§ 'EMPIRE|_»
(OF THE AIR

1 0 AL ",‘q\_ & f«: '-'. ,.L/ .' "'5 .; giv)

A 7 SIS T

R

'''''''

tll'OLHI LfW‘IS
| 71 |7



(continued from front flap)
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Empire of the Air tells the almost-unknown
story of three American visionaries whose
imagination and dreams turned a hobbyists’
toy into radio, launching the modern com-
munications age.

Tom Lewis traces the lives of:

* Lee de Forest, a poor clergyman’s flamboy-
ant son and the self-styled “Father of Radio.”
He held more than two hundred electronics
patents, but his enemies said he had appro-
priated most of his discoveries from the work
of others.

* Edwin Howard Armstrong, a reclusive
genius with a passion for fast cars and great
heights. He discovered the way to send clear
signals around the world but would spend a
lifetime defending his discoveries against the
false claims of others.

* David Sarnoff, a hard-driving immigrant
from Russia who rose from telegram delivery
boy to the first global communications czar as
head of RCA, the most powerful communi-
cations company in the world.

This is a tale of pioneers on the frontier
of a new technology, of American entre-
preneurial spirit, and of the tragic collision
between the lone inventor and the large cor-
poration.

Tom Lewis weaves the story of these men
and their achievements into a richly detailed
and moving narrative that spans more than
half a century: 1899-1954, years when the
American romance with science and tech-
nology was at its peak. The story is punctu-
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Prologue:

A NEW EMPIRE
FOR A NEW CENTURY

—|

I discovered an Invisible Empire of the Air, intangible, yet
solid as granite. —LEE pE FOREsT

Most people believe Guglielmo Marconi invented the radio; he did not. His
contribution—however great—was actually the wireless telegraph, which
permitted the transmission of coded messages through the air. Radio made a
huge leap beyond the coded confines of the telegraph. It brought to the
human ear the sounds of the human voice and music, sounds it seemed to
pluck magically from the air. The telegraph and telephone were instruments
for private communication between two individuals. The radio was demo-
cratic; it directed its message to the masses and allowed one person to com-
municate with many.

The new medium of radio was to the printing press what the telephone had
been to the letter: it allowed immediacy. It enabled listeners to experience an
event as it happened. Rather than read about Lindbergh meeting President
Coolidge after his flight to Paris, people witnessed it with their ears and
imaginations; rather than learn of the Hindenburg explosion the next day,
people felt the power of the inferno the moment it occurred. Soon the
human ear and imagination became insatiable: people wanted more of
everything—music, talk, advice, drama. They wanted bigger and more pow-
erful sets, and they wanted greater sound fidelity. Radio became a “godlike
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2 EMPIRE OF THE AIR

presence,” as one essayist described it, which had taken over American lives
and homes.

Radio as we know it was created by three men of genius, vision, determi-
nation, and fascinating complexity: Lee de Forest, the self-styled “father of
radio,” whose invention of the audion made long-range reception possible
and provided the foundation for the modern electronics industry; Edwin
Howard Armstrong, the resourceful inventor who created the unique system
of FM broadcasting and whose discoveries form the framework for virtually all
radio transmission and reception today; and David Sarnoff, the immigrant
from Russia who rose from delivering telegrams for the Marconi Company to
head the Radio Corporation of America (RCA). We never turn on a tele-
vision, tune a radio, or listen to a voice from space without being touched by
one of Armstrong’s or de Forest’s inventions, inventions that Sarnoff was
responsible for manufacturing and selling.

In this world of high-definition television bringing satellite-transmitted
pictures from around the globe, we tend to think of radio as merely a quaint
prologue to the present age. Radio was in fact the first modern mass medium.
Radio made America into a land of listeners, entertaining and educating,
angering and delighting, and joining every age and class into a common
culture. The various entertainers in the thirties and forties—the “golden age”
of broadcasting—captured the imaginations of millions. People talked then
as much about the schemes of Amos and the Kingfish or the visitors to Fibber
McGee and Molly as they talk today about the latest guest on “Donahue” or
Vanna White's dresses. Radio created national crazes across America, taught
Americans new ways to talk and think, and sold them products they never
knew they needed. Radio was the first national medium Americans knew,
and it brought them the world.

—-

In 1899, the year that wireless telegraph came to America, talk of electricity
was everywhere. An advertisement in the New York Times proclaimed:

ELECTRICITY lights our city.

ELECTRICITY runs our street cars.
ELECTRICITY causes wagons without horses to go.
ELECTRICITY permits us to talk great distances.
ELECTRICITY will do our cooking and heating.
ELECTRICITY will soon do everything.

Many people possessed an unbounded hope that science would redeem the
world, and many felt secure that the future greatness of the United States—
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and therefore human destiny—lay in discovering new ways to harness the
electron.

People were beginning to see just what electricity could do. In American
homes, people were emerging from the shadows of the evening and changing
the natural rhythms of the body by staying up at night: “Electricity makes it
so very natural and convenient to light the room all at once,” wrote the
author of an article on equipping the modern city house in Harper's Maga-
zine, that people would choose to “live by night in a medium which facilitates
their movements by day.”

From his office at 826 Broadway in New York City, Dr. Alfred Sanden was
selling his electric belt that cured “impotency, lame back, nervousness,
varicocele,” among other maladies. “It gives you strength because Electricity
is Strength,” the doctor confidently declared. Electricity was lighting cigars,
running automobiles, and raising people in elevators higher than ever before.
Many people believed in an alchemy of the electron. Not unlike the scientist
and student of natural philosophy Dr. Frankenstein, they hoped that the
electron would enable them to create an ideal servant to do the work of the
world. The electron would bring humanity to a new golden age.

In September 1899, Guglielmo Marconi, a twenty-five-year-old from Italy,
arrived in New York with his recent invention—a wireless telegraph that, he
promised, would report the international yacht races off Sandy Hook, New
Jersey. Two steamships outfitted with his equipment would follow the yachts
and send messages on the yachts’ progress to a nearby shore station. The
previous April, Marconi had prepared the United States for his visit by
explaining the origin and development of his telegraph system in the North
American Review. “The possibilities of [wireless] radiations,” Marconi con-
cluded, “are enormous.” He was proving this almost daily. That very month
he had successfully transmitted a message from France to England. American
newspapers reported that the London Times had printed a brief dispatch from
France. That the message had come by wireless was news. The next month,
at an electrical show in New York’s Madison Square Garden, engineers gave
small-scale demonstrations of Marconi’s wireless telegraphy apparatus to en-
thusiastic and awed onlookers.

Wireless, Marconi and others realized, promised a revolution in commu-
nication. Using electromagnetic waves, Marconi had been able to send mes-
sages over great distances at the speed of light. The telephone and telegraph
could do the same thing, of course, but they were tethered to places wires could
reach. The new technology suggested that a person in a remote corner of
Kansas—or on a ship at sea—might someday be able to send an instantaneous
message to a person across a continent or across the water. Wireless messages
would shrink the globe and change the pace of the people who lived on it.




4 EMPIRE OF THE AIR

Communication before wireless had been limited by mechanics and costs.
In 1899, it cost 2 cents and took six days for a one-ounce letter to travel from
New York to San Francisco; a ten-word telegram sent and delivered by
Western Union moved a great deal faster but cost $1. Rates to foreign
countries were even higher. A half-ounce letter sent from New York to
London cost 5 cents and, under the most favorable conditions, took nine
days; a telegram cost 25 cents a word. Marconi hoped someday to bring those
costs down, but he never saw the possibilities of sending voices through the
air.

——i.

Though few wished to acknowledge it in 1899, America’s position in the
world was changing from a parochial, isolated nation into a significant world
power. The nation had just won a victory over Spain in what Secretary of
State John Hay once called a “splendid little war.” That victory set the tone
for much of the close of the century. Of short duration (about 111 days), the
Spanish-American War cost little (about $250 million), produced new ter-
ritories (the Philippines, Puerto Rico, and Guam), and claimed but a few
battle casualties for the United States (gross mismanagement of sanitation in
the army—and consequent dysentery and fever—stood as the primary cause
of suffering). Most important, the war created two authentic heroes: The-
odore Roosevelt, who with his Rough Riders “liberated” Cuba; and Com-
modore George Dewey, who swiftly destroyed the feckless Spanish fleet at
Manila Bay without the loss of a single American life. With new vistas
opened to it in the Caribbean and Western Pacific, the United States was
now an imperial power secure in its sense of self and its future, and possessed
of imperialist thoughts of greatness and expansion.

Despite its ever-widening sphere of influence, the United States of 1899
presents a picture of singular insularity. A total of 21,173 newspapers were
published in the United States, but only 2,200 came out daily. The rest
appeared weekly, monthly, and semimonthly. More important than the num-
ber was the coverage. In Illinois, for example, 1,732 newspapers served an
estimated 5.8 million people; almost every paper had a regional circulation
confined to a particular city, town, or village. Only a few newspapers in the
United States reached across state lines. For four successive days in June 1899
during the commencement week of important eastern colleges, the New York
Times chose to run as its lead story on page 1 the results of the Ivy League
boat races at New London, Connecticut, including Yale’s ignominious defeat
by the men of Harvard.

When newspapers looked to Europe for political news that spring, it was
usually to report on the fortunes of Captain Alfred Dreyfus. The trial of
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Dreyfus, an Alsatian Jew, for treason in 1895 had been controversial from the
beginning. In June 1899, the conviction was set aside by the French courts,
and Dreyfus was returned from his prison cell on Devil’s Island off the coast
of French Guiana for his second trial. Daily, the papers told of the progress
of the cruiser Sfax, which was carrying the prisoner to France, or of the trial
and conviction of Emile Zola, whose open letter about the affair, J’accuse,
had earned the novelist a year’s imprisonment.

Mostly, however, people were interested in Europe not for its political
events but for its culture. In France and England that spring, a woman was
playing the lead role in Hamlet. “It is strange that after all these centuries
which divide us from the poet’s lifetime it should be a woman who reveals
Hamlet to us,” a reporter wrote. “But so it is. Sarah Bernhardt, with that
amazing intuition and subtlety of performance which are her leading intel-
lectual and artistic qualities, takes our hand in hers and places it right over
Shakespeare’s heart.”

Even news of direct interest to Americans came slowly and incompletely.
In 1898, it had taken three days for Americans to learn that George Dewey
had defeated the Spanish fleet at Manila Bay in the Philippines. Americans
read the reports of the war carefully, but they read them late, without the
immediacy that the new medium offered. Radio would bind Americans to-
gether, enabling them to partake of a national event as it was happening.

~il

The work of Lee de Forest, Edwin Howard Armstrong, and David Sarnoff
spanned a half century—from a time when the country possessed unbounded
confidence in the power of science and technology, through two devastating
world wars, a staggering economic collapse, the New Deal, and the Korean
War. In the course of their careers, the role of the inventor changed. No
longer would an individual-—a Thomas Edison or a Charles Goodyear—work
alone or with a few assistants to make great discoveries. Now groups of
anonymous technicians would labor for giant corporations.

Those who created radio experienced stunning defeats as well as extraor-
dinary victories. De Forest made and lost three fortunes, was married four
times, saw most of his companies go bankrupt, and nearly went to jail for
fraud. Sarnoff’s aggressive nature earned him the enmity of many in the
broadcasting and electronics industries. Armstrong, once the largest share-
holder in RCA, lost almost his entire fortune suing the company and pro-
moting his FM inventions, including radio, stereo, and multiplexing.

Each of these men acted as a protagonist in a drama with Olympian
overtones, replete with the elements of classic tragedy: anger and distrust;
hubris and blindness; destruction and death. Distrust led to numerous bitter
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patent suits. De Forest successfully sued Armstrong for patent infringement
in a long and acrimonious case that lasted nearly twenty years, yet the radio
industry has generally believed that Armstrong was in the right. Litigation
with RCA and other companies over patent rights left Armstrong in debt,
ruined his marriage, and destroyed his health. Declaring he had “made a mess
of his life,” the inventor committed suicide in 1954. Though saddened by
Armstrong’s death, Sarnoff believed deeply in the power of the corporation
over the individual inventor. He devoted much of his later life to creating a
legend about himself and his own business abilities.

The world de Forest, Armstrong, and Sarnoff helped to make was alto-
gether new, but they were driven to create it by ancient qualities: idealism
and imagination, greed and envy, ambition and determination—and genius.



THE FAITH IN THE FUTURE

—Xa

“Finis to Yale” wrote Lee de Forest in his journal on the last Wednesday of
June 1899, his last day at the university. The twenty-six-year-old Yale grad-
uate was a man with unusually great ambitions, even for a doctoral student.
Earlier that day he had sat in the university’s Battell Memorial Chapel with
615 candidates for degrees, listening to President Timothy Dwight tell the
graduates they were at the threshold of a new century. “Let us take to
ourselves,” Dwight said, “the hopes which it opens for us—the energy which
it asks of us—the grand thought and purpose which it inspires—the faith in
the future which may fitly find its abiding place in the soul of every man who
has known the spirit and life of Yale.”

The spirit of Yale. Some called it “grit,” likening it to the sand put
beneath train wheels to give them traction. Yale’s spirit and the future of the
nation fused into one. Yale, and the country it served, stood poised together
at the start of what they imagined would be the “American century.” They
shared a faith in an American future defined by advances in science and
technology, victory in war, and triumphant nationalism. Yale graduates took
for granted that with their determination and training—and their
connections—they would be a part of the dominant class in America and the
world.

Lee de Forest shared the sentiments of the occasion and many of the
experiences of his fellow graduates. Less wealthy than most of the other Yale
students, he had come north from Alabama for his education. Like others,
though, he had rowed on Lake Whitney, debated the merits of evolutionary
theory, walked down Chapel Street with a pipe in his hand looking for girls,

7
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cheered when Yale took on Harvard or Princeton in football or baseball,
jeered when William Jennings Bryan came to speak about the gold standard,
and wholeheartedly supported America’s role in the recent Spanish-
American War and the subscription to arm the Yale, the American gunboat
named after the university. Most of all, he shared with others President
Dwight’s unbridled faith in the future and of the part he would play in it.

Spending his years at Yale studying mechanics and electricity, de Forest
had tinkered and invented, all the while recording his thoughts in a volu-
minous journal. He had invented a steam condenser for an engine and a
novel trolley system, a pants creaser and an ear cleaner; he had designed
improvements for the draftsman’s compass and the typewriter, and he had
devised puzzles. Though manufacturers rejected all his proposals, he was
undaunted. Assured of his own genius, he knew that with his grit and
determination he would prevail in the coming century.

Even de Forest’s dissertation focused on the future. He had studied and
extended the experiments concerning the length and velocity of electromag-
netic waves that the German physicist Heinrich Hertz had recently con-
ducted. He had studied as well the writings and patents of the great electrical
engineers of the day—Edison, Westinghouse, Tesla, and Marconi—and he
vowed to be counted among them by inventing in the new and largely
unexplored field of wireless. “I must be brilliant, win fame, show the great-
ness of genius and to no small degree,” he recorded in his diary. And he
believed wireless—the invention that made possible the transmission of
sound through the air—would carry him to his greatness.

—-

Lee de Forest's family roots ran deep in the soil of America. His mother,
Anna Margaret Robbins, could trace her lineage to Richard Robbins, thought
to be a passenger on the Mayflower, and to John Alden, as well. His father,
Henry Swift De Forest, was descended from one Isaac De Forest, a French
Huguenot who in 1636 established a tobacco plantation in Harlem on Man-
hattan Island. Though only in his early teens, Henry’s grandfather, Gideon,
fought for two years and two months in the Revolutionary War under Gen-
eral Light Horse Harry Lee, and received a pension of $80 annually for his
service. Later he settled in Otsego County, New York, married, and named
his second son after his former commander. Lee De Forest (the elder) also
farmed in Otsego County, married, and raised two daughters and four sons,
of whom Henry Swift De Forest was the third.

Henry De Forest was different from his brothers and sisters, for he wanted
more education than the local school could provide. A combination of
industriousness, frugality, and a De Forest Scholarship (long before estab-
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lished by a member of another branch of the family to assist those who held
the name) enabled him to join the class of 1857 at Yale College.

While an undergraduate, Henry De Forest determined to enter the min-
istry, bringing to his Christian mission the fervor of an Old Testament
prophet. As a soldier fighting in the ranks of Christ, De Forest sought to
be good and valiant in God’s war, which at that time was being waged
between the states on American soil. Ordained as a Congregational minister
in August 1863, he was commissioned a chaplain with the 11th Connect-
icut Volunteers. After the Civil War, he served the Plymouth Congrega-
tional Church in Des Moines, lowa. A few years later, he was called to
pastorates in Muscatine, Waterloo, and Council Bluffs. In Muscatine, he
met Anna Robbins. The daughter of the Congregationalist pastor and four-
teen years his junior, Anna at first wished “Mr. De Forest would desist
from his attentions.” But Mr. De Forest would not. They were married in
August 1869. Their first child, Mary, was born in 1871 in the parsonage
of the Congregational Church in Council Bluffs; Lee followed two years
later, on August 26, 1873; and a second boy, Charles Mills, five years after
that.

Lee de Forest spent the first six years of his life in Congregationalist
parsonages in the stern presence of his father and what he remembered as the
“sainted presence” of his mother. At his father’s knee he listened to stories
of the Civil War: while in the Wilderness, Henry had filled all the canteens
he could find and delivered them through heavy Rebel fire to his thirsty
comrades. He was greeted with shouts of “Bully for the chaplain.” He was in
Richmond on April 4, 1865, to see President Lincoln ride into the city
surrounded by a mob of newly liberated blacks. On quiet afternoons, De
Forest and his sons would set up targets in a vacant lot and fire the Colt
revolver the chaplain had removed from a Rebel prisoner.

Henry Swift De Forest had lived the words of the “Battle Hymn of the
Republic”—he had “read a fiery gospel, writ in burnished rows of steel.” His
duty was to crush the serpent of the Confederacy with his heel. As Christ had
died to make men holy, so he would die to make them free. When he saw
Lincoln in Richmond, he declared “Nemesis is satisfied. Even handed justice
is inding the scale-beam horizontal.” When the call came in 1879 to assume
the presidency of Talladega, an institution founded to educate freedmen,
about forty miles southeast of Birmingham, Alabama, he accepted purpose-
fully and without hesitation. His work would be part of a larger struggle to
bring justice to the former slaves by educating them. “I shall never see our
Appomattox,” he told a friend, “but some one will.” And Henry De Forest
was proud to count himself among those preparing the way for the conquerors
to follow.
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The year he came to Talladega, the American Missionary Association, a
group devoted to educating the freedmen, had decided to elevate it from a
school to a college. But it was a college in name only. Begun in 1867 by
former slaves, with only nominal backing by the association, Talladega pos-
sessed but two buildings: Swayne Hall, a handsome three-story Greek revival
structure built for a Baptist college by slave laborers in 1850, and Foster Hall,
a dormitory for women. Located about a mile from the town, Talladega’s
grounds suggested more a barnyard than a campus, with chickens, pigs, and
cattle ranging freely across the land. Students plowed the college’s farm fields
with sharpened sticks. The curriculum of the institution resembled that of a
grade school. After learning the alphabet, freedmen were taught reading and
writing, grammar and spelling, geography and arithmetic. Those who had
mastered these elements were given classes in teaching, science, moral phi-
losophy, theology, agriculture, and industrial arts.

The town of Talladega, a stop on the East Tennessee, Virginia, and
Georgia Railroad, was just as primitive. In a memorable battle, Andrew
Jackson had defeated the Creek Confederacy there in 1813. A small battle of
the rebellion had been fought there on April 22, 1865, after Lee’s surrender.
Of its 1,933 inhabitants, 1,013 were “colored”; the rest were whites, whom
Lee de Forest called “Rebs.” They were unfriendly to all northerners and
hostile even to the thought of educating the freedmen.

Undaunted by his task, Henry De Forest set out to make Talladega into a
college modeled on his alma mater, with a heavy emphasis on classical study.
His object was to show “that the colored race were capable of receiving not only
an English but a classical education.” He built new buildings, including a house
for the president (before then the family of five endured two rooms in Foster
Hall); created courses in the natural sciences, including botany, zoology,
physiology, chemistry, and physics; began a model grade school, in which his
children were educated; and raised the educational standards. Students who
had graduated from the college preparatory department before his arrival
voluntarily returned for a year’s additional study.

Because of Henry De Forest’s commitment to educating the blacks, the
family was excluded from the daily life of the whites in the town. The wounds
of the Civil War still festered in Talladega. It was the custom of
the head of the theology department to keep a loaded pistol at his side in the
pulpit just in case hostile whites should try to disrupt his sermon. “I don’t
wish to be spoken to, suh, by a damned Yankee!” exclaimed a Confederate
colonel when the elder De Forest bade him good day.

Life was harder still for the children. The blacks shunned them and the
“Rebs” hated them. At times things seemed unbearable for young Lee.
Acutely aware of his small size (his father called him “puny”) and his homely
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appearance (big ears, broad nose, and thick lips), he felt himself alienated
from the rest. From the blacks, Lee quickly earned the sobriquet “Lego” for
protesting “‘Le’ go of me; le’ go of me” when they shoved him about. To sneak
into town past the white boys, he had to muster all the ingenuity of a scout
in war. “May no Rebs get me today,” he would pray at the start of the
journey. And if successful, he would proclaim, “No Rebs got me!” on his
return. Sometimes, however, the Rebs came to him. A trio of children—the
Lewis boys—frequently rode over from their farm in a pony cart filled with
rocks. Before the president’s house, Rebs and the Yank fought their pitched
battles. “Doggone the Rebs and Nigs anyhow” Lee de Forest exclaimed at the
close of a particularly trying day.

Even Lee’s brother, Charles, tormented him in quarrels that seemed both
continual and physical. He recorded them in his journal. “We pounded each
other. . . . He hit me on the jaw with a rock & I caught him & slapped his
head good.” One day, he reported, he hurled a hammer at Charles, barely
missing him.

In the grammar school Lee de Forest surpassed everyone easily. Soon he
progressed to the higher levels of arithmetic and mathematics, and when he
was sixteen, “hateful Greek” and Latin were “inflicted upon” him by his
father.

The opportunity for informal learning, however, offered de Forest the best
chance to excel. When the college opened a carpentry shop complete with
lathes, drill presses, and saws, he was there to study the workings of the
machinery as much as to make things. A company from the North began an
ill-fated venture of mining a nearby hill for ore and smelting it into pig iron.
De Forest followed with fascination the erection of the blast furnace for
smelting and the building of the narrow-gauge tracks to carry the ore from the
mountain to the furnace. Later, when the smelter was operating, he studied
“the details of how pig iron is made, the relative quantities of ore, limestone,
and coke that are dumped into the furnaces.” Still later, when the company
closed, he and Charles delighted in careening down the incline in the ore
cars. “It was then,” de Forest once said, “that the real value of the blast
furnace became apparent to us boys!”

The most important element of de Forest’s informal education, however,
came through his own reading. His appetite was insatiable, his range eclec-
tic. He read his Bible carefully, considering the Book of Daniel his favorite.
By his early teens he had secured a key to the college library in Swayne Hall.
There he spent hours poring over the Patent Office Gazette. He read vora-
ciously in other areas as well. In fiction, his tastes ran from pulp novels and
George Wilbur Peck’s Bad Boy series, to morally uplifting works, including
Tom Brown’s Schooldays, Lamb’s Tales from Shakespeare, Dickens’s Tale of
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Two Cities, “every word” of Cooper’s Leatherstocking Tales, romances about
King Arthur, and the two volumes of Prescott’s Conquest of Peru. In poetry
his tastes ranged from Henry Wadsworth Longfellow to John Milton, from
Anne Bradstreet to William Shakespeare.

The illustrated Youth’s Companion, published by the Perry Mason Com-
pany of Boston, arrived at the De Forest household every week. “A fine
paper—couldn’t be without it,” Lee declared. “I don't believe my offspring
will have better reading matter than I have.” The tabloid-sized magazine
possessed everything a boy or girl living in the late nineteenth century could
possibly want to inspire the imagination: heart-stirring patriotism (an editor
of the magazine first published the Pledge of Allegiance there in 1892),
uplifting adventure stories (“Their Perilous Journey,” “Kathy’s
Conscience—An Incident in a Girl’s School,” and “Life in a State Prison—
With Illustrations”), and fact-filled articles about exotic places and practical
science (“Kensington Palace, Its Remarkable History” and “How to Build an
Induction Coil to Deliver Electricity to the Body”). While de Forest read the
adventure stories in the Youth’s Companion faithfully, and even attempted to
place a story of his own in its pages (it was rejected), he paid more attention
to the scientific reports, especially those concerning mechanics and electric-
ity. He carefully preserved articles that described how an electric motor
works, how to create an induction coil, how to make an electric bell, how to
make magnets, and other experiments in electricity.

