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FOR CLAIRE


“Je ne marche pas seul . . . et la route est
moins longue en la faisant à deux.”


—FERDINAND BERTHIER




The most beautiful privilege of man is undoubtedly his ability to communicate his thoughts and feelings. This precious faculty forms the gentlest knot of society, enabling souls to touch and hearts to mingle. Our joys would soon decay and die within us if we could no longer convey to the bosom of a friend the emotions that stir within our own. A pleasure shared is sweeter, a sorrow lighter. Tears of compassion flow through the heart of the unfortunate like a balm that heals its wounds, just as they soothe the cares of those who shed them. This commerce of souls is for all of us more than a simple pleasure; it is a necessity. Sever the links that bind man to man, and his life is no longer a gift from heaven; it becomes an almost unbearable burden. Without memory, without hope, his existence is linked neither to past nor to future, and comes to a standstill with the needs of each moment, filled with anxiety and sorrow.


—Roch-Ambroise Auguste Bébian,
In Praise of the Abbé de l’Épée, 1819


A light breeze sprang up and set the reeds and bulrushes rustling. Rat, who was in the stern of the boat while Mole sculled, sat up suddenly and listened with passionate intentness. “It’s gone! So beautiful and strange and new! Since it was to end so soon, I almost wish I had never heard it. For it has roused a longing in me that is pain, and nothing seems worthwhile but just to hear that sound once more and go on listening to it forever. No! There it is again! O, Mole, the beauty of it! The merry bubble and joy, the thin, clear happy call of the distant piping! Such music I never dreamed of, and the call in it is stronger even than the music is sweet! Row on, Mole, row! For the music and the call must be for us.”


—Kenneth Grahame,
The Wind in the Willows, 1908


By ordering me to spare my hearing as much as possible, my intelligent doctor almost fell in with my own present frame of mind, though sometimes I ran counter to it by yielding to my desire for companionship. But what a humiliation for me when someone standing next to me heard a flute in the distance and I heard nothing, or someone heard a shepherd singing and again I heard nothing. Such incidents drove me almost to despair; a little more of that and I would have ended my life—it was only my art that held me back.


—Ludwig von Beethoven, age thirty-one,
Heiligenstadt Testament, 1802
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CHAPTER 1



THE INVISIBLE CURTAIN


IN THE BEGINNING I HEARD THEIR VOICES WITH clarity. The days of my early childhood are distant now, but the comfort of the words of those I loved is engraved in my memory. We had just bought a large house on top of a hill in Riverdale, north of Manhattan. I remember the singing in the garden, so many birds, music instead of the early morning horns and sirens that had breached the walls and windows of our apartment in the city. I heard the birds that morning too, outside my window, urging me to stay home from school and listen all day. I was six years old. I woke up tired and, in spite of the music, did not want to venture out nor to make the long walk down the hill. I pretended to be sick. The family doctor came and announced that “the boy has the chicken pox”—I’d fooled him! He returned a day later and said, “The boy has scarlet fever.”


In fact, I had both, and the next fourteen days were a battleground of fever and infection, along with an erupting mass of rashes and poxes, mostly red, periodically puffing into large white boils. Every other morning a nurse came, took a needle out of her small black bag, and lanced the latest litter. I was separated from my three brothers and lived in my parents’ bedroom, while they took the guest room beside it. I still remember the approaching footsteps of Mrs. Pearce, and I imagine her today as the attractive, unassuming nurse who cuts off the thumbs of Willem Dafoe in The English Patient—doh cuh be doh tuh don’t cut me. The boils were afraid of her, too, and showed it in a throbbing crescendo as she approached the top step.


My first day up, when I looked in the mirror, the face I saw seemed someone else’s; I had to strain to distinguish the eyes, the nose, and the mouth from all the other holes around them, as if the dots were there to be connected to find them. When I went downstairs to breakfast, my father, who had delayed going to work until I appeared, gave me an enormous hug and a kiss on each pitted cheek.


“Jack—” said Mother.


“I can’t go back to school, Daddy,” I said. “I don’t ever want to go back to school.”


Up to that point in my life, my father had been a distant authority, like a judge you had to please for his regard or, if you had broken a window or locked your baby brother in his room, to make a reasoned or at least contrite appeal if you wanted to escape confinement to your bedroom. But to my astonishment he said, smiling, that I would never have to go back to school unless I wanted to. It was the last time he would take me in his arms.


By the end of four more weeks the scars had faded, and I decided to return to school, my father never having raised the question again. What none of us knew was that the real battle had been a covert one, waged in the cochlea, the most complex, sensitive, and vulnerable component of the ear. I had in fact won part of the battle against scarlet fever, for a number of epithelial cells (hair cells) in the cochlea of both of my ears emerged relatively intact. Many other people have lost the fight, recovering only to find themselves profoundly deaf, including Alexander Graham Bell’s mother; his wife, Mabel; his celebrated protégée, Helen Keller; and her precursor in Boston, Laura Bridgman. Illnesses left virtually all of their epithelial cells dead or moribund.


