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Part 1

CIRCUITS AND CONNECTIONS
1847—1876

It is a neck and neck race between Mr. Gray and myself who shall complete our apparatus first. He has the advantage over me in being a practical electrician—but I have reason to believe that I am better acquainted with the phenomena of sound than he is—so that I have an advantage there. … The very opposition seems to nerve me to work and I feel with the facilities I have now I may succeed.… I shall be seriously ill should I fail in this now I am so thoroughly wrought up.

Alexander Graham Bell to his parents, November 1874


Chapter 1

THE GREAT WHITE PLAGUE 
1847-1870

The plaintive wail echoed through the stone stairwell of the tall, stately Edinburgh house: “Mama, Mama.” There was a pause, then the childish voice started up again, in a monotonous rhythm: “Mama, Mama, Mama.” Finally, a door opened on the floor below and a woman emerged, asking petulantly, “Good gracious, what can be the matter with that baby?” The wail stopped abruptly, and a door slammed above. Perplexed, the woman leaned over the stair rail, looking up for an infant in distress.

There was no infant. Instead, there were two dark-haired, mischievous teenage boys and an intriguing invention. The boys were Melville (Melly) and Alexander (Alec) Bell, sons of the woman’s landlord, Professor Melville Bell. Melville Bell was a bombastic character with a leonine head, an untrimmed black beard, and a shock of untidy hair who lived with his family on the upper floors of 13 South Charlotte Street. A former actor, he was fascinated by the production of sound. He had challenged his two older sons to build a “speaking machine,” and the boys had thrown themselves into the project with gusto. They had pored over their father’s anatomy books. They had begged the local butcher to let them watch him carve up a lamb’s head. They had scoured the garbage behind their neighbors’ stables for bits of wood, metal, and wire that they could use in their construction. Alec took impressions of the upper and lower jaws of the human skull that sat on a shelf in his father’s study. Then, in the secrecy of their shared bedroom, the brothers set to work. Alec laboriously shaped a jaw, upper gum, hard palate, teeth, tongue, and pair of lips out of gutta-percha (a primitive form of rubber), wood, and wire. Meanwhile, Melville, who was more nimble-fingered, created a larynx of tin and rubber and experimented with providing “breath” by blowing into a tin tube “throat.” It was difficult to manipulate all the working parts, but after a few rehearsals Alec and Melly’s machine could wail “Mama.” Eager to escape their mother’s notice, the boys tiptoed out of their bedroom and carried their contraption into the shared stone stairwell of the house to test it. Years later, Alec recalled with glee the moment when their neighbor came out to rescue the bawling baby: “We quietly slipped into our house, and closed the door, leaving our neighbour to pursue [her] fruitless quest for the baby. Our triumph and happiness were complete.” The speaking machine then became a family toy—an entertainment for social gatherings, the subject of further experimentation for Alec and Melly, and a trophy for Melville, who bragged about having given his clever sons the challenge in the first place. Alec’s cousin Mary Symonds never forgot the contraption, later recalling, “I think I was somewhat afraid of it, it gave such uncanny sounds.”

Sounds. Alec Bell’s childhood was full of sounds. Many were typical of a middle-class household in the mid-nineteenth century. There was the bossy boom of the paterfamilias—Melville Bell—whose powerful, well-modulated voice echoed through the house on Charlotte Street. There were the Scottish airs and Presbyterian hymns sung at Bell family get-togethers around the piano in the parlor. Beyond the house’s elegant sash windows, there was the hubbub of parades and pipers, dogs and drunks in the streets of the Scottish capital. Horses’ hooves clattered on the cobbles; knife sharpeners and meat-pie peddlers shouted out their wares; ragged street boys jeered at passing carriages. Once a week, there would be the rumble and roar of coal being delivered down a chute to the house’s basement; coal fires were the only source of heating during Edinburgh’s long, chilly winters, and sooty smoke spewed from the city’s forest of brick chimneys. But there were also sounds peculiar to the Bell household—sounds designed to improve human communication. During the daytime, Alec would hear the rhythmic chants of his father’s pupils, who had come to get help from the professor with their lisps, stutters, and enunciation. “Da, da, da …” would echo through the house, followed by “Pa, pa, pa …” In the evenings, strange grunts and whistles often emanated from his father’s study. Alec himself would communicate in an unconventional way with his mother, Eliza Bell, who was deaf. Alone among her three sons, Alec had found a way to talk with her, by speaking in a deep voice close to her forehead so that she could pick up the vibrations.

Alec absorbed all of these distinctive sounds, and developed an unusually discriminating ear. At night he would lie in bed and identify each church bell that rang out over the ancient city and which neighbor’s dog was barking at a stranger. When he sat down at the grand piano in the high-ceilinged second-floor parlor, he could play anything he had heard by ear, and he would improvise by the hour. His extraordinary ability to distinguish minute variations of pitch and tone would shape his entire career.

Born in Edinburgh on March 3, 1847, Alexander Bell came from a family that had been preoccupied with sound for at least two generations. These days, we would label both his father and his grandfather “speech pathologists.” Such a title did not exist then, but since these were men untroubled by modesty, they each cheerfully adopted an even fancier title: “professor of elocution.” They took care to speak “proper English” and insisted that their families follow suit, so that there was never any hint of Scottish brogue in Alec’s speech. There was plenty of demand for Professor Melville Bell’s services, and not simply from those who had speech impediments. In an era when a person’s accent reflected his or her position within a rigid social hierarchy, speaking “proper English” was a sign of both education and class.
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Alec’s birthplace, 16 South Charlotte Street, was in Edinburgh’s elegant New Town.

Alec’s grandfather, who was also called Alexander, had started life as a shoemaker in St. Andrews, a few miles from the capital. But he had ambition, and he climbed the social ladder to become first an actor, then a teacher, and finally a “corrector of defective utterance.” His son Alexander Melville, Alec’s father, was born in Edinburgh, where as a young man he began to cough and gasp in the city’s grimy, damp, soot-filled streets—sure signs of the respiratory infections that were the bane of nineteenth-century life. So, in 1838, young Melville took passage across the Atlantic to the British colony of Newfoundland, famous for its bracing winds and clean air. Working as a clerk for the shipping firm Thomas McMurdo and Company, he quickly recovered his health, made many friends, and become quite a figure in St. John’s, the colonial capital, as an organizer of amateur dramatics. After four years, he returned to Edinburgh in fine fettle, with an unshakable belief in the New World’s healthy climate. Emboldened by his social and dramatic successes in faraway Newfoundland, as well as by his father’s example, he hung out his shingle as an elocution teacher. (George Bernard Shaw probably based Professor Henry Higgins, in his play Pygmalion, on either Alec’s father or his grandfather.) A friend then introduced him to Eliza Grace Symonds, the sweet-tempered daughter of a Royal Navy surgeon who lived with her widowed mother and scraped a living as a painter of miniatures. Eliza was a handsome woman, with a long, solemn face and dark eyes, but she struggled to hear any remarks addressed to her since a childhood infection had damaged her hearing. Within months, Melville Bell had proposed to, and been accepted by, Miss Symonds.
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Eliza Symonds Bell captured the closeness of her three sons (Alec is on the right) in an early watercolor

Eliza and Melville’s marriage was a happy and long-lasting union, although Eliza was ten years older than her husband and too deaf to hear much of his stirring renditions of passages from great authors. (Melville was said to read Charles Dickens better than Dickens himself. When the elders of his church rebuked him for promoting the “ungodly Mr. Dickens,” Melville stalked out of their presence, vowing that he would never darken the church’s door again. He kept to his word.) A year after their 1844 wedding, their eldest child, Melville, or “Melly,” arrived. Alexander was born two years later, and Edward, the youngest, the following year. Eliza Bell depicted her three sons as curly-haired angels in a watercolor she painted when the boys were still small: Melly is a scholarly young man, Edward is a delightful little boy in skirts, and Alexander is a lively youngster taking aim with an arrow at an invisible target. The boys may have been angelic to their mother, but to their neighbors they were rambunctious, noisy lads, always shouting and banging doors as they rushed in and out of the house. Alec asserted his independence early. Exasperated by being the third Alexander Bell in a row, he decided to add Graham to his own name, becoming “Alexander Graham Bell,” after he met a Canadian student of his father called Alexander Graham.

