of the system to carry a given quantity of messages would be dramatically constricted. Some way needed to be devised to record the message mechanically—the practicality of the telephone appeared to hang in the balance.

The very variety of Edison’s previous inventions served him well for tackling the problem of recording. His automatic telegraph used a stylus that rested on a strip of paper that ran continuously beneath it—that paper would be part of Edison’s solution. For another project, making electrical condensers, Edison’s laboratory staff had learned how to apply a wax coating to paper, and Edison had tried to peddle it as a sideline to food producers, with no apparent success (the New York Paper Barrel Company explained that the paper “must be Sweet & Pure free from oder [sic],” a tough requirement for Edison’s grimy laboratory to meet). A legacy of this work in the laboratory was a cupboard well stocked with coated and uncoated paper, cut to various sizes.

A sketch and brief caption in a notebook entry dated 17 July 1877 recorded an idea for putting the paper to use on the telephone problem: Edison and his assistants sketched in bare outline a system that the telegraph company could use to record spoken messages. How exactly the recording would be accomplished was treated as incidental—the paper could be embossed, or perforated with needles, or inked using the electromotograph. The principal point was to enable the company to send the recording for playback and transcription by low-paid copyists, who could work at the rate of twenty-five words a minute, rather than have highly skilled—and highly paid—operators try to record the message in real time at one hundred words a minute as it arrived.

Another project under way was the laboratory’s ongoing work on improving the quality of the telephone transmitter. Under Edison’s direction, the laboratory was in the midst of testing different materials as experimental diaphragms that would vibrate when receiving sound waves. A partial list of candidates: glass, mica, hard rubber, celluloid, aluminum foil, parchment, pith, leather, chamois, cloth, silk, gelatin, ivory, birch bark, rawhide, pig’s bladder, fish guts, and a $5 bill. To each, a mouthpiece was attached and then mounted in a frame for convenient handling. By holding the frame up and speaking in a loud voice while holding a finger on the rear of the diaphragm, one could detect the vibrations, all without the trouble of attaching it to a working telephone and applying electrical current.

No less important than the technical antecedents was the setting, this after-hours laboratory. When Edison was working long hours, which on occasion meant all-night work sessions, his assistants were expected to do the same. Early on, Edison established a tradition of providing a midnight dinner in the lab, brought up by the night watchman. The feast was accompanied by a convivial conversation that was the only time of the workday that Edison would allow himself to relax. An employee described the typical pattern: “Hilarity came with the filling of stomachs, bantering and story telling were interlarded, until Edison arose, stretched, took a hitch at his waistband in sailor fashion and began to saunter away—the signal that dinner was over, and it was time to begin work again.”

The day after Edison had noted the idea for recording voice messages received by a telegraphy office, he came up with a variation. That evening, on 18 July 1877, when the midnight dinner had been consumed but the men had not yet dispersed to return to the work of comparing different types of diaphragms for the telephone, Edison entertained himself speaking into one, while pressing his finger on the rear surface, feeling the vibrations. After a while, he turned around to face Batchelor and casually remarked, “Batch, if we had a point on this we could make a record on some material which we could afterwards pull under the point, and it would give us the speech back.”

As soon as Edison had pointed it out, it seemed so obvious that they did not pause to appreciate what Batchelor would later describe as the “brilliancy” of the suggestion. Everyone jumped up to rig a test. John Kruesi, the laboratory’s chief machinist, took command of soldering a needle to the middle of a diaphragm; he then attached the diaphragm to a stand holding one of the wheels used in the automatic telegraph. Batchelor cut some strips of wax paper, and within an hour, they had the gizmo set up on the table, paper inserted on top of the wheel, and the needle adjusted so that it pressed lightly on the paper. Edison sat down, leaned into the mouthpiece, and while Batchelor pulled the paper through, he delivered the stock phrase the lab used to test telephone diaphragms: “Mary had a little lamb.”

When they took a look, the paper strip, as expected, had irregular marks. Batchelor reinserted the beginning of the strip across the top of the wheel and beneath the needle, then pulled, trying to maintain the same speed as the first time. Out came “ary ad ell am.” “It was not fine talking,” Batchelor recalled, “but the shape of it was there.” The men celebrated with a whoop, shook hands with one another, and worked on. By breakfast the following morning, they had succeeded in getting clear articulation from waxed paper, the first recording medium—in the first midnight recording session.

The all-nighter at the laboratory must have been a routine occurrence, for the discovery was treated surprisingly casually in the lab’s notebooks. The entries for 18 July 1877 were extensive but focused on the telephone; only at the bottom of one page was the following brief entry:



Just tried experiment with a diaphragm [sic] having an embossing point & held against parafin [sic] paper moving rapidly the spkg vibrations are indented nicely & theres [sic] no doubt that I shall be able to store up & reproduce automatically at any future time the human voice perfectly



Though Edison used the first-person voice, Batchelor and James Adams, another assistant, signed their names to the page, too.