My epithelial cells for some reason managed to remain alive and unaffected in the cochlea’s winding upper paths, which give us low-frequency sounds. But most consonants and some vowels (ee, ih, ah) gradually faded to softness, as the epithelial cells in the lower part of the cochlea declined. While Mrs. Pearce was popping the boils, the fever was permanently wilting these cells in my ears. Unlike certain regenerative or self-repairing parts of the human body, like fingernails, bones, and the liver, when these cells wilt, they never grow back.


Prior to my illness the sounds of crickets, birds, and water were unmistakably clear and distinguishable, and like the early voices of those I loved, they are fixed in my memory. But as the pockmarks faded, my young life was transformed into a mysterious play in reverse, shaped by the slow descent of an invisible curtain creating a quieter world—and isolating me within it. The following summer, on the North Shore of Massachusetts, at my grandfather’s house at Marblehead’s Main Harbor, birdsongs were thinning out and the sounds of crickets growing dim, though they, the wind, and the waves were also acquiring new voices for me. As the absence of consonants in my playmates’ words turned them into mysteries, those voices of nature were my new acquaintances, short-lived but graced with a fading, irresolvable beauty.


Along with the ephemeral voices of wind and wave come the lyricals produced by speech. These are what I call the transitional words, wrong words, and often nonwords that, in lieu of those actually spoken, register in the minds of the partially deaf. Lyricals show us the way to the right ones. When I finally returned to school, I wasn’t conscious of any change, just increasingly tentative about what people were trying to say. I slid gradually into a particular world, though I thought it one that everyone else experienced exactly as I did.


“Gerry, you have nothing to work with. Come get a plaa bencer.”


“What—?” bencer pencer


“Up here, on the table beside the maa more.” The box near the maa more, the blackboard, was full of pencers pencils. I took a blue one.


“No. Paa.”


“Ba.”


“Blaa.”


“Bla.”


“Black!”


“Sorry, sorry. Black.”


For me, spoken words were a riddle I assumed everyone had to figure out, an exercise we all had to practice in order to understand the spoken language of others. I was to live with this assumption, to believe in it, for almost three decades. I am sure that my mother’s words when I was a child were magically clear, spoken in close intimacy. In later life I could always hear women in proximity, facing me, in the light, speaking softly. But the words of most people—teachers and professors in classrooms, children in a courtyard, characters on a stage, actors in a movie, and lawyers and bankers sitting around a table—were all puzzles to be solved. I believed others had to solve them too but were simply better at it than I.


As a child I remained happy in the halfway world that scarlet fever created, though I knew not “factor” from “tractor” from “actor” from “sacked her,” and so on, except by context and lips and the sounds of most vowels. But this sheltered happiness was short-lived. My father, who had been so concerned about my own health, would die of a rheumatic heart less than a year later. Mother bustled us into St. Elizabeth’s Hospital, where we saw him for the last time, pale and thin and lying in an oxygen tent. I don’t recall his saying anything—just his smile. I can’t imagine today what he was thinking as he looked through his own invisible curtain at Mother and at us, his four children—Patrick, George, myself, and John, ages two, four, six, and eight—and contemplated our future without him.





CHAPTER 2



HOUSE OF MYSTERIES


I LOVE MY LANGUAGE OF LYRICALS, MY SECOND TONGUE. When others speak, I, and millions of others like me, hear only the contours of an elusive language to which, in the rapid course of conversation, we endeavor to give meaning. The words of our language, its lyricals, are formed by the stream of high-pitched vowels that must be translated back into the words that were actually spoken. The transitions stir the imagination with nonexistent places and people, like the Doubtful Asphodels not found on any library shelves of Nabokov’s prose. Though lyricals usually show the way to the commonplace expressions of other voices, their path can also take an uncharted course where the spoken “what’ll happen after Nora leaves” becomes the lyrical water happens after coral reefs, and “her way of speaking gently” yields arrays of seas he lent me.


I don’t remember grammar school as being academically difficult, in spite of my confusion over what people were saying. Writing and arithmetic were not complicated, and I could do both rather well even if questions and answers passed me by in the classroom. I could still hear most vowels (low-frequency sounds) and a few consonants (high-frequency). My lyricals were born of the sounds that were left. Lipreading, with varying degrees of proficiency, is a talent naturally acquired by partially deaf children and those who become partially deaf years or decades later, provided they retain useful residual hearing, as I have. The speech we do hear, the lips we see, and the context we discern give us a mix of words and lyricals that lead us, gradually, as our minds race through them, to the speaker’s words and thus to his ideas.


There is an immense linguistic distance between children born profoundly or severely deaf, to whom spoken language is out of reach at all frequencies, and those who, like me, lose only part of their hearing after they have acquired fluent speech. If a child is able to hear half-words, or half of the words, he will turn naturally to lyricals. If not, he will rely just as naturally on his eyes and his hands—on sign language. If you cannot hear at all, it is extremely difficult, if not impossible, to learn to speak well, for the ear is in effect an organ of speech as well as of hearing.