Alec was born in a flat in 16 South Charlotte Street, but soon after his birth his family moved first to a larger apartment, around the corner at 13 Hope Street, and then, when he was six, to 13 South Charlotte Street. This was a spacious four-story house that the Bells were able to purchase thanks to Melville’s success as a lecturer and teacher. Melville, Eliza, and their three sons occupied the ten rooms on the top two floors, and the lower two floors were rented to tenants. The house was just off Charlotte Square—an elegant Georgian square in the city’s New Town. By 1847, New Town was hardly new (its pale yellow-gray sandstone terraces had been planned nearly a century earlier and largely completed around 1820), but it was far more modern than the dark, cramped medieval buildings of the Old Town, clustered at the foot of Edinburgh Castle. When young Alec threaded his way through the Old Town’s twisting alleys and closes, he would see on each side decaying stone tenement buildings, often ten or twelve stories high, crammed with people from every walk of life—from supreme court judges to street vendors. Pigs and dogs ran freely, and sanitation was nonexistent. He had to sidestep the great clots of tubercular spittle flecked with blood that passersby casually spat onto the cobbles, and he had to keep a watchful eye on the windows above him. Edinburgh pedestrians all knew that the cry of “Gardy loo!” (a Scots approximation of the French “Prenez garde à l’eau”) meant that a chamber pot was about to be emptied on their heads from an overhead window. The odors of garbage, sewage, and coal fires had earned for the Scottish capital the nickname “Auld Reekie.”
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Melville Bell was an early enthusiast of photography:Alec (on left) disliked sitting still for family portraits

In the more salubrious streets of New Town, half a mile from the castle, the Bell household was cheerful and busy, with regular visits from an extended network of relatives and friends. Eliza Bell supervised her children’s education, and when her sons were small, she played the piano for family sing-alongs, aided by a special ear trumpet attached to the instrument’s sounding board. By the time he was ten, Alec had taken over as the family’s pianist. He and his two brothers also excelled at entertaining guests, often with voice tricks. They crowed like cocks, clucked like hens, or performed as ventriloquists, making puppets recite nursery rhymes. Their cousin Mary Symonds recalled how Alec “used to chase an imaginary bee around the room, imitating the buzzing of the bee, and then the muffled sound when it seemed to be caught in the hand.”

But Alec was also a typical middle child, sandwiched between a brainy elder brother, who carried off several school prizes and on whom his father doted, and a sickly younger brother whose health dominated his mother’s attention. Despite his ready laugh, his face wore a quizzical expression in repose, and his deep-set black eyes were serious and intense. He could ham it up at parties, but he was not by nature gregarious: he often retreated into solitude, particularly when he was preoccupied with a project. “He was a thoughtful boy,” in the words of Mary Symonds, “always courteous and polite.” He was particularly sensitive to his mother’s hearing problems, which threatened to cut her off from everyday communication. In addition to communicating with her by speaking close to her forehead, he had mastered the English double-hand manual alphabet, so that he could silently spell out conversations to her. When relatives and friends gathered at the Bells’ dining-room table, all chattering at once and clattering their plates and forks, Alec would sit attentively at Eliza’s side, spelling out to her with his fingers what various people were saying so that she never felt left out. Thanks to his close relationship to his mother, Alec was untouched by the assumption, common at the time, that somehow deafness involved intellectual disability.

Alec’s relationship with his father was more complicated: throughout his life, he would be torn between a gnawing hunger for Melville’s approval and resentment of his domineering manner. Melville Bell was an authoritarian parent, convinced that he knew what was best for his children. When the boys were young, they tiptoed around the house while their father was present. Elocution lessons provided Melville’s bread and butter; a steady stream of stutterers and mumblers arrived at his door, looking for help. Professor Bell corrected their speech problems and prepared students for public recitals. In 1860, he outlined his theories in The Standard Elocutionist, which also included several literary passages arranged for public performance. The book is said to have run to 168 printings in Britain and to have sold a quarter of a million copies in the United States by 1892. The author frequently boasted of his success, before grumbling that he had never received from his publishers the royalties he was owed. However, The Standard Elocutionist did give him the credibility to become a regular lecturer at the University of Edinburgh.

Elocution lessons, however, were not Melville Bell’s abiding interest. He was particularly fascinated by phonetics—the way the human voice actually produces sounds. When young Alec stood outside his father’s study, he often heard the oddest grunts and hisses emanating from it. When he opened the door, he would find bushy-bearded Melville, his stern brow knit in concentration, staring at his reflection in the mirror as he contorted his tongue, jaw, and lips into strange expressions, uttered a sound, then made a rapid sketch of his mouth. Melville’s pride and joy was “Visible Speech,” a series of symbols he had developed to denote different sounds. The basic symbol for each consonant was a horseshoe curve, and that of a vowel a vertical line. How Melville wrote these symbols depended in each case on the particular action of the tongue, the breath, and the lips—so as he wrote, he would constantly emit different sounds and check his reflection. There were modifying symbols, such as hooks and crossbars, to signify particular vocal positions, and additional symbols for actions like suction and trilling. Melville Bell spent years cataloging every sound a human mouth could make and devising a way to put them on paper. The culmination of his work would be Visible Speech: The Science of Universal Alphabetics, which he would publish in 1867. Anyone who mastered his Visible Speech symbols, he claimed, could reproduce any sound exactly, even if he or she had never heard it before and had no clue what it meant.
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Melville Bell’s Visible Speech system made it possible to transcribe, and reproduce any sound a person could make.

Melville Bell’s efforts to systemize speech, while seemingly abstruse, were typical of the intellectual fervor of the mid-nineteenth century—a time when human knowledge seemed to be expanding exponentially as the world was shrinking. Steam power, which had launched the Industrial Revolution, had speeded up travel within and between continents. Trains traveled five times faster than the fastest stagecoach, and steamships had cut the average duration of a transatlantic crossing from forty to twelve days. Melville Bell was not the only Victorian eager to chart the unknown. Intrepid missionaries and explorers spread out to every corner of the globe, intent on mapping the vast areas still left blank in their atlases and on making contact with the heathens (always heathens, in the Victorian view) who inhabited them.

In southern Africa, David Livingstone slogged north from Cape Town, preaching the Gospel despite being maimed by a lion and felled by swamp fever. In northern Africa, Richard Burton rode off into the desert, determined to find the source of the Nile. These explorers met a bewildering array of hitherto unknown peoples and tribes, speaking different languages. But they could rarely communicate with them, as these languages were unknown and in some cases lacked their own alphabets. For nearly a century, voice experts had tried to construct a written phonetic system that could be used to transcribe any language from anywhere in the world. Now, Melville Bell announced proudly, he had achieved a workable system. He was convinced that his book would bring him both fame and fortune.

While his father was perfecting his elaborate system of curves and hooks, Alec attended Edinburgh’s Royal High School, the most important school in Scotland. When it was built in 1829, everything Greek was in fashion, and the school was modeled on the Temple of Theseus in Athens. The city could boast as graduates several stars of the Scottish Enlightenment, including philosopher David Hume, political economist Adam Smith, and writers Robert Burns and Sir Walter Scott. This intellectual explosion prompted Edinburgh to style itself “the Athens of the North.” But Alec wasn’t particularly interested in Athens, and despite Scotland’s impressive record of inventors and engineers (the Glaswegian instrument-maker James Watt commercialized the steam engine in the 1770s), the Royal High School neglected the sciences, Alec’s favorite subjects. So, to his father’s dismay, Alec’s school record was unimpressive. Chronically untidy and late for class, Alec often skipped school altogether to go bird-watching on Arthur’s Seat, the rise of land just beyond Edinburgh Castle. Instead of learning Greek, he preferred to collect plants, shells, small skeletons, and birds’ eggs. For Alec, as for many boys, high school was just a distraction from more exciting pursuits. Years later he wrote rather apologetically, “I passed through the whole curriculum of the Royal High School, from the lowest to the highest class, and graduated, but by no means with honours, when I was about fourteen years of age.”

Outside the classroom, however, he demonstrated the ingenuity and single-mindedness that would shape his later career. While still a youngster, he invented not only the speaking machine but also, for a local mill-owner whose son was one of his friends, a machine for removing the husks from grain. He installed his collection of birds’ eggs, dried grasses, and fossils in one of the rooms at the top of the Charlotte Street house and announced that this was his “laboratory.” His brothers and friends were enrolled in what he grandly termed “The Society for the Promotion of Fine Arts among Boys.” Each youthful member was dignified with the title “professor” and invited to give a lecture. Alec adopted the title “professor of anatomy” and took great delight in dissecting the corpses of small creatures, including rabbits and mice, for his fellow professors’ benefit. He lost his audience, however, when he thrust a knife into the belly of a dead piglet and the foul gas trapped in its intestines was released with an eerie groan. A posse of young professors scuttled down the stairs of the tall house and out into the street.