Best of all, the YC, as de Forest called it, contained advertisements that
inspired his enterprising and creative imagination. In addition to Bakers
Cocoa, Cuticura soap, and Allcock’s Porous Plasters (to prevent “La Grippe”
and pneumonia), were illustrations of bicycles costing from $20 to $100, a
“complete” printing outfit for 15 cents, and a typewriter capable of “the same
quality of work as a Remington” for $1. There were money-making offers to
become an agent selling items from ink to patent medicine. From the YC'’s
pages he learned about electroplating and was able to purchase “a small silver
plating outfit.” With it he renewed the utensils of his neighbors. “Got Mrs.
Andrews’ 1/2 doz. forks & plated them for 75¢” he recorded in his journal,
“making money.” With the profits from his plating business, he purchased an
electric lamp (“very good”), a Weeden upright steam engine with a small
alcohol spirit lamp, and a small electric motor. Wrapping some copper wire
about a steel core, probably a nail, he also built his first electrical device.
Attaching it to a battery, he could create an electromagnet capable of lifting
iron filings or small tacks.

Lee de Forest, relying on his imagination, powers of close observation, and
ingenuity, was beginning to build and invent. With wood gathered from the
cellar of his house, he created scale replicas of a locomotive engine, a blast
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furnace (which destroyed the family’s fire_bellows), and a medieval fortress
complete with moat and operating drawbridge and portcullis. The locomo-
tive was of special import. After studying diagrams in the Mechanical Ency-
clopedia and an engine in a nearby railyard, de Forest used “an elaborate
assortment of large, square packing cases, sugar barrels, paint kegs, barrel
heads (for locomotive driver wheels), wooden strips (for driving rods), and
a tin can (for a whistle).” The impressive engine attracted the attention of
all in the neighborhood and even the gentry of Talladega, who brought their
children out from town to see the Yankee boy’s creation. More than six
decades later, Miss Kate Savery, the daughter of one of the slaves who had
worked as a carpenter building Swayne Hall, wrote de Forest of the vivid
memories she and her sister had of their childhood in Talladega, “especially
your train on the lawn.”

From the Patent Office Gazette and the Mechanical Encyclopedia, de Forest
studied carefully for hours the pictures of inventions. Soon he had filled a flat
pasteboard box with intricate copies of drawings that particularly interested
him. When a neighbor asked, “Does Lee know what he is doing?” his mother
replied simply, “Oh yes, he must understand those subjects very thoroughly,
for he is always inventing and drawing.”

As he grew older, de Forest increasingly turned from mechanical imitation
to invention. For the double bed he shared with Charles, he invented a
“bedstick,” a thickly padded piece of black walnut with which he kept his
brother from sleeping on the diagonal. Successful with this, he turned his
attention to a perpetual motion machine. In this there was no thought of
failure. To the completed plans, de Forest appended a note:

I 'am actually amazed that I, a mere youth of 13 years, by my inventive genius
and concentrated thought and study, have succeeded where illustrious philos-
ophers in times past have failed. I have at last furnished to humanity a machine
which, without cost, can supply forever any and all demands of the human race
for power.

Not all his inventions were quite so successful. “I had yet to learn that
invention is itself a process of constant disillusionment, of tearing down and
building anew, and that many an invention has been destroyed in a single
blast by the sudden emergence of new facts,” de Forest reflected many years—
and many disappointments—later. That lesson came early on, however.
Attaching the family hairbrushes and combs to a machine of his own cre-
ation, he tried to improve on the cotton gin, but with unfortunate results.
Undaunted, he drew up plans for a farm gate that could be opened without
dismounting from a horse or carriage.
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—E-

Set apart from the others by his size and his homeliness, Lee de Forest tended
to follow a “usual routine,” as he called it—of doing chores and schoolwork;
tending to his nearly blind roan mare, Jenny Lind; playing tennis or football;
chopping wood; swimming in the creek; shooting sparrows; practicing his
cornet; making models; playing with electrical and mechanical gadgets; “in-
venting”; praying; and reading the Bible.

Working for, with, and against his father, whom he viewed with respect
mingled with dread and trepidation, was also a part of Lee’s daily life. Henry
De Forest brought the same uncompromising and dour resolution to his family
affairs that he did to his college and his religion. To the students he was “Old
Man Dee”; to Lee, he was an Old Testament patriarch of puritanical sternness.
“Walk straight, throw your shoulders back,” he commanded his children, and
he set the example himself as his six-foot-two-inch frame strode with deter-
mination across the campus. Citing the saying of his grandfather, Gideon, the
elder De Forest solemnly adjured his children to “never leave your wedge in
the rail.” He stirred them to act like “Gideonites,” the sons of the renowned
judge and warrior of the Israelites, to spread God's word.

When Lee de Forest failed to toe the line, he was “whaled into good
behavior and to a wholesome reverence for the law.” Henry De Forest be-
lieved strongly in corporal punishment and “erred on the side of severity” by
taking his elder son to the cellar or the woodshed and strapping him into
submission. The stubborn boy resisted as long as he possibly could before
bellowing in pain.

With his emphasis on order, religion, and physical and mental discipline,
the Reverend De Forest could appear cold and without compassion. Once
when Charles was carried home unconscious and near death after a fall from
a horse, Henry De Forest went on writing in his study while the rest of his
anxious family awaited the doctor and ministered to the boy. “I was never
able to understand this calm indifference,” Lee reflected many years later.
Bearded, looming over his children and his slight wife, at times aloof and
emotionally detached, and always fervent in his knowledge that he was God's
soldier, Henry Swift De Forest could be fearful to behold.

Yet there were gentler moments. After his weekly bath on Saturday nights
in the winter, Lee would go to his father’s study. There he would siton Henry’s
knee, warming his toes by the fire, and listen to him speak “lovingly, almost
caressingly, about the events of the week past.” In the summer of 1888, when
Lee was fifteen, father and son went on a trip to Colorado and climbed Pikes
Peak. On the iron balcony under the portico of Swayne Hall, Lee and Henry
De Forest studied Latin, quietly reading together Virgil's pastoral Eclogues.
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From the beginning, the Reverend De Forest had great aspirations for his
eldest son; life as an inventor did not square with his plans. “How I cherish,
that if God so will, Anna, the daughter and wife of a minister, may also be
the mother of a minister,” he had written to his mother the day his first son
was born. Henry knew he would have to send his son away to school to
prepare him for the rigors of a classical education at Yale College and, later,
at the divinity school. But Lee wanted another course, that given at Yale’s
Shefheld Scientific School. A contest of wills ensued.

Henry possessed an intense interest in science himself, particularly in
astronomy and geology, which he had learned to appreciate as an undergrad-
uate at Yale. Nevertheless, like many students and alumni of the classical
course, which was called the “college,” he considered the education at Shef-
field infra dig, indeed, unworthy of a Yale degree. The course lasted but three
years. It did not require any Greek, nor did it demand the training that the
college did in the humanities. The faculty and men of the college had taken
to calling it “darkest Sheff,” after Stanley’s “darkest Africa,” and the rivalry
was at times intense. It is likely Henry was also aware that Sheffield had no
chapel for morning prayers, and perhaps he had heard from his friends on the
faculty at Yale that the scientific school was known about the campus as a
“hotbed of agnosticism.” _

The battle ranged over several years. As the date for Lee’s departure grew
closer, the arguments became more intense. On October 4, 1890, Lee com-
posed a letter to his parents:

Dear Sir:  Will you favor me with your ears for a few moments? . . . | intend
to be a machinist and inventor, because | have great talents in that direc-
tion. . . . If this be so, why not allow me to so study as to best prepare myself

. . and take the Sheffield Scientific course . . . besides I could prepare for it
in one more year and the cost would be much less. . . . I think that you will
agree with me about this on reflection, and earnestly hope you will act accord-
ingly and educate me for my profession. I write this with no ill will in the least,
but thinking that it is time to decide and choose my studies accordingly.

Your obedient son,
Lee de Forest

On the reverse of the page, Lee quoted Longfellow in a note to his mother:

Lives of great men all remind us
We can make our lives sublime,
And departing leave behind us
Footprints on the sands of time.
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And he added: “Dear Mama: The only footprints I will leave will be my
inventions. | had better take the scientific course. Don’t you think so?” The
reply from both parents was a firm refusal.

The young de Forest continued to persist, however, and in late January
and February 1891, he even resorted to forgery. With the hope that Thomas
Edison might be able to sway his father, he sent a letter, what he called an
“advice asker,” to the inventor, asking counsel about a son who wished to
pursue a career in science. He signed it by “forging Pa’s name.” The wizard
of Menlo Park stood as an idol to the boy, the man who combined hard work
and inventive genius to master the environment and win great fame. Surely
he would help. Edison never replied.

Though Henry De Forest could win a grudging submission from this
stubborn son in the woodshed, he could not prevail in the matter of the
boy’s education, and by March 1891, he had reluctantly consented. In the
fall, Lee would enter Mount Hermon Academy in Massachusetts to begin
two years of preparation for the Sheffield Scientific School. Once Henry
De Forest had given his permission, the tensions between him and his son
faded.

Lee de Forest recorded much of his argument with his father about edu-
cation in a journal, which he began keeping on New Year’s Day, 1891. At
first, he resolved to write in it for a year, thinking it would be “a pleasure at
college and all my life to read it.” And, he added, “it is said to be good
discipline for the mind.” He kept it faithfully that year, and, though some-
times sporadically, for the next ffty years. Throughout his life, he delighted
in rereading it, sometimes commenting in the margins on events he had
recorded, and sometimes trying to blot out embarrassing words or passages.
Later, when he came to write his autobiography, the journal served as its
foundation.

Journal entries did not constitute de Forest’s only form of literary expres-
sion at this time. For years he had written poetry, his earliest effort being a
commemoration of his first pair of long breeches (“Short clothes, farewell,
farewell!”). The trip to Colorado and Pikes Peak provided an occasion for a
variety of verses: about popcorn; about the writer and crusader for the rights
of Indians, Helen Hunt Jackson (“She, whose pen the world inspired,/Like
all mortals has expired”); and about the view from the top of the mountain.
In the spring of 1891, he began a novel—mercifully unfinished—entitled
Talzec, the Cliff King.

——.

During his final spring in Talladega, as he prepared to leave for Yale, Lee
de Forest also experienced the first glimmering of his sexual awakening.
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Mingled as it was with both biblical and racial guilt, it was not entirely
pleasant. It began innocently enough with Annie Williams, a black ser-
vant to the De Forest household who was given a room over the kitchen
in exchange for doing chores about the house. When the family was away
at prayer meetings or college events, Lee often would stay behind to dine
alone with her “in solitary splendor.” For an April Fool’s joke, he tried
to pour water on her head. Affection manifested itself when the berries
ripened in June. Together, the two spent afternoons picking berries, some-
times accompanied by Charles and the daughter of the college treasurer.
Lee and Annie would easily shake their companions and slip away alone.

“l was in the fire of temptation the strongest I will ever be in likely & 1
withstood it,” de Forest recorded in his journal after picking berries one
afternoon. Three nights later, he “had a scene with Annie in her night
dress.” Then, he said, he would have liked “to yield,” but he did not. Two
nights later, however, he “yielded a little.” Considerably more yielding fol-
lowed on the last Saturday of the month, causing de Forest to record with
shame: “Sinned with nigger Annie—sorry.”

Though the “sin,” as he called it, was probably nothing more than heavy
petting, it brought de Forest to a crisis of conscience and spirit. Both religion
and Annie’s color combined to burden his conscience. After recording the
“night dress” scene in his journal, he wrote tersely, “Read Bible.” Before this
time, Annie had simply been a companion to him, never identified pejora-
tively by her race. After this encounter, increasingly, and probably to excuse
his behavior, he took to calling her by degrading terms. “A nigger hasn’t any
virtue” he declared one evening. When she went away briefly on the last day
of June, de Forest conceded, “I'm lonely without her.” But he added, “I have
no girl company & so go to excesses towards her—nigger tho’ she be.” This
riot of conflicting emotions over sex and Annie would continue for many
years.

De Forest never really wished to acknowledge his affection for this girl
whose color, especially in the interior of Alabama in 1891, was such a stigma
for him as well as for her. For a while, they corresponded. From Mount
Hermon the next year, he mailed her “a soft, almost vulgar” letter. But in
August 1892, after receiving a “soft letter from Annie,” he remarked, “How
silly Niggers are.” Such sarcastic and crude language masked a deeper and
more genuine affection. In the summer of 1892, de Forest had his photograph
taken in Brattleboro, Vermont. The trip to the studio came as a prize for
placing first in a walking race at Mount Hermon. He was especially proud of
the photograph that showed the eighteen-year-old dressed in a suit with a
vest and wide striped tie. Two copies went to Talladega: one to Henry and
Anna De Forest and one to Annie Williams.
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——i.

After 1891, Lee de Forest returned to his boyhood home but two times: in
1918, to dedicate a chapel named in Henry De Forest’s memory; and again
in 1951, to receive an honorary degree from Talladega and deliver the
commencement address. In his talk to the graduates, he remembered only
the pleasures of his boyhood, especially his reading and schooling. Memory
had softened the edges of his zealous father’s sternness. No trace of the pain,
humiliation, or conflict remained.

——i.

No matter where he went, whether he was selling shoes or saving souls in
New York or London, Chicago or Glasgow, Dwight Lyman Moody always
regarded the town of Northfield in northern Massachusetts as a haven from
the cares of his missionary work. Located in the Connecticut River Valley
near the Vermont and New Hampshire borders, it provided a quiet place for
Moody to meditate after the rigors of his crusades in Scotland, Ireland,
England, and the major cities of the United States, and to gather strength for
more sermons and crusades. Frivolous recreation, dancing, tobacco, and card
playing had no place in Northfield—the town that Moody regarded as the
most beautiful in the world. Naturally, when Moody conceived a plan to
educate girls who had been born to “the unstimulating routine of farm life”
and boys who needed “a training in elementary English branches and also the
Bible,” he located the schools in the environs of Northfield. He built his
“seminary” for women in the town in 1879 and his “school for young men”
four miles away across the Connecticut river at Mount Hermon two years
later.

A Congregationalist minister who possessed an extraordinary talent for
speaking and persuading, Moody appealed to Henry De Forest. Each man
believed he was on a crusade for God to save young souls. While Henry Swift
De Forest did his work at a black college, Dwight Lyman Moody did his on
the sawdust trail. He attracted young souls to God first as a general missionary
for the Young Men’s Christian Association and later at lavish crusades in
Europe and the United States. Everywhere he went, he drew immense crowds
who flocked to hear his message. President Grant heard him in 1869, as did
many thousands of others. A fellow evangelist remembered, “He was a mas-
ter in moving men,” as, “with tears rolling down his face,” he pleaded with
them to turn to Christ. No doubt Henry De Forest thought his children
would be safe at Northfield and Mount Hermon, schools that would educate
them and keep them on the path of Christianity. He enrolled Mary in 1889,
Lee in 1891, and Charles in 1893.
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Henry De Forest, who made only $1,250 a year as president of Talladega,
was aware of some other advantages, too. The tuition, room, and board was
fixed at $100 a year, making Moody’s institutions far less expensive than
better-known private schools like Exeter or Andover. That fee covered half
the costs; Moody canvassed wealthy patrons for additional funds. Each school
had a large farm and bakery and was generally self-sustaining. Students kept
the costs down by doing all the house and farm work. In the summers, A. J.
Moody, nephew of the evangelist, often secured the boys jobs canvassing
books in the country towns of Vermont and New Hampshire. And De Forest
knew his children could stay at the school during vacations if they worked for
their board on the farm. This would save him the cost of having them travel
to and from Alabama.

Within a month of his arrival, Lee de Forest knew Mount Hermon was not
the place for him. It was a far cry from the life he had read about in Thomas
Hughes’s Tom Brown’s School Days, an immensely popular book among boys
in America at the end of the nineteenth century. Tom Brown inhabited the
peculiar world of straightforward muscular Christianity that distinguished the
English public school run by Thomas Amold. In learning to read and think,
resist temptation, and be manly—especially on the playing field—Tom be-
comes mature and responsible, a thorough Christian gentleman. Pupils at
Tom Brown’s school, said the author, “lose nothing of the boy that is worth
keeping, but build up the man upon it.”

The muscular Christianity at Mount Hermon was more often found in the
fields, barns, laundry, and kitchen, where the boys performed their daily
chores, than in the soul. To de Forest, the combination of work and study
was nothing more than a “foolish scheme,” a “diabolical system” to make
“intelligent minds go to waste,” he wrote in his journal. “Studies suffer for
work here I'm sure,” he complained after just a month. Compounding his
difficulties was the fact that, much as favorite students in Tom Brown held
positions of power, the farm work at Mount Hermon was supervised by the
older students. De Forest ran afoul of his supervisor in his final year, a cause
for significant distress. Though he considered the man a “brute,” and his
treatment scandalous, he concluded stoically, “I will keep alive.”

Perhaps more serious than the regimen of farm work was the lack of
friendship. Life in Talladega had been no preparation for the northerners at
Mount Hermon. “Such a lot of men—most of them big and grown, I'll never
get acquainted,” he said when he arrived. Some of his classmates took to
calling him “monkey face,” alluding no doubt to his broad nose. But de
Forest himself kept apart, finding the other students to be “hayseeds, farmers,
ignorant, uncouth, rough fellows.” Though he changed roommates twice in
the fall, he was compatible with none of them. In his journal, he failed to
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record the development of a single friendship with a Mount Hermon boy.

Life was no better with the girls four miles away. From the start, Lee spent
much of his leisure time visiting his sister, Mary. He went there for chapel
often, and to see her in her dormitory. Through Mary, he met Miss Julia Win-
ter, a blond-haired “Jewel” for whom he developed a deep and unrequited
love. De Forest courted his Jewel as though they both were participants in an
Arthurian romance, supplicating himself to her beauty, praying always that
she would be his someday, but never voicing his feelings. “I felt a certainty &
conviction as | shook hands with her & stood up by her that her form I should
sometime press, her glorious mat of hair [ should sometime smooth, her fair
cheeks I should yet kiss and Oh! what a prize! what a happy what a lucky mortal
I shall then be. Oh may it be, may it be. O Lord give her to me!” he wrote
fervently in his journal. Too bashful and uncouth to know the ways of court-
ship with the young ladies of Northfield, he never hinted to Julia of his feelings
and never received even a kiss. In de Forest’s eyes, she possessed a purity that
he could not bring himself to touch. It was a pattern of love that would persist
for many years.

Lee de Forest did not entirely refrain from touching, however. During
summer vacation between his junior and senior years, he met Gladys, the
daughter of a rooming house proprietor. She regarded the Mount Hermon
student as “half hero,” and her charms were “too much” for him to resist.
Three days later they were kissing. They continued to see each other for
several years. “Ah Gladys is a ‘duckie,” " he concluded. “She enjoys kissing.”
But her character and education would not enable him to see her as anything
more than an agent of pleasure. Nor did the touching end with Gladys.
Often, however, a Christian lesson followed the squeezes. On meeting a
“loose girl” who was “glad” to have him touch her, de Forest recorded that
he “didn’t fear my duty but talked to her” about becoming a Christian.

——i.

“I begin to think that as I am different & more sensible than most of the boys
here so I will find it in the world. People don’t think for themselves & are
poor fools,” Lee wrote in the fall of his senior year. While he disliked the
work regimen at the school and failed to make friends or to make his mark
with the girls, he did distinguish himself in the classroom, especially in
mathematics and the sciences.

“NOTICE: Love of Physics Class,” de Forest wrote at the end of his first
term. The class he was responding to was taught by Professor Charles E.
Dickerson, who gave the boy encouragement, inspiration, and the incentive
to study, and whom he grew to love as “an elder brother.” The physics book
Lee used, Dr. Elroy Avery’s Elements of Natural Philosophy, was a standard
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introduction with chapters on dynamics, simple mechanics, liquids, sounds,
heat, and light. The longest chapter by far, taking a full third of the book,
concerned electricity and magnetism, which the class took up in February
1892. De Forest received the highest mark in the class.

Abundantly illustrated, Avery’s chapter defined electricity as a form of
energy that produced “peculiar phenomena,” which may be “converted into
other forms of energy, and . . . all other forms of energy may be converted
into it.” This was probably the first definition of electricity de Forest en-
countered. At the same time he read Avery’s words encouraging students to
experiment with this phenomena, saying “the ability to invent is often very
valuable and may be acquired early in life. Most of the great inventors began
making experiments when mere children.” While Avery made no mention of
atoms, he did speak of the ways in which electricity “reveals” itself as a
current flowing through a substance. He talked of conductors; condensers
that could store electricity, such as the Leyden jar; current; amperes; different
sorts of batteries and how to arrange them; and types of magnetism. Though
he did not identify them as such, Avery also spoke in abundant detail about
direct and alternating currents and how to create them. Direct current,
which flows in one direction, could be created when “a strip of copper and
one of zinc are placed into dilute sulphuric acid” and connected by a wire
conductor. Alternating current, so important to de Forest’s later experiments
with wireless, could be created with a magnet and a coil. “When the magnet
is thrust into the interior of the coil, an induced current will flow while the
motion of the magnet continues. . . . When the magnet is withdrawn, an
induced current flows in the opposite direction.” From this point, Avery
described the electric telegraph, which was merely an electromagnet and a
key placed in the circuit of a battery, electric coils, and dynamos.

Toward the end of the chapter, Avery explained two uses of electricity
that would become central to de Forest’s interests in later years—the incan-
descent lamp and the telephone. “When a conductor of high resistance is
heated to incandescence by the passage of current,” Avery wrote, “we have

. the fundamental principle of incandescent electric lighting.” He then
described the use of carbon filaments (which Edison was employing) to
prevent fusion of the conductors and the use of a vacuum or inert gas within
the globe of the lamp to prevent the carbon from burning up. With regard to
the electric action of the telephone, Avery described how electromagnetic
vibrations could be duplicated across a distance through a telephone wire and
therefore produce sound. Just what de Forest made of these explanations can
be seen in the problems he solved, which concerned lamps, batteries, wires,
and resistance. For receiving the highest grades in the class, he was awarded
still more “honorary” problems to complete. And he did so enthusiastically.
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—-

Still very much a Christian, de Forest eamestly believed in the power of
prayer to bring him rewards. Continually, it seemed, he was left to mourn his
expectations. “I felt sure I had that Bible prize [a cash award Mount Hermon
gave for the best essay on a biblical subject] not from conceit or sizing up me
& the others but I had prayed to God so much & eamnestly that I really had
Faith. I know I did & I knew | had it & trembled as though my name were
on the program & I had got to get up. My faith sustained a blow for Chas
Snow got the prize. I'd rather see him get it than T. Hazen. Farewell to a
bicycle. I got my diploma anyway.”

An intimate relationship grew up between Lee de Forest’s endeavors—be
they spiritual or secular—and financial rewards. If prayer did not yield the
results he wanted, talent would. As early as 1891, Lee was dreaming of
becoming a “rich and famous inventor.” With the money he earned, he
would do great good. When he began his journal, his father urged him to
choose a Latin motto that he could live by. The boy had selected “Esse
Benedictus,” which he mistranslated as “to be a blessing”; it actually means
“to be blessed.” In truth, some of each desire was within him, and he hoped
for both.

With such thoughts as these in mind, Lee set forth his goals in a letter
marking his father’s sixtieth birthday: “You have the great satisfaction of

looking . . . on three children, eamnestly endeavoring . . . to be forces for
good in this needy world.” Though he had not been “called to be a minister
or a teacher, I know that . . . the Lord will put in my way great opportunities

for doing good. May I not miss them.” And then he revealed his hopes:

I feel and pray that the Lord will make me rich sometime, and I will be of great
use to humanity by my money. | have always prayed to be the means of
endowing and building up the College for which my father has given his
strength and life.

To be a blessing through good deeds was his wish; to be blessed with fame and
riches was his want. Each of these twin desires would war for preeminence
throughout Lee de Forest’s life.