Everyone needs—it is a universal need—to be able to use his own language, the one in which he can most effectively express himself and understand others. Very few prelingually deaf people are able to speak with any degree of clarity, and even they arrive at that point only after painstaking effort and years and years of dedicated help from parents, speech therapists, and others. They are able to make themselves understood by the hearing only with difficulty and not at all by the deaf, whether those who sign or those who read lips. The deaf child thus naturally turns to sign, in which he can express his own thoughts and understand the ideas of others as immediately as the hearing do when they speak and listen.


When I heard new words for the first time after returning to school, I would listen carefully and focus on the blackboard and the word lists in a grammar book (“opaque,” “prism”) or labels on a map (“Caribbean,” “Hebrides”). If there was a general silence, I could still guess at the consonants when spoken, and I could sometimes read them on the teacher’s lips if there was a good light. I knew how the consonants were pronounced, and, of course, I could say them myself since I had been speaking for five years. When that didn’t occur, I’d let the new word go and try to find out what it was later, though of course the word was then used in lyrical-studded sentences in which whole phrases could be missing.


The meter of our tongue can be helpful too, and I’m sure I used its clues as a child time and again. For example, the triple spondee of vowels euh oh ay is all confusion. But the dactylic expression be airful washing the trees rather easily becomes “be careful crossing the street.” If that phrase has been spoken immediately following euh oh ay, the longer phrase’s lyricals, born largely of its meter, readily transform the spondee into “look both ways!”


For children like me, blackboards and other visual aids are critical instruments of learning, as are books accompanying speech, cards around the upper walls of the classroom with letters and words, reading primers, a seat in the front of the room. But above all the problem needs to be identified, as mine was not. Along with the other students entering the first grade in Riverdale, I was given a hearing test; this was a few months before I contracted scarlet fever. I remember the very large earphones, made for the enormous heads of grown-ups, put on my head, and I recall pressing a button at the sounds of beeps and bells. But whether as a result of neglect or inattention or custom, it was the only test I would have until, almost by chance, I finally had another one at age thirty-three.


I welcomed many of the classroom visual aids in grammar school, though my silent world remained invisible. I learned to laugh often, to sing (musical notes in the lower ranges are far more audible than consonants and do not carry a precise message), to speak as often and as long as I could, to enjoy the clarity of my own voice (you always know what you’re saying), and to puzzle through the obscurity of others. My own spoken and singing voice and the lyricals of others thus became my language, as they are today. Elocution helped, too. I loved our elocution teacher in the second grade, Mrs. Moroni, spelled like the legendary Mormon angel. Her voice appeared to emanate from her enormous bosom, which, when showing us how to recite poetry, she thrust forth with each beat to punctuate her trumpeted dactyls and spondees. She would bounce them (the spondees) off the blackboards: “I’M an a-MERican, YES SIR REE, and it’s a WONderful PRIVilege DAD TELLS ME!” and “ABu ben ADhem aWOKE ONE NIGHT [unsurprisingly] from a DEEP DREAM of PEACE!”


Music was always present in clear, lovely lows. The winter after my father died, we were shown a movie at school about a whale who sang opera—a miracle, really, because whales have no larynx and breathe through an aperture at the top of their head. Undaunted, this whale managed to sing a number of arias throughout the film, though I remember only one, “Figaro,” which I thought was his name. He would sing above water, dive under, breach, spray, turn over on his back, and keep on singing, enchanting the Italian sailors, who, ordered by their captain to harpoon him, danced instead to la la la Figaro, ha ho ha he he ho, ha ah oh Figaro, la lo la dee dee doe, tortela dee dee doe, tortela be be doe, tortela dee dee doe, oh ta ta ta—my version of “ah bravo Figaro, bravo bravissimo, ah bravo Figaro, bravo bravissimo, fortunatissimo, fortunatissimo, fortunatissimo per verità!”


The film was a fantasy created by music-loving animators at the Disney studios during World War II to keep themselves occupied while not working on propaganda films. It was a heavenly production, an enchanting dream until, at the end, poor Figaro was finally harpooned and sent to heaven. The image of the whale stays with me still: his happiness and the way music, even without violins, high winds, and overtones, can take you over, hold your attention, stay in your head, and keep you smiling—long after your return to the mumbled mysteries of the classroom—and singing even as you come home and as you put your head on the pillow at night.


My father’s last present to me was a radio in the shape of a house. I kept it for years and loved it both for its origin and for the mysteries that emerged from its peaked red roof, white walls, and green shutters, all made of wood. I never understood my house’s offerings of plots or words, but I recognized all the programs and the principals’ voices (Sky King, the Green Hornet, Sergeant Preston, Jack Benny, Fred Allen, and others). I could pick their respective vowels out in a split second, but the words were generally not there, other than stock phrases like “You’re under arrest in the name of the queen!”