Along with his brothers, Alec embraced the exciting new medium of photography. The technology was still in its earliest stages, and the boys laboriously coated glass plates with collodion, dunked them into a pan of silver nitrate, exposed them to the desired image, then developed them. The process took hours and the results were often disappointing, but Alec would always persevere. This was the kind of learning he liked: hands-on discovery. And he could lose himself in music. He would sit at the piano, sight-reading sheet music with extraordinary ease. He would play so intensely, with such concentration, for so long that he would end up with a splitting headache.

A studio photograph of Alec at fifteen, taken in 1862, a few months after he left the Royal High School, shows a skinny, clean-shaven young man with a prominent nose, thick, dark hair swept back from a broad brow, and an intense gaze. The debonair young gentleman in this portrait looks closer to twenty than his real age, particularly as he is holding a top hat so shiny it could have belonged to an undertaker. This young cosmopolite is a dramatic contrast to the unkempt youngster who appears in the blurred family photos of earlier years. The studio photograph was taken during the year Alec lived with his widowed grandfather in London. The older Alexander Bell had taken his grandson in hand in no uncertain terms, insisting that the young man spend more time on his studies, practice the piano more regularly, and dress like an English gentleman rather than a Scottish farm boy. He had made Alec exchange his comfortable, shabby tweeds for an Eton jacket. However, the photograph suggests that Alec didn’t enjoy this enforced transformation: he holds his top hat awkwardly, and looks distinctly uncomfortable. Throughout his life, he resisted attempts to dress him up or pin him down for studio photos—Alexander Graham Bell always hated “ceremony.” Nevertheless, his year in London, away from home, gave him a taste for freedom from paternal pressure. His year with his grandfather, he would write, “converted me from a boy somewhat prematurely into a man.”

By now, young Alec had sensed that he needed more education, even if his high school record was dismal. Because money was tight in the Bell household, he and Melly made a deal: one would stay home in Edinburgh and attend university for a year or two while the other earned the money to pay for it, then they would trade places. So when Alec was sixteen, he left home to teach for a year at Weston House, a boys’ boarding school in the handsome old market town of Elgin on the Moray coast, in the northeast corner of Scotland. In return for teaching piano and elocution, he received board, ten pounds, and further instruction in Latin and Greek. In the meantime, Melly attended the University of Edinburgh. Between August 1863 and early 1866, everything went roughly according to plan. Alec spent a total of eighteen months in this period in Elgin, where his students were so impressed by his serious demeanor and London manners that they never realized that several of them were older than he was. He reveled in his independence, and in the dramatic landscape: “I spent many happy hours lying among the heather on the Scottish hills, breathing in the scenery around me with a quiet delight that is even now pleasant for me to remember.”

But two developments ensured that Melly and Alec’s plan would never be completed.

The first was their father’s obsession with his universal phonetic system. By now, Melville Bell had nearly perfected Visible Speech, and he decided that before he published it he should drum up public support in the hope of getting a government subsidy for the book. After Alec’s return from Elgin in the summer of 1864, Melville drilled the three brothers in his elaborate system of notation. Then he took his boys on the road. In Edinburgh, Glasgow, and London, various speech experts dictated words to Professor Bell in different accents, dialects, and languages, including Hindi, Persian, and Urdu. While his sons remained outside the room, Professor Bell transcribed them onto a blackboard in Visible Speech symbols. Then he invited one of his sons into the room. Reading the carefully transcribed lines of horseshoes, lines, hooks, and crossbars, Alec or one of his brothers would reproduce the sounds perfectly. In one packed theater, Alec was summoned on stage by his father to reproduce sounds that, it seemed to him, could have no meaning to anybody. The symbol that Melville had written on the blackboard required him to blow a puff of air while the tip of his tongue touched the roof of his mouth. When he performed this act of lingual gymnastics, the audience burst into applause. Alec had reproduced one of the most obscure sounds in the universe: the Sanskrit cerebral T, described by a linguistics professor in the audience as almost impossible for an English-speaking person to pronounce. “The professor expressed surprise,” Alec later noted, “that Mr. Bell’s son should have given it correctly at the very first trial, without ever having heard the sound at all.”

Alec enjoyed doing the demonstrations—they weren’t so different from the parlor games at family parties—but they diverted him from his goal of a university education. They didn’t even elicit the hoped-for government subsidy. However, the demonstrations did spur Alec toward experiments of his own into the production of sounds. He started playing around with a set of tuning forks, to investigate the composition of vowel sounds. His keen ear had allowed him to detect that certain vowel sequences were composed of both ascending and descending musical scales. He also devised instruments with stretched membranes, to measure the vibrations in air created by human speech—instruments that were a crucial step toward what would become his greatest invention.

The second development that sabotaged Alec’s hopes for a decent education was his brother Edward’s deteriorating health. By now, Alec’s grandfather had died and Melville and Eliza Bell had moved to London, where they established themselves in his house in Harrington Square, just behind Euston Station. Melville was convinced that he would be able to lobby officials for recognition of the Visible Speech system more easily from here. But his youngest son, Edward, known as Ted, had begun to lose weight, to cough, and to struggle for breath. The Bells watched with sinking hearts: these were the warning symptoms of tuberculosis, the contagious lung disease that flourished in the dank, sooty atmosphere of nineteenth-century cities. Tuberculosis—variously known as TB, consumption, or the Great White Plague—was as much a scourge and a stigma as AIDS today. A diagnosis of tuberculosis spelled the end of a young man’s hopes for a glittering career, or a young woman’s hopes of a good marriage. There was no cure. The only remedy that sometimes worked was prolonged rest in a sanatorium somewhere far from polluted industrial cities like Edinburgh and London. But the Bells could not afford to send Ted away. Instead, the young man lay on the couch in the drawing room, in the largest, dirtiest city in the world, growing paler and weaker by the day.

With money even tighter now, Alec’s parents wanted their boys close in this family crisis, so Alec moved to England. But he firmly resisted his father’s demand that he move back into the family home. Instead, he struggled to make a living from teaching in a school in Bath, on the edge of the English Cotswolds, and tried to enroll in a university degree course. For a young man sensitive to family duty but eager to carve out his own path, this was a grim time. Alec was now taller than his father, which only seemed to make Melville even more pugnacious in argument. Jutting out his bushy beard as if it were a weapon, Melville would vociferously oppose his son’s plans to combine teaching and studies, insisting that Alec’s health would suffer. Alec’s health certainly seems to have been unreliable: he complained of headaches, depression, and sleeplessness. Perhaps this wasn’t surprising considering the undisciplined intensity of his work habits. In a pattern that would last a lifetime, he would sit up all night reading by the yellow glow of gas lamps or working obsessively on sound experiments. He stumbled toward his bed only when he saw the pale light of dawn seeping through the curtains. His health problems and his careless disregard for them drove his mother into a fever of overprotectiveness (“Keep clear of pickles … take a dose of Cammomilla on going to bed, and one of Belladonna on getting up … wear your flannel shirts … surrender yourself to Papa’s judgment”).

The pressure to live at home was relentless. His parents yearned for his company: “We would not like to be without one of you at home,” his mother wrote. Then, in 1867, the dreaded blow fell. Edward, aged only eighteen, passed away. “Sorrow we can never cease to feel for the loss of our darling Edward,” his heartbroken mother wrote, “but it must be a sorrow chastened by submission to the will of God. He was a dear good boy and our way will be dark without him.” With Ted gone, twenty-year-old Alec could no longer keep his distance from his father. He reluctantly sacrificed his hard-won autonomy and joined his bereaved parents in London. Melville and Eliza were immensely relieved, because, like most parents, they firmly believed that they knew better than their son what was good for him. “Young birds are very prone to try the strength of their wings too soon,” Eliza added. “The parent birds know best the proper time for independent flying.”