—-

“The long looked forward to and talked of era in my life has come at last!”
Lee de Forest wrote on his arrival at the Sheffield Scientific School in Sep-
tember 1893. Created in 1858 with funds given by Yale's first great benefac-
tor, Joseph Earl Sheffield, the school was, like the schools of law, medicine,
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theology, and art, one of the largely autonomous branches of the university,
having for the most part separate funding, buildings, and instructors. There
were nearly 550 students, including 228 in the freshman class. The tuition
was $260 a year, plus books; for those lucky enough to get a place in the
university dining hall, board was $4 a week. Sheffield’s course lasted three
years rather than the usual four, which is perhaps why many in the college
regarded it with suspicion. However, it offered one of the more progressive
and practical educations in the country. While college students at Yale
watched laboratory experiments in biology, chemistry, and physics—as was
the custom then in higher education—the men at Sheffield performed those
experiments. In addition, some of Yale’s most illustrious professors of En-
glish, biology, and physics were members of the Sheffield faculty.

Although Sheffield did not demand a knowledge of Greek for entrance, as
did the college, the requirements were formidable nonetheless. In addition to
being at least fifteen years of age and presenting “satisfactory testimonials of
moral character” applicants had to submit to an exhaustive set of examina-
tions given in New Haven every June, which tested their knowledge of
English grammar; the history of the United States; Virgil, including an
ability to scan Latin hexameters; and arithmetic, algebra, geometry, and
trigonometry. De Forest passed them all.

Lee arrived at Yale armed with letters of introduction: one Henry De
Forest had written to his friend Timothy Dwight, and the other Professor
Dickerson at Mount Hermon had written to George Jarvis Brush, a miner-
alogist and dean of Sheffield (who had decided on his field of study because
“minerals would not talk back”). Though he did not realize it that Septem-
ber, Lee would stay six years, study both mechanical and electrical engineer-
ing, and earn his doctorate as well as a bachelor’s degree.

Lee de Forest also arrived at New Haven with a considerable ego, which
he reinforced continually through his journal. “All these years I never doubt
for a moment my genius, that faith which became a part of myself at 13 yrs.
of age,” he wrote in the spring of his senior year, adding, “Should that hope
fail me or prove false it would be the most momentous disaster possible,
blasting my whole existence worse even than my own death.”

The Sheffield senior book for the class of 1893 reveals much about de
Forest’s classmates and what they thought of him. Many were from New York
or New England—including fifty-two from Connecticut; de Forest came from
the farthest point south. Many said their fathers were bankers, merchants,
company presidents, or real estate men; only one—not de Forest—revealed
his father to be a minister. Many said they had attended the leading prepa-
ratory schools—St. Paul’s, Andover, Lawrenceville; de Forest was the only
graduate who had attended Mount Hermon.
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The book also reveals another more subtle difference between de Forest and
his classmates: The average student spent $1,123 a year, including $6.58 a
week on board. The De Forest Scholarship, which Lee shared with others of
the same name, did not go very far. De Forest spent but $2.75 a week on board.
To get by, he waited tables in the restaurant where he ate (“wrestling with the
roaches & indigestion”), tutored, and tabulated figures for psychology exper-
iments at 10 cents an hour. Even this was not enough, for Lee was often in debt
to classmates, girls, his boardinghouse (Sheff men could not room in Yale dor-
mitories), even his professors. But he always repaid his loans. “I get my $100.
& pay my debts, returning to my nominal condition of ‘broke,’ " he wrote after
receiving an installment of his De Forest Scholarship.

Continually short of cash, de Forest turned as early as the fall of his
freshman year to entrepreneurial dreaming, seeking an invention or a prize
that would make him lots of money—quickly. In the fall of his freshman
year, he created the improved type bar for the “De Forest Ideal Typewriter”;
an improved draftsman’s compass, a puzzle, even an ear cleaner soon fol-
lowed. Still other inventions issued from his active brain: a kerosene lamp,
a chainless bicycle with hydraulic gears, a micrometer, a pants creaser, a
chronograph, a momentum brake, a pipe filter, and several mysterious ones:
an “atmospheric electric generator,” a “double mirror illusion,” a “telephote”
and a “photoscope.” Eagerly he sent each new design away to manufacturers.
All were rejected.

The scheme on which he pinned his greatest hope was a contest to de-
sign an underground trolley for a $50,000 prize. Because de Forest’s idea
came in a moment of epiphany while he was attending church, he vowed
to give the Lord a tithe of $5,000 when he won. With the fervor of one
addicted to the lottery, he mentally spent the winnings for the next several
months: “What good I dream of doing with it.” He would pay for his ed-
ucation, hire a nurse for his ill grandfather, and send his parents on a
vacation. But in June, his entry was returned, for the contest had been
canceled. “Now Papa & Mama cant take a trip to Colorado as I hoped,”
he wrote in his journal. But then, his optimism returning, he added, “I
must look about for something else.”

Several times he turned his attention to writing for prizes. One attempt
was a prescient essay on aerial navigation, submitted to a contest at Yale. He
speculated—eight years before Kitty Hawk—on designs for a heavier-than-air
flying machine, concluding, “We are on the verge of a new and intricate
science.” Perhaps because of the novelty of the subject, it did not win. To
the Youth’s Companion, he sent a story that he again hoped would win him
money. When it was returned, he reflected on the latest setback in his plans:
“the last of a long series of zealous trials for prizes which all failed—
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inventions, puzzles, compasses . . . ear cleaners, pants creasers, Bible prize,
Trolley . . . prize essays—all N.G. [No Good]. Yet I am not discouraged!”

Through all these adversities, de Forest’s dreams never dimmed. He would
equip Sheffield with a proper library and ensure that its instructors’ “salaries
are big”; he would pay for his brother’s tuition at Yale; he would endow
Talladega; he would free his father from the oppressive shackles of financial
worry. He would make millions.

De Forest did not always meet his penury with frugality, however. Indeed,
his spending habits were often prodigal in the extreme. When living at
Talladega, he had gone on an “order spree,” succumbing to the enticements
at the back of the Youth’s Companion, and at Mount Hermon he suffered from
a “money spending craze”; now with more freedom and more temptations, he
became truly wasteful and imprudent with his—or his friends—money.
Though he didn’t play the game, he bought himself a golf outfit for “comfort
& good looks.” Though his shoes fit so poorly that he was hobbled with pain,
he purchased a pipe with which to impress the women on Chapel Street.
Though his food was so substandard that he became run down and seriously
ill as a consequence, he purchased a Yale banner for his wall. Then there
were tickets and trips to football and baseball games—at home and away—to
regattas and to the theater.

Nor was Lee’s lack of self-control limited to his wallet. It was custom at the
time for the men of Yale to walk down Chapel Street in the evening, “squeez-
ing” the young women—*chippies"—who had come for that very purpose.
Lee joined in the parade. At night he would walk along Chapel Street or wait
at the stage door of the Hyperion Theatre looking for “chippies,” squeezing
them, sometimes kissing and letting them go. At times he adopted an alias,
“Franklin M. Stires,” and as he became more familiar with some of the
women, corresponded with them through general delivery at the post office.
“l'am a giddy fool! but I enjoy it once a week. I must watch & not go too far.”

The encounters also brought back guilt: “Am crazy after girls—Ilack
strength, sense, manliness, don’t improve all my opportunities, always re-
solve better but often repeat follies. Don’t know my own opinions—lack the
individuality of character my life’s work demands—am a fool!” When he
proved unable to control himself, his remorse deepened:

let me not be ill fitted for the task, or unqualified to think on certain lines
because my younger leisure was squandered—because when I should have read
Electricity & Physics, or pondered on Philosophy et al I daddled away evenings
on the street. . . . Life is too short—too short . . . God’s truth is too immense.

The thought of Julia Winter only heightened his remorse. Though he had
received not so much as a squeeze or a kiss from her, he fervently desired her
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to be his wife. With the earnings from his trolley prize he would “dazzle” his
Jewel and even pay for her brother to study at Yale.

De Forest’s love for Julia was really part of a much larger romantic impulse,
a desire he came to harbor for a “golden girl.” She must possess charm, nobility
of character, and, above all, blond hair. “I am anxious to find the blonde ideal
[ am looking for & get in love!” he pleaded in his journal. “I long for a blonde
to love!; Give me a pretty blonde!” Yet at the same time, he would settle for
girls with somewhat different attributes walking Chapel Street. They could
lack character and nobility, and perhaps even be brunette.

There were other indulgences, which filled de Forest with shame. Had he
known, Henry De Forest would have called them certain evidence of his
son’s moral decline, his failure to act as one of the tribe of Gideon. Counter
to a pledge Lee had made to himself and rationalizing that he could indulge
in “one or two” without violating its spirit, Lee began smoking cigarettes.
Though he stayed away from “Freshman’s Drunk” (“Deliver me O Lord”),
later that year he drank hard cider with his landlady in violation of his
promise—"] wish I hadn’t pledged, for just such occasions.”

At other times, however, when de Forest’s silly acts indicated arrested
development, he showed no remorse. From the top box of the theater one
evening, he started a “snow stunt,” tearing up his program and letting it rain
down into the orchestra. At another performance, he tossed a banana onto
the stage. At the hazing for the academics, his arms grew numb as he
whacked the freshmen. At rallies for sports events, he incited mobs of Yalies
to near riot, taking pride that he was the chief instigator. It was all good sport
to him, part of being at Yale. “Truly,” he said, “this is the divine university.”

——.

Despite his foolishness, Lee de Forest applied himself assiduously to his study.
The curriculum in his freshman year was rigorous: German, plane and ana-
lytical geometry, chemistry, physics, elementary drawing, and history of the
English language. German proved his toughest subject, but with the help of
a “well cribbed up” book, he placed in the first division. (So fine was the
interlinear translation from which de Forest read that the instructor once had
to warn him, “This is not an elocution class!”) Although he did not do well
enough to receive the general excellency prize for which he had fervently
hoped (to impress Julia), he did receive an honorable mention for his work
in chemistry.

In his second and third years at Sheffield, de Forest chose to concentrate
on mechanical engineering, taking such subjects as solid analytics, mechan-
ics, and drafting, as well as French and German. On his own he studied in
the Chittenden Library, reading in both mechanics and electricity, and
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thinking up various inventions. In the interests of making the engine more
efficient, he designed a “condenser” to collect the steam from an engine and
return it to the boiler in place of cold water. With the thought of impressing
one of his professors, he showed him the scheme. The man showed no
interest but instead proceeded to “condense my exhaust steam with the ice
water of his learned contempt.” To de Forest, the professor didn’t “know
enough practically to be aware that engineers seek to get as hot feed water as
possible. . . . Blind.” His independent study of the subject paid off in other
ways, however. “I rushed the pants off the exam in the steam engine & feel
good over it,” he exulted in the spring of his second year. In his senior year
he wrote a thesis on the Laval steam engine.

i

As at Talladega and at Mount Hermon, de Forest read voraciously. At the
end of his freshman year, his reading became more focused. Inspired during
graduation week by a talk given by Nikola Tesla, the Serbian inventor of
the alternating current motor and the Tesla coil, or transformer, he began
studying various electrical subjects including telegraphy. Electricity, he re-
alized, would be part of the golden age that was dawning. In the fall of his
senior year, he audited lectures in electricity. “I must learn all electricity
possible . . . lectures 3hrs per week . . . check my calculus & learn how
to apply it to electricity.” A lecture on cathode ray photography sealed his
intentions to pursue electricity as a career, which he hoped would someday
include a place in Tesla’s laboratory. It was widely acknowledged that Pro-
fessor Michael Pupin at Columbia University offered the best electrical en-
gineering course in the country, but the De Forest Scholarship at Yale
forced Lee to stay in New Haven.

i

When not reading or attending lectures in electricity, Lee de Forest was busy
taking in all manner of new ideas that were sweeping the country. In his
freshman year, he resolved to “read Darwin & learn facts & be able to make
and defend sensible views on such subjects,” reasoning that seeking truth
with an “open, unbiased mind . . . can not offend the Deity or harm the soul,
for God is truth.” Heavy doses of metaphysics and Herbert Spencer’s Prin-
ciples of Ethics soon followed. Then Lee turned to Emerson, especially “Self
Reliance,” with its statement “I would shun father and mother, and wife and
brother, when my genius calls me.” As his thinking gradually increased in its
independence, Lee allowed his religious beliefs to slip away so that by the fall
of 1894, he emerged an agnostic believing in materialism. By the fall of his
senior year, his mother cautioned him about his * ‘liberal’ tendencies.”
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“I know myself to be different from what [ was once,” de Forest wrote that
fall, “more developed, more independent, more of a man.” Through a syn-
thesis of his understanding of science and with unbounded confidence in its
power, he adopted a belief in progress and ultimately in the perfectibility of
human beings. In his journal, he eagerly outlined his vision of a moral and
political utopia:

No war . . . private dwellings, easy & rapid & cheap transit. . . . Small cities,
small farms & establishments, Cheap & universal power, universal education &
lots of common sense. Over populating prevented by law. . . . Few very rich

men but richly endowed colleges etc. Little manual labor, much mental work,
lictle sickness, no contagion, no drink, lust, or tobacco. Scientific Research the
great pursuit & ultimate end. Air ships et al. No smokers, Christian like gov't
control of all great universe affairs. Climate changed & moderated & regulated.
Thousands of comfort giving devices. . . . Fools have died out. People live long.
Doctors understand every secret of disease & body. . . . Common sense &
golden rule run everything. All voters, male & female, are educated. Why don't
women devote themselves to quiet scientific research like Biology, chemistry or
medicine? It is lady like, not boisterous requires brains & when not married will
make a decent aim in life which most old maids lack.

Material progress became the foundation of Sheffield Scientific School’s new
religion, progress that was the logical outcome of a natural and organic
evolution. It would regulate climate, kill off fools, and eliminate war, lust,
and old maids, and finally achieve a new harmonic order. But evolution
involves dissolution and struggle, what Spencer termed the “survival of the
fittest.” Just how humans would evolve without conflict, de Forest failed to
contemplate.

When human conflict did come in 1894 in the form of the strike of railway
workers against the Pullman Palace Car Company, led by Eugene Debs, de
Forest stood four-square against the change. He was glad when President
Cleveland sent federal troops to Chicago to crush the strikers and even
seemed pleased at the violence that ensued. They were “toughs & foreign-
ers,” he reasoned, who were destroying property. “Better for the country to
kill them.” -

Another experience in Lee de Forest’s senior year served, with his Sheffield
education and political events, to destroy the vestiges of his belief in the God
of his family’s religion. On the last Saturday of January 1896, Mary tele-
graphed him from Talladega: Henry De Forest had been hurt in a fall. In fact,
he had suffered a stroke and tumbled down a flight of stairs. He would live but
one more day. “Are the long years of peace & happiness of unbroken love &
good fortune to end?” Lee asked.
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Can’t they continue as | have prayed to God for 10 years that they should, till
I have a home for my dear ones, & that they may live to see me make the
College independent. Oh, it must be. . . . If God is the God of love as well
infinite wisdom he must interfere in nature's processes in such cases. | want to
believe he does. Can I, intelligently?

Later, he returned to the passage and wrote at the margin, pressing hard on
the thick nib of his pen, “NO.”

Often in the past, Lee had prayed to God, but always it seemed in vain:
that he not yield with Annie; that he win the Bible prize at Mount Hermon;
that Julia love him; that his design for the underground trolley receive the
$50,000; that companies buy his inventions; that his parents enjoy wealth
and health; and now that his father’s life be spared. Though he would say, “A
Man of God has gone to God,” he would also say he no longer believed in
a faith that would keep him alive. From now on, he would rely upon nothing
save “prudence, common sense, & good luck.” He would pray no more.

Henry De Forest’s death forced both wife and daughter to vacate the
president’s house in Talladega almost immediately. Lee urged his mother to
move to New Haven and open a rooming house on Temple Street. There she
could rent rooms to freshmen while her sons attended Yale. Though he
would have to engage in “hypocrisy” and “keep silent” his views about God
and faith, de Forest knew this to be the best course for all. By the end of the
spring, the shattered family was reunited in New Haven.

Returning to New Haven after burying his father in Otsego County, New
York, Lee de Forest plunged into the final weeks of his senior year. By March,
when he was busy writing his thesis and the history of the senior year for the
Sheffield class book, he joined other students in spinning tops, which was the
current rage on campus. There were disappointments at Yale, too. Though
he was to graduate among the top 20 of the 157 in his class, he was passed
over in elections to the honor society, which included, in de Forest’s opin-
ion, “almost every pimp & jerk in all Sheff’s notorious crew of half-shot
instructors.” That June, his classmates elected him “nerviest” and “homeli-
est.” Others named him “most conceited” and “windiest,” while one, prob-
ably Lee himself, chose him “most likely to succeed.” He received but one
vote for being the “brightest”; however, sixteen voted “thinks he is.”

—-

“l am beginning Tesla’s book again & from now on will begin my lifelong
study of electricity,” wrote Lee de Forest shortly after graduation, and with
only one hiatus in the next three years, he read and studied steadily. From
his first reading of Nikola Tesla in the summer of 1896, de Forest had been
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inspired by this mystical man, who at times credited his inventions to the
“appearance of images often accompanied by strong flashes of light,” com-
mitted huge portions of Goethe’s Faust to memory, and visualized his cre-
ations so clearly that he rarely kept a scientific notebook, conducted an
experiment, or made a model.

Much of the world at this time was inspired by Tesla, too. In Europe and
the United States in 1891-92, he had delivered a series of lectures that
made him at once a celebrity. At the Royal Society in London, he was
escorted to Michael Faraday’s chair and given a generous portion of the
great scientist’s own whiskey to drink. In New York City, he was lionized
by the cultural and social luminaries, who enjoyed his modest yet urbane
manner and his refined English, which he spoke with a sophisticated Eu-
ropean accent. Tesla’s laboratory in Manhattan became a gathering place
for these men and women as well as some sometimes skeptical scientists.
Before his guests, the impeccably dressed (often in white tie and rails),
six-and-a-half-foot-tall, long-limbed, thin man demonstrated his latest cre-
ations: harmless balls of red, electrically generated flame that Tesla passed
over his hands into the laps of his guests; brilliant illumination with no
apparent source; and, the most famous feat of all, a platform charged with
several hundred thousand volts on which Tesla stood like a wizard of fan-
tasy, silhouetted by a halo of electrical sparks and energy. The pianist
Paderewski visited, as did the conductor Gericke; Robert Underwood
Johnson, editor of Century Magazine, and Mark Twain came often.

A mixture of philosophy, poetry, mysticism, pure science, and prophecy,
Tesla’s lectures and writings conveyed the fascination and the intriguing
potential of electricity. “Unique among the forces of nature,” it functioned,
he said, in its own “infinitesimal world” of molecules and atoms “spinning
and moving in orbits” as celestial bodies, and “carrying with them static
charges.” It was Tesla’s predictions, not his poetry, that earned him the
skepticism of some scientists. By controlling these electrons, the inventor
predicted, it would soon be possible for lamps and even motors to operate
without wires. Perhaps most preposterous of all, Tesla foretold of the day a
small tube charged with these seemingly magic electrons would enable mes-
sages and sounds to be sent across great distances without wires.

In the fall of 1896, when he was beginning the first year of his electrical
study, de Forest sent Tesla a copy of his senior thesis, with the hope that he
might take a job in New York the following year with the master, even if it
meant low wages. More letters and a “cordial” interview followed in April,
but Tesla had no positions open.

Tesla’s influence on de Forest should not be underestimated, however.
Indeed, Tesla and a professor at Yale inspired de Forest’s work. “To read




THE FartH IN THE FUTURE 31

those chapters on the higher vibratory forms,” he wrote with elation while
perusing Tesla’s book, “the intimate connection between light & energy &
electricity, the delicate experiments made (and to be made), & the weird,
almost frightful results . . . fires me with ambition to emulate, to myself enter
into that tenuous realm that is the connecting link between God and mind
and lower matter.” And Tesla served to reinforce his own sense of genius.
After reading him, he vowed not to attempt imitating Tesla; trusting in
Emerson, he would “believe” in himself and bring about the truth he con-
sidered his to find.

The professor de Forest most revered was Josiah Willard Gibbs. In the fall
of 1896, he was fortunate to be able to take courses with Gibbs, one of the
most important mathematicians and physicists in the history of science, a
person who contravenes Alexis de Tocqueville’s contention that democratic
America could not produce a great mind in abstract science. Gibbs was a
modest, self-effacing man whose career and eminence in science was largely
ignored in the United States, especially by his colleagues at Yale, until he
was elected a fellow of the Royal Society. With Gibbs, de Forest studied
mathematics and astronomy. De Forest recognized immediately that he was
in the presence of a great mind, and that without this training he would
never be able to master electromagnetic wave theory, so necessary for his
“future greatness.”

Through his reading of Tesla and his study with Gibbs, de Forest came to
believe that the future of electricity lay in these unexplored and unexploited
waves. To “deal intelligently with light and wave phenomena,” he knew he
would need more training. “I aim at Tesla,” he said, adding, “if I reach that
I am a long way ahead.” This was a bold decision, and in it his prescience was
exceptional. While his companions were learning about dynamo construc-
tion, de Forest devoted himself to studying the essentials of this new branch
of electrical engineering, especially the work of Michael Faraday, James
Clerk Maxwell, and Heinrich Hertz. He decided to stay at Yale for two more
years.

.

In teaching de Forest, Gibbs was simply extending the chain of understand-
ing of magnetism and electricity, the first link of which had been forged in
the reign of Queen Elizabeth. In 1600, the queen’s own physician, William
Gilbert, published a treatise with the portentous title De Magnete Magneti-
cisque Corporibus et de Magno Magnete Tellure (“Of the Magnet and Magnetic
Bodies and of the Great Magnet, the Earth”). Gilbert demonstrated with a
compass needle the magnetic fields of the Earth, showing that in the space
around a magnet, which he called the “orb of influence,” the needle would
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turn but not be attracted. And through his experiments with amber, he
speculated that there must be an underlying principle between static elec-
tricity and magnetism. Two centuries later, a Danish physicist, Hans Chris-
tian Oersted, found that an electric current could deflect a magnetic needle,
and the French physicist André Marie Ampére formulated the law behind
Oersted’s discovery: an electric current flowing through a conductor (like a
wire) produces a magnetic field that interacts with any magnet in the vicin-
ity. The importance of these findings was simple yet profound: electricity and
magnetism are inextricably bound.

The most important links were still to be forged. In 1831, the English
physicist Michael Faraday discovered “electromagnetic induction”: if a mag-
net was moving it would produce electricity. His theory lies at the base of all
electric generators. Through further experiments, Faraday also completed the
theory of “lines of force” so tentatively and sketchily postulated by Gilbert.
In 1864, a young Scottish physicist from Edinburgh, James Clerk Maxwell,
built on the findings of Faraday and others to produce a series of mathemat-
ical equations that for the first time accounted for the action of all electro-
magnetic waves. “Maxwell’s equations,” as they came to be known, showed
that electricity and magnetism travel in waves at the speed of light, 186,000
miles—about seven times around the world—a second. Light, therefore, is a
type of electromagnetic wave that is visible; not, as the conventional wisdom
had it, minute material particles. Believing that these waves had to have a
medium through which they traveled, Maxwell theorized the existence of
“ether.” Although his speculations about ether were incorrect, Maxwell was
right about everything else. Every appliance we have today, from an electric
generator to the microwave oven in the kitchen—and, of course, the radio—
operate according to his fundamental equations. As Newton revolutionized
mechanical science in the seventeenth century, so Maxwell revolutionized
electrical science in the nineteenth. His discoveries stand as nothing less
than the scientific equivalent of Columbus’s voyage. They led to a new world
for physical science, one that people like de Forest would seek to conquer.

Gibbs, whom Maxwell held in high esteem, tutored de Forest in this
essential knowledge, showing him the various connections in the chain of
understanding and giving him an excellent mathematical foundation with
which he could use the yet unknown potential of thesé relatively new equa-
tions. His work caused him to dream of the new powers given him through
an understanding of that “revealer of deity,” mathematics: “At a step we
merge from our physics into the vague, vast, and tenuous land of spirit,” Lee
wrote. “At a stroke we merge from the earth to heaven, from the temporal
to the infinite.” And, he asked, who might be capable of ascending to these
heights but a “materialist”? Placing himself apart from the rest of his fellow
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students, no doubt with Emerson in mind, he concluded, “I am not like the
rest.” “From the very first,” bolder thoughts had taken hold in his brain.
They would guide him to his destiny.