It was a singular moment in the modern history of invention, but, in the years that would follow, Edison would never tell the story the way it actually unfolded that summer, always moving the events from July 1877 to December. We may guess the reason why: in July, he and his assistants failed to appreciate what they had discovered. At the time, they were working feverishly to develop a set of working telephones to show to their best prospect, William Orton, president of Western Union, and Batchelor’s diary shows entry after entry that July in which he dryly recorded varied phrasings of a single routine: “worked all day and night on Speaker telegraph.” We can assume that Batchelor’s assignments were tightly coupled with Edison’s own experimental agenda of the moment, and the task that occupied the entire staff was to improve the telephone’s ability to handle human speech rather than music. There was no time to pause and reflect on the incidental invention of what was the first working model of the phonograph.

Other potential distractions were shut out, too, such as suggestions from professional acquaintances to strike out in a wholly new direction. On the very day that the laboratory noted its breakthrough in recording sound, George Field, an early investor in Edison’s telegraphy work, wrote him with a suggestion to take notice of the recent demonstration of electric streetlights in Paris. “I feel quite confident,” Field said, “that if you will apply yourself to it that important results might follow.” Edison was unwilling to change course—or even to give the phonograph sustained attention.

The first, brief public mention of the crude phonograph came in mid-August 1877, a month after the midnight birth (even then it still lacked a name). Edward Johnson told the Philadelphia Record that Edison had invented an instrument “by which a speech can be recorded while it is being delivered on prepared paper” and the same paper could “redeliver” it at any time. Edison and Batchelor, focused as they were at the time on improving the telephone for speech, naturally thought that their device would be used for speech, ignoring music. But curiously, even Johnson, the impresario in charge of exhibiting Edison’s musical telephone, failed to consider the possibilities for recording music, too.

It took a long while for Edison to decide what to call the contraption. By this time, “phonograph” had been jotted onto a laboratory notebook, but the word was in common usage at the time as a synonym for “shorthand.” The invention continued to be labeled in the notebooks with the broader rubric “speaking telegraph,” reflecting the assumption that it would be put to use in the telegraph office, recording messages. An unidentified staff member drew up a list of possible names for the machine, which included:



Tel-autograph

Tel-autophone

Polyphone = manifold sounder

Autophone = Self-sounder

Cosmophone = Universal sounder

Acoustophone = Audible speaker

Otophone = Ear-sounder = speaker

Antiphone = Back-talker

Liquphone = Clear speaker

Chronophone = Time-announcer = Speaking clock

Didaskophone = Teaching speaker = Portable teacher

Glottophone = Language sounder or speaker

Climatophone = Weather announcer

Klangophone = Bird-cry sounder

Hulagmophone = Barking sounder

Omphlegraph = voice writer

Epograph = speech writer

aerophone = air sound

phonomime

Ecophone


As he and his staff made progress on the telephone’s speech capabilities, Edison kept Western Union’s Orton briefed on the good news. The sensitivity of Edison’s carbon microphone permitted the speaker to stand ten feet away from the speaking tube, he wrote excitedly, after another long night of experimenting. In September, Edison’s telephones were placed in competition against Bell’s in Orton’s presence, and Edison won an immediate order for 150 sets. Edison wrote a colleague of Orton’s surprise: “He had no idea that he could get it so loud.”

The expense of maintaining the laboratory was considerable, the money Edison had received in 1875 was spent, and the initial order for telephones from Western Union did not immediately ease the cash shortage. In October 1877, he wrote his father that he was “at present very hard up for cash,” but if his “speaking telegraph” was successful, he would receive an advance on royalties. The commercial potential of his still-unnamed recording apparatus remained out of sight. Edison seems to have been disappointed when he told Benjamin Butler, an attorney who had represented him in the past, that he had not yet achieved the goal he had mentioned to Butler: developing the ability to “print” the human voice on paper using a particular mark for a given sound, without prior recording, as one typesets a romanized alphabet.

Edison said that he could at least capture the human voice on paper by recording speech and then play it back “at any future time.” Butler thought this so remarkable that “I do not understand it at all.” However it worked, he told Edison, there was no need to go further in his experimental work (advice that ratified the Menlo Park crew’s view that the human voice was the ultimate prize in recording sound). He sensed, correctly, that Edison did not appreciate the significance of his own discovery. “I need not say that you had better keep it perfectly secret,” Butler advised.