Residence in Harrington Square had its advantages. Alec had more opportunity to play around with the kind of sound experiments he loved, and Trouve, the family’s good-natured Skye terrier, was a willing accomplice. Alec would fill a bowl with scraps of meat, then set to work on the family pet. With a judicious mix of treats and jaw adjustments, he taught Trouve to talk. The terrier was more versatile than the speaking machine of Edinburgh days. “The fame of the dog spread,” Alec later recalled. “Many were the visitors who came to the house to see this dog sit up on his hind legs, and with a little assistance from my hand growl forth the words, ‘How are you Grandmama?’” (Trouve’s repertoire consisted of “Ow,” “ah,” “oo,” “ga,” and “ma.”)

Alec also had the chance to mingle with his father’s colleagues and former students from Edinburgh days. Among the latter was James Murray, who had moved from Edinburgh to London after the death of his wife and child, to work as a bank clerk. Alec’s father decided to take this enthusiastic amateur dialectician along to a meeting of the Philological Society, at which scholars stroked their beards and discussed with enthusiastic pedantry the origin, pronunciation, and meaning of words. Murray would devote his life to the society’s most famous project: the definitive English dictionary, eventually published as the Oxford English Dictionary. But in the late 1860s, both James Murray and Alec Bell had other pursuits in mind. In the summer of 1867, Alec was best man at Murray’s second marriage. Alec himself was courting Marie Eccleston, a young trainee teacher from Lancashire who often called at the Bells’ Harrington Square home. Eliza Bell liked this cheerful, rather forceful young woman: “He will not find many like Marie in strength of character,” she wrote to a friend.

Alec was busy these days: he attended physiology and anatomy classes at the University of London and taught deaf children at a private school in Kensington. He and his father were successfully using Visible Speech to teach deaf children to pronounce words correctly, by learning how to shape their mouths. But when Melville Bell traveled to Canada and the United States in 1868 to promote Visible Speech, Alec also had to keep an eye on his father’s pupils and publications in London. He barely slept as he tried to continue his sound experiments despite the added teaching load. When Melville Bell returned from his travels, he found Alec looking skinny, unkempt, and exhausted. This, of course, confirmed Melville’s self-serving view that his son was far too irresponsible to be independent. Alec was “a perfect baby,” Melville wrote to a friend in Canada, “and needs to be told when to wrap up in going out, when to change boots or wet clothes etc. etc.”

Yet the Bells had every reason to worry about their children’s health. In 1868, their eldest son, Melly, who had married a pretty young woman called Carrie Ottoway and had set up a speech therapy practice in Edinburgh, became the proud father of a son, Edward. Before the child reached his second birthday, he died of an unidentified disease that was probably tuberculosis. Alec knew that Melly’s health was also uncertain. Then one day James Murray and his new wife called at the house in Harrington Square. A troubled Alec met them at the door and drew them conspiratorially into the drawing room. Running an agitated hand through his long, lank black hair, he confided to them, “I don’t know how to tell Father, but Melville is bringing up blood again.” Within a few weeks, in late May 1870, the Great White Plague had taken the life of twenty-five-year-old Melly. He was buried next to his grandfather and youngest brother in London’s Highgate Cemetery.

It is hard to imagine the heartbreak in the Bell household. Black crepe was draped over the Harrington Square windows; Eliza retired weeping to bed for days; Melville could barely bring himself to mention his dead sons. For twenty-three-year-old Alec, both the sorrow and the pressure were intense. A few years earlier, he and his brothers had been lively young mischief-makers, tearing up and down the stairs of their Charlotte Street house, terrorizing neighbors and cousins. Death had been treated as a distant joke—as boys, he and Melly had even made a pact that whoever died first would try to contact the other from the afterlife. Now Alec found himself the only surviving brother, missing the easy companionship he had once taken for granted and bearing the impossible weight of his parents’ grief. His home felt like a morgue, and yet he knew that now he could never leave.

Eliza Bell worried incessantly about Alec’s health, and what she called his “head-achey fits.” Melville Bell paced around his London study for hours, his brow knit with frustration. Pain at his loss and anxiety about his remaining son were compounded by the dismay he felt that his precious Visible Speech was going nowhere, despite praise in learned journals. In an effort to make the system more accessible, he had published a simplified version in 1868, in a sixteen-page pamphlet entitled English Visible Speech for the Million. But “the Million” chose to ignore it. Only the most ardent philologists understood the point of an extremely complicated system that recorded strange sounds without regard to their meaning.

Abruptly, Melville Bell took a decision that, for a well-established professional in his fifties, was extraordinarily brave. He recalled how the bracing climate of Newfoundland had restored his own health thirty years earlier, and he remembered his visit only two years before to several Scottish friends who had settled in Canada. Melville had spent a few days with the Reverend Thomas Henderson in Paris, a small farming community set in the lush countryside of southern Ontario, fifty miles west of Toronto, the provincial capital. He had marveled, he wrote home to Eliza, that the Hendersons all looked ’as young as when I saw them last. The climate, trying as it is in its extremes of heat & cold, evidently agrees well with our fellow countrymen.” Now he decided that he, Eliza, Alec, and their son Melville’s widow, Carrie Ottoway Bell, for whom they felt responsible, should immediately uproot themselves from their comfortable London life and move to Canada.

Melville was a great one for just barging ahead, on the assumption that all around him would bend to his will. Alec was not so sure. He still nursed a passion for Marie Eccleston; he still hoped to earn a degree at the University of London; he enjoyed teaching at the school in Kensington; he couldn’t imagine leaving the most important city in the world for a distant colony. But Melville had made up his mind, and Eliza was so desperate to leave behind the soot and sad memories of London that Alec knew he had no choice. Moreover, Marie Eccleston did not seem as heartbroken by his impending departure as he wished. There was an almost cavalier tone to her farewell note: “Don’t grieve about your examinations etc. … [A]ll the degrees in the world would not make up for ill-health.” Marie’s final piece of advice suggests she knew her beau better than he knew himself: “Don’t get absorbed in yourself—it is one of your great failings,” she suggested. “Mix freely with your fellow [men].”

In June, Alec took the train to Edinburgh to dispose of Melly’s piano and household effects. Slumped in the corner of the carriage, staring wistfully at fields and moors steeped in history, he felt trapped, by his own poor health as much as by his father’s firm decision. The following evening, after he had packed up Melly’s meager belongings, his mood was even gloomier. Perched on an uncomfortable wooden chair in his dead brother’s dusty, abandoned study, he listened to the sounds of the city he had loved since childhood and tried to imagine a new life in the New World. All Alec knew about the colonies in British North America was that they had swallowed up large numbers of Scots emigrants during the previous half-century and had formed a self-governing “Dominion” only three years earlier.

His bleak stereotype of Canada seems to have been based on popular books like Catharine Parr Traill’s The Backwoods of Canada, first published in 1836 and reprinted frequently, which described the struggle to survive in a pitiless, thinly populated landscape. “[I] tried to imagine myself in the Backwoods of Canada,” he wrote to his parents. “It was not very hard to imagine … sitting on borrowed chairs, in the empty classroom.” But he could see his parents’ desolation, and he reluctantly admitted that they had cause to be anxious about their last remaining son. Despite his own repeated denials, all the signs of TB were there. His headaches had intensified, and he coughed repeatedly. Although he was well over six feet tall, his weight was down to about 130 pounds and his face was gaunt. Eliza reassured Alec, “You don’t really think you are going into the backwoods, do you? You are merely going into a country house, and will have civilised society there, just as much as you have here.” The Bell family’s passage was booked on a steamer that left London on July 21, 1870. In later years Alec would tell friends, “I went to Canada to die.”


Chapter 2

THE BACKWOODS OF CANADA
1870

Alec was withdrawn and gloomy during the ten-day voyage across the Atlantic; his parents saw him only at mealtimes, when he barely touched his food. Most days, he stayed in his cabin, studying a new book he had bought in London by the German scientist Hermann von Helmholtz, entitled On the Sensations of Tone. He also scribbled in a small notebook (on the cover of which he wrote “Thought Book of A. Graham Bell”) his lingering resentment against his father’s decision to emigrate. “A man’s own judgement should be the final appeal in all that relates to himself. Many men … do this or that because someone else has thought it right.” But once the Bells had landed at Quebec City and had transferred themselves and their baggage to the steamer that would take them up to the St. Lawrence River to Montreal, his spirits began to lift. A sense of eager anticipation rippled through the party as they contemplated the spectacular scenery in the early August sunshine. Thick green forests interspersed with pretty little villages crowded down to the edge of the mighty river, and the sound of church bells rang across the water from the silvery spires of sturdy stone churches. Alec took deep breaths of the cool, clean air, fragrant with the smells of pine resin and wood smoke. He allowed himself to address a few civil words to Melville and to accompany his sister-in-law as she took a turn around the deck.