There was one last link in the chain of electromagnetic theory, forged
within the decade, that de Forest still had to learn: the discoveries of Hein-
rich Hertz, a young German scientist working at a technical college in
Karlsruhe. In September 1897, de Forest reported he was “beginning on
Hertz,” reading his Electric Waves in German. Soon he was working through
Hertz's experiments in the laboratory and writing to Tesla for advice in
conducting them.

In 1887, when he was barely thirty, Hertz had assembled the apparatus to
prove Maxwell’s theory that electricity travels through the “ether” in waves.
To create the waves, he released a sudden discharge of electricity in the form
of a spark across a gap between two wires. As the electricity crossed the gap,
it sent out electromagnetic waves. Across his laboratory, he assembled a loop
of wire, itself broken by a tiny gap. The loop, which was really the first aerial,
received the waves, and the electricity crossed the gap in the form of a faint
spark. At once elegant and simple, the apparatus Hertz created was the first
transmitter and receiver of electromagnetic waves. Hertz did not stop with
this. Among other things, he experimented with the resonance of his trans-
mitter and receiver, created a crude coaxial transmission line, discovered the
photoelectric effect, studied the relations between light and electricity, and
attempted to measure the strength and distribution of electromagnetic fields.

By the spring of 1898, de Forest had decided to write his doctoral thesis on
Hertz, concerning the reflection of ultrahigh frequency waves from parallel
wires. It was a topic that put Maxwell’s equations to work and gave de Forest
a thorough understanding of Hertz's discoveries. But the intensity of his study
was broken by the outbreak of that “holy struggle,” the Spanish-American
War.

—~——

“The whole country is excited over the dastardly, fiendish, blowing up of our
warship Maine. . . . War is not far away.” Calling for action, de Forest boiled
over the “cringing, temporizing, pusillaminous policy” of the McKinley ad-
ministration, wrote senators and congressmen demanding “instant action for
American honor,” and took up a subscription to buy a flag (“a big Old Glory™)
for his dormitory. When war was declared, however, Lee did not rush to the
enlistment office. Initially, he stayed in New Haven to prepare for his “des-
tiny.” Only after he had decided that the war would not last more than six
months did he sign up. “I will get the benefits—and the glory (!) of the cam-
paign without the danger. I do not risk my destiny."” He could be a bugler, he
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thought, “a fat cinch,” get a horse to ride, and be free of guard duty. Perhaps
his lovelife would improve there, too: “If I could win the girl of all the world
meant for me,” he mused, “I should amply profit for any losses.”

Though the girl was not to be won, de Forest predicted the rest of his army
service correctly. He had to stand guard, but he did eventually get to be a
bugler. His hunch about the war’s duration was correct, too. After a desultory
summer spent at an army camp in Niantic, Connecticut, with “coarse” and
hostile farmers who were “jealous of [his] snap,” de Forest was mustered out
at the end of October in time to return to Yale and his dissertation.

Acutely aware that this was to be his last year for study, de Forest deter-
mined at the outset to exchange his past follies for a new wisdom, his past
indulgence for self-denial. Quickly he reviewed the notes he had made the
previous spring on Hertz's experiments, as well as his work with Gibbs on
electromagnetic theory. At the beginning of the new year, he took an ex-
amination on Maxwell that he had postponed from the previous May because
of his enlistment. All the while, he worked intensely in the basement of
Sloane Laboratory on his thesis, carefully calculating the angles of reflection
of Hertzian waves. By May, after “dreary hours” in the cold, dark basement
laboratory, he finished it, just in time to cram for his final examinations,
especially Professor Gibbs’s in “Electromagnetic Theory of Light” and “Or-
bits.” By mid-June, he was finished. At last he could enjoy a “brief respite”
to rest and plan for his future. Triumphantly he recorded in his journal: “Dr.
Lee De Forest. Ph.D.!!!”




2
THE WILL TO SUCCEED

—-

While Lee de Forest was in his second year in New Haven, studying me-
chanical engineering, another man, eight months younger and several thou-
sand miles away, was experimenting with electromagnetism in the gardens of
his parents’ estate outside Bologna, Italy. Guglielmo Marconi was the son of
a wealthy Italian businessman, who lived the life of a country gentleman, and
of an Anglo-Irish mother, whose family was the Jameson distillers of Belfast.
Marconi possessed soft, aquiline features. He was a mama'’s boy and a loner;
he never got along well with his father. He was tutored at home, keeping to
himself, and always encouraged by his mother. Annie Jameson taught her
son English, supported his early tinkering with mechanical contrivances, and
persuaded a professor at the University of Bologna to allow her boy to attend
his physics lectures. There Marconi learned about Faraday’s theories, Max-
well’s equations, and Hertz's experiments.

Though only an novice, Marconi realized with remarkable prescience the
potential of what he was learning; indeed, his dreams about the practical
applications of these new discoveries far surpassed those of the most knowl-
edgeable scientists. Certain that others must have similar ideas, Marconi
worked without respite on an idea he had to send telegraph messages through
the ether.

First, he improved Hertz’s spark transmitter and loop aerial receiver. For a
transmitter, he adapted his professor’s more powerful spark gap design, which
produced waves of higher frequency that could travel a greater distance. He
attached to it a Morse telegraph key with which an operator could send out
signals of dots and dashes. For his receiver, he adapted what was called a

35



36 EMPIRE OF THE AIR

“coherer,” a detector of electronic impulses first invented by the French
scientist, Edouard Branly, and improved by the English scientist Oliver
Lodge. About the size of a small thermometer, the coherer was a glass tube
with a metal rod inserted at each end. A thin wire connected each rod to the
aerial. Lying between the rods inside the tube was a small quantity of metal
filings. When the aerial received a current from an electromagnetic wave,
the filings inside the tube would cling (or cohere) to the rods and complete
the circuit of electricity. The small electrical impulse then traveled through
a wire to a “Morse inker,” a machine telegraphers used to record the dots and
dashes of code onto a paper tape. When the waves stopped (that is, when the
telegraph key wasn’t pressed), a small hammer outside the coherer tapped the
glass tube to loosen the filings, thereby preparing it for the next signal.

The most remarkable change Marconi made in Hertz’s apparatus came
from a chance discovery rather than an adaptation or improvement of ex-
isting equipment. While experimenting in his parents’ garden one day, Mar-
coni absently placed one part of his aerial on the ground while holding the
other part in the air. The accident resulted in a dramatic improvement in
reception. When he grounded both the transmitter and the aerial, he was
able to send signals across the estate and several miles over the hills.

Marconi was no pure scientist, nor did he discover secrets of the physical
laws that control the planet. But he possessed the vision to harness the
discoveries of others. Scientists experimenting with Hertzian apparatus be-
fore him certainly had the ability and might easily have adapted electromag-
netic waves for wireless; however, Marconi alone did it.

Marconi refined his system for two years until he felt it was ready for
demonstrations. Here his mother stepped in. When the Italian government
evinced no interest in his invention, Annie Jameson took her son and two
trunks of his equipment to England, where, drawing on the strength of her
family’s name, she secured a hearing before Sir William Preece, the person
in charge of technological improvements for the Post Office, which then (as
now) controlled telegraph and telephone communication in Britain. Preece
saw immediately the importance of Marconi’s creation. Wireless telegraphy
could cross great distahces, connecting points separated by water and moun-
tains. In June 1896, the month de Forest earned his bachelor’s degree from
Yale, Marconi took out patents in England on his system of “wireless teleg-
raphy.” Then, with the help of the Jameson family fortune and connections,
he began the Wireless Signal Telegraph Company (soon changed to the
Marconi Wireless Telegraph Company). In just three years, the inventor had
taken scientific experiments from the laboratory into the marketplace. Fara-
day, Maxwell, Hertz, and electromagnetism remained but names and con-
cepts for scientists; for the first decade of the twentieth century, Marconi and
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wireless would replace them, and for much of the public the two words would
be synonymous.

Although he left the administration of his company to others, Marconi
promoted his new invention with the skill of a P. T. Barnum. In January
1898, he connected Madeira House at Bournemouth with the Needles Hotel
on the Isle of Wight. When a snowstorm knocked out the telegraph lines
between Bournemouth and London that winter, Marconi’s wireless telegraph
relayed reporters’ stories about the imminent death of Gladstone to Fleet
Street. Extolling the virtues of the new system almost daily, the press re-
warded the young inventor with abundant publicity. He conducted a dem-
onstration for members of Parliament. A wireless link between France and
England soon followed. That summer, he reported the results of Ireland’s
Kingstown Regatta to the Dublin Daily Express. He linked Queen Victoria,
in her mansion on the Isle of Wight, to Prince Edward, convalescing from a
recent appendectomy aboard the royal yacht. Newspapers reported on each
of the 150 medical bulletins and messages exchanged, making much of their
unique method of transmission. In late September 1899, he reported the
results of the International Yacht Races off Sandy Hook, New Jersey. While
in the United States, he opened the Marconi Wireless Telegraph Company
of America. With the help of his friends among the press, Marconi demon-
strated the practicality of his new technology to all.

Marconi was, it turned out, the first entrant—and thereby the first
leader—in what had become a race—a race to control wireless communica-
tions. But he knew that the field would not remain his alone for long. Soon
others would compete to create even more effective wireless systems. Mar-
coni did two things to protect his lead: he took out patents on every device
he or his company had improved and marketed, regardless of who had been
the actual inventor; and from the laboratory of the Edison Electric Company
in England, he hired John Ambrose Fleming, a fifty-year-old Englishman, to
be his scientific adviser. A professor of electrical engineering at the Univer-
sity of London and a former employee of Thomas Edison, Fleming, who had
studied under Maxwell, would concentrate on improving Marconi’s wireless
apparatus, particularly his crude detector, the coherer, 'which many believed
a weéakness of the system.

Among the first to join in the race was Oliver Lodge, the man whose
improved detector had figured in Marconi’s first experiments. Heretofore
Lodge had been a pure scientist, who considered his findings public property.
But after Marconi adapted another of the Englishman’s inventions, a tuning
device that enabled an operator to select the proper wavelength of a wireless
set by turning a dial, Lodge abandoned the high moral ground. In 1901, he
formed a syndicate to push some of his claims against his Italian rival and
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develop his own radio apparatus. Germany also claimed rights to wireless
when Adolph K. H. Slaby and Count George von Arco took out patents and
developed a system that, they held, modified and improved upon Marconi’s.

There would be competitors in the United States as well. In Pittsburgh, a
thirty-three-year-old university professor from Canada with the august name
Reginald Aubrey Fessenden, had been studying and lecturing on Hertzian
waves, wireless telegraphy, and X-rays for several years. August was his
demeanor, too, for Fessenden had a reputation for arrogant remarks (“Don’t
try to think. You haven't the brain for it”), condescending airs, and pride.
Having served as chief chemist to Thomas Edison, he also had practical
experience in the day-to-day competition of a company. In Fessenden'’s opin-
ion, the Marconi system was inherently flawed in its spark gap transmitter
(which sent out waves intermittently) and its coherer. His chance to change
these parts of the system came in 1900, when he was asked by the weather
bureau to develop a wireless system so that it might better predict the coming
of floods and hurricanes.

——.

Such was the world of wireless when Lee de Forest graduated from Yale in
1899. His route into that world was somewhat circuitous. The job in Tesla’s
laboratory never came about. The Serbian inventor’s fortunes had begun to
founder as scientists and the public began to scrutinize him and his work with
increasing skepticism. That summer, in an experiment transmitting huge
amounts of energy by wireless, he had destroyed much of the electrical system
of Colorado Springs and plunged the town into darkness; soon he would
declare he had received messages from another planet, possibly Venus or
Mars, and that certain pigeons telepathically gave him an understanding of
the world of electrons.

In 1899, de Forest took a job in the dynamo department of Chicago’s West-
ern Electric Company. The work had nothing to do with wireless (“chasing
parts and mopping up grease”); the pay was low ($8 a week); and the day was
long (ten and a quarter hours). When the great inventor of the wireless arrived
to report on the yacht races and demonstrate his system to the United States
government, de Forest wrote “Senior Marconi,” in his most formal prose,
“begging to be allowed to work under” him. Telling of his graduate work at
Yale and using Josiah Willard Gibbs as a reference, he continued his appeal:
“As a young man, you will, I know, fully appreciate the desire I feel, in just
starting out, to get a start in the lines of that fascinating field, so vast in extent,
in which you have done so much.” Marconi never replied.

Still, de Forest wanted work that would use his training. He spent his free
evenings in the private John Crerar Library reading technical journals, which
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carried reports of the latest developments in the study of Hertzian waves, and
especially in ways of improving the receiver. Promoted to a place in Western
Electric’s laboratory in October, he declared, “Now, at last can I be fascinated
in my work.” For de Forest, however, work did not include the telephone. To
his foreman’s distress, Lee spent his time devising a new type of wireless re-
ceiver to replace Marconi’s coherer, something he called a “responder.”

Unhappy with his telephone work, de Forest took a job in April 1900,
conducting experiments for the American Wireless Telegraph Company in
Milwaukee for $15 a week. He lasted just five months. “On the lake first,”
he dreamed, “then with the navy, then navies, foreign travel, scientific
investigations, success!” The reality was different. Finding the company’s
crude system utterly impractical, de Forest surreptitiously employed his own
responder to receive the signals. When this was divulged by a jealous em-
ployee, and the company president demanded he share his system, de Forest
refused. Sure of his accomplishment, he declared, “I will not let it go into the
hands of any company until that company is my own. . . . If I fail it will not
at least be for grit, nor because I was afraid to try.”

Returning to Chicago, de Forest worked briefly as an editor of an electrical
publication and taught part-time. Most evenings he spent in his room de-
veloping his responder. De Forest was even more impoverished than he had
been before. To help defray the costs of his research, Ed Smythe, an engi-
neer, friend, and former colleague at Western Electric, gave him $5 a week.
Smythe and Clarence Freeman, a professor at the Armour Institute who had
designed a crude transmitter, helped with research and necessarily became
his collaborators.

Though de Forest enjoyed immersing himself in the laboratory, research
was not the lure. The laboratory would bring him fame and affluence: “I
am risking mediocrity & weak contentment for a chance of great success.
Now it is up to me & lies with me, 1 think—& it shall be success!” The
diarist was not entirely candid about the source of his achievement. In
truth, he had derived his responder from discoveries reported in a German
scientific periodical. A simple device, the responder consisted of two pieces
of metal separated by a space about as thin as the slice of a razor. Between
the metal, he put a solution through which flowed the current received by
the aerial. For a workable solution, de Forest tried everything in his
kitchen and medicine cabinets and the toolshed—water, benzine, alcohol,
glycerin, olive oil, gasoline, blotting paper saturated with india ink, wet
silk. Finally, he settled on a paste of glycerin and lead peroxide, to which
he gave the scientific term “goo.” Derivative or not, the responder worked
more efficiently than Marconi’s coherer, and it allowed a person to use
sensitive earphones rather than a crude Morse inker to receive weak sig-
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nals. Because there was no delay while a tapper dislodged filings, messages
could be transmitted more quickly. While a Morse inker attached to a co-
herer could mark its tape with about twelve words a minute, a good operator
using de Forest’s system could hear and copy about thirty-five. In August
1900, de Forest and Smythe, acting as partners, took out their first patent.

The next task before him, de Forest realized, was to put his wireless system
through a series of transmission tests. First, he sent messages between the
Armour Institute and a nearby hotel, and then, with considerable publicity,
to a yacht on Lake Michigan.

Now de Forest felt ready to “make my name at least rank with that of
Marconi,” and win some of the fame and success he so coveted and so
earnestly believed he deserved. He saw his chance in September 1901. Mar-
coni again had the contract to report the International Yacht Races for the
New York Herald and the Associated Press. Over the objections of Smythe,
de Forest decided that “my fame, my independence of management, my
whole future possibilities” demanded he challenge Marconi. With funding
from Manning Stires, his friend from Mount Hermon and Yale, and Henry
Siedler, the former mayor of Jersey City, de Forest decided he and his asso-
ciates, Smythe and Freeman, would report the races for the Publisher’s Press
Association. The trio soon found their equipment no match for Marconi's,
and they probably would not have been able to install it in time had not
President McKinley's death by an assassin’s bullet on September 14 forced a
postponement of the races until the end of the month. When the contest did
begin, the rivals found that their transmitters jammed each other. The results
had to be reported by flags and crude hand signals. “We gave Marconi a
blacker eye than we ourselves received,” de Forest said in self-consolation.
Perhaps. But his first wireless venture had ended in complete failure.

That fall, after visiting his mother; his sister, Mary; and classmates and
professors in New Haven, and resting at a friend’s house on Rockaway Beach,
de Forest returned to the city to sell his wireless system again. Siedler in
Jersey City refused him, as did twenty-five others on Wall Street. Five-dollar
bills from Smythe in Chicago came sporadically. With the help of one minor
financier, de Forest and his Chicago colleagues formed the Wireless Tele-
graph Company. But it was a company in name only; there were no assets.

As unsettling as his financial distress was, de Forest had even more cause
for anxiety in the success of his archrival. With an eye toward publicity,
Marconi went to Newfoundland attempting to receive a wireless signal
from a station of his in England. On December 15, newspapers across the
country proclaimed his achievement: the inventor had received the . . .
of the Morse letter S through the ether. “Signor Marconi has played a
shrewd coup d’etat . . . the fame is his, & will probably always remain so.”
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But again, he closed with a note of optimism: “I shall yet succeed. It is not
too late.”

.

With the public’s imagination fired by these spectacular and seemingly mag-
ical wireless feats, it was only a matter of time before some speculator stepped
forward to take advantage of a naive public through a giant stock promotion
and fraud. He was Abraham White. Distinguished by his flaming red hair and
mustache and his china-blue eyes, and always looking urbane and elegantly
dressed in silk hat, chesterfield coat, and a broad gold watch chain across his
robust chest, White played the part of a turn-of-the-century merchant prince.
In truth, however, he possessed the avarice and slick acumen of a modern-
day Wall Street arbitrager. When he met de Forest, White realized he had
found a dupe. Lee de Forest offered him a fast passage to an easy fortune.

Born Abraham Schwartz about 1863, White grew up in Corsicana,
Texas. About 1896, he decided to move east, change the color of his
name, and get rich. In his first big deal, White bought $1.5 million in
treasury bonds on money borrowed from the financier Russell Sage, and
sold them the same day at a $100,000 profit. Similar transactions followed,
never illegal, but never quite honest, either. In January 1902, he incor-
porated the De Forest Wireless Telegraph Company in New Jersey with a
$1 million stock offering. White would be president; de Forest, vice pres-
ident and “scientific director.”

White’s simple plan involved conjuring an illusion: create a company with
de Forest’s name in the title, circulate elaborate stock brochures, generate
publicity through press releases, build wireless stations, make elaborate
claims, and sell stock to anyone gullible enough to buy. Before he had run
away from school at age thirteen, White had won a gold medal in oratory;
one person who met him in 1907 likened him to Mark Twain’s Colonel
Sellers. His abilities as a honey-tonsiled salesman would be the company’s
greatest asset. Through it all, de Forest willingly assisted, regarding White as
“all & more than a Brother,” and the person who could bring him fortune.
Indeed, de Forest enlisted the help of his brother, Charles, to sell stock in the
new company. Soon he too would become a director.

De Forest’s backers in Chicago were less than wildly enthusiastic. To the
inventor they were the “Chicago leeches . . . who thirst to batten also off
my fame,” but they did hold legitimate claims to the company and apparatus
he was handing over to White. Smythe was particularly exercised that his
name had not been included in the company’s. The dispute rekindled de
Forest's contention that he had labored harder than the rest. “Not for Smythe
did I toil six years at Yale . . . not for him did I leave a good salary in
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Milwaukee; . . . not for him have | worked thru days, studied nights, for my
bare living,” de Forest had complained a year earlier. Now he made a clean
break. “I have myself performed more than nine tenths of the work . . . the
worry has been mine, the gnawing care, the sleepless nights of anxiety.” He
alone had dared to take the risks, and now he was taking the ultimate risk of
allowing his name to be used, “which failing, will well nigh compel me to
change my name, if | should live through such a disaster.” Nevertheless,
when the new stationery was printed, White took a cautious approach: “De
Forest-Smythe System” appeared beneath the company name.

“Executive offices” were opened at 100 Broadway, an “Operating Depart-
ment” at 17 State Street, and a “Manufacturing Department” in Jersey City.
On the roof of 17 State Street, a glass-walled, glass-roofed “laboratory” was
constructed. In it, prospective purchasers could see the inventor busy sending
and receiving messages, though the signals were coming from a station on
Staten Island just several miles away. Before the Stock Exchange on Wall
Street, the De Forest Wireless Telegraph Company parked “Wireless Auto
No. 1.” Inside was an operator who transmitted stock quotations to a broker’s
office nearby.

“Soon, we believe, the suckers will begin to bite!” de Forest confided to his
journal in early February. “Fine fishing weather, now that the oil fields have
played out. ‘Wireless’ is the bait to use at present. May we stock our string
before the wind veers, & the sucker shoals are swept out to sea!”

From the Naval Academy in Annapolis, de Forest sent President Theodore
Roosevelt “the first greeting by an American wireless telegraph system” and,
no doubt thinking of the time it took word of Dewey’s victory in the Spanish-
American War to reach the United States, he boasted “within eighteen
months” the company would be able to send a message “from Manila, via
Hawaii, to California.” White reprinted the telegram and a reply from the
president’s secretary in a stock brochure. Press releases, often with false
information, were sent to newspapers, which published them without ques-
tion. In these, White promised a string of stations from New York to San
Francisco. When the stories appeared, White cited them as factual accounts
of the company’s progress. Not content to wait for the releases, White began
publishing the Wireless News in 1903, which carried the stories along with
glowing testimonials from users.

The suckers bit so well that White offered more bait. In February 1903, the
De Forest Wireless Telegraph Company was incorporated in Maine, absorb-
ing the New Jersey company of the same name and offering $3 million in
stock. Nine months later, White created the American De Forest Wireless
Telegraph Company, this time with a $5 million stock offering. In 1904, he
increased the capitalization to $15 million. Shares sold for $7.50. It was,
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White told prospective buyers, “the greatest investment of the age,” all the
while reminding them of the way Bell Telephone stock had soared. A small
investment now would make aperson independent for life, and he warned
“there is not enough stock to go around.” The clever ones would grasp it at
the flood tide, “and ride on to the shore of plenty.”

De Forest took his place among the suckers, too, for White never allowed
his scientific director very much money. Most of the capital generated by the
various schemes flowed only into the president’s pockets, while de Forest
made do with a comparatively modest salary of $30 a week. The research
budget was almost nonexistent; it was even difficult to get the money nec-
essary to file a patent. White ordered stations built not to be links in the
wireless chain he had promised would ring the country, but to sell stock. In
Atlanta, the De Forest Company established a station, complete with im-
pressive transmitting tower and aerials, for $3,000, sold $50,000 of stock to
credulous buyers who flocked to the construction site, and then abandoned
it without sending a single telegram.

Yet de Forest served his new backer faithfully; White was after all the only
financier who had taken an interest—albeit one motivated by greed—in his
wireless system. “Without him,” he recognized, “the patient labor of years
would have come to little or naught. At best I could hope only for a position
with some other wireless company.” White gave him an opportunity to
realize—if only in a Potemkin way—his dreams for fame and success. At last
his work could absorb him and he could stay apart from the financial deal-
ings. “Wireless Telegraphy the choice of all callings!” he exulted in a letter to
a friend. “I have been called by the all knowing to explore this greatest of
wonders, summon up & hearken to those silent etheric voices, which seem
often less of nature than of the spirit realm!” He alone realized the “many
knotty & intimate problems” he had to solve to make the system perform
well. His joy lay in seeking those solutions, and knowing the certain fame
that would follow.

There was at least the simulacrum of success, as well. Within months of its
creation, the De Forest Wireless Telegraph Company had installed stations
that operated in New York City, Cape Hatteras, Coney Island, Atlantic
City, Buffalo, Cleveland, and Chicago. It opened radio stations on the Great
Lakes and the Atlantic seaboard. Steamboats were fitted with De Forest
equipment; Sir Thomas Lipton installed a system on his yacht, Erin; and
orders came in from the army and navy. In July 1904, after impressing
officials of the navy with the accuracy, speed, and distance of his system, he
secured a contract to erect long-distance stations at Panama, Cuba, Puerto
Rico, Pensacola, and Key West.