The Lone Ranger, too, appeared in my house of mysteries and then on television: the man who wore the black mask over his eyes and shot silver bullets. I never understood what the Lone Ranger was doing, but he looked terrific on TV, and his opponents were clearly up to no good. It was reassuring to see him, unlike the hapless Figaro, prevailing over his enemies week after week. But for me the real message of The Lone Ranger, what I waited for each week and throughout the program’s mumbling images of heroes and villains, was the end, when he rode to the blaring winds, booming basses, and beating drums of an orchestra playing “The William Tell Overture.” This was the part to look forward to every time, the part I could understand, as it showed how well and how fast he could ride to the music of the just. He was the second of my two Rossini heroes: the one with the mask and the snow-white horse, who lived in wide-open spaces.


It is hard to say whether my hearing was better in grade school than in high school or college, or whether I had to use lyricals increasingly as time went by. My unnamed lyricals were a natural part of my life, and I never took their measure. I had several sensitive teachers, yet all I remember from our personal encounters are degrees of puzzlement. In the sixth grade I wrote a poem about the beauty of something—of mayflowers or the Virgin or both—I don’t recall. It was ungrammatical, but I thought it worked. Two nuns puzzled over it and asked me to come up and discuss the words with them. They spoke in confusing sentences that were more complex than the poem itself: “Where to you be here, Gerry, ‘so near as beautiful’—clearly as beautiful?” clearly nearly—where do you be here what do you be you mean? Another teacher took me aside one day into an adjacent, empty classroom because, she said, I seemed to be drifting, lost somewhere: “To you wah do dah about it?” Do you want to talk about it? She wasn’t concerned about academics but about where my mind was at these times. I imagine I was trying to figure words out, or taking a break from doing so, or going back over them—I don’t know. But I was surprised by the interview, which left me in tears.


People at a distance were always impossible to understand. On Sunday mornings the prayers of the congregation, said collectively aloud, were to me a mumbling, over and over again, throughout the church, of what sounded like pissa pissa tumity (blessed is the fruit of thy—?). After a time, I began to recite it aloud in order to talk like the rest of the faithful, until an angry lady with a black-dotted veil attached to her dowdy dark beret turned around and told me to stop. Perhaps, I thought, I was too young to pray. Priests’ sermons were always streams of piously intoned unfathomables, but I would listen to the nonsense and search for enlightenment in the timbre of their voices.


The mysteries pervaded lay assemblies too. The year after my father died, toward the end of summer camp in Wolfeboro, New Hampshire, the director, William Bentley, stood on a stage outside with a campfire blazing and told us all a story about a golden arm. His narrative was a parade of meaningless words. Near the end of the story he held the golden arm in his own. Where the arm came from, whose it was, what it signified, whether it had once been a real arm or was a prosthetic arm that had been found somewhere in the camp, perhaps by Mr. Bentley himself, whether in some remote part of the world people had golden arms and this was a specimen, and why Mr. Bentley was telling us this crazy story in the first place, I had no idea, though I jumped along with everyone else when, for some reason, he let it drop at the end, and it bounced on the stage with an 80-decibel BAM Klump Klump!


On the afternoon of the next day I was nervously poised as a base runner, with a lead off third. It was the final inning of the final game of the year for the camp’s Blues against our opponents, the Grays, so designated I suppose in a nod to the Civil War. (Get ready for the next war, boys!) Our Blues batter hit a long fly ball to the outfield. I was seven years old and unsure of the rules, though I knew it became complicated when such fly balls were hit. I had no idea what to do. My teammates jumped off the bench and ran toward me, pointing in both directions shouting kah saa! kah saa! I could run fast, and I was all legs (but no experience), so I may even have been put on that base for that reason.


But I was more or less stuck in place, my feet doing a rapid tap dance as I pondered the meaning of kah saa!, not knowing which way to go, wondering whether the other boys were shouting at me in some unknown language—a special, secret Blues’ baseball vocabulary, perhaps, or even the tribal language (how did they know it?) of the far-off men with the golden arms. Alas, I was tagged out before I could decipher their words—“Tag up!” The event ended the game, but I was among the younger campers, and it became the baseball play we all laughed about in the waning days of the summer.


The power of gesture was always there, in one form or another. One cabinmate in Wolfeboro wet the bed, and dawn after dawn he had to sit outside the cabin alone to play sentry to his soggy mattress for half an hour or so as it dried. I couldn’t bear to see him there, finally wet my own bed, and joined him. At school a boy just in front of me constantly fainted while we were standing in class, pledging allegiance or hailing Mary or something or other, and it became my responsibility, if he started to fall, to catch him. I promptly started fainting myself on my own separate schedule. These were considered laudable (or at least empathetic) acts by camp counselors and teachers alike.


But these efforts, I think, were no more than alternative, subconscious ways of communication, of making good friends. At the end of the summer, in front of the whole camp Mr. Bentley held his real arms over my head, as he did over the heads of two other finalists, calling for applause in a popularity contest. I won—and was happy but genuinely surprised. My relationships with everyone were shrouded in mystery, and so, I imagined, were theirs with me. But my efforts to cement them exhibited a certain guileless innocence that everyone recognized and, to my astonishment, helped me to win their hearts. I became dependent on the hearing, unknowingly and affectionately, and they loved me for it.