If Alecs expectations of the Great Dominion of the North were based on The Backwoods of Canada, his first glimpses of his new country must have been as reassuring as his mothers words before they left England. The Bells disembarked from the St. Lawrence steamer at Montreal, the largest city in Canada—a bustling seaport of nearly 100,000 people, the hub of a rapidly expanding railroad system, and the center of the Canadian banking system. There was a comfortable familiarity to the city: although the language of the warehousemen and porters was an incomprehensible French dialect, once the Bells left the docks Alec heard more English spoken than French, often with a Scottish accent. Many of the streets were named after Scotsmen: McTavish, Drummond, Mackay. There was nothing strange about the architecture, either. Scottish merchants who earlier in the century had amassed fortunes in the fur trade had built themselves splendid stone mansions along Sherbrooke Street that were reminiscent of the granite mansions built in the Scottish countryside by wealthy lairds. When the four Bells breakfasted in their hotel, they were happy to be offered porridge, even if they were surprised to see fellow guests eating it with maple syrup. As they strolled around the cobbled streets, only the muggy heat of an eastern Canadian summer was utterly foreign.

From Montreal, the family took the Grand Trunk Railway train west, to their friends the Hendersons in southern Ontario. As the iron engine steamed through the sunlit countryside, Alec stared out of the window at the prosperous little towns, well-established farms, and snake fences weaving their way around flat fields of wheat. Within a few days of unpacking his bag at the Hendersons’ rectory in Paris, Melville Bell had seen a ten-and-a-half-acre farm called Tutelo Heights, eight miles away. With customary brio, he snapped it up for $2,600. The main house, a pleasant two-story white building, boasted four bedrooms, a large dining room, a study and parlor, a good-sized kitchen, and an attractive front porch with gingerbread trim. There was a glassed-in plant conservatory, and behind it a small workroom. There were also an orchard filled with apple, plum, and cherry trees, a stable, a carriage shed, a henhouse, a pigsty, an icehouse, a well, and rainwater cisterns. At the back of the house, beyond a high bluff, wound the Grand River on its way to Lake Erie. And on the other side of the river were the church spires and factory chimneys of Brantford, one of the busy little manufacturing towns (Elora, Waterloo, Berlin, Gait, and Guelph were its friendly rivals) that had sprung up in the Grand River Valley in the mid-nineteenth century.
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Tutelo Heights, the Bell home in Canada, was an Italianate villa near the friendly little manufacturing town of Brantford.

In 1818, only twelve Europeans lived by the ford across the Grand River that was named after Mohawk chief Joseph Brant. When the Bells arrived fifty-two years later, there were close to ten thousand. Although Tutelo Heights was four miles from the center of town, just before seven each morning they would hear the whistles and bells of a hundred factories, summoning mechanics, foremen, timekeepers, bookkeepers, and laborers. Massey mowers and reapers, Tisdale’s iron stoves, Lily White Gloss Starch, T. J. Fair cigars—“Made in Brantford” was stamped on goods that were dispatched to every corner of British North America. The burghers of Brantford were intensely patriotic, raising their glasses to Queen Victoria at celebratory dinners as if they lived in Kent or Cumberland back in England. The town boasted two daily papers (the Brantford Courier and the Daily Expositor) and, of particular interest to Melville Bell, its own rail link to the United States—the Buffalo and Brantford Railway had opened in 1854.

Tutelo Heights fulfilled Eliza Bell’s promise that, in Canada, the Bells would live in a comfortable “country house.” And Melville didn’t have far to look for “civilised society.” Between the town and Tutelo Heights lay the property of Ignatius Cockshutt, one of Brantford’s leading citizens and owner of the best dry goods store in town. Eliza and Carrie soon discovered that Mr. Cockshutt’s bolts of silks and wool cloth were as good as anything on offer in Edinburgh stores. A short drive away from the Bells’ new home was Bow Park, a large estate belonging to George Brown. By 1870, Brown was a leading Liberal MP in the Canadian parliament in Ottawa, as well as the wealthy editor of the influential Liberal newspaper the Toronto Globe. He was also a fellow Scotsman—born in Edinburgh, he had been educated, like Alec, at the Royal High School. Thanks to Brown, along with their other friends from Edinburgh days, the Bells easily slipped into the Scots-dominated society of late-nineteenth-century Canada.

Yet Brantford had little to offer Alec intellectually. The nearest school for the deaf was in Belleville, 180 miles to the east. The nearest university was sixty-eight miles away, in Toronto. All Alec could do was acknowledge his poor health and take things easy. He spent the rest of that summer at Tutelo Heights quietly sitting in the garden with a rug, a pillow, and a book, feeling the sun on his face and brooding about the life he had left behind. Memories of his dead brothers were never far from his mind, and he often caught his mother staring sadly at a photograph she kept tucked in a drawer, of Edward lying in his coffin. Melville busied himself with organizing his new estate, and Carrie helped Eliza master such rural obligations as planting a garden and keeping hens. But Alec felt bored and frustrated. He never really warmed to the flat landscape of southern Ontario. “Go where you will in Canada,” he wrote a few years later, “your horizon is bounded by trees! You seem to be perpetually in the midst of a clearing! … The fields are full of stumps. Here and there some solitary giant tree—a relic of the primeval forest—stands mourning over the remains of its companions—to show how recently the land has been reclaimed from the wilderness.”

However, enforced idleness did give Alec time to notice what was happening in the wider world. In particular, he began to see how his little experiments back in Britain with tuning forks and the speaking machine might fit into the explosion of inventions and scientific advances in North America and Europe.

The mid-nineteenth century was a wonderful time to be alive for a young man with a quick brain and endless curiosity. Today, we can understand the technological revolution of Bell’s day only if we compare it with the impact that microprocessors have had on our own lives. The same coal-driven steam power that had accelerated travel and shrunk the world had also transformed a way of life that had existed virtually unchanged for over a century in the United States, and far longer in Britain’s rural areas. The Industrial Revolution picked up speed in the early nineteenth century, as steam-driven machinery vastly increased productivity and spawned factories in the rapidly expanding cities of northern England and the United States. Working conditions in the new industrial cities were brutal, but ordinary people’s lives on both sides of the Atlantic were immeasurably improved by such mechanical inventions as the sewing machine, the rotary printing press, the mechanical reaper, and the steam train. The entrepreneurial spirit thrived in North America. It soon appeared as though every young go-getter had a blueprint for a new gadget in his back pocket: better bobbins, music stands, valves, kitchen implements. “There is no clinging to old ways,” a German visitor to the United States noted in the 1820s. “The moment an American hears the word ‘Invention’ he pricks up his ears.” A town like Brantford, the Bells’ new home, owed its prosperity to technological ingenuity coupled with entrepreneurial push.

By the time that Alec had moved to Brantford, the second wave of the Industrial Revolution had begun, as scientists and inventors scrambled to produce technological, electrical, and chemical inventions rather than purely mechanical innovations. The big breakthrough in electricity had come at the end of the eighteenth century, when Italian physicist Alessandro Volta had built the first electric battery. Although weak and primitive compared to modern batteries, Volta’s invention was a major advance since it could produce a continuous flow of electricity along a wire. Before this breakthrough, researchers could produce only short bursts of current with little control over the voltage. Electrical pioneers in Germany, England, and America quickly grasped that if electricity could be carried through a wire, the same current might be used to carry a message. Ten years before Alec was born, in 1837, American artist Samuel F. B. Morse demonstrated an electrical telegraph that used pulses of electric current to send messages over a wire. Morse and his collaborator Alfred Vail devised the famous code of dots and dashes to represent letters, numbers, and basic punctuation. In their receiver, an electromagnet moved a stylus so that it marked long and short strokes onto a moving paper tape. Over the next decade, Morse and Vail made numerous improvements to their original design. They developed relays (a switch operated by an electromagnet) so that messages could be sent over great distances, and they invented the telegraph key, a switch that could be operated at the touch of a finger, so that telegraph operators could send messages more quickly. In 1843, President John Tyler signed a congressional appropriation to Morse to build the first telegraph line, from Baltimore to Washington. The first message was sent over the line on May 24,1844. Morse, son of a Congregational minister, tapped out the exclamation of the prophet Balaam in Numbers 23:23: “What hath God wrought?”