De Forest Wireless enjoyed some spectacular triumphs, too: on the return
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passage from England in 1904 (where he had attempted without success to
interest the British in his system), de Forest met the war correspondent for
the London Times, who was on his way to the Orient to cover the imminent
Russian-Japanese war. De Forest sold him on the efficacies of wireless. When
the Japanese attacked Port Arthur a month later, the reporter signaled the
word to an operator on thé mainland, who immediately relayed it to London.
Almost as quickly, White published the story in his latest stock offering.

At the World’s Fair in St. Louis in 1904—a rich and gaudy celebration of
the centennial of the Louisiana Purchase—the De Forest Company reached
its zenith. De Forest supervised the construction of an imposing 300-foot-
high steel tower, the tallest structure there, with his name in large letters
attached to the side. Dozens of light bulbs surrounding each letter created a
glow that could be seen from any place on the grounds. “A bright day has at
last broken,” de Forest exulted when seeing his tower one night, “and the tall
monument has not this time vanished like a dream."” For de Forest, the tower
became a symbol of his accomplishment. That summer, he ordered a cot to
be placed at its top. From his vantage point in the cool night air, he would
survey the “magical scene beneath” and fall asleep secure that the company
bearing his name was swiftly outdistancing all its competitors.

In a building beside the tower, an elaborate exhibit featured a map of the
theater of “The War in the Far East” and Wireless Auto No. 1, the car White
had parked on Wall Street. From a station at the exhibit, wireless messages
were sent to Kansas City, Missouri; Springfield, Illinois; and even Chicago,
some 300 miles distant. On “Electricity Day,” the De Forest exhibit took the
grand prize medal for “general excellence in wireless telegraphy.”

On March 28, 1906, the De Forest station on Coney Island sent a 1,000-
word message to the inventor, who was in Glengariff Harbour, Ireland, 3,360
miles away; 572 of the words were received. The first such transmission since
Marconi’s three dots in 1901, it represented a triumph for De Forest equip-
ment. It also marked the high-water point for the De Forest Wireless Tele-
graph Company. By the end of the year, he had been dismissed, and the
company bearing his name was liquidated.

i

All the time that he had been running about the country creating companies
and establishing stations for his wireless system, de Forest had also been
searching for his “golden girl” to share the new golden age of electricity and
the fame that would accrue to him. The ideal he had formulated in his Yale
days, when he sought a woman of charm, nobility of character, and blond
hair, gradually became more refined to suit his aesthetic tastes. “Oh I love
Music, & certain Poetry, real poetry, music in words, and Romance,” he wrote
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in a stream of emotion the summer of the St. Louis World’s Fair. “She must
be a musician, to sing to me, play for me . . . and She must be artistic in all
she is and does; and tender, sympathetic to my moods, bringing to my life all
things good and beautiful which I so love and lack.” Together he and the
golden girl would travel to the “fair lands of Poesy and Romance” to drink of
the great beauty of nature. At the same time, he insisted that his golden girl
not be encumbered by narrow religious beliefs. Since he had been schooled
by the “High-priests” of nature, Emerson, Spencer, and Huxley, his values
were broad. If she possessed all these qualities, he concluded, “She will fit
into my nature, and fill its vacancies, and I shall be happy, at last!”

The essential prerequisites for his ideal woman had not developed by
chance, either. In the summer of 1899, immediately after his graduation, de
Forest left for a month’s visit to the Wallaces, old family friends who lived in
the town of his birth, Council Bluffs, lowa. Deacon Wallace was now the
minister in Henry De Forest’s old parish. It was not family ties that brought
de Forest to Council Bluffs, however; he fondly remembered the deacon’s two
handsome daughters, Nettie and Jessie, whom he considered “the rarest of
God’s Girls.” After just a few days in Council Bluffs, he confided to his diary
“I think I am beginning to love again!”—this time, Jessie Wallace.

It was a delirium he had never known before—not with Julia Winter of his
Mount Hermon days, not with Helen Wyatt, a second cousin who had
turned his fancy when he was a graduate student, not with the scores of
“chippies” on Chapel Street. He read her poetry and prose of Tennyson,
Ruskin, Pater, and Poe; she sang him songs of “trust & love.” Together they
went rowing on a nearby lake; on the shore they lay “heart to heart” and
“marked the lapse of time by the beating of their pulse.”

When he left for his job in Chicago with the Western Electric Company,
de Forest was sure of Jessie’s deep commitment: “Steal away to me, my love

. . steal away and you shall steal away the cares and loneliness of a weary
heart . . . steal away and you shall drive anxiety and misgivings from a brow
grown dear to you . . ."”

But within a fortnight, Jessie wrote of her “complete reversal of affection.”
In shock, de Forest returned immediately to Council Bluffs, but there could
be no mistaking her intentions. In the letters from Chicago that followed, he
gradually grew angry that she had dropped him, counting it as an insult not
only to him, but to the good name of his university, which, he emphatically
assured her, stood for loyal and true hearts. “Is this your thought of the true
& constant, and is it thus you interpret Yale?” he asked in one letter. Other
letters he filled with the vain hope she would resume her affection. Yet the
harder he tried to win her, the more confirmed became Jessie’s resolution to
resist, until her letters ceased.
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Though devastated by this rejection, de Forest realized Jessica Wallace had
shown him what a golden girl might be. She had been inspired by his reading
of poetry; he had been inflamed by her singing. Surely these empathetic
qualities were exactly what the ideal one should possess.

Early in 1950, when he was anticipating the publication of his autobiog-
raphy, Father of Radio, in which he devoted part of a chapter to Jessie
Wallace, de Forest sent his former love a letter. This time, after a lapse of
forty-eight years, she replied. Now she was Jessie Wallace Millar, living in
Corona, California, east of Los Angeles. De Forest was married to his fourth
wife and living in Hollywood. As the correspondence developed, he ad-
dressed Jessie as “Dear Heart.” The two couples met for lunch occasionally,
and Jessie and Lee exchanged letters and postcards. Jessie preserved de For-
est’s correspondence carefully until her death in 1954. The last she received,
a postcard from de Forest, who was traveling with his wife in Europe, shows
St. Mark’s Square and the Grand Canal in Venice. A gondola floats in the
foreground. De Forest’s note was brief: “Had you not turned me down in "99
you would be in this gondola with me under the full Venetian moon! But it’s
futile to regret!”

—-

De Forest did not waste all his time pining for Jessie Wallace, however. In
New York, he sported with a woman named Nanet in Battery and Riverside
parks, and sailed with her off the New Jersey coast. With another he em-
barked on a moonlit excursion down the Hudson. To a barmaid, Kathleen,
he wrote a poem. He had a golden girl whom he used to see in Kansas City,
and another named Helen in New York. For a while in late 1904, he was
engaged to a woman named Marie, and in early 1905, he tried to persuade
the daughter of a Louisiana senator to elope, even though she was engaged
to another man.

Lonely and in need of companionship, he took a large apartment, which
he named the “Yale Eyrie,” high above the Hudson at 97th Street and
Riverside Drive in New York City. He found its rooms “delightfully cozy,
miserably lonely.” His plight was to be “forever chasing phantoms.” It was,
de Forest concluded, maudlinly remembering Jessie, “a curse” put on him by
the Gods, “because I worshipped once too earnestly, too madly, an earthly
personage, and made of her a Deity.” .

De Forest would later come to think of his first marriage as a curse put upon
him by immortals. In October 1905, he was invited to the home of Mrs.
M. T. Sheardown on West End Avenue, near his apartment. She was giving
a dance in honor of her pretty daughter, Lucille. Proficient in languages,
purportedly educated in Switzerland and France, though a brunette, Lucille
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immediately caught the fancy of de Forest, who thought her a person of
culture. At last, here was one who would fulfill his desires. Within a few days
of their first meeting, so the story went, he installed a wireless set in her
home and taught her the Morse code. From his Yale Eyrie, he courted her
with dots and dashes. Early the following year, just before he was to leave on
a trip to sell De Forest equipment in England, he tapped out on his key:
“Won't you marry me at once and come with me?” On February 17, at a
small private ceremony in the Louis XVI Room at the St. Regis Hotel, de
Forest and Lucille were married. Among the few guests attending were his
brother, Charles, and Mr. and Mrs. Abraham White.

The voyage to England and the weeks that followed were no honeymoon,
however. The trip went off in high style. The evening of their wedding, de
Forest and his bride sailed for Liverpool on the Cunard liner Lucania. In
London they stayed at the Savoy. But Lucille refused to consummate their
union, a rejection that left de Forest “baffled and maddened.” To add to his
“black hopelessness,” with each day his wife became increasingly surly, dis-
agreeable, and sour, repulsing his advances and criticizing his every fault.

The purpose of his trip to England was to inspect some De Forest Company
equipment that had been installed there and to attempt signaling from Glen-
gariff Harbour, Ireland. Lucille accompanied him for a while, but to de
Forest’s dismay, she neither thrilled to the natural beauty of the countryside
nor responded to “the charm of historical associations.” Worse still, she
hated poetry. After a “vigorous spanking,” he sent his bride back to London.

De Forest took solace in the countryside, which he believed subsumed hu-
man desires and deeds in its “immortality.” He filled his journals with elab-
orate descriptions of rocks, trees, mountains, and seas, and some of his most
purple prose. Speaking of legend and the way it animates nature, he wrote,
“Waters! ye are drenched with the ghost light evermore. Rocks and trees, like
faint and tenuous vapors, the memories of her romance cling to you forever.”
Nature was not his only solace, however. Returning to England and the cold
torments of his wife, he turned to another woman, Anne, “a human soul of
sweetness and lovableness,” one who assuaged for a time his frustrations.

Just what was the cause of the couple’s difficulties? Perhaps, as de Forest
speculated once, Lucille’s frigidity came as a consequence of her overbearing
mother and manifested itself in hatred for her husband. But evidence also sug-
gests that Abraham White had a hand in the liaison, and perhaps he conjured
up the entire marriage as a crude publicity gimmick in which de Forest played
the ultimate sucker. Certainly he had encouraged de Forest to marry Miss
Sheardown, and he had made sure the press knew the details of the match.
Though newspapers were filled with news of another famous wedding that took
place on February 17—that of Nicholas Longworth, congressman from Ohio,
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to President Roosevelt’s daughter, Alice—they still found space for the nuptial
story, placed by White’s and the De Forest Company’s clever press agent, of
the bride who was “Wooed and Won by Wireless.”

De Forest came to believe in a third reason for his marital torment: Lucille
had refused him lest he learn she had another lover and was not a virgin. In
divorce court that October, he cited as co-respondent DeWitt Clinton Flana-
gan, a brewer, real-estate owner, and former congressman, and sued him for
$50,000. He had engaged a detective to follow his wife while he was out of
town. Flanagan had visited her several times, taken her to the theater, and
stayed at the house “until long after midnight.” The couple visited Flanagan’s
camp in the Adirondacks and registered under false names at hotels in New
York and Trenton. “After all these years,” he grieved, “I find a harlot where
I sought a wife.” The divorce was granted in December, but the damages
were denied.

In poor imitation of Tennyson, de Forest filled his journal with sentimen-
tal verses:

She kissed me upon my eyes
My wearied eyes, which ached from looking longingly
Upon the world for sympathy. . . .

“Drown and die, my soul,” he wailed in his journal. From this point on the
entries were “but the bubbles which rise to the surface from one who drowns.”
“I have damned my own soul!” But in truth he was glad to be free of “unnatural
cohabitation” with this “vampire.”

—el

De Forest tried to obliterate the entire painful episode from his memory and
the memory of others, too. In a scrapbook he kept for these years, he
removed three pages of wedding notices. Later he declined to mention the
marriage either in a biography he commissioned in 1932 or in his autobiog-
raphy. When two friends who were also thinking of writing his biography
asked him about the marriage, he first reacted with surprise that they knew
it had occurred. After they produced newspaper clippings and a photograph
of the affair, de Forest told them sternly, “Forget that one. That never
amounted to anything.” It was a secret known only by a few. Indeed, the
inventor had been married to his fourth wife for twenty years before she
learned of Lucille.

~x=
Lee de Forest had been responsible for all the technical accomplishments of
the American De Forest Wireless Telegraph Company, for he had devised
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the system, worked tirelessly to make it operate correctly, demonstrated it to
prospective clients, supervised its installation in places as far distant as Key
West, Cape Hatteras, Kansas City, and Cleveland, and hired and trained a
staff of wireless operators to run it. Indeed, de Forest had done everything in
the company that bore his name but hawk stock certificates, a job left to
Abraham White and his salesmen.

Personally, de Forest had come a long distance from his first skirmish with
Marconi at the yacht races in September 1901. To go as far and as fast as he
did, however, he had created a wireless system with components adapted—
some would contend, stolen—from others. In the case of his responder, this
was especially true. Early on, he found that the “goo” paste he and Smythe
had developed was subject to clogging and failure. On a visit to Reginald
Fessenden’s laboratory at Fortress Monroe in Virginia, early in 1903, de
Forest found his Canadian rival was using an “electrolytic detector,” con-
sisting of two thin wires immersed in acid. In his own lab, de Forest and
Clifford Babcock, a former employee of Fessenden’s, developed what they
called the “spade detector,” two flat platinum wires sealed in a glass tube with
only their extreme end surfaces dipped in a small cup of sulphuric acid. It
became the basic wireless detector for the De Forest system. Later, in com-
petition with the Fessenden system for lucrative naval contracts, the De
Forest Company sold its spade detector at prices well below those of its rival.

Feeling that the invention had been stolen right from his laboratory bench,
Fessenden sued. The De Forest Company had faced other suits, most notably
from Marconi, but this one, what de Forest called “the hateful patent suit by
my arch enemy,” was a different matter, if only because Fessenden was clearly
in the right. In 1906, after three years of litigation, a federal judge in
Vermont denied the De Forest Company use of the spade detector and
assessed damages for infringement. Fessenden had been vindicated com-
pletely. When he returned from his trip to England in late April, de Forest
was greeted by his brother and the company’s attorney, who hustled him off
to Canada, so he might avoid arrest for failure to pay Fessenden the money
he had been awarded. There he waited idly for about a month until White
came up with the cash.

Probably Abraham White was just as happy to leave de Forest foundering
in Canada, for it gave him time to complete the reorganization of his business
schemes. Interested only in personal gain from selling as much stock as
possible to hapless speculators, and wanting nothing to do with spending
money on patents or litigation, he held his scientific director responsible for
the adverse judgment. To protect his interest, White created yet another
company, United Wireless Telegraph, and had all the assets—but none of
the liabilities—of American De Forest transferred to it. In this way, Fes-
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senden was frozen out of collecting more than a fraction of the damages he
had been awarded.

Also frozen out of the new venture was Lee de Forest. When he finally did
return to the United States, he found the company president, whom he had
loved like a brother, basking on a huge estate (White Park) at Long Branch,
New Jersey. Inside his mansion could be seen silver doorknobs and crystal
chandeliers.

“I am daily more disgusted with the man and this newly-revealed side of his
character,” wrote a disillusioned de Forest on the last day of September. “I
will never be intimately connected with the meta-morphosed ‘Schwartz’
again.” His distrust proved in the end well placed. White now enlisted in the
aid of a former Confederate “colonel” and fellow Texan with another un-
likely name: Christopher Columbus Wilson. The colonel’s flamboyance and
ability to sell fraudulent paper rivaled even White’s. United Wireless Tele-
graph would go on with a new carborundum detector created by General
H. H. C. Dunwoody, company vice president and manager of its “Wash-
ington Department.” Carborundum, which has much the same property as
the quartz later used in crystal sets, worked well. Stock sales were brisk.

At its apex in 1910, United Wireless boasted seventy stations in commu-
nication with 400 ships sailing on the Atlantic Ocean and Great Lakes, far
more than its competitors. The reason for its success may not be attributed
to superiority of the system, however; United Wireless rarely charged for
equipment or the messages it sent. Instead it depended on ever-expanding
stock sales to keep it afloat. Soon the colonel forced out his fellow Texan. By
1910, Wilson’s unslakable avarice had lofted him to the presidency, borne on
a ponderous bubble of worthless wireless stock.

On June 15, 1910, the bubble finally burst. Inspectors from the Post Office
raided United Wireless’s opulent offices on suspicion of mail fraud. Though
it had recently listed in its assets about $6.5 million in cash on hand, the
company was in fact insolvent. On May 29 of the following year, Wilson and
four other officers were convicted. The colonel was returned to the South,
this time to the federal penitentiary at Atlanta.

i

On November 28, 1906, de Forest sent a terse, one-sentence letter of res-
ignation as vice president and director of American De Forest Wireless
Telegraph Company, “to take effect immediately.” On his copy, he ap-
pended a note to himself:

This is the funeral of my first-born child! This the finis to the hopes and efforts
which have made up my strenuous life for the past five years. That which | had
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wrought with pain and ceaseless endeavor to make grand and lasting & trium-
phant is prostituted, sandbagged, throttled & disabled by the Robber who has
fattened off my brain. But my work goes on, while I live.

Abraham White and his shifty associates believed they had cleaned de
Forest out entirely. They kept rights to all the patents the inventor had used
in his wireless system, though most were counted useless after Fessenden’s
successful suits. They had given de Forest just $1,000 in a severance settle-
ment and had seen to it that an unscrupulous attorney took half the amount
in legal fees. De Forest had been hurt by his association with White, but he
had not been ruined. Acting the way he always did when faced with defeat,
he reaffirmed his belief in his abilities and genius (if only in his journal),
gathered his few remaining resources, and with typical grit and determina-
tion, plunged resolutely onward.

De Forest’s most valuable resource lay in a small invention that Abraham
White and his lawyer had deemed worthless, a new method of detecting
wireless waves with a small incandescent electric lamp or tube which he
called the “audion.” As was the case with the spade detector—that device de
Forest copied from Fessenden—his audion did not spring entirely from his
brain. But when pressed to tell its genesis, the inventor became murky in his
explanations. He was unwilling to admit the debt he owed to others, includ-
ing Thomas Edison and John Ambrose Fleming.

By 1880, Edison had created a lamp that glowed brightly when direct cur-
rent passed through its carbon filament in a vacuum. But he found that
over time particles of the carbon were transferred to the glass. In experi-
ments to correct the fault, the inventor learned that electric current could
flow from the filament through the vacuum surrounding it to a positively
charged metal plate, a process later dubbed the “Edison effect”—meaning
that no one could explain precisely how the process worked. Furthermore,
the amount of current that flowed from the filament to the plate stood in
direct proportion to the incandescence of the lamp. He noted his findings
in a patent that showed how such a modified lamp might measure the flow
of electrical current. But the date was 1883, half a decade before Hertz’s
experiments, and fourteen years before an English physicist named Joseph
John Thomson discovered the existence of the electron. Besides, the un-
theoretical Edison believed inventive genius to be “one percent inspiration
and ninety-nine percent perspiration.” Decidedly uninspired at this point,
he saw little commercial value for his discovery. Without further specula-
tion, Edison proceeded with his quest to perfect the electric lamp.

John Ambrose Fleming, then an employee of the Edison Company in
London, knew of the inventor’s patent. His studies of the same carbon
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deposits led him to publish four papers on the subject to the Royal Society
between 1883 and 1896. But then, diverted by other work, Fleming sus-
pended his inquiry for nearly eight years. In 1904, when he had become
scientific adviser for the Marconi Company, he was charged with the job of
creating a new detector of wireless waves.

“Why not try the lamps?” Fleming remembered thinking years later. This
time, working with the alternating current of wireless waves, he made a
remarkable discovery: while the current flowing into the filament alternated
between a positive and negative charge, the current leaving the lamp from
the metal plate was direct. Fleming’s bulb was acting as a valve that allowed
only the negative electrons to pass. Indeed, he entitled his patent an “in-
strument for converting alternating electric currents into continuous cur-
rents,” and he called his bulb an “oscillation valve.” Fleming’s valve stands
as a dramatic achievement. The electrons liberated by Marconi’s spark gap
transformer imperceptibly traveled through the air at the speed of light. Now
they could be captured and converted into direct current through the agency
of a small filament and plate in a little glass bulb. From there the current
could flow into an earphone and become a perceptible sound once again.
Fleming had created a new detector of wireless waves, one that worked with
a modified Edison-effect lamp.

In the spring of 1905, Fleming published his discovery for the Royal
Society, but the tube was a crude apparatus and needed more study to be
practical. If he had had more encouragement, Fleming might possibly have
developed the potential of his tube, but in this he was thwarted by his
employer. The Marconi Company, which held all rights to his patent, was
more interested in developing galena crystal as a detector. Instead, two
years later, Lee de Forest took the fame and some of the fortune for Flem-
ing’s work.

De Forest always avoided acknowledging Edison’s and Fleming's obvious
antecedents to his own work. Though he read voraciously in scientific
periodicals—at Talladega, at the Chittenden Library at Yale, at the John
Crerar Library in Chicago, among others—and though he subscribed to
technical periodicals, he steadfastly claimed ignorance of their discoveries.

Since 1900, de Forest had occasionally experimented with the possibility
that heat from a gas burner created electrical vibrations. Early in 1905, after
Fessenden had launched his suit and de Forest realized he might be forced to
abandon his spade detector, he intensified his tests and took out patents on
several “oscillation responsive” devices, which used a gas flame. No evidence
suggests these inventions ever worked, but patent them he did. In the late
summer of 1905, he read Fleming’s article on his valve in the Proceedings of

the Royal Society.
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Late that fall, an assistant of de Forest's brought a bulb about the size and
shape of a small pear to Henry W. McCandless at 67 Park Place in New York
City and asked him to duplicate it. A manufacturer whose principal trade was
making automobile lamps for Westinghouse and General Electric’s Mazda,
McCandless had no difficulty meeting this special order. With a brass can-
delabra screw base and a carbon filament, the lamp resembled others avail-
able at the time. But there was one significant difference: beside the filament
inside the bulb was a nickel plate. To that was attached a short wire that
protruded through the top of the glass. The assistant explained that it was a
Fleming valve. On December 9 that year, de Forest took out a patent on a
“static valve for wireless telegraph systems.” Five weeks later, he made an-
other application for a similar tube and circuit; this time he ran wires from
a small battery to both the filament and plate. This he called the “audion,”
and he claimed in a talk to a gathering of the American Institute of Electrical
Engineers in New York on October 26, 1906, that his tube was “a new
receiver for wireless telegraphy.”

All that de Forest had developed thus far bore a remarkable resemblance
to the valve Fleming had described to the Royal Society in 1905. He had
introduced the use of a battery on the plate as well as the filament circuit, but
that was all. Nor was de Forest’s change necessarily an improvement, for the
small positive charge of electrons flowing from the filament to the plate was
no match for the positive charge of electrons flowing to the plate from the
battery. What came next, however, was de Forest’s idea alone, and without
question will endure as the inventor’s greatest insight.

On November 25, 1906, after further experiments and several false starts,
de Forest ordered another tube from McCandless. The specifications called
for three elements: a filament; a plate; and, interposed between the two, as
close to the filament as possible, another nickel wire. As was the case with
the other wires, it too was drawn out through the side of the lamp. When this
wire was positively charged, de Forest found it would attract the stream of
positive electrons flowing from the filament, accelerate them, and send them
toward the plate, and the more positive the charge, the greater the charge on
the plate circuit. On the suggestion of John Grogan, one of McCandless’s
assistants, de Forest decided to bend the wire zigzag fashion in order to create
a greater surface to attract the electrons flowing from the filament. To this de
Forest gave the name “grid.” Now he could regulate the flow of electrons
from the filament to the plate and amplify them. Precisely how the filament,
grid, and plate worked, he was not sure. The theories he did propose about
their action were in fact incorrect. But the sounds coming from his earphones
showed that his audion did work. With the simple addition of the grid to
Fleming’s tube, modern electronics was born.
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Throughout the thirties, forties, and fifties, when subsequent inventions
failed to earn him fame, de Forest proudly embossed his stationery with the
electrical engineers’ symbol of his invention:

the inverted T at the top representing the plate; the zig-zag, the grid; and the
looped line at the bottom, the filament. Without question, the symbol
signifies one of the most profound advances, not only in the radio art but in
all electronics.

Just as de Forest was creating his tube, Abraham White was forcing him
out of the company that bore his name. De Forest realized this invention
would be his salvation, the very thing that would enable him to start anew.
Giving in to his most romantic impulses, he addressed his creation directly
in his journal:

You, little Audion, have been a supporting companion to me in all the troubles
of the months that are past; thru all their dark hours your light has alone
gleamed dazzlingly bright to my eyes; my ears have hearkened to your fluttering
whisper amid the discordant noises of these crashing times . . . you rest on the
table before me excelling all devices which man has achieved in sensitiveness
to the infinitesimal forces | have built you to detect.