A secret it remained, effectively, as the mention the previous month in the Philadelphia Record had been missed by other newspapers. But only two weeks later, Edward Johnson could not remain quiet, not when French rivals were getting attention for similar work. He was infuriated by an article in Scientific American describing C. L. Rosapelly and Etienne-Jules Marey’s work on instruments for graphically—and cumbersomely—recording speech by simultaneously registering the movement of thorax, larynx, lips, tongue, and palate. Once recorded, those lines would somehow have to be translated into audible speech. If Scientific American’s respectful treatment of this path to failure was not exasperating enough to Johnson, the magazine had also voiced the prediction that it would lead someday to the recording of speech that could be transmitted electrically by wire. With Edison’s permission, Johnson wrote to the editor of Scientific American to say there was no need to wait for the French to perfect their technique for capturing speech on paper—Mr. Edison had already achieved everything the French hoped for, and could use paper to reproduce speech long distances, too.

An engraved illustration accompanied Johnson’s long letter, showing a strip of paper that ran along the top of two rollers, with a recording stylus and telephone mouthpiece suspended over one, and a playback stylus and a reproducer that looked from the outside just like the mouthpiece suspended over the other roller. A “boss,” or protuberant line, ran the length of the paper, so the stylus, which rested on top, could easily make an indentation in response to the amplitude of the sound. The invention still lacked a name and was referred to as “the apparatus.”

The editors of Scientific American were so excited—so emotionally moved, they confessed in an introduction, by the immediate prospect of being able to listen to the voices of the dead—that they jumped ahead to a list of possible applications of this new capability. Spoken messages might replace written letters. The words of history’s greatest orators could be enjoyed in perpetuity. And “music may be crystallized as well.”

The publication of Johnson’s letter in Scientific American in early November set off a frenzy in America and Europe. The New York Sun was fascinated by the metaphysical implications of an invention that could play “Echoes from Dead Voices.” The New York Times predicted that a large business would develop in “bottled sermons,” and wealthy connoisseurs would take pride in keeping “a well-stocked oratorical cellar.” To the English Mechanic, still absorbing the capability of the telephone, it appeared that Edison’s new invention was “more remarkable still,” for it could convey the human voice at any time, even “a hundred years hence.” Such was the authority of Scientific American’s imprimatur that all of this extraordinary attention was lavished not on the first working phonograph made available for public inspection, but merely on a description supplied by Edison’s assistant.

No machine was ready for public inspection because just before Johnson wrote his letter describing how a paper strip served as the recording medium, Edison had shifted his experimental focus from paper to tinfoil. Instead of using a raised ridge embossed on paper as a soft surface that was easily impressed by the recording needle, Edison now conceptualized a one-foot-long cylinder, whose surface had been threaded, and upon which a sheet of tinfoil would be placed. By positioning the recording needle on the top of the cylinder at the beginning of the thread, it rested on a continuous groove below the foil’s surface, easily impressing the foil just like the embossed ridge of the paper.

When setting down on 5 November 1877 the outlines of his design, Edison still conceptualized the device as a medium for speech. He estimated that a single sheet could hold about two hundred spoken words. But the next day, Johnson’s letter to Scientific American appeared, and from that moment on, Edison no longer worked in obscurity. The permanence of this change was something that he, like anyone else, could not have appreciated at the time. But one immediate benefit of the press’s marveling was that the extensive coverage supplied Edison with creative ideas about how the phonograph could be adapted for many more uses than telegraphy or senatorial speeches.

Years before, Edison had begun to systematically record all laboratory findings and the progress of his own thinking about the projects. His jottings in this period reflect the influence of speculations of strangers. By late November, Edison and his staff had caught on to the phonograph’s commercial potential as a gadget for entertainment. On a page signed by Edison, Batchelor, Adams, and Kruesi, a list of possible uses for the phonograph was noted, assembled apparently by free association: speaking toys (dogs, reptiles, humans); whistling toy train engines; music boxes; clocks and watches that announced the time. There was even an inkling of the future importance of personal music collections, here described as the machine for the whole family to enjoy, equipped with a thousand sheets of prerecorded music impressed upon tinfoil, “giving endless amusement.”

The design of a tinfoil phonograph had been conceptualized, then refined, and a myriad of future uses enumerated. The first actual model, however, remained to be built. John Kruesi took on the assignment. On 4 December 1877, Batchelor’s diary laconically noted “Kruesi made phonograph today”; it received no more notice than the other entry, “worked on Speaking Tel,” the invention that continued to be at the top of the laboratory’s research agenda. Even the loquacious Johnson had little more to say when he received the machine in New York: “Complete success. Talks plainer than telephone.”

It is not clear whether the decision to immediately display the new creation to the press was Johnson’s or Edison’s. What is clear is that the idea was not first vetted by a patent attorney—Edison would not get around to executing his first patent application for the phonograph until the next week. The one-week delay would later cause many difficulties in his efforts to secure patents in countries outside the United States. Given his immersion in patent battles in the telegraph industry, it is somewhat surprising to see Edison’s lack of caution in proceeding with the phonograph’s unveiling. The decision can be explained, perhaps, by the absence of a professional business structure and consulting counsel for the laboratory, by haste born of pride of accomplishment, or from underestimating the commercial significance of the invention.