Either Morse or God had wrought a revolution. Previously, the fastest way a message could travel was along lines of signal poles or towers. These semaphore telegraphs required an operator at each station and could work only in clear weather. Most messages, however, were transmitted by pony express over land, or by schooner over water. When Lucrece Morse, Samuel Morse’s first wife, had died in New Haven in 1825, her husband had been busy painting portraits in Washington. He did not hear the tragic news of her death until several days later—too late even to attend her funeral. Now, thanks to his invention, the message could outrun the messenger and he might have heard the same day. The potential of this extraordinary invention was immediately recognized by American power brokers. Within a week of Morse’s inaugural message, the telegraph was used to transmit to Washington the results of the vote at the Democratic Convention in Baltimore on the next presidential candidate. The convention had been deadlocked between Martin Van Buren and Lewis Cass. After the ninth ballot, a staccato message came down the wire: “Polk is unanimously nom.” The convention had picked a dark-horse candidate: James K. Polk of Tennessee.

By the time Alec arrived in Canada, Samuel Morse’s “electro-magnetic telegraph” had been in use for more than twenty years and Morse was enjoying fame as the Lightning Man. (Lightning was the only electrical manifestation that most people understood. When Morse had tried to explain to members of the U.S. Congress how his invention actually worked, they looked, according to one witness, as blank as if he “had spoken in Hebrew.” Only a successful demonstration convinced them of the telegraph’s potential.) In 1870, the length of the telegraph wire, strung between an army of wooden telegraph poles and thrumming across the continent, approached 250,000 miles. Massachusetts was linked to California, Ottawa to Montreal, and every city and town in between either was or hoped to be connected to the expanding web of wire. The telegraph was part of an emerging commercial infrastructure that was producing and distributing wealth at record speeds. Newspapers, insurance companies, and political parties had all leaped to exploit it. Businesses in New York City could communicate directly with their offices in Boston, Toronto, New Orleans, or San Francisco. The Western Union Telegraph Company, incorporated in 1857, was busy buying up local telegraph companies and was well on its way to the goal of every nineteenth-century American industry— a complete monopoly. Outside the United States, Morse’s telegraph wires linked Berlin to Aachen and Hamburg in Prussia, Stockholm to Uppsala in Sweden, London to every major industrial city in England. In India, Calcutta was connected to Bombay and Madras; Sydney and Adelaide were linked in Australia.

Even more remarkable, the New World was now connected to the Old World by thousands of miles of undersea cables. When the first attempt to lay a 1,700-mile-long transatlantic telegraph cable was made in 1856, from the island of Valentia off the southwest corner of Ireland to Newfoundland, the American press had exploded with excitement. “THE GREAT WORK OF THE AGE” read one newspaper headline, and the New York Tribune asked, “Where in the annals of the world have we the evidence of a stride the one-millionth part as sublime as this in its immensity?” A decade later, when the cable-laying was successfully completed by the 700-foot-long steamship the Great Eastern, euphoria rolled across the ocean. Queen Victoria and President James Buchanan exchanged telegraphed congratulations, and toasts to “England and America United” were heard at banquets on both continents. New York City, noted its chronicler George Templeton Strong, threw itself into an “orgasm of glorification.”

It is hardly surprising, then, that the electrical telegraph caught Alec Bell’s imagination, given his lifelong interest in communications. While he was still teaching in Bath, he had hooked up a primitive telegraph system, powered by homemade electrical batteries, between neighboring houses. Now, in Brantford, temporarily freed from the obligation to earn his living, he allowed his mind to grapple with the complexity of telegraph technology. As his health improved, he decided to convert the workroom behind the conservatory into a makeshift laboratory. He returned to the book that had absorbed him during his transatlantic voyage—Helmholtz’s On the Sensations of Tone. Helmholtz had managed to synthesize vowel sounds by keeping several tuning forks in simultaneous and continuous vibration. Soon Alec had put together a construction that held upright a series of tuning forks, with which he tried to replicate Helmholtz’s work. But it wasn’t just sound that fascinated Alec: he was also intrigued by electricity and its new uses for communication.

A single issue now preoccupied him: Could Helmholtz’s theories on the nature of sound have any application for the electric telegraph? In particular, could they solve a puzzle with which amateur engineers all over the United States were grappling? Nearly thirty years after its first commercial application, the telegraph system was still limited to sending one message at a time. The race was on to increase its capacity, by figuring out a way first to send two messages over one wire simultaneously in opposite directions and then to transmit several messages in the same direction simultaneously. Alec was determined to join this race. He had only a sketchy understanding of the nature of electricity, but he did understand how human beings produced sound—a knowledge that none of the other competitors in the race could boast. As the skinny, pale young man lay in the garden at Tutelo Heights, feeling the late summer sunshine bring new color to his face, he dreamed about a multiple telegraph that would marry Helmholtz’s acoustical theories with Morse’s system of electrical impulses. His goal was a “harmonic telegraph,” which would employ sympathetic vibration to send several messages on a single wire at the same time.

In 1844, Samuel Morse had catapulted the world into a new era when he vastly accelerated the speed of communications. Alexander Graham Bell would invent something far more sophisticated than the Lightning Man’s electrical telegraph. The young Scotsman would make instant communication accessible to everybody, and change the world forever. But he would achieve this only after several false starts, and only because he found the right people to help him.


Chapter 3

BOSTON BOUND
1871–1874

By the end of August 1870, Alec’s health was starting to improve and his energies began to return. His gaunt cheeks and lanky frame filled out; his black eyes, deep-set and intense, lost their feverish look; he grew impatient with the inactivity of his routine. When the apples in the orchard ripened during the warm fall days, he helped the hired man pick them. Once the temperature dropped and the leaves began to turn, he started playing the piano again in the parlor while Carrie and his mother sewed thick woolen petticoats in preparation for their first harsh Canadian winter. He explored the countryside around Tutelo Heights and discovered the Six Nations Reserve a few miles down “a most awful road.”

This was home to the Iroquois Loyalists who had left the Mohawk Valley of upper New York State after the American Revolution and had traveled north into what was then British North America. The six different Indian bands living there still spoke their own languages: Mohawk, Tuscarora, Oneida, Onondaga, Cayuga, and Seneca. The Six Nations Reserve was an exotic little subculture amid the sea of stifling conformity and materialism that was English Canada. Alec struck up a particular friendship with George Johnson, an attractive young Mohawk chief with an English-born wife. Alec was fascinated to meet a genuine North American Indian and to learn about wampum belts, peace pipes, and beadwork. George allowed him to record the Mohawk language in Visible Speech and to dress up in the fur hat and fringed jacket that he wore for ceremonial occasions on the reserve. The most permanent memento of this friendship was the Mohawk war dance that the chief taught the immigrant. In the coming years, at moments of triumph in his life, Alec would raise his arms and, with a gleeful whoop, break into the dance. It never failed to startle observers.

Otherwise, life in small-town Canada was stultifying for the young Scotsman, eager to pursue his own interests in education and scientific experiments. He dreaded being a financial burden on his parents. The proceeds from the sale of their London effects and the income from The Standard Elocutionist were not enough to keep all the Bells in style at Tutelo Heights. Moreover, Brantford’s numerous factories were not doing so well during these years: the Canadian economy was in a slump, and the American market was largely closed to Canadian goods. Alec’s father was frustrated by both the depression of his neighbors and the shortage of openings in Brantford for a highly qualified elocution teacher. His only local sources of income were public elocutionary performances, of a type he had come to regard as below him in Scotland. In August 1871, the Brantford Courier reported that at a concert commemorating Sir Walter Scott, “Prof. Melville Bell s great elocutionary powers were brought into requisition, and all who heard his reading will bear us out in the assertion that he literally caused many of the dramatis personae of Scott’s works to pass in review before the admiring eyes of his audience.” This would have been fine praise for an actor, but “Professor” Melville Bell considered himself a cut above that kind of thing. It made for a difficult atmosphere in the Bell home: Alec knew that they were in Canada only for his sake, and nobody was really enjoying the experience. Only Eliza, relieved by the improvement in her beloved son’s health, maintained a sunny optimism. Every sigh and grunt that Melville uttered sounded, to Alec, like a reproach.