Still, deafness is an invisible affliction, partial deafness even more so. Thus no one—not Mother, not my brothers, nor I myself—had any idea that I could not hear well. My struggles with lyricals remained private not because I thought them a secret but because I was sure that that was the way the whirl quirks the girl shirks the world works. To add to the confusion, my ephemeral friends—the clouds, the wind, and the waves—were competing with preternatural sounds of locusts—a buzzing and ringing in my ears that came out of nowhere. The locusts were immortal, buzzing day and night in the summer, fall, winter, and spring.


The sound of real locusts is so overwhelming that a theory of their origin can be found in Greek mythology. Socrates tells Phaedrus how locusts came to exist. Certain men were so seduced by the Muses they decided to take up singing themselves all the time; they were so entranced that they failed to remember to eat or drink and died of their forgetfulness. Their descendants, the locusts, sing from birth to death in need of little else. The dissonant locusts of my inner ears need no sustenance other than my heartbeat. But they are sounds, not creatures, and born of infection. They are of no evolutionary transitional value, and they are here to stay.


The English-speaking world onomatopoetically calls these sounds “tinnitus” (usually pronounced “TIN-a-tiss”). The French call it bourdonnement, the Italians ronzio: both meaning “buzzing in the ears.” The Germans call tinnitus orhenklingen, “ringing in the ears.” Characterizing his bad health as an “evil demon,” Beethoven complained as a young man that his ears “buzz and ring day and night.” Emmanuelle Laborit, the deaf French actress who won the Prix Molière for the French version of the play Children of a Lesser God, says that she hears a high-pitched hissing or whistling (sifflements). “I think,” she writes, “they come from elsewhere, from outside of me, but no, these are my sounds, it is only I who hear them. I am noise within and silence without.” Tinnitus is anything but musical; Socrates must have confused his locusts with their seducers.


Tinnitus can afflict both the profoundly deaf and the hearing impaired, and those without hearing loss as well. Approximately fifty million Americans have tinnitus to some degree. Sixteen million of us have tinnitus severe enough to seek medical attention for it; about two million are so seriously affected that they are unable to function effectively on a day-to-day basis. Some think tinnitus is produced by the efferent fibers of the acoustic nerve, which in healthy ears supplement sound by carrying signals in reverse, from the brain to the ear. I don’t remember exactly when these dissonant sounds came into my world, though beginning with the postscarlet summers of my childhood at Marblehead’s Main Harbor, they were to me the sounds of dragonflies, visible and invisible; in the fall in Riverdale they were the wind; in the winter the falling snow; in the spring the rustling of new leaves. They are the sounds of silence, most audible when all else is quiet.


As I began to understand that the clouds, the wind, and the waves were voiceless, I found other companions, spoke to them, listened to them carefully, and had no need for lyricals. I would let no earthly being interfere with them, for they were angels and saints. On the way back from school I would listen to my guardian angels. I had several, and they seemed to work shifts. Like policemen, they had no names; they were there to see me home. I talked to them, and they made their thoughts known to me—about the day, a class, a teacher, a friend, where my father was, where Figaro was. In the morning and evening my interlocutors were saints. The Virgin if I had lost something. Theresa of Lisieux if I were at Mass, particularly in Main Harbor, where Our Lady Star of the Sea Church was graced with her statue. I whispered to her during the three quiet hours of the Good Friday service, when I would sit or kneel before her, silent but for the rustling spring leaves in my head.


My saints and angels didn’t really speak to me but uttered their thoughts voicelessly, and I in turn would reply. John Locke wrote that without spoken words—what he called the “signs” of our ideas—our thoughts lay trapped within us, hidden from others. But the silent thoughts of angels and saints were not hidden from me. Look here for the baseball glove; cross the street there. When I would pray in the evening to the statue of the Infant of Prague in my bedroom, I would whisper to him, another child, and listen to what he had to say. My mother’s parents had died not long after my father—death seemed to be everywhere—and it was this thirty-inch statue that I chose from among my grandparents’ affairs and clung to. I shared the room with my older brother, John. He would mock these quiet sessions, as I tried to disregard his laughter. Finally, I would give up and laugh along with him. But the saints and angels were always there, circling, teaching me about the world—my faithful, voiceless, spiritual friends.





CHAPTER 3



VOICES IN THE AIR


THE VOICE OF CARUSO, A FLUTE IN THE DISTANCE, the wind in the willows, these and the infinite numbers and types of oscillations of our physical world produce vibrations in the air, which we call sound. Air is the medium through which those of us who hear express our thoughts to others and they to us, enabling our souls to touch and our hearts to mingle. Even if we could somehow live and not breathe, without air we would hear nothing, and our screams, our tears, our laughter, our music, would be silent, our words nonexistent. From birth to death we breathe in and out, conscious every moment of our waking lives that we can’t live without air. But we are less aware that air is also our means of communication with other hearing beings, and the rest of the world around us.