Three days after he ordered his grid audion from McCandless, de Forest
resigned from White’s company with his two-element audion patent in hand.
Mired in litigation as he was, he did not have time to test his invention of
the three-element tube until the last day of December. Compared with any
wave detector he could use, the results showed a marked improvement.
Signals could be heard more clearly and reliably through earphones, over
distances never crossed by wireless before.

Any account of the often serendipitous process of discovery inevitably
leads to speculation on what might have been: if Edison had worked with
alternate rather than direct current, which he mistakenly championed as the
safest and best way to deliver electricity to homes; if he had been more
inclined to theory; if the Marconi Company had supported rather than
thwarted Fleming’s research; if Fessenden had not instituted the infringement
suit that caused de Forest to search for an alternative to the spade detector.
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But such conjecture about the way the beginning of radio might have been
different is fatuous. De Forest did add the grid to the vacuum tube, something
no one else had done before. Though his discovery was unwitting, and
though he scarcely understood how his tube worked, it was his invention. No
detractor can take from him the fact that he made the discovery that so
significantly shaped the twentieth century. The audion was, as he put it
nearly a half century later, his “greatest invention.”
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“WHAT WIRELESS
IS YET TO BE”

—-

Some time during the summer of 1904, the same year that Lee de Forest was
enjoying his triumph at the World’s Fair in St. Louis, a thirteen-year-old boy
named Edwin Howard Armstrong sat in the bedroom of his family’s solid Vic-
torian house overlooking the Hudson at Yonkers, New York, reading The
Boy's Book of Inventions: Stories of the Wonders of Modern Science. A present his
father had brought him from London, the book had a powerful and immediate
effect: then and there Howard Armstrong decided to become an inventor. Of
what, or in what field, he was not sure, but an inventor he would be.

Profusely illustrated with nearly 150 diagrams and photographs, The Boy's
Book of Inventions was filled with the wonder of new technologies being
discovered at the opening of the century. It had been written in 1899 by Ray
Stannard Baker, then a young reporter for McClure’s Magazine, who was later
to compile a five-volume biography of Woodrow Wilson. Baker described
inventions ranging from the bizarre to the useful. He told of Simon Lake’s
submarine that rolled across the sea floor on motorcycle wheels; and the
“flying man” Otto Lilienthal’s bat-winged gliding contraption that, when
strapped to the inventor’s arms, enabled him to leap from tall cliffs, and glide
all the way to the ground. But Baker also wrote of Thomas Edison’s phono-
graph, Roentgen’s X-ray machine, and Duryea’s motor vehicles. In some
cases, the author personally visited and interviewed the inventor, taking a
trip to the ocean floor with Lake, for example, or stopping by the great
Edison’s laboratory in Orange, New Jersey.

56
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The chapter that had the greatest effect on Armstrong, “Telegraphing
Without Wires: How Marconi Sends Messages Through Space,” repeated the
oft-told story of the inventor’s feat. He was “a mere boy” when he began to
dream, and a “shy, modest, beardless youth” when he journeyed to London
“to tell the world of one of the greatest inventions of this century.” Baker’s
narrative had romance, practical explanation, and heroism. Marconi dealt
with the “mysterious, all pervading . . . ether,” the name then given to the
element that scientists supposed filled space and through which electrical
waves traveled. Baker explained, imperfectly, the action of the coherer,
telegraph key, spark gap transmitter, and Morse inker. Use of the wireless, he
told his readers, had saved the crew of the Goodwin Sands lightship off the
coast of Dover. When the ship was struck by another vessel, the crew
telegraphed to shore some twelve miles away for help. “We have seen clearly
what [wireless] already is,” Baker concluded, ““and with a half discernment of
what it is yet to be.”

The next year, Howard Armstrong received another book from his parents
that reinforced the effect of the earlier gift: Russell Doubleday’s Stories of
Inventors: The Adventures of Inventors and Engineers, True Incidents and Per-
sonal Experiences. Doubleday emphasized “the trials, the disappointments,
the obstacles overcome, and the final triumph of the successful inventor.”
His first chapter, “How Guglielmo Marconi Telegraphs Without Wires,”
repeated much of the romance of Baker’s book, dwelling on the details of the
first signals the inventor sent over his father’s estate in Italy, and added an
account of his transmitting the letter S across the Atlantic.

The inventor in Baker’s and Doubleday’s books always conducted his life
as a gentleman at work for the betterment of “mankind.” He faced his trials
and disappointments as momentary frustrations, challenges to be met and
conquered in a manly fashion. Usually the inventor operated on a simple
paradigm: he had an idea (sometimes called a “dream”) and then worked to
realize it. More often than not, he followed the Edison model of trial and
error, until he enjoyed success. If he should borrow an idea from another, he
always gave credit. Thus Baker wrote of Marconi's paying tribute to Edouard
Branly when he adapted the Frenchman'’s coherer. The authors sometimes
concluded their chapters with an account of how the world welcomed the
accomplishments of these gentlemen, rewarding them with great esteem and
even financial success. The implications were clear: with the creations of the
inventor, America would realize its true greatness in the new century. This
was the life Armstrong—and many other boys of the time—wished to lead.

Baker’s and Doubleday’s inventor worked alone or with a small cadre of
assistants whom he supervised. None worked in a corporation as part of a
team of technicians. The vision was his and his alone. It never belonged to
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a company. Often, as was the case with Marconi, the inventor himself began
a company to manufacture and deliver his product to the world.

Since invention was the province of gentlemen, neither Baker nor Dou-
bleday broached the idea of stealing another’s creation. Nor did they men-
tion patent litigation, which occupied so much time of men like Edison and
Marconi, and which would so dominate the career of Armstrong.

——i.

Howard Armstrong passed his childhood and youth in the calm and comfort
that middle-class families were able to maintain during the last decade of the
nineteenth century and the first decade of the twentieth, no less an ideal and
secure setting than that of his books. This was the twilight of innocence
before the First World War, a time when people like the Armstrongs believed
in the certainties of rock-solid Republican nationalism, financial mobility
and stability, and the assurance of unlimited opportunity. As the product of
an old New York family, Howard Armstrong enjoyed these comforts as well
as the spiritual haven—and occasional dourness—of parents who were strict
Presbyterians.

John Armstrong and his wife, Emily Smith, had married in New York’s
Old North Presbyterian Church in 1888, and settled in a comfortable brown-
stone house at 247 West 29th Street. At first a salesman for the Oxford
University Press in New York, John Armstrong eventually rose to be vice
president of its American branch. Each year he traveled to London for a
conference with his superiors, returning with the latest books and the aura of
European culture and sophistication. (It was there, according to family tra-
dition, that he acquired The Boy's Book of Inventions for his son.) For many
years before and after she married, Emily had been a teacher in the New York
City schools, and retired only when she became pregnant with their first
child, Edwin Howard, who was born on December 18, 1890. Two daughters,
Ethel and Edith, soon followed, and the family was complete.

Nearby lived Emily’s extended family—uncles, aunts, cousins, many of
them teachers and principals in the public school system. Pedagogy was in
the air always, along with the irenic air of Presbyterianism. Grandfather
Smith had been an elder of the church, and his son would follow. He and his
wife had taken a trip to the Holy Land. Many of the Smith women taught
Sunday school and one played the organ, while the men served as deacons or
sang in the choir.

When the Presbyterian elders decided to relocate their church to the
Upper West Side of Manhattan in 1895, the Smiths and Armstrongs moved
to a brownstone on 97th Street just off Central Park West. From there it was
an easy walk for Howard to the local public grade school on 89th Street. In
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the summers, fear of disease drove the family to extended vacations upstate
to a farm in Richfield Springs, a camp on Lake George, or to Lake Bomaseen
near Fairhaven, Vermont.

In his ninth year, Howard was struck down with a severe case of Saint
Vitus’s dance. A type of chorea—a term derived from the Greek word for
dance—the disorder causes involuntary contortions and contractions of mus-
cles, especially in the face, neck, and shoulders. Doctors of the period some-
times described it as an “insanity of the muscles.” Typically, Saint Vitus’s
dance struck children between five and fifteen years of age, and twice as many
girls as boys. We know now that in 70 percent of the cases the child has had
rheumatic fever, an inflammation of the heart caused by a streptococcus
bacteria. But in 1900, doctors attributed it to a sudden fright or a gradual
deterioration of general health. They prescribed quiet and rest, a nutritious
diet, an absence of excitement, and occasionally a tonic of zinc and arsenic.
After the patient recovered, doctors cautioned against excitement, excessive
study, and exhaustion.

Following their physician’s advice, John and Emily Armstrong kept their
boy at home for two years, where he was ministered to by his maternal great
aunt and others in the family. They tutored him in his schoolwork and made
him rest. Only when the symptoms of his affliction had abated did the Arm-
strongs allow their boy to return to school and resume his activities. The dis-
ease left its legacy, however. For the rest of his life, Howard Armstrong suffered
from a twitch in his neck, mouth, and right shoulder. Whenever he was under
stress, the spasms became more pronounced, frequent, and difficult to mask.

Because of Howard’s illness, the dirt of the city, and concerns about the
ever-rising tide of immigrants, the Armstrong and Smith families decided in
1900 to move once again, this time retreating about fifteen miles farther up
the Hudson to a new house in Yonkers. A small city in the throes of changing
into a large suburb of New York, Yonkers had become one of the first havens
for urban middle-class families in Westchester County. Between the last
decade of the nineteenth century and the first decade of the twentieth, the
population of Yonkers jumped nearly 150 percent, from 32,000 to nearly
80,000 people. The fire department grew from a group of volunteers with just
three pieces of equipment to a paid force housed in seven companies about
the city. Speculators divided former estates and farms into building lots as
small as twenty-five by sixty feet—most a short walk from stations on the
New York Central and Hudson River Railroad that hugged the shore. To
better accommodate the new settlers, the railroad added more stations and
faster trains. New York City was just forty-five minutes away.

The Armstrong and Smith families chose two imposing houses next door
to each other on a hill overlooking the river at the north end of the city.
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Everything about the houses and properties was large. Number 1032 War-
burton Avenue, which was to be the Armstrong address for the next half
century, stood in the center of a lot 150 feet wide and 130 feet deep. Of
mixed pink granite, brick, and wood construction in the popular Queen
Anne style, the three-story house featured a polygonal turret at its front that
was capped with three pediment windows on the top floor under an imposing
curving cupola. Anticipating the future, the builders had wired the house for
electricity (it was then illuminated by gas) and installed a burglar alarm “at
every entry.”

Though he would later live in New York City, “1032,” as it came to be
known, always served as Howard Armstrong’s anchorage. There the Arm-
strongs and Smiths would gather for holidays and reunions; there Howard
Armstrong could always return. Across the front and down the south side of
the house ran a wide verandah. From there the family could see the expanse
of the river for twenty miles, including the place near the opposite shore
where, tradition has it, Henry Hudson first anchored the Half Moon in
August 1609. The Hudson of 1900 was filled with traffic: cargo and passenger
ships plying their way to and from the port at Albany; small pleasure craft
that were berthed at a nearby yacht club; and ferries that crossed from
Yonkers to Alpine, New Jersey. Directly opposite the house rose the steep
dark brown rocks of the Palisades and the still unspoiled land of New Jersey,
whose colors changed with each season.

In such secure surroundings, Howard Armstrong passed a youth marked by
solid comfort and affluence, if not great luxury and elegance. Always de-
scribed as a “serious” child by his family, he seemed preoccupied and re-
served, taking his measure of the world about him with a quiet intensity, a
word family members and friends often used when remembering his engage-
ment with all his activities. Tennis he took up with a vengeance, practicing
his serve at the Hudson River Country Club until it possessed withering
speed and force. He was fascinated by all machinery, especially by the trains
that ran along the Hudson. Among the children of the neighborhood, How-
ard earned a reputation for being able to fix almost any broken toy. When he
grew older, he would take his tools to a nearby road leading to New York.
There he would wait for automobiles—still a novelty—to break down so that
he might fix them. On the Palisades and the steep escarpments around
Yonkers, he developed a fearless enthusiasm for climbing to high places, a
passion that never left him.

Sober and resolute Presbyterianism provided a structure for his daily life.
Before dinner each evening, grace was said at length and with conviction.
Sundays were spent in activities centered on the church. Emily gave her son
a scroll illuminated with part of the fifteenth verse from Psalm 50: “Call upon
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me in the day of trouble: I will deliver thee.” Howard hung it in his room
over his work table.

Emily might have done better to include the rest of the verse, “and thou
shalt glorify me,” for the religious fervor of the family never took hold in her
son. Rather than a crisis in faith such as de Forest experienced, Armstrong
seems to have maintained his belief in God, but only in an oblique way.
After high school, he rarely went to church. As one family member reflected,
he was too fervently preoccupied with his own experiments and ideas to sit
still and listen to someone speak about the Deity. Never authoritarian and
always tolerant of their son’s decisions—even about a matter so central to
their own lives—John and Emily Armstrong appear to have masked whatever
disappointment they might have felt about their son’s lack of interest in
religious matters.

Clearly the overriding passion in Howard’s mind by the time he entered
Yonkers High School in 1905 was the idea of invention and his own inten-
tion to make discoveries. “Somehow, for reasons I cannot recollect,” he-
wrote many years later, “the decision favored wireless.” Stirred by another
article Ray Stannard Baker published in McClure’s Magazine celebrating
Marconi’s achievement of telegraphing across the ocean without wires, Arm-
strong sought to emulate the acknowledged master. The Italian inventor
stood forth in Armstrong’s mind as the trailblazer, the one who pointed the
way for the rest to follow. Armstrong would never waver in his admiration.
“To me the astounding thing is undoubtedly how Marconi’s prophecies
turned out to be uncannily correct” he wrote to a friend in England half a
century later, while preparing a speech about the inventor for the American
Institute of Electrical Engineers.

From the three windows of his room underneath the cupola on the top
floor of his house, Howard had a commanding view of the Hudson and the
Palisades; the space and relative distance from the rest of the family offered
an excellent place for him to construct radio equipment. By this time the
house had electric light, and Howard suspended two lamps from the ceiling
over his work table so.that he might work through the night. His was the
highest point in the house, the place where he could best send and receive
wireless signals. His parents helped him to acquire the necessary wireless
paraphernalia—including induction coils, coherers, a telegrapher’s key and
earphones, Leyden jars, and condensers—and he busied himself constructing
and experimenting with electrical circuits.

Soon Armstrong was receiving and sending wireless messages to other boys
and young men who also were taken with Marconi’s invention. They became
his circle of companions. Two, Tom Styles, who lived down the hill from his
house, and Randy Runyon, who lived about a mile away closer to the center
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of Yonkers, became lifelong and unfailing friends, and valued assistants in his
experiments.

Through one of his uncles, Frank Smith, Armstrong met another more
influential wireless enthusiast and inventor. Charles Underhill lived on the
grounds of Pinecrest, a large estate farther up the hill from Warburton Av-
enue. Underhill had invented an early version of the teletype, the printing
system that transforms the dots and dashes of the Morse code into letters and
words, and had written books on electromagnetism. He became the boy’s first
mentor. For nearly two years, from 1907 to 1909, Howard would bicycle up
the hill to Pinecrest after school to probe Underhill’s knowledge of electric-
ity. “Leaning back in his chair with his head against the wall,” Underhill
remembered, Howard would ask him a carefully considered question. When
the answer came, the boy would “meditate for a while and then follow up
with another question. This often went on for hours at a time.” Patiently, he
explained to Howard the principles of Faraday, Maxwell, Hertz, and elec-
tromagnetic waves, and he supplemented Armstrong’s instruction with cop-
ies of his own books. As valuable as Underhill’s training were the pieces of
wireless equipment he occasionally gave Armstrong, including the first vac-
uum tube—a two-element de Forest audion—Armstrong ever saw. Clifford
Babcock, de Forest’s engineer, had given it to the inventor to experiment
with in his teletype printer. After he had tried it, Underhill passed the
tube on.

“Who of us in the old days at Pinecrest, could have realized the value of the
instruction that I was receiving in the fundamentals of ‘wireless’ and what
made it go?” Armstrong asked Underhill many years later. More important
than either the information or equipment was a simple word of encouragement
he gave to the boy one afternoon. Armstrong remarked he had been puzzled
to find that a spark transmitter performed better when he connected it contrary
to the way one of his wireless books specified. “What do you care about what’s
in the book,” asked Underhill. “You're an original thinker.” As Armstrong
later recognized, “the lesson that the things that are not in the books are the
most important of all was the most valuable lesson ever given to me.”

Of all the young wireless enthusiasts in the area, Armstrong stood out as the
most advanced. Stories began to circulate around Yonkers of the youth with
powers of extraordinary concentration, who was experimenting with and de-
signing remarkable wireless equipment. In 1907, he built a powerful receiver
set with a piece of crystal he also had acquired from Underhill. He talked of
little else but wireless and tennis. In matters of electronics, none of his friends
could keep up with his thinking. At his first meeting with Runyon, arranged
over the airwaves, Armstrong carefully explained his design for a transformer,
complete with formulas, mathematical calculations, and intricate diagrams.
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“The only trouble with it,” he remarked at the end of a discourse far too com-
plex for Runyon to fathom, “it’s too big to get out of the house.”

In 1910, he set out to build his own antenna from long sections of wood
that would be taller and better than any other. For the base, he anchored two
eight-by-eight wooden posts in the ground with concrete. Next he stood a
tall piece of eight-by-eight between these larger posts. Hoisting himself on a
bosun’s chair up his mast, he successively attached more lengths of wood,
each time securing them with guy wires. As he proceeded upward in this
fashion, the dimensions of his lumber got smaller until a slim length of
two-by-four holding his antenna wire projected at the top. His completed
mast stood 125 feet from the ground, nearly 300 feet above the Hudson.
Howard's first experience of creating a tower of great height clearly had
exhilarated him. Often on spring and summer afternoons, he liked nothing
better than to hoist himself in his chair to the top of what was one of the
tallest structures in Yonkers and survey the scene about him.

All this activity had its rewards for Howard Armstrong. The combination
of his equipment and tower enabled him to receive messages from a far
greater distance than any other amateur in the neighborhood. Even in 1908,
when he was a senior in high school and before he had built his tall antenna,
he awakened his family in the middle of the night to hear the sounds of a
naval telegraph key as it tapped out a message at Key West, Florida, 2,000
miles from Yonkers. It was a feat few others had equaled. As he and his
equipment grew more sophisticated, Armstrong was able to pick up the
Marconi station in Newfoundland regularly.

Consumed with his study of wireless, Armstrong never excelled in his
schoolwork. He had above-average grades, especially in those subjects he
enjoyed—algebra, geometry, advanced drawing, and American history. Cu-
riously, he achieved only average grades in physics, though he designed and
built a wireless receiver for the school.

On June 24, 1909, Howard Armstrong sat with ninety other seniors on the
stage at Yonkers High School auditorium under two large American flags and
a sign emblazoned with the school’s motto PERFERRE EST SUCCEDERE—
“to persevere is to succeed.” He had managed to graduate with an overall
average of 89.8. Thirty-seven of the graduates were headed for college—
places like Yale, Princeton, Comell, Lehigh, and Columbia. Determined to
continue his study of electricity, Armstrong enrolled in Columbia Univer-
sity’s engineering school. To continue his wireless experiments, he decided
to live at home and commute on the graduation present his parents had given
him—a new Indian motorcycle, painted bright red.

i
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When Armstrong entered Columbia in September 1909, the university was
in the midst of an extraordinary expansion that had begun twelve years
before when the campus was moved from Madison Avenue downtown to its
present location uptown on Morningside Heights. President Nicholas Murray
Butler had recently added schools of journalism, medicine, and business, and
a university extension for adults. A new engineering facility on Broadway
between 116th and 117th streets had been opened in 1907, and across the
campus on Amsterdam Avenue, Philosophy Hall, one of the main buildings
on the campus, was nearing completion. By 1911, Columbia’s endowment of
$31 million would rank as the largest of any university in the country.

At the time of Armstrong’s entrance, Columbia’s School of Mines, Engi-
neering and Chemistry, as it was formally known, was separate from the
college. Entrance was gained only after a rigorous admissions process. In
addition to presenting a certificate of good moral character, a candidate had
to pass examinations in chemistry, drawing, English, mathematics, physics,
French or German, as well as three other examinations from a group of
subjects that included Latin, Spanish, ancient history, zoology, and physi-
ography. Once admitted, students could expect to pay $250 for tuition, $30
for books, and $65 for “Camp Columbia”—a five-week surveying program
given between the first and second years on a large tract of land near Litch-
field, Connecticut. A typical course load numbered thirty-three hours of
instruction each week—seventeen in class and sixteen in the laboratory.

After the first year, students in the engineering school chose to major in
civil engineering, mechanics, or electricity. The electrical department of the
school had been started in 1889—just a year after Hertz's experiments and
eight years before Thomson’s discovery of the electron—under the leadership
of the physicist Michael Pupin. As was the case with other such programs of
the day, Columbia’s emphasized electric machinery and power production,
with courses like “Metallurgy of Iron and Steel,” “Dynamo and Motor Prac-
tice” and “Steam Power Machinery.” Courses in telegraph and telephone did
not come until the senior year. Nevertheless, someone with the inclinations
of Howard Armstrong would find the work in mathematics, physics, and
alternating and direct currents relevant to his interests.

The attrition rate of the majors suggests the department was especially
rigorous. Twenty-eight students declared electrical engineering their major
in their second year; twenty-one remained in the third year; fifteen graduated
with Armstrong in June 1913.

In many ways, Armstrong was typical of the students of the time. Like ev-
eryone else, in the first year he took the standard curriculum of inorganic
chemistry, drafting, descriptive and analytical geometry, elementary mechan-
ics, the theory of surveying, spherical trigonometry, and Physics 4, “Light,
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Sound, Electricity and Magnetism.” Wearing his pale blue beanie, he entered
the activities of other freshmen, the tug-of-war and flag rush, a spirited com-
petition with the sophomore students for control of their class banner.
Friendly with his classmates, he was given the nickname “Army.” Early on he
established himself as a formidable opponent on the university’s tennis courts.

In a picture taken of Armstrong standing on the edge of the cliffs of the New
Jersey Palisades, he seems like a typical college student. He had reached his full
height of six feet. A white shirt open at the collar covers his broad shoulders;
he gazes into the camera with a full smile. Above his high forehead is a thick
shock of sandy hair; there is no sign he would be bald in less than a decade.

In other ways, however, Armstrong was very different from his peers.
Others pledged fraternities, followed the fortunes of the football and baseball
teams, and traveled up the Hudson each spring to attend the annual regatta
at Poughkeepsie. Armstrong did not. Instead he filled his days and nights
with the study of wireless and directed his unswerving vision toward his
career as an inventor. His sister Edith often brought friends home from
Vassar where she was attending college, but Armstrong stuck to his third-
floor bedroom and rarely socialized. He asserted an air of mystery. When
asked what he was doing, he would reply cryptically, aware of the vast chasm
of ignorance about wireless that separated him from the rest. Sometimes he
would give an intrepid visitor a ride to the top of his antenna mast in his
bosun’s chair, but requests of this sort did not come often.

Not only did Armstrong eschew all such socializing as might be expected
of college students, in his freshman year he even declined an invitation to
join the new junior wireless club that a group of youths in the New York area
had begun, with Lee de Forest’s old antagonist, Reginald Aubrey Fessenden,
as their adviser. It wasn’t until 1912, when the group had changed its name
to the Radio Club of America, that he took out a membership.

Being a person of remarkable self-assurance and possessing a clear under-
standing what was to be his life’s work, Armstrong appeared unusually de-
tached, often inquisitive, sometimes engaging, and occasionally arrogant as
a student. It was not unusual for him to shun textbook explanations of
physical phenomena, preferring to devise his own reasons. He completed his
coursework in a perfunctory fashion, with a studied aloofness from the pro-
fessor and his subject unless it had a bearing on electromagnetic waves.
Professors who perceived his indifference to their subjects found him an
intractable annoyance. Others complained that he flaunted the established
rules of conduct in their laboratories, especially when he disregarded the
steps of their assignments, failed to keep accurate records in his notebook,
and stayed long after hours to work in private on experiments of his own.