However ill-advised, the debut came off not just smoothly but brilliantly. On 7 December 1877, Edison, Batchelor, and Johnson walked into the New York offices of Scientific American, placed a small machine on the editor’s desk, and, with about a dozen people gathered around, turned the crank. “How do you do?” asked the machine, introducing itself crisply. “How do you like the phonograph?” It itself was feeling quite well, it assured its listeners, and then cordially bid everyone a good night.

To the editors of Scientific American, the performance was utterly astounding. How could such a small machine mimic so accurately the human voice? Even for someone thoroughly familiar with the science underlying the machine, “it is impossible to listen to the mechanical speech without his experiencing the idea that his senses are deceiving him.” Edison’s choice of favoring this journal with the demonstration was shrewd, as the editorial staff was familiar with the latest experiments that attempted to re-create the human voice. The state of the art was not impressive: large machines the size of a pipe organ, endowed with keyboards, pipes, and rubber larynx and lips were supposed to deliver a humanlike sound but were only able to reproduce what sounded like a single monotonous note of an organ. And yet somehow Edison could coax what sounded like a naturally inflected human voice from “a few pieces of metal, set up roughly on an iron stand about a foot square.”

So enchanted were the editors that Edison was given credit for solving what had been seen as two separate problems, decoding the sound notations (misunderstood as “dots and dashes”) that were recorded on the tinfoil, and then re-creating them. It was as if instead of having to read the individual words, one could drop a book in a machine and it would automatically read itself. In fact, Edison could not decode the scratches, and had failed in his attempt to solve the first problem, that is, translating the microscopic marks into a phonetic alphabet. But there was no need for anyone to break the recording down into analyzable units; the phonograph automatically played whatever had been recorded, blithely insensible to differences in language, equally articulate in all tongues. It was already possible to project life-sized stereoscopic images of an individual upon a screen. “Add the talking phonograph to counterfeit their voices,” the journal suggested, “and it will be difficult to carry the illusion of real presence much further.” This was stop-the-presses news. Scientific American, which had been ready to publish its regular issue on the day of the talking phonograph’s visit, delayed publication one day so that an illustrated account could be inserted, a fact that pleased Johnson exceedingly.

Thanks to Scientific American, Edison would never again enjoy the sweetness of anonymous obscurity. “I want to know you right bad,” the New York Sun’s Amos Cummings wrote him in early January, in quest of “something about the secrets of electricity and so on.” Edison welcomed Cummings, and William Croffut of the New York Daily Graphic, making them feel as if they were not just reporters but friends. Edwin Fox, of the influential New York Herald, was an old acquaintance who had originally known Edison when they were both telegraph operators; Edison granted him and other former operators access, too. The sensational news of the phonograph’s performance—so wondrous that the fact that the phonograph was wholly mechanical and had no electrical components or power was often overlooked—brought the press to Edison’s doorstep, and he, in turn, intuitively cultivated the relationships, using the press’s hunger for more sensational discoveries for his own ends.

The technique that Edison used most effectively in handling the press was the seemingly offhand disclosure about what he had discovered, leaving the impression that he was parting the curtain only enough to provide a glimpse of what he had actually achieved and withholding the remainder from public view. He left it to the reporters to draw their own conclusions. The New York World referred to Edison’s telephone transmitter and speaking telephone, the electric pen and a sewing-machine prototype that was powered by tuning forks, as “a few selected from hundreds equally curious and of more or less practical importance.” When the newspaper estimated the number was “hundreds,” and regarded all to be equally significant, it was in effect creating a superhero, a man who was only thirty years old, lifted up to a plane above his contemporaries, including Alexander Graham Bell.

One cannot help but feel a little sympathy for Bell in the competition between the two men. The acclaim for his telephone was quickly superseded by the attention that Edison’s improvements drew, and then by Edison’s phonograph. This was especially galling because Bell had come so close to inventing the phonograph himself. He had understood how sound waves could be recorded on paper, and he also knew that the motion of one’s hand could generate waves that produced similar sounds. Indenting a medium to save and then reproduce those waves had not occurred to him, however. “It is a most astonishing thing to me that I could possibly have let this invention slip through my fingers,” Bell said in early 1878. He recovered sufficiently to imagine that he could improve on the phonograph without violating Edison’s patents, using a technique “which can be turned to immediate account so as probably to realize a large fortune in a couple of months or so.” Time would show that he really did have the germ of the idea for what would become formidable competition for the phonograph—his “graphophone” would play wax-coated discs rather than foil-wrapped cylinders—but it would be a long while before it was ready for market. No quick, large fortune for him, but none for Edison, either.
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