A Whisper of Physics


Air is elastic, and the vibrations of objects temporarily alter its form. The vibrations don’t move the air from one point to another; its molecules move back and forth about an average resting place, like the vibrating object itself. When Caruso’s vocal cords or the reeds of a flute or a willow oscillate, they cause the adjacent air molecules to vibrate in the same fashion, creating a zone of compression and rarefaction (expansion) as the molecules push together and then draw apart. The pattern is repeated as successive adjacent air particles are nudged by their predecessors. Not to hear the pattern can be devastating. To hear it, as Kenneth Grahame’s Rat put it—“O, Mole! The beauty of it! The merry bubble and joy”—can be the measure of one’s happiness.


We call these vibrations in the air sound “waves.” They are usually depicted as transverse waves, like waves in the sea, curves traveling over (compression) and under (expansion) a horizontal line representing normal atmospheric pressure, to show the sound’s alteration of the air. The amplitude of these waves—the height and depth of their peaks and valleys—illustrates the intensity or loudness of the sound produced by the vibrating object. What we call the “pitch” of a sound, that is, how high or low it is, depends on how quickly the sound wave vibrates—that is, how frequently the cycle of one compression and expansion repeats itself. The lofty sound of a piccolo, for example, plays the Green Hornet’s “Flight of the Bumble Bee” with a frequency of about 4,500 cycles per second. It is thousands of cycles higher than the da da da DUM of a bass fiddle giving us the first four notes of Beethoven’s Fifth Symphony at fewer than 60 cycles a second. A single cycle in a single second is called one Hertz (Hz). The average human ear can hear sounds as low as 20 cycles a second, or 20 Hz (a low rumbling sound), and as high as 20,000 cycles a second or 20 kilohertz (a high-pitched squeak).


We speak as we breathe. To make voiced sounds we draw our vocal cords together with the muscles of our larynx, making them touch. The vocal cords vibrate when we breathe out. The sounds they produce, the lower frequencies of our speech, all of the vowels and the voiced consonants, are then further shaped by our mouths and noses. When we produce unvoiced sounds (such as f, p, or s), we leave our vocal cords open as we breathe out. When we raise the pitch or frequency of our voices—for example, from the sound of oh to ee (as in “go see”) or to sing the first few notes of “If I Loved You”—we are flexing muscles in our throat to tighten the vocal cords, causing them to vibrate at a higher frequency. The frequency of normal speech generally ranges from 250 to 8,000 Hz, although many speech sounds are much higher.


Unvoiced consonants are the highest-pitched sounds or phones of speech, principally in the 1,000 to 8,000 Hz range. Vowels and several voiced consonants generally occupy the lower, from 250 to 750 Hz. Speech is readily available to those who hear well. Those of us who are severely and profoundly deaf, with critical loss at all frequencies, hear virtually no vowels or consonants and thus no meaningful speech. Since childhood I have been severely deaf in the higher ranges of speech, moderately so in the lower. I hear a number of vowels and voiced consonants, at least in a quiet space, but do not hear most consonants and some vowels. The toxins that cause scarlet fever permanently damaged the cells in the cochlea that receive the signals of speech above 500 Hz. It is these sounds that I remember hearing as a young child, not so much the sounds of those vowels and consonants as the natural high-frequency sounds in the world around us, ranging from insects to birds to the sprinkles and splashes of water.


The higher frequency sounds are critically important, for consonants are an indispensable key to understanding speech. They serve both as our markers within words and signals that mark the separation between one word and another. It is usually possible, for example, to figure out a sentence or phrase even if the vowels are deleted. Compare the following:


_a_e _ _e _a_ a_a_!


with


T_k_ th_ c_t _w_y!


The consonants tell us the cat’s being banished. Vowels, on the other hand, while they convey little meaning in and of themselves, are helpful to the partially deaf listener, indeed to all of us, in measuring the general attitude or intention of the speaker. If you heard only the vowels in the above example, you would at least know, from the tone of voice, that the speaker was telling someone to do something. Malcolm Gladwell illustrates the point in Blink when he cites an experiment in which people chosen at random were able to predict which patients would end up suing their doctors. They listened to recorded conversations between surgeon and patient in which the consonants had been deleted, leaving a linguistic garble. But the vowels yielded the speakers’ intonation, pitch, and rhythm—giving the listeners the key to whether or not the relationship was headed for trouble. But the problem of missing consonants for the deaf is that we need not only to perceive the temperament of the speakers but also, of course, to know what they’re saying.


Hearing and interpreting speech will depend on who is speaking—a man, a woman, or a child; a nasal, whispered, or timid voice; in noise or in quiet; two feet away or at the opposite or distant side of a table or room. Whether voices can be understood by imperfect ears depends not only on the voices’ frequencies and volume but also on the environment, the alertness or fatigue of the listener, and a host of other factors. Almost any spoken word can be beyond the comprehension of an ear that receives a number of frequencies poorly but others ostensibly well, with or without hearing aids.