In one instance, a professor found his self-assurance and arrogance posi-
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tively painful. For weeks, Armstrong had chafed as the visitor from Comell’s
engineering school, supposedly a distinguished authority on electromagne-
tism, stood at the front of the lecture theater presenting misinformation
about his subject to the assembled students and faculty. At one point, he had
even disparaged the discoveries of Nikola Tesla, saying there was “very little
originality” about them. One day, when demonstrating spark discharges from
a grounded coil, the professor declared authoritatively that it was impossible
to touch the coil without receiving a severe shock. Armstrong had observed
that first grasping the end of the coil emitting the sparks and then the
grounded end created a safe circuit that one could hold all day. After class,
he decided to prove the man a fool by doing just that in front of the others.
“Everyone gave him the laugh,” Armstrong wrote to Charles Underhill:

Then he wanted to try it, but . . . he took hold of the ground-wire first. . . .
Before he got within six-inches of the terminal the spark jumped to his
hand. . . . he pulled most of the apparatus off the table before they turned the
current off.

The incident instructs us in Armstrong’s methods of investigation. The
end of the coil emitting the sparks appeared to be more dangerous, and one
naturally touched the grounded end. He ruefully admitted having once done
so himself: “If he got as much juice as | have taken in the same way from my
own coil, I don’t blame him for the way he acted.” But Armstrong had not
been content to let the matter rest. “Two years ago [ noticed how the current
could be by-passed through the body by first touching the coil and then the
ground-wire.” Conventional wisdom like the professor’s stopped with the
observation of the shock; Armstrong’s unorthodox reasoning and his discon-
tent with blindly accepted rules never allowed him to rest.

At Columbia, Armstrong developed another trait that displeased some of
the staff and would annoy others later in his life: his distrust of mathematical
explanations to account for phenomena of the physical world. All too often,
he found his professors taking refuge in such abstractions when faced with a
difficult and seemingly intractable conundrum. Close observation of nature
and a refusal to accept the findings of experts, even when they were backed up
by mathematical “proofs,” became hallmarks of his approach to such problems
and to his investigations as an inventor. This is not to say Armstrong was a
poor mathematician or that he refused to use mathematics when they were
called for; rather, he refused the security of a glib mathematical reason to ex-
plain why something could not be done. Such thinking, he always contended,
could verify false theories and serve to choke off the speculative desire to ap-
proach a problem from a different perspective. “It ain’t ignorance that causes
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all the trouble in this world,” drawled Armstrong frequently, in his deep Bronx
accent, “it’s the things that people know that ain’t so.”

While the narrow and routine professors regarded him with suspicion, the
ones whom Armstrong respected—usually younger instructors who were
teaching the courses he liked—found him to possess a remarkable mind
capable of bringing fresh insight to problems that absorbed him. Fortunately,
Columbia had a good number of these professors as well. Three in particular
became his champions, saving him from himself as well as from those faculty
members who would have liked to see him depart without a degree. Later
they became his friends and colleagues.

Morton Arendt first encountered Armstrong in his telegraph and tele-
phone course, which covered a historical review of Morse’s and Bell’s work,
wireless telegraphy, and the elements of modern telegraphic and telephone
systems. An inventor himself and an authority on storage batteries, Arendt
specialized in motors, electricity distribution, and design of direct current
machinery. His knowledge of telegraphy and telephone was limited. Almost
immediately, he recognized in his student “something . . . the others did not
have,” and realized Armstrong knew more about the subject than he. Not
only did Armstrong distinguish himself with the speed he had acquired on a
telegraph key, but he knew everything about the latest changes in technology
and the state of current investigations. Rather than regard Armstrong as a
threat, Arendt encouraged him to make his own way with his research.

Arendt’s colleague John H. Morecroft, an instructor in the alternating
current laboratory, immediately earned Armstrong’s respect. Just nine years
his senior, Morecroft had studied at Syracuse and at Columbia under Pupin.
Before he took his alternating current course with Morecroft in his senior
year, Armstrong began to frequent the laboratory. With the older man’s
experience to guide him and Columbia’s sensitive equipment to give him
accurate measurements, Armstrong began a series of experiments with the
currents leaving the vacuum tube at the plate circuit, which would have
far-reaching consequences.

The faculty member who influenced Armstrong most profoundly was the
leading researcher of the electrical engineering department, Michael Pupin.
A Serbian immigrant, Pupin stood as an example to all in the early twentieth
century of what one might do with one’s talents in the United States. Born of
intelligent though illiterate peasants in the village of Idvor on the frontier of
Austria-Hungary, Pupin lived as a sheepherder before he emigrated to the
United States at the age of fifteen. Arriving at Castle Garden in New York
Harbor with just five pennies in his pocket and knowing no one save “Frank-
lin, Lincoln, and Harriet Beecher Stowe” (words that purportedly impressed
the immigration officer who questioned him), he set out to make his way in
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the New World. Through assiduous study and extraordinary industry, he
passed the entrance examinations and received a full scholarship to study at
Columbia College. There Pupin’s physical strength, athletic prowess, and in-
telligence enabled him to advance among the socially prominent undergrad-
uates. After study with the finest minds in physics at Cambridge and Betlin,
including Hertz’s mentor Hermann von Helmholtz, he returned to Columbia
as a teacher of mathematical physics in its new electrical engineering depart-
ment. Success also came to Pupin as an inventor. His creation of the Pupin
coil in the late nineties stepped up the force of electricity in a telephone circuit
and improved the clarity and distance of conversations. That and other tele-
phone, wireless, and X-ray inventions had made him a millionaire. He built
a large estate, patterned on a medieval Serbian landlord’s home, in Norfolk,
Connecticut, maintained an apartment on Park Avenue in New York, and
enjoyed substantial influence with Andrew Carnegie and other men of great
wealth. Students were used to seeing Pupin’s Rolls Royce, tended by a chauf-
feur, parked on 116th Street in front of Low Library.

Yer to his students, it was not the trappings of success that made Pupin
popular; it was his intelligence, his energy, and the force of his personality.
He worked at the edge of the infant science of electromagnetic waves,
studying and evaluating new discoveries as they appeared in the literature
and making several important ones himself. Pupin was often at the center of
intense controversy and himself responsible for many of the developments his
students were then learning. Late in the previous century, he had enjoined
the bitter dispute between the forces of Edison and Westinghouse over elec-
tric power distribution by direct or alternating current. While Edison and
powerful interests in New York favored the first, Pupin courageously advo-
cated alternating current because of its superiority. After Roentgen discov-
ered the X-ray late in 1895, Pupin succeeded in taking the first X-ray
photograph in America two weeks later. Then he made the invention a
practical tool of medicine by reducing a patient’s exposure time for a pho-
tograph from almost an hour to a few seconds.

Most of all, students and colleagues respected Pupin’s reverence for the
study of pure science. Like Milton, whom it was his habit to quote, he
regarded science as “divine philosophy,” a moral philosophy on the order of
Plato. Yet at the same time, sailing against the currents of pedagogy then in
vogue, he stressed laboratory work over study of abstract theory as the best
way for his students to learn of the forces in the world. To all he imparted two
precepts. First, the science of electricity is “one of the most exact of all
physical sciences, one that follows precise physical laws, not just ‘rules of
thumb.” ” And, second, on its abstract side, science is “poetry . . . a food
which nourishes not only the material but the spiritual body of man.”
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In his junior year, Armstrong took Pupin’s course in electrical theory. In
class, he distinguished himself with ready answers to all Pupin’s questions
about the history of electrical discoveries. Pupin began to take notice of this
curious and obviously talented youth.

Columbia had just made Pupin head of its new research laboratory in the
basement of Philosophy Hall. Named in honor of its donor, Marcellus Hart-
ley, the laboratory contained the latest electrical equipment and an elegant,
walnut-paneled office decorated with pictures of Pupin’s masters, Faraday,
Maxwell, and Ampere. Here Pupin carried out his current investigations of
wireless. In crucial ways, his inquiries began to parallel those of his quiet and
intense student.

-~

Being a full-time student at Columbia enabled Armstrong to engage his
investigations of wireless with even more fervor. John Morecroft’s laboratory
had an oscillograph with which to chart the flow of electrons through a de
Forest audion tube, while his Yonkers workroom possessed all the compo-
nents necessary for conducting experiments with new electric circuits.
Though Lee de Forest had invented the three-element tube late in 1906,
his public statements clearly indicated that he did not understand how it
worked. The very name he gave it, “audion”—an amalgam of “audio” and
“jonized”—suggested his essential mistake. De Forest believed that the flow
of current depended not on a high vacuum of gas from the bulb, but on the
ionization of gases within it. In the passage of electrons from the filament
through the grid to the plate, he supposed, the gas atoms lost their negative
electric charge. Thinking the tube’s “sensitiveness” to diminish “if the ex-
hausting process were carried too far,” de Forest actually experimented with
introducing a number of different gasses into the bulb to determine if one
‘might not increase its strength as a detector. None worked. He was forced to
conclude in a later patent application that he was “unable to explain this
action of the audion.” As late as 1915, he stated “the behavior of different
bulbs varies in many particulars, and to an astonishing degree. . . . What
may appear to be a fixed law for one bulb may not hold for another.”
Because no one knew how the tubes functioned, no standards existed for
their manufacture. Lacking specifications to follow, Henry McCandless
changed the design from time to time to save manufacturing costs. If a tube
worked well, it was marked “grade X,” and de Forest charged more for it; all
others were marked “grade S.” To a customer who complained that his order
for the better tube had not been filled, de Forest wrote: “X grade Audion
bulbs cannot be willfully made, but simply occur in the testing process and
so their supply is beyond our control.” Because the tubes cost $5, their




70 EMPIRE OF THE AIR

quality was erratic, and their life short, few used them except for experi-
ments. More often than not, serious experimenters chose the two-element
Fleming tube over the de Forest audion because the Fleming tube did not
require the critical adjustments of the grid to give off a proper plate voltage.
The average wireless operator employed a solid-state crystal as the detector
rather than a tube, as the crystal was unquestionably more dependable,
usually gave better results, never wore out, and was cheaper.

Even in 1911, five years after its invention, no one understood precisely
how de Forest’s audion worked. Armstrong set out with the help of John
Morecroft—and Columbia’s sophisticated testing equipment—to investigate
its operation.

Early in 1912, the results of his investigations led Armstrong to some dra-
matic conclusions. The audion was essentially a device that relayed electrons.
Careful measurements of the current emanating from the plate element of the
tube to the earphones revealed that it oscillated in a steady, uninterrupted
rthythm. Acting on his discovery, Armstrong then thought of feeding the os-
cillating current flowing from the plate back into the grid circuit to have it
amplified over again. He reasoned that as electrons move at the speed of light,
he might feed the current through the grid many thousands of times a second,
each time increasing the signal that had been received by the antenna. No
longer would the audion be a simple detector of electromagnetic waves; with
this process the tube would be an amplifier of signals.

Armstrong’s challenge in the spring and summer of 1912 was to make a
circuit capable of achieving such a result. That summer, he went with his
family to Lake Bomaseen in Vermont, climbed mountains, swam, and played
tennis, all the while meditating on his problem. While climbing a mountain
that August, he had an idea, and he returned to his bedroom in Yonkers as
soon as possible to try it out. On the night of September 22, he awakened his
sister Ethel, shouting, “I've done it! I've done it!” She got up to hear the loud
noise of dots and dashes coming through the earphones. As he had expected,
the proof of his theory was astounding.

“Great amplification obtained at once,” Armstrong noted in an account of
his elegant invention some years later. The circuit Armstrong devised used
electrical currents in the antenna as well as those in the vacuum tube. Marconi
had discovered long before that the tiny current picked up by an antenna could
be increased if the antenna were grounded. Later, researchers found that the
addition of a coil to the antenna and a secondary tuning coil leading to the
vacuum tube created a still stronger current flowing into the tube. Armstrong
placed a coil in the wing circuit, that is, in the path of the current flowing from
the plate to the earphones, and located it near the secondary coil of the tuner.
As the electrons flowed through the wing circuit, they set up an electromag-
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netic field of alternating current that joined with the field of electrons flowing
through the secondary coil of the tuner.

“Energy from the wing circuit is transferred freely to the grid circuit and
the oscillations build up therein and are rectified in the usual way,” Arm-
strong laconically wrote several years after he had made his invention. From
the start, the results astounded all who heard them. Weak signals never
detected before now came in with remarkable clarity. Dots and dashes from
the Marconi station at Clifden, Ireland—always a test for wireless receivers
on the Atlantic coast—were heard plainly, as were those from Honolulu.
Armstrong soon found that his circuit freed listeners from the tyranny of
earphones, too. Designed to grip the head so tightly as to exclude other
sounds—and circulation to the brain—they could be positively painful to
wear. With the addition of a small telephone speaker, stations heretofore
received weakly or not at all could be heard across his work room and even
on the second floor of the house.

“Feedback” or “regeneration,” as the principle of Armstrong’s circuit came
to be known, unshackled the potential of the vacuum tube. Now de Forest’s
invention would have a place in almost every piece of electronic equipment,
from the simple wireless sets and telephone systems of the day to the complex
radar, television, and early computers of the future. Even today, when the
vacuum tube has given way to the transistor, and the transistor to the
integrated circuit, Armstrong’s principle of regeneration has remained basic
to electronics.

i

Armstrong’s inquiries about the potential of regeneration did not stop with
his discovery of its application to the amplification abilities of the vacuum
tube. In the same account about his finding of regeneration on September 22,
he wrote: “Noticed peculiar change in tone just as maximum amplification
was obtained. Signals changed from clear to hissing . . .” The hissing was
part of his second major finding of the circuit’s capabilities: under proper
circumstances, regeneration could make the vacuum tube into a transmitter
of wireless signals.

For many years, researchers had realized the limitations of a Marconi spark
gap transmitter; it was adequate only for sending the intermittent signals of
the Morse code. The undulations of voices and musical notes required a
continuous electromagnetic wave to carry them through the air. Further-
more, the machinery was so noisy that it usually had to be kept apart from
the telegraph operator in another room.

Early in the century, two people developed machines to generate contin-
uous waves: Valdemar Poulsen and Reginald Aubrey Fessenden. Poulsen, a
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scientist from Denmark, had noticed that the flame created by two carbon rod
electrodes in an arc lamp pulsated as a continuous wave. From this observa-
tion, he developed transmitters able to carry voices. But the waves were un-
stable and the machines, though widely used, were never wholly satisfactory.

Fessenden enjoyed greater success. As early as 1900 he had turned his
thoughts to the alternating current generator, the same type of generator
Nikola Tesla had installed at Niagara Falls, to create current for electric
lighting and machinery. If the alternator speed could be increased to generate
waves of 100,000 cycles per second, Fessenden reasoned, the resulting high
frequency electromagnetic waves could carry sounds of voices and music. He
turned to Charles Steinmetz of the General Electric Company to create the
generator.

One of the foremost experts in electrical engineering, Steinmetz had for-
mulated the law of hysteresis, the Greek word for “deficiency,” that engineers
used to account for the loss of efficiency in the magnetic circuit of electric
motors. This law, along with Steinmetz’s calculation of the properties of al-
ternating current, made the electrification of the nation practical. The Amer-
ican writer John Dos Passos suggested that Steinmetz was the most valuable
piece of apparatus General Electric had. The company realized it too, toler-
ating his regimen of about 500 cigars a month, despite strict rules forbidding
tobacco. But Steinmetz could not produce the alternator Fessenden had asked
for. Its speed was limited to 4,000 revolutions per minute—beyond that the
armature began to fly apart—and the electromagnetic waves of 10,000 cycles
per second it generated were incapable of carrying sounds properly.

Fessenden did not give up. “With very much reluctance,” and with the
assurance that Fessenden would pay for the costs of development, General
Electric accepted another order for an alternator in 1904; this time it would
create waves of 100,000 cycles per second. Steinmetz enlisted Emnst Alex-
anderson, a recently hired immigrant from Sweden, to help him. “The
alternator,” Alexanderson was fond of saying later, “was one of the inven-
tions I had to make in order to hold my job.”

That job demanded Alexanderson employ all his skills and ingenuity as a
designer in cooperation with all the resources of General Electric. The new
alternator he designed had a stationary armature on which rotated a tapered
disc. Resembling a gargantuan discus, the disc created an alternating current
as it revolved in the strong magnetic field of the armature. At its operating
speed of 20,000 revolutions per minute, producing a current of 100,000
cycles per second, the speed at the disc’s periphery was an incredible 700
miles an hour. Yet because of its ingenious design, it wobbled no more than
three-hundredths of an inch. Alexanderson had succeeded in realizing Fes-
senden’s revolutionary concept. Soon there would be huge 200-kilowatt
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alternators capable of hurling the sound of a human voice across a continent
or an ocean.

.

In the early fall of 1906, Alexanderson’s alternator arrived at Fessenden’s
station at Brant Rock, Massachusetts. Soon he was transmitting voices in
tests, and by Christmas Eve, he was ready to give his first broadcast. That
night, ship operators and amateurs around Brant Rock heard the results:
“someone speaking! . . . a woman’s voice rose in song. . . . Next someone
was heard reading a poem.” Fessenden himself played “O Holy Night” on his
violin. Though the fidelity was not all that it might be, listeners were cap-
tivated by the voices and notes they heard. No more would sounds be
restricted to mere dots and dashes of the Morse code.

Fessenden was in the forefront of the entirely new concept of “broadcast-
ing,” the agricultural term for spreading seed across a field. For the most part,
a wireless transmission had been a coded telegraph message directed to a
single person. Because it traveled on waves through the air and could be
heard by anyone with a receiver tuned to the proper frequency, the message
could never be private. This was viewed as the chief drawback of wireless
systems. Now Fessenden was exploiting the public character of the medium
by sending words of a general nature to a broad audience. To accommodate
this new concept, the word “wireless” soon gave way to “radio,” suggesting
the rays of electromagnetic waves radiating from a transmitter.

Soon others, including Lee de Forest, were sending voices rather than
code. Amateurs, too, were creating continuous waves for such transmissions,
but only with limited success. While Fessenden’s and Alexanderson’s mecha-
nical generator worked acceptably, its cost to manufacture and maintain—as
well as its gargantuan size—limited its use to stations with large resources. A
more compact generator was still needed.

i

The “peculiar” hissing or whistling Armstrong had noticed just at the point
he was obtaining the maximum amplification from his vacuum tube augured
an invention of far-reaching significance in the quest for a generator of
continuous waves. In the fall of 1912, he turned to Frank L. Mason, a
Columbia graduate of 1909 and an instructor in the instrument laboratory,
for equipment with which he might measure the mysterious noises. His
experiments led him to conclude that the tube was putting forth radio waves
of its own, and if controlled properly, it could be a powerful transmitter as
well as a receiver of continuous waves. In the early part of 1913, he modified
the circuitry to make it generate continuous waves. What formerly required
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a machine the size of a squash court to produce now took a comparatively
small vacuum tube. Armstrong’s circuit had solved the problem of creating a
continuous wave by substituting the power of the indiscernible electron for
the force of the brute machine. We may trace modern radio reception and
transmission as we know them today to Armstrong’s invention.

During the fall and winter of 1912-13, as Armstrong worked hard exploring
the potential of his new invention, he appeared driven by a peculiar demon,
thinking of little else but his work. His classmates and professors found him
remote, private, and uncommunicative, increasingly reluctant to discuss his
ideas about wireless. Indeed, he rarely bothered to submit them even to the
quiet secrecy of a laboratory notebook. When professors and those in a posi-
tion to give him counsel did offer advice, Armstrong listened, but only dif-
fidently. Such traits were ingrained and became even more so when he faced
the vicissitudes of lawsuits that occupied so much of his career.

Rumination—obsessive rumination—was the only way Armstrong could
solve a problem. He had to give it his complete attention and talk about it
with no one else. He had to keep his thoughts to himself lest he make
extravagant claims. This he had done that summer at Lake Bomaseen, Ver-
mont, as he considered the regenerative receiver. Now his mind was occu-
pied with thoughts of a continuous wave generator, but he told no one and
wrote nothing until he was certain his new invention would work.

Beneath the intricacies of Armstrong’s character lay a simplistic view of
life that made him no match for the modern world of invention and business.
Part of his view had been formed by his secure family life; part by the learned
and generous Underhill; and part by Baker’s and Doubleday’s stories.

The differences between the character and inventive practice of de For-
est and Armstrong are striking: de Forest was extroverted and gregarious;
Armstrong was introverted and shy. De Forest read voraciously in the tech-
nical literature searching for new ideas; Armstrong read technical litera-
ture, but to learn rather than pillage. De Forest liberated ideas from others
and adapted them for his own purposes; Armstrong generated ideas himself
that often stunned the art. De Forest kept copious notes of his experi-
ments; Armstrong kept almost none. Raised in comparative poverty, de
Forest thought of radio as a way of achieving money, fame, and success;
raised in relative comfort, Armstrong thought of it solely as his life’s work.

For a while that fall, Armstrong said nothing of his invention to fellow
students and professors at Columbia. On December 7, he confided in Her-
man Burgi, a close friend and classmate interested in electric motors and
transformers, that “he had made a connection for intensifying sound,” in-
formation Burgi thought important enough to record in his diary. Two days
later, Armstrong told him he had heard Clifden. He then began to drop hints
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of what he was hearing to his professors, especially Morecroft, Mason, and
Arendt. Arendt advised him to take out a patent immediately.

Had Armstrong made a patent application in September 1912, and had he
made claim for all the regenerative circuit’s potential applications, he might
not have been plagued by litigation later in his life. Not having the $150 for
the legal fees, he turned to his father for help. But John Armstrong refused.
The patent could wait until his son had graduated; then his father would pay.

Why neither father nor son thought to seek advice from a lawyer is some-
thing of a mystery too. They would have had to look no further than to their
neighbor, Thomas Ewing, whose property lay close to the Armstrongs’. Well
known to all in Yonkers, he was an eminent patent attorney, whom Presi-
dent Wilson was about to appoint commissioner of the United States Patent
Office. Ewing knew of Howard’s interest in radio and quite possibly of his
recent experiments, for that September he had given the inventor permission
to anchor guy wires for his antenna on Ewing’s property. Later Ewing would
represent Armstrong’s interests in his suit with de Forest over the discovery
of regeneration. Characteristically, Armstrong said nothing of his invention
to his neighbor at this time.

Desperate for money, Armstrong sold his motorcycle and asked his uncle,
Frank Smith, to loan him the balance. Smith could not help him either.
However, he sagely advised him to take a sketch of his circuit to a notary
public. On January 31, 1913, four months after he had awakened his sister,
he and Burgi stopped by a real estate office on Lenox Avenue at 123rd Street.
With Burgi serving as witness, Edwin Howard Armstrong paid 25 cents to
have the first diagram he had ever made of his regenerative circuit notarized.

After that act, word of Armstrong’s powerful receiver soon got about the
neighborhood. Friends climbed to his third-floor room at 1032 Warburton for
a demonstration. Tom Styles came down from Hastings-on-Hudson, Randy
Runyon stopped by, and Charles Underhill journeyed to Yonkers from his new
home in New Haven. Soon the news spread to members of the Radio Club of
America, which Armstrong had recently joined. Leo P. Lang, a wireless am-
ateur in the Bronx, listened in February 1913 in the company of a Mr. Royce
and a Mr. Wallace. The signals were “of much greater intensity” than he had
ever heard before, especially those from Key West “in all parts of the room and
after further adjustment of the apparatus . . . on other floors of the house.” All
the time Armstrong carefully kept his receiver out of sight. “During the op-
eration of the apparatus, particularly during certain adjustment of the set,”
Lang later remembered, “a hiss appeared during the reception of signals and
. . . the usual musical tone of the signals was lost and changed.”

Growing curious as to what Armstrong was doing, his instructor Frank
Mason visited his home on March 12, 1913, to witness a demonstration.
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Armstrong “disclosed and explained” to his professor the various “electrical
connections and details,” Mason remembered. Signals came in from the
various spark stations up and down the coast, and the continuous wave of
telephone signals were “clear notes.” Then Armstrong made the tube “os-
cillate . . . so that signals received came in with a hiss.” Mason listened into
the night as his student gave cryptic explanations of the theory involved and
of what he was achieving.

Next to come was Professor Morton Arendt. Armstrong brought in San
Francisco; Pensacola, Florida; and Arlington, Virginia. Enthusiastic about
what he was hearing, Arendt suggested the oscillations of the tube might be
used as a transmitter. Ever secretive, his student evaded the suggestion by
answering he was only interested in receivers.