Melville Bell looked south for business to boost his battered ego and strained finances. Once his family was settled, he caught the train to Buffalo and then on to New England, on a money-making lecture tour that featured readings from Shakespeare interspersed with promotional talks about Visible Speech. His portly figure, resplendent in frock coat and muttonchop whiskers, took to the stage in venues across the northeastern United States. In Boston he renewed the acquaintance he had struck up two years earlier with Miss Sarah Fuller, principal of the newly established Boston School for Deaf Mutes, where lip-reading and speech were taught. He was invited to give a further series of lectures on using Visible Speech in the education of deaf children. Eager to get home, he declined the offer but mentioned that his son Alec might be interested in traveling down to Boston. When Alec heard what his father had done, he saw his chance to leave home. “I should not personally object to teaching Visible Speech in some well-known institution,” he wrote his father, “if you would get an appointment—even if it was not remunerative.” Melville spoke to the Massachusetts Board of Education, then telegraphed his son that there was a possibility of various teaching stints, including a month at Miss Fuller’s school in Boston and another month at Miss Rogers’s Clarke Institution for Deaf Mutes at Northampton, which also taught the “oral method” (lip-reading) of communication to deaf children. Miss Fuller and Miss Rogers, two formidable pioneer educators, were keen to know more about Visible Speech.

A couple of times a week, Eliza would send Alec into Brantford to collect the mail. Eliza, like so many immigrants, longed for letters that would connect her with the Old Country. She missed the network of cousins scattered through the British Isles; she would inquire wistfully why they didn’t follow the Bells’ example and move to the colony. So Alec would dutifully ride off in the ponycart, down Mount Pleasant Road to Brantford, often accompanied by his widowed sister-in-law. Like Alec, Carrie was blossoming in the Canadian air; her cheeks glowed with health, and she enjoyed Brantford’s church socials and tea parties. The two attractive newcomers waved at neighbors and acquaintances as their vehicle bounced along the rutted track.

Each time Alec reached the post office, he searched eagerly for an envelope bearing a U.S. rather than a British stamp. In March 1871, the letter for which he longed finally arrived. The Massachusetts Board of Education had passed a $500 appropriation to finance additional teaching for deaf children. Alec was invited to arrive in Boston as soon as possible, on a short-term contract to teach with Miss Fuller.

After only eight months in Canada, Alec was Boston-bound. It nearly broke Eliza’s heart to say goodbye to her only remaining son. Would she ever see him again? She channeled her distress into her usual fever of concern about his health, and he was barely out of the house before she began firing off instructions. “Remember Boston is famed for a prevalence of East wind in the Spring. Don’t throw aside your warm clothing till the warmer weather has set in,” she wrote in an early letter. “The Americans keep their rooms too hot, and this would debilitate you.” Just in case Alec missed his mother’s message, she was even blunter in her next letter: “Our only comfort and stay now is in you.”

On a blustery April day, Alec arrived in Boston and carried his battered leather suitcase from the train station to his lodgings in a Beacon Hill boarding house. He walked past elegant churches, thriving markets, and eight-story office buildings that were far larger and older than anything Brantford had to offer. He eavesdropped shamelessly on passersby, fascinated by the New England drawl that grated painfully on his ear. With its teeming streetlife and mingled odors of saltwater, commerce, and congested tenements, Boston reminded him of Edinburgh or London. His spirits lifted with every step he took on the cobbled, crowded streets as he realized that he had escaped from the backwoods into a metropolis.
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The splendid Massachusetts State House, designed by Charles Bullfinch and completed in 1798, dominated Boston and gave Alec a sense of the city’s importance.

He would soon discover that Boston’s “Brahmins,” as members of the city’s elite were always known, were, like the grandees of his hometown of Edinburgh, so convinced of their city’s intellectual superiority that they had given it a Greek flourish: they dubbed it “the Athens of America.” But there was some truth to the title. New England was the cradle of American industry, and Boston was its capital. Inventors, electricians, engineers, machinists, educators, and skilled artisans congregated there. The republic’s political heart might beat in Washington, and New York City might be the financial center, but Boston housed the technological elite of the nation.

Alec’s excitement at the Boston bustle intensified an even greater thrill: enthusiasm for the career he believed lay ahead. By using Visible Speech alongside other techniques, he was going to help hearing-impaired children and adults assimilate into the speaking world. His resolve hardened after an early encounter in Boston with a small child from New York City who was trapped in silence. The four-year-old girl was a “deaf-mute,” as children who could neither hear nor speak were labeled in the nineteenth century. It was a label with dreadful connotations: “deaf-mutes” were assumed to lack most intellectual faculties. Their families, unable to communicate with them, consigned them to residential asylums for life. The stigma attached itself to the handicapped child’s entire family: the suspicion that the condition might be genetic could ruin the marital prospects of the child’s siblings. This particular four-year-old was causing her parents endless stress because of her violent temper tantrums; her two little brothers were afraid of her. So her unhappy parents had already chosen an institution for her, and once she had been shipped off they would likely never mention her in polite company. Warm-hearted Alec was appalled at her plight. He didn’t believe she was ineducable, and he was convinced that frustration triggered her tantrums. As he wrote to his parents, “The little thing gives one a most painful idea of what an uneducated deaf mute may be.”

Yet Alec still had no formal training in deaf education, or appreciation of the fierce controversies that already raged in the United States over how best to educate the deaf. There was an endearing guilelessness about the lanky young man with a wispy beard who nervously brushed his threadbare coat before his first day of work. After combing back his unruly dark hair, he strode up the hill to Pemberton Square and the large brick building that housed the Boston School for Deaf Mutes. Alec’s first concern was to make a good impression on Sarah Fuller, the principal, who was ten years his senior. Fuller had a welcoming manner and an air of quiet authority as she dealt with her thirty charges. “I never saw Love, Goodness, and Firmness so blended in one face before,” Alec wrote home.

Alec’s gifts as an instructor were soon evident. During the first Visible Speech lesson in his Boston classroom, he drew a face on the blackboard and showed the children how to point to their own features as he pointed to the face’s features. His engaging mix of clear instruction and funny expressions delighted his audience. By the time he erased from the blackboard face all but the elements that were represented in Visible Speech symbols, the children were totally enthralled. Within half an hour, each student had learned to identify four classes of symbols. Each of them could, when invited by Alec, move their lips, tongues, and mouths to utter particular sounds. “It was a triumph to see even the youngest toddler catching the idea so quickly,” Alec reported to his parents.

The class’s progress impressed Miss Fuller, the school governors, and a reporter from the Boston Journal. (Alec proudly sent the clipping to his parents in Brantford.) A couple of weeks later, Alec established a class for deaf adults. He advertised private elocution lessons, and, he reported triumphantly to his parents, he had been “obliged to decline no less than three private pupils”—two deaf girls and a stammerer. “I find myself making headway every day. New ideas are being constantly suggested [to me] by the defects arising in the school.” He took on more and more private pupils for the afternoons, started an evening class, and worked feverishly to prepare new teaching materials. His black eyes sparkled with enthusiasm for his work, but the dark circles under them soon returned. To keep up with his responsibilities, he allowed himself less and less sleep.

Alec wrote to his parents at least once a week, often enclosing items from the Boston newspapers. (“I have sent you a paper containing a Yankee poem I think Papa could manufacture into something good.”) When his first three months in Boston were up, he caught the train north to spend the summer in Brantford. There he caught up on his sleep and listened to Melville’s ambitious plans to promote Visible Speech in North America, most of which involved Alec dutifully following his father around the continent. On the rare occasion he managed to escape from his parents’ fond embrace, he walked down the cart track to the Six Nations Reserve to renew his friendship with George Johnson. The two men celebrated their reunions with some foot-stomping war-dance displays.

By September 1871, Alec was back in Boston, where his reputation as a teacher of the deaf, using Visible Speech, was spreading. He wrote an article on his techniques for the American Annals of the Deaf and Dumb, and read a paper at the annual convention of American deaf-school teachers in Flint, Michigan. His methods were effective, but it was his empathy and patience that made him such a superb teacher. Those early children’s parties in Charlotte Street, featuring buzzing bees and crowing cocks, had trained the inner actor. Although shy and awkward outside the classroom, Alec had the ability to captivate a crowd, whether it was composed of deaf children, interested laypeople, or skeptical scientists. When he was with a deaf child, the youngster felt enveloped and secure in Alec’s passion to help him or her communicate. The superintendent of Boston schools thought his results “more than satisfactory; they are wonderful,” and suggested that the Visible Speech system “must speedily revolutionize the teaching in all articulating deaf-mute schools.”