The average ear is able to hear sounds with an extraordinary range of intensity, so great that it is measured on a logarithmic scale. The basic unit of measurement was originally the bel, named for Alexander Graham Bell a year after his death in 1922 by engineers at Bell Telephone. Zero bels is the level of sound at the threshold of hearing. One bel is 10 times that level, two bels is 10 × 10 or 100 times the threshold, and so forth. Today the standard unit of measurement is the decibel (dB), adopted to denote the tenfold increases in energy from each bel to the next. Ten decibels are thus 1 bel, 20 decibels are 2 bels, and so forth.


The loudest sounds we can hear without injuring our ears are at about 140 decibels, equivalent, for example, to the sound of an accelerating jet engine a hundred yards away. This means that the jet engine’s sound-pressure level is 1014 (10 × 10 × 10 . . . 14 times in all) relative to that produced by the faint whisper we hear at our hearing threshold at just above atmospheric pressure. In other words, the loudest sounds we hear contain one hundred trillion times more energy than the faintest. And yet both the loudest and the softest sounds involve almost an infinitesimal displacement of air molecules and of the eardrum—about one-seventh the thickness of this page for the most intense sounds and one-tenth the radius of an atom for the softest.


The intensity of sound diminishes dramatically as it travels away from its source. A sound wave moves in rapidly expanding spheres, dispersing its energy over an ever broadening area. A nail can cut into wood because the blunt force of the hammer is transferred to the nail, giving the blow on impact far greater intensity at the nail’s tiny point than at the broad hammerhead. Our voices traveling over distance are like the nail in reverse, for the energy released by our vocal cords rapidly diminishes as it moves away from us, much the way the expanding surface of a balloon grows rapidly thinner until it pops (though the sound waves end with a whimper). The area of a sphere is equal to 4πr2 and is thus directly proportional to the square of its radius, or the square of the distance of the expanding sound wave from the vibrating source of sound at its center. The intensity of a sound, like that of the nail, is its force per unit area, and it therefore diminishes by a factor equal to the square of the distance of the listener from the speaker. A sound two feet away is four times less intense than the sound at one foot; a sound four feet away is sixteen times weaker, etc.


All the above elementary points of physics are a defining aspect of my life and of the lives of all partially deaf people. The inverse square relationship between sound and distance and the quietness and inaccessibility of the key markers of speech are our ineluctable enemies. This was the source of Beethoven’s early anguish, as to both music and speech: “From a distance I do not hear the high notes of the instruments and the singers’ voices. . . . Sometimes too I hardly hear people who speak softly. The sound [i.e., the vowels] I can hear it is true, but not the words.” Two years later, at age thirty-one, Beethoven was devastated when he discovered that he couldn’t hear any sound from a flute he was told was being played “in the distance,” what Rat calls “the thin, clear happy call of the distant piping.” If the flute was fifty yards away, it was a faint, high-pitched sound, and its fragile melody contained 2,500 times less energy than the notes Beethoven would at that time in his life have heard at the podium or the piano (“I have to get very close to the orchestra”). The distant flute was too faint for his own ears but not for those of the person beside him, who brought him close to despair by saying there was music in the air. “It was only thanks to my art,” he wrote, “that I did not end my life by suicide.”



The Ear: A Mortal Trinity


How does the healthy ear manage to hear? How do the hearing identify and distinguish a flute, a harp, a drum, a robin, a snake, a Domingo, a Callas? How do the ears, as a mechanical and physical matter, collect and process spoken language and other sounds and transmit them to the brain? Why do the profoundly deaf hear virtually nothing at all? Why do my lyricals exist?


The ear is a wonder of nature, a work of art, a mortal trinity. To many of us it is just the ear we see. But its most critical components lie inside the head. The visible ear, the auricle, gathers sound waves and channels them into the ear canal. The canal funnels them to our eardrum, a thin membrane separating the outer from the middle ear. The eardrum vibrates back and forth between them at the same frequencies, and with the same intensity, as those of the arriving sound waves. If the incoming sound wave cycles are shorter, the eardrum oscillates faster. When a higher-intensity sound wave arrives, there is a larger displacement of the eardrum from its resting position.


The second part of the trinity, the middle ear, contains three tiny bones (ossicles) called the hammer, the anvil, and (named for its shape) the stirrup. They are the smallest bones in our body. The arm of the hammer is attached to the inside of the eardrum and vibrates with it, sending the vibrations inward to the anvil, which conveys them to the stirrup. The stirrup’s “footplate” slips into the membrane of an oval-shaped “window,” the outer boundary of our inner ear and the entry to the liquid-filled cochlea. The stirrup sends the vibrations passed to it by the eardrum into the oval window.


The cochlea is tiny, about the size of a small fingernail. Its snaillike shell coils upward in diminishing diameter, with two and a half turns from its base to the top or apex. It is the innermost part of our auditory trinity. When the stirrup’s footplate strikes the oval window, it generates a pressure wave that moves in a spiral through the liquids of the cochlea. The liquid wave moves the tips of the cochlea’s fifteen thousand epithelial cells (hair cells) that float in it.


The motion of the cochlear hair cells results in the release of an electrical charge. The current mirrors both the frequency and the intensity of the mechanical input signal of the sound wave, relayed by the hair cells. The electrical charge is in turn transmitted to nerve threads and to the central auditory nerve. Successive neurons in the auditory nerve then set the charge’s path from neuron to neuron through to the brain stem. The neural charges follow labyrinthine patterns to the auditory cortex of the brain, where the sound is interpreted and understood.


The cochlea is the inner sanctum of our language, our music, all that we hear. No human-made system can equal its performance. Hearing loss caused by cochlear damage is the most common form of deafness and partial deafness in the world. It affects more than thirty million people in the United States alone. Cochlear structures are vulnerable to disease (in my case scarlet fever), to damage by certain antibiotics and other drugs, to infection and allergy, and to genetic disorder. They also deteriorate with age.


Often the cause of cochlear damage is not known and cannot reliably be determined. There are, to be sure, many other forms of hearing loss. A conductive loss is caused by defects in the transmission of sound through the middle ear, caused by damage to the eardrum or ossicles or by the presence of fluid in the middle ear as a result of infection. Mechanical problems of the middle ear can often be corrected by surgery, and middle-ear infections are usually treatable by medication. For most people with hearing loss, however, the incapacitating damage has been done to the cochlea. Its cells and membranes are inaccessible, irreparable, and irreplaceable.


What do these fundamentals of physics and biology signify to the deaf? They define our situation and how we participate, or endeavor to participate, in the commerce of souls. Our way of life seems to us on the surface a straightforward matter of difference, almost an emotional or spiritual concern—of lost oral messages, vacant eyes, the locusts within us. But the deeper structure of our existence is far more complex. Our surest path to engagement with others, however, is not necessarily a scientific one—not necessarily one that should be traced by trying to replicate what has been lost.


The Prelingually Deaf


It is critical for all of us to have and to use the language we need. A healthy child learning to speak hears not only the people around him but also his own voice, which is tuned, checked, adjusted, and modified in a constant, real-time exercise in self-training of the voice and ear together. For the child who is deaf before learning to speak, virtually all spoken language has prematurely died in the cochlea, including his own speech. He is helped neither by the physics of sound nor by his inner ear, and he is unable to engage in the listening and speaking exercises that a hearing child performs instinctively.


But such a child will learn to “speak” just as quickly in his own language, for a baby born profoundly deaf turns immediately to sign. At first he will use his own home signs—in their early form an equivalent of the babbling of hearing children. And as soon as he is exposed to it, he will rapidly acquire the sophisticated sign language of his peers. Even Alexander Graham Bell, an elocution teacher, a eugenicist, and an enemy of sign (though less well remembered for these distinctions), conceded that sign language was the quickest way to reach the mind of a profoundly deaf child. The child will soon be able to communicate effortlessly and to understand, fully and immediately, the ideas expressed by those around him, whether addressed to him or not, in any environment.


More than 95 percent of children deaf from birth, however, are born of hearing parents. And while the parents immediately engage with their child in the home signs they develop together, they almost invariably want him or her to be able to speak and to listen, and to live in their own larger hearing world. In the past, the attempted solution had been lipreading and hearing aids, but the former is virtually impossible without meaningful residual hearing, and the latter bring no interpretable sound to a child’s cochlear cells, if they are dead or moribund at all frequencies. Those attempts thus fail. Today, the solution proposed by doctors and generally accepted by these parents is the cochlear implant. If my illness had struck me as a child today, and had been more effective in destroying my cochlear cells, I might well have been implanted myself.


The cochlear implant is a device whose components are worn outside and just inside the skull of the child. It sends electrical signals derived from speech and other sounds directly to the auditory-nerve fibers in the center of the cochlea. The signals bypass the inactive cochlear hair cells. It is generally conceded that even after implantation these children remain severely deaf at all frequencies; the problem is not so much the detection of the electrical signals as their lack of clarity and the inability of the brain readily to interpret them. The implanted child has only eighteen channels, one for each of the eighteen electrodes implanted in the cochlea—more than these have proved to be of little or no additional help. Those channels provide nowhere near the clarity that the fifteen thousand epithelial cells in the cochlea provide to hearing children. The implanted children therefore have great difficulty functioning in normal (nonhermetic) environments because of ambient and other noise. They require extensive training with the implant, wholly dedicated parents, and years of speech and lipreading therapists, with no room or time left over for sign language. In school, supplementary FM radio systems are required, in which the teacher speaks into a microphone (worn around his neck) that is electronically connected to the implant.


Hearing parents are understandably reluctant to surrender their children to the world of the deaf and of sign language, to the potential control of others, to a language the parents do not know, to a world of no speech at all, to a life of silence. And yet it is a language that the parents can learn, albeit perhaps with difficulty, for they have the faculties (eyes, hands, facial expressions) necessary to practice it. And that world is not as grim as they might think. Hundreds of thousands of Americans communicate in sign language, and their world includes scholars, businesspeople, teachers, intellectuals, artists, writers, tradespeople, laborers, and others—all fully functioning and communicative human beings. To deny a deaf child that world, I fear, threatens leaving him not just without his first language but without any effective language at all.
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