In April 1872, Alec moved to Northampton, Massachusetts, to teach at the Clarke Institution—the other New England school that used the oral method. However, he started to have misgivings about whether the oral method was appropriate for all deaf children, especially those born deaf. “I have been studying the subject of the education of the deaf and dumb very deeply since I have been here,” he explained in a letter home. “It makes my very heart ache to see the difficulties the little children have to contend with on account of the prejudice of their teachers. You know that here all communication is strictly with the mouth … and just fancy little children who have no idea of speech being made dependent on lip-reading for almost every idea that enters their heads. Of course their mental development is slow. It is a wonder to me that they progress at all.”

Alec had stumbled into the controversy that has now characterized the debate on deaf education for close to two centuries. He was familiar with the oral method, which taught deaf children to read lips and use a spoken language. This is where Visible Speech had some potential as a teacher’s aid. The oral method thrived in Britain and Germany; one early proponent of lip-reading was the Scotsman Thomas Braidwood. But Miss Fuller’s and Miss Rogers’s schools—the two schools at which Alec had taught since he had come to the United States—were aberrations within North America. The most popular communication technique for the deaf in the United States was a different system: sign language, which allowed deaf people to communicate with each other by silent gesture.

Sign language had been developed by the Abbé de L’Epée, a French cleric, in the eighteenth century. Not far from Boston, in Hartford, Connecticut, a pupil of the Abbé de L’Epée called the Reverend Thomas Gallaudet had founded the Hartford School for Deaf Mutes in 1817. This was a much bigger operation than either Miss Fuller’s or the Clarke school, and it was the model for nearly all the schools for deaf children in the United States and Canada.

The debate between deaf educators who were partisans of the spoken word, like Miss Fuller and Alec himself, and advocates of visible gestures such as Gallaudet was ferocious. In the nineteenth century it had a philosophical and religious dimension that was as hard for Alec Bell, no great churchman himself, to understand as it is for us today. European “oralists” appealed to the notion of speech as God’s special gift to mankind, which it was cruel to withhold from deaf children. Since the Renaissance, the human voice had been regarded as an image of the divine soul, and language as the source of civilization. Oralists argued that unless deaf children learned to speak, they could never understand God’s word or receive absolution. These arguments, however, were meaningless to supporters of sign language, who pointed out that vocal training for the deaf could be a long and arduous process—almost a cruelty in itself—whereas gestural signs (which are not based on spoken words) offered a naturalness, universality, and lucidity not available in spoken language, which is arbitrary and obscure. Those who championed sign language believed that it was a system of communication that developed naturally among the deaf and that it was as legitimate a language as French, English, or Hindi.

Alec was still trying to come to grips with this debate when he received an unexpected invitation in May 1872. Edward Gallaudet, principal of the prestigious Hartford School and son of its founder, wanted to see this talented young teacher in action. Alec agreed to give a demonstration of the oral method, using Visible Speech, in the bastion of sign language. He caught the train to Hartford, eighty miles southwest of Boston, and found his way through the state capital’s leafy streets to the Gallaudet headquarters. The size of the Hartford school took him aback: the four-story building, with its rows of neatly shuttered windows, its Corinthian pilasters, and its graceful portico, all surrounded by trim lawns, was far grander than any institution he had taught in. But he refused to be overawed by the wealth of this establishment. His first initiative was to introduce the Hartford students to an unfamiliar sensation—the use of their vocal chords.

A correspondent for Silent World, a magazine for the deaf, described the exercises that this energetic new teacher took students through each morning. Alec stood at the front of the Hartford classroom like a conductor, his arms outstretched and his face aglow with enthusiasm for what he was doing. The students stood up, stretched their arms to “open their lungs,” then, “in a low tone and all together, they say what may sound like i…i…i…i…i…i, as long as Mr. Bell wishes. He moves his hand, with thumb and forefinger close together, slowly from left to right, for this, and spreads out his fingers quickly when he wants them to stop. Then he begins again but with his thumb and forefinger wide apart, and such a roar comes up as makes the floor tremble, the windows rattle, and the hall resound again. With these simple motions … he has the whole two hundred and fifty voices, from deep bass to shrill treble, under sufficient control to make them roar in concert or die away softly.… In the warmth of a summer’s day, these extraordinary sounds floated out of open windows into the Hartford streets, startling horses and bringing passersby to an astonished stop. The students reveled in both their unheard chorus and their young teacher’s encouragement.

At Hartford, Alec began to see the potential of sign language, alongside lip-reading, as a teaching tool. He mentioned to his father, in a letter, that he was learning sign language. Melville was furious, and the next letter that Alec received from Brantford included a scolding. Melville wanted Alec to promote the Visible Speech gospel, and its use in deaf education was, in its inventor’s view, only one of its many applications. He was exasperated that his son was allowing himself to be distracted by sign language. But Visible Speech was not really Alec’s first love. For Alec, “rescuing” the hearing-impaired was an end in itself. The disagreement between father and son created a rift between them—a rift that widened as Alec refused to be cowed. Alec was good at what he was doing, and much as he loved his father, he was not going to be bullied from a distance into abandoning his plans. However, Alec never embraced sign language with the Gallaudets’ fervor; he never accepted the argument that sign language was “natural,” and he continued to insist that most deaf children were better off if they remained in the speaking world.

As a young male teacher, Alec was doubly a rarity in the New England school system. Between 1825 and i860, a quarter of all native-born New England women were schoolteachers for at least a portion of their lives. Few of them, however, had any specialist training with deaf children, and many school boards still preferred to hire male teachers (although their salary was two or three times that of female teachers). So Alec, a male teacher who could teach deaf children, found himself in demand. Offers of employment reached him from all over the eastern seaboard, including the Columbia Institution for the Instruction of the Deaf and Dumb in Washington. But the offers came too late. The Scots immigrant had decided to settle in Boston and establish himself as a teacher of the deaf there. He had adopted the city’s own view of itself. “Though Washington is the political centre,” he acknowledged to Miss Fuller, “Boston is the intellectual centre of the States.” And he wanted to stay connected to the intellectual center so that he could pursue his scientific interests.

Like Edinburgh, Boston was fueled by an Enlightenment belief in scientific progress and human perfectibility. Between 1810 and 1865, while its population jumped from 30,000 to 140,000, Boston was far ahead of other American cities in social reforms: movements for prison reform, women’s suffrage, and temperance; campaigns against slavery and warfare—all caught fire here. The 1776 American Revolution was launched from Boston, and heated debates within the city’s churches, taverns, and newspaper columns over the abolition of slavery had helped to precipitate the Civil War in 1861. The Liberator, published by William Lloyd Garrison out of a hole-in-the-wall office on Washington Street, was one of the elements that had reshaped the antislavery campaign in the northern states into a powerful moral crusade.

Foremost among Bostonian preoccupations was education. The Massachusetts State Board of Education had laid the foundations for the country’s first public school system, with properly trained and paid teachers, books, and decent schoolhouses. On Boylston Street, a beautiful Romanesque Revival building housed the Boston Public Library, founded in 1848 as the first large municipal public library in America. Even the poorest city resident could settle between the marble columns of its reading room to peruse the latest publications. And within a stone’s throw of Alec’s Beacon Hill lodgings were some of the finest academic institutions in the country. America’s oldest university, Harvard, was just across the Charles River in Cambridge, while the Massachusetts Institute of Technology had recently been incorporated (its first building was being constructed near the museum on Boylston Street). The city also claimed leadership in the manufacture of scientific apparatus and in medical science. The first issue of The New England Journal of Medicine had been published here in 1812, and Massachusetts General Hospital claimed that its physicians were the first to use ether as an anesthetic during surgery, in 1846. If Alec strolled out of Pemberton Square and into the Public Garden—the best laid-out public garden in the country—he could stop and admire a florid Victorian concoction of granite and red marble: the Ether Monument.

The string of civic achievements had given Bostonians a robust belief that there was a solution to every problem. Accustomed to Scots pessimism and Canadian self-doubt, Alec embraced this confident new attitude. He was excited to see that the city had emerged as the hub of the closely knit telegraph fraternity, thanks to its concentration of mechanical expertise and capital. He realized that, in Boston, he could support himself by teaching, and in his spare time return to the telegraph experiments he had begun years ago in England and had continued to ponder in his parents’ garden in Brantford.
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