Arendt thought enough of what he heard that evening to direct Arm-
strong to William H. Davis. The appearance of the two suggested a mis-
match. A short, stocky man whose most distinctive feature was his unruly
dark hair, Davis looked decidedly different from Armstrong, who at six feet
towered over his counsel, and was beginning to go bald. Arendt’s advice
proved excellent. Though just eleven years Armstrong’s senior, Davis had
extensive training in the specialized field of patent law. He had become
interested in the field while working as a stenographer for his brother,
A. G. Davis, who headed General Electric’s patent department in Wash-
ington. Soon he decided to study at the Corcoran Scientific School and
then worked for a year as an examiner in the U.S. Patent Office. After
graduating from George Washington Law School, he joined the foremost
patent law firm in New York, Betts, Betts, Sheffield, and Betts. Now a
junior partner at another prestigious New York firm, Pennie and Golds-
borough, Davis had filed patents for Arendt and Pupin and other members
of the electrical engineering department, and also served as an adjunct
member of the faculty at Columbia.

Before he could meet with Davis, however, Armstrong had to concentrate
on graduating from Columbia. For the last eight months, almost all his
thinking had been directed to his invention. That spring, he managed to pass
all his courses, and though some faculty members still harbored resentments
about his attitude toward their courses and his unorthodox and extracurric-
ular experiments in the university laboratories, Army Armstrong was grad-
uated on June 13, 1913. Pupin assured him an appointment as an assistant to
teach a navy class in wireless for $600 a year. More important than the
money was the access he would have to a well-equipped laboratory.

When Armstrong did get around to demonstrating his regeneration re-
ceiver to Davis that June, the lawyer told him to write up a description with
claims and file for a patent as soon as possible. Though he received the advice
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in June, he did not make application until October 29, 1913. The delay was
caused by his deliberateness and his commitment to spend some time with his
family. Even then, Armstrong made a crucial mistake: he failed to disclose to
his lawyer the transmitting abilities of his circuit. His patent described “new
and useful improvements in wireless receiving systems”; each of the eighteen
claims he made was for “an audion wireless receiving system.”

Armstrong’s omission was a foolish and costly error. It suggests a combi-
nation of youthful inexperience and his characteristic distrust of anyone he
did not know intimately, even the lawyer he had engaged to represent his
interests. Later in his career, he would develop close personal friendships
with his attorneys and confide in them, but not yet. Within a few months,
his mistake would redound upon him, and it would continue to do so for the
rest of his life. Unwittingly, Armstrong had written the opening scene of a
tragedy of many acts in which he would be the chief protagonist.

“You are certainly getting astounding results, and it seems to me that the
invention ought to be worth a lot of money,” Davis wrote Armstrong. “I feel
great responsibility in connection with the patent end of the invention, and
think you ought to keep your eyes wide open to see any indications that may
point to the importance of features other than those covered in your appli-
cation.” On December 18, 1913, Armstrong made his second patent appli-
cation, this time for a circuit that used the vacuum tube as a generator of
continuously oscillating electromagnetic waves—the basic circuit of a radio
transmitter. This was the circuit that changed forever the way radio waves
are created and rendered the arc transmitters and huge Alexanderson alter-
nators obsolete.

For a time, all went well with the young instructor. He earned the pride
of his father, John Armstrong. “They call him a wizard,” he wrote to his
daughter Edith at Vassar. His supporters among his former professors now
were his good colleagues. A proud Pupin showed him off to engineers from
the Marconi Company and American Telephone and Telegraph. It was only
a question of time before he would be able to sell his patent at a considerable
profit. Best of all, he had the run of a laboratory in which he could continue
his experiments. An unclouded future filled with great promise of research,
invention, and even money lay before him.

——.

On the night of November 4, 1913, Lee de Forest visited Morningside
Heights to present a paper on “The Audion Amplifier” to the Institute of
Radio Engineers—another new organization formed by professors, inventors,
and impassioned amateurs to further understanding of the art. After his talk,
he met Armstrong, word of whose receiver had reached him. It was a meeting
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born of distrust, which began a lifelong relationship of intense animosity and
obsessive vindictiveness.

In the nearly seven years that had passed since his invention, de Forest’s
life had been filled with romance, a second marriage and parenthood, a bitter
second divorce, a third marriage, the creation of six companies (five of which
had gone bankrupt), a costly and time-consuming defense in federal court
against charges of fraud, but little in the way of understanding his audion or
creating other useful discoveries.

By the first day of 1907, de Forest’s romantic life, which had reached its
nadir with his disastrous liaison with Lucille Sheardown, rebounded glori-
ously. “Now Fate, mocking the wild plans of men has brought Her to my
door!” he exulted in his diary on January 1. This time, Fate had contrived to
bring him Nora Stanton Blatch, granddaughter of Elizabeth Cady Stanton,
who lived with her mother in the apartment next door to his. “Propinquity
had brought acquaintance,” he remarked many years later. Possessed of a fine
singing voice, good looks, and a “rare soul quality,” Nora Blatch commingled
“maidenly reserve with a whole-hearted frankness, mental gifts of a rare
degree with all the glad enthusiasms of wholesome, beautiful, girlish nature.”
At last, de Forest thought, he had found his golden girl.

De Forest was right in his assessment, though some of the qualities in Nora
that he now praised would come to bother him acutely in the coming months.
A Comell graduate, she was the first woman in the United States to hold a
degree in civil engineering. At the time they met, she was working for the
New York City water department, designing an aqueduct and leading a life
modeled on the example of her grandmother. Though Nora had been named
for the heroine of Ibsen’s Doll’'s House, de Forest often called her “Eleonora”
after the heroine of Poe’s eponymous tale. “I am come of a race noted for
vigor of fancy and ardor of passion,” begins Poe’s Eleonora. The role Nora
played, however, was Ibsen’s. She protested, marched, often flaunted con-
vention, and campaigned for women’s suffrage and equality with a spirit that
he first admired but gradually came to loathe.

Shortly after they met, the inventor revealed for Nora the bright future of
wireless communication, a world “framed by new & boundless horizons,” and
disclosed some of his plans to create a new company manufacturing a radio
telephone. Enthralled by his vision, she left her job with the water depart-
ment, enrolled in Michael Pupin’s classes in electromagnetism at Columbia,
and planned a new professional life with her husband-to-be. She would be his
“complete companion” and as proficient in the art as he.

Nora and Lee’s plan, developed in love letters each slipped under the door
of the other’s apartment every evening, was to work together in the new De
Forest Radio Telephone Company, which he was organizing with about $400
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gathered from his Yale classmates and additional capital from the father of a
sixteen-year-old youth who wished to learn about radio, John V. L. Hogan.
For the new company they planned “grand years of labor & achievement, of
accomplishing the good & winning the beautiful in life & the world.” But
lack of capital from his small circle of backers limited the scope of his
experiments and plans. De Forest resorted to stock sales once again, this time
incorporating yet another venture, the Radio Telephone Company, and
hiring James Dunlop Smith, one of Abraham White’s outstanding salesmen,
to be its president.

What de Forest called the “radio telephone” closely resembled radio as we
know it today. Five years earlier, in May 1902, he had told Abraham White
that “ultimately, wireless telephony will be possible through the medium of
Hertzian waves” and urged that the De Forest Wireless Telegraph Company
take out broad patents on the idea. White had never replied, but de Forest now
had a chance to realize this new concept. While Fessenden had sent messages
and music to wireless operators aboard ships on Christmas Eve, de Forest would
make general broadcasts for all to hear. He acquired a Poulsen arc generator
capable of creating waves of radio frequency, set it up in the company’s new
laboratory atop the Parker Building at Fourth Avenue and 19th Street, and
began transmissions that anyone with a receiver tuned to the proper frequency
might hear. It was “another bound into the radical future,” he wrote to Nora
on the last day of February 1907, and he felt his mind floating like a cockleshell
in some unknown sea, “drawn by the possibilities, buffeted by the perplexities”
of this new method of communication. In the future, he would play more mu-
sic and opera over a phonograph, advertise audion tubes and other radio equip-
ment he sold, present a suffragist speech by his mother-in-law Harriot Stanton
Blatch, and broadcast live from the stage of the Metropolitan Opera the tenor
Enrico Caruso singing in I Pagliacci.

De Forest placed his emphasis on broadcasting culture to the masses. He
had been the outsider, the boy from rural Alabama, the penurious under-
graduate voted the homeliest at Yale. Now he would be able to reach other
outsiders, transmitting music and cultural entertainment to ordinary people.
“I look forward to the day when opera may be brought into every home.
Some day the news and even advertising will be sent out over the wireless
telephone.” Thirteen years before KDKA made its first broadcast, de Forest
had conceived a radical idea and in his own unpolished way was realizing his
dream by broadcasting his programs to the few listeners about the city who
had the equipment to hear him.

However, de Forest’s concept of the radio telephone was far ahead of the
technological abilities of the equipment he sold. The same New York Times
article that reported Caruso’s singing also complained that the sound was
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“not clearly audible to the reporters who were summoned to hear it.” De
Forest was learning the same thing from people who wrote him about their
reception. “I heard your music yesterday and also speech, but there was so
much interference I could not get what was said,” one listener complained.
“The music seemed to have a whine which did not respond much to tuning.”

De Forest’s first customers were those who realized the possibilities of
two-way radio communication rather than broadcasting. Equipment was in-
stalled in a ferryboat on the Hudson and its terminals at Hoboken and
Manhattan. The U.S. Navy hastily installed twenty-six De Forest radio
telephone sets on the ships of its “Great White Fleet” for its tour of goodwill
and might around the world; the signal corps built two stations. In February
1908, de Forest and his wife played phonograph records before a microphone
and transmitter atop the Eiffel Tower that were heard in Marseilles, 400
miles away. While in Europe, he installed sets in Italian and British warships.
Beneath all the surface glitter and attendant publicity, these accomplish-
ments were meager. Navy signalmen, who had little training with the new
equipment, found that Fessenden’s electrolyte detector worked just as well as
the audion and didn't burn out. Halfway through their journey, after trans-
mitting only the sounds of phonograph records and occasionally a ship’s
band, and after failing at many attempts to signal other ships, the seamen
reverted to their old equipment. When the fleet returned to Brooklyn, the
equipment was stored away at the navy yard.

Compounding de Forest’s troubles was the lack of capital for his company.
Serious investors had grown wary of any wireless stock offering, and for good
reason. In June 1907, Success Magazine—a turn-of-the-century equivalent to
Money—had published a series of articles on the “Wireless Telegraph Bub-
ble.” Pictures of White and de Forest appeared beneath a cartoon depicting
powerful electromagnetic waves drawing cash from the pockets of naive
investors. Nothing but a fraud, the author declared of the various wireless
schemes, and though men like Marconi and de Forest were “honest, hard-
working geniuses,” they had fallen prey to “unscrupulous promoters.” With
such press, even the creative salesman James Dunlop Smith found it difficult
to raise the necessary capital.

Lacking a commercial base for radio telephone sales, Smith, de Forest, and
the directors of the company resorted to the methods that had worked so well
for Abraham White and that Success had condemned: establish more com-
panies, set up demonstration stations, generate publicity, and sell stock to
the gullible. This time shareholders received modest dividends in the begin-
ning, which encouraged more purchases. First came the Great Lakes Radio
Telephone Company in 1908, capitalized at $1 million. In the next year, the
directors created the Atlantic Radio Telephone Company and the Pacific
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Radio Company, each capitalized at $2.5 million. They circulated a song to
boost the spirits of the stock salesmen:

Then *‘Hello! Hello!”" on the wireless phone.
The good old radio.
It is working fine all along the line
From Chicago to Buffalo.
Oh! you cannot guess what a great success
Is the wonderful radio wireless telephone.

An article in Modern Electrics, a new magazine devoted to the bright future
of electricity, reported that “over 100 wireless men” attended a banquet in de
Forest’s honor at New York’s “historic Fraunces’ Tavern.” Other stories
described in optimistic terms the strings of stations the de Forest companies
would erect from Portland to Pensacola; New Orleans to Galveston; Chicago
to Sheboygan; Mackinaw to Buffalo. Despite the bold promises to erect
scores of stations, only eleven operated fitfully on the Great Lakes, five on
the Atlantic, and none on the West Coast.

Concurrent with the fluctuations in the fortunes of the various companies
were the fluctuations in Lee de Forest’s romantic life. By May 1907, Nora and
her mother were entertaining second thoughts about the efficacy of the
match, and it was not until mid-February 1908 that they “yielded at last.”
Some of the doubts were generated by Mrs. Blatch, who never seemed far
from her daughter’s side. Nora had even spent the first night of her marriage,
February 24, 1907, in her mother’s apartment, while de Forest languished
next door. Not until the next evening was the couple able to slip away to a
hotel. The following morning, they sailed to Europe on the Carmania to
demonstrate de Forest equipment to the British, French, Germans, and
Italians. For de Forest, it was the “beginning of a new life, united and one in
heart, in mind, and soul in a happiness . . . that deepens thru each night of
impassioned companionship.” Company business called de Forest home in
June, while Nora remained to visit her birthplace in Basingstoke, England,
and to visit manufacturers of wireless apparatus in Germany. In September,
he returned to be with his wife and accompany her home on the Lusitania.
As the ship entered New York harbor late that October, the suffragist made
headlines by unfurling from its bow a banner that boldly proclaimed in purple
and green letters on a white background, “Votes for Women.”

“I know I'd never tire of living with you, nay not for one thousand years,”
Nora had declared in a letter to her husband that summer while they were
apart. Their conjugal state seemed even more assured when they learned in
the fall that she was expecting a child. But early the next year, she left him.
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Part of the couple’s incompatibility arose from Nora’s abilities as an engineer,
her understanding of the fraud being perpetrated by the management of the
De Forest Radio Telephone Company, and her insistence on work—and
independence. Possessed of an insatiable appetite for learning and formidable
mental powers, she presented something of a challenge to de Forest when she
mastered so quickly and completely the latest theories of electricity, elec-
tronics, and radio. The tension between the two increased because she
wanted to use the knowledge she had acquired from Pupin and in Germany
to oversee the manufacture of equipment in the Radio Telephone Company’s
Newark factory.

De Forest wanted only that his wife raise their child and preside over their
house. To keep her away from Newark he began construction of a large
house, “Riverlure—where dreams come true,” high above the Hudson at
Spuyten Duyvil in the Bronx. De Forest conceived it as “a nest for the
nestlings,” but Nora saw it as Ibsen’s doll's house in which her husband might
isolate his wife and family from the world. She would have nothing to do
with living there. Refusing to abandon her professional life and the electrical
engineering laboratory for motherhood and the home, she left her husband
to live with her mother in Milford, New Jersey. When their daughter,
Harriot Stanton de Forest, was born on June 19, 1909, Mrs. Blatch informed
her estranged son-in-law by telephone. In the coming months, she and her
daughter would do their best to keep him from the child.

Nora was also troubled by the management of the radio telephone com-
panies and especially by its president, James Dunlop Smith. While de For-
est remained willfully ignorant of the fiscal operation, Nora saw clearly that
it was based on gross deception. The fraud became manifest late in 1909,
when Smith told a meeting of directors that the four companies had
amassed $40,000 in debts and were bankrupt. It turned out that Smith,
like Abraham White and Christopher Columbus Wilson, had diverted the
money accrued from stock sales into his own pockets. Persuaded by Elmer
E. Burlingame, a stock salesman and director, de Forest and the remaining
directors decided to merge the companies into yet another venture—the
North American Wireless Corporation, capitalized for $10 million. Bur-
lingame became the new president.

De Forest spent much of the next year on the West Coast, as far from his
failing marriage, his dominating mother-in-law, and his foundering North
American Wireless Corporation as possible. For the most part, he did what
he liked best, tinkering and experimenting with electrical equipment, writ-
ing poetry about the landscape, walking on the beaches, and climbing in the
mountains. At Seattle and the port in San Francisco, he installed radio
telephone equipment on navy transports. When he did return to the East, he
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spent most of his time making experimental broadcasts from a new studio
atop the Metropolitan Building on lower Broadway.

The imminent dissolution of his marriage and North American Wireless
forced de Forest once again to face the fact that money, success, fame, and
secure home life were mere illusions. Early in 1911, he returned to New York
to resign from his job with the corporation and begin divorce proceedings
with Nora. Impressed by the potential of his audion and de Forest’s ideas for
long-distance communication, Cyril Elwell, president of the Federal Tele-
graph Company in San Francisco, had offered him a job. California, the state
of “freedom and progressiveness,” would be the perfect venue for him to
exercise his genius and build his dreams once again.

Before he went west, de Forest decided to spend spring and summer with
his daughter. Nora reluctantly consented to his visits. Each morning, he
showed up at Nora's apartment on West 91st Street after she went to work
at her new engineering job to spend the day with Harriot. As the summer
progressed, he fell deeper into a self-flagellating depression about his plight.
“] was born to be robbed . . . robbed of . . . the best of college associations

. . social influences . . . opportunities to invent . . . robbed of the fruits of
my years of toil (twice robbed there).” Thinking of his estranged wife and
family, he continued histrionically, “robbed of my wife . . . of a house and
a home . . . and now . . . robbed of so much of my Baby’s life, her daily
growth in charm and love—her first companionship.” To complete his de-
spair, he turned blindly inward. “Surely something is wrong with my char-
acter, some vital lack there must be,” he wrote in his diary. But ever fearful
of examining himself directly, he returned to his refuge of self-pity: “I have
permitted myself always to be thus defrauded and despoiled.”

Though de Forest’s tenure with the Federal Telegraph Company had been
short, his work in Palo Alto had been full and enjoyable, and his life pleasant.
He had established telegraph communication between San Francisco and Los
Angeles, created a diplex system of telegraphy that enabled two telegraphers
to transmit simultaneously over a single wire, and adapted the audion to am-
plify electrons as they flowed through long distance telephone lines. His
mother, who had moved to Iowa after he and Charles were graduated from
Yale, now joined him in Palo Alto, but the irresistible forces of a new love and
the enticement of new riches lured de Forest back to the East Coast.

De Forest’s next golden girl was another singer, whom he first heard in
October 1912, when on a business trip to New York. With a friend, he
attended a performance of the Quaker Girl, a musical comedy playing at the
Grand Opera House in New York. Immediately he was captivated by one of
the buxom chorus girls, Mary Mayo, especially the “very unusual quality . . .
pitch . . . and birdlike purity” of her voice. Two days before Christmas, they
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married and headed for California. Hearing her “soft, rich, voice” sent de
Forest into ecstasy. “My heart, happy at last, sings in tune,” he exclaimed in
his journal within a month of their union.

Mary Mayo’s singing career, which de Forest wanted her to continue,
required that she be near her voice trainer in New York. When the inventor
received an offer from a group of businessmen to return and develop his
audion for the purpose of adding sound to motion pictures in April 1913, he
quickly accepted. He ordered builders to complete Riverlure, his new home
at Spuyten Duyvil, and had it filled with furniture he bought on credit.

Almost as soon as de Forest arrived, the money from the businessmen for
talking pictures evaporated. No matter. Since October 1912, he had been
negotiating with the American Telephone and Telegraph Company to sell
his audion, and the price mentioned was as much as $100,000. Perhaps the
company would come through with an offer. By late July 1913, when he had
heard nothing from AT&T for several months, he received an offer to buy
the rights for $50,000 from a lawyer representing an anonymous client. Only
after he had consummated the deal did he learn he had been “robbed.” The
purchaser was AT&T. Nevertheless, the money gave him enough capital to
start a new venture, the Radio Telegraph and Telephone Company, in
December 1913. Soon he acquired a factory at High Bridge in the Bronx.
There he would create his next fortune.

Marriage, leaving the employ of the Federal Telegraph Company, return-
ing to New York, and starting a new business venture were bold moves for de
Forest, especially as he made all of them under the broad shadow of an
impending trial in federal district court on four counts of fraud.

The inevitable outcome of the meteoric crash of the radio telephone
companies, indictments against Smith, Burlingame, de Forest and his lawyer,
Samuel Darby, came at the end of March 1912. Stockholders who had
watched their dividends stop and the value of their paper dwindle into
worthlessness filed complaints with the federal authorities, for the federal
mails had been used to perpetrate the fraud. They had good cause. Of the
$1,507,505 of stock sold, only $345,694 went into the companies, while the
rest went to the defendants and their agents.

The ugly and embarrassing trial, which did not commence until November
26, 1913, examined much of de Forest's life, many of his inventions, and the
potential of the radio telephone. Though he could say with assurance that he
had not enjoyed any direct personal gain from the stock sales, in his natural
exuberance he had left a trail of paper that misrepresented the achievements
of the company. More than a hundred witnesses “from nearly every state in
the Union” revealed they had been duped by misleading stock offerings,
deceptive claims about accomplishments, and false prophecies about future
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achievements. De Forest had sent a letter to his laboratory assistant urging
him to stay close to a prospective stock buyer and “get the $1500. if you have
to live with him.” And he had signed it “Yours for the rocks.” The Chicago
station of the Great Lakes Company was supposed to have received a message
from Paris and relayed it to the editorial room of the Milwaukee Journal.
With de Forest’s knowledge, the message had actually come from a telegraph
station just four blocks from the newspaper.

At | a.M. on the first day of 1914, the jury announced it had found Smith
and Burlingame guilty while Darby and de Forest were innocent. At word of
the decision, “de Forest collapsed” in his lawyer’s arms; it had been a close
call. That morning, the New York Times reported the verdict on page 1. On
the same page, an article told of a New Year’s greeting the navy had sent from
its powerful radio transmitters in Arlington, Virginia, to the Eiffel Tower,
the Panama Canal, and Honolulu.

——i.

Lee de Forest had a great many matters pressing on him when he spoke to the
Institute of Radio Engineers in November 1913. Years later, after decades of
bitter dispute over the audion and its circuits, de Forest remembered the
occasion as one in which he aroused “great astonishment and applause”
among the audience. Using the audion in a circuit he had developed while
working for the Federal Telegraph Company, he amplified the “crashing
sounds” of a handkerchief dropping.

De Forest remembered also the details of his meeting with Armstrong
that evening, but what actually transpired is open to question. He recalled
that Armstrong “wrapped in deepest mystery” gave him and his assistant,
C. V. Logwood, a demonstration of his new receiver, but kept his box of
circuits concealed from sight in another room. “ ‘C. V.” and I thought we
had a pretty fair idea what the young inventor had concealed in his box of
mystery.”

Very likely Armstrong was among the audience of the Institute of Radio
Engineers, but it is unclear whether he even met de Forest then, and it is most
unlikely that he gave a demonstration of his receiver that evening. In some
fragmentary notes probably made early in the 1920s, Armstrong remembered
he had met Logwood in the winter of 1913 when university business brought
him to de Forest’s High Bridge factory. A fellow employee, Elman Myers, had
spoken to Logwood of the remarkable receiver, and Logwood was interested
in learning more. On a subsequent visit on Columbia business to the factory,
Armstrong met de Forest, “who became very inquisitive concerning the re-
ceiver.” But, Armstrong continued, “I told him nothing whatever in regard
to its nature.” Perhaps warned by Pupin, who never liked de Forest, perhaps
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because the reputation of de Forest’s suit with Fessenden preceded him, Arm-
strong became even more careful and circumspect than usual.

Whether or not he ever listened to the sounds of Armstrong’s regenerative
receiver in the basement of Philosophy Hall, de Forest had heard enough talk
among members of the Institute of Radio Engineers to be chagrined and
exasperated. Here was a young man seventeen years his junior and fresh out
of college who had accomplished more with the de Forest audion than he had
since he had conceived it in late 1906. Better than anything he had pro-
duced, Armstrong’s working receiver would be worth a fortune. Just three
months earlier, desperate for funds and facing the uncertainties of his im-
pending trial for fraud, de Forest had been robbed of his rights for the general
use of the audion (except in wireless telegraphy and telephony) for a mere
$50,000.

Just as maddening to de Forest as the loss of a lucrative invention, one he
had been so close to discovering for so many years, was the idea of young
Armstrong himself. De Forest had known other formidable rivals—Marconi,
Fessenden, Fleming—but they were about his age or older. Armstrong was a
mere child whose quiet understatement of facts and reticence seemed so
different from his own methods of operation. Armstrong also had a university
education; but he was the true pioneer, the man who had produced the first
doctoral dissertation on Hertzian waves, the first audion. Armstrong came
from privileged circumstances; de Forest had had to scrape continually for
money. There had been a job and well-equipped research laboratories waiting
for Armstrong after his graduation with a mere bachelor’s degree; de Forest
had to strike out with his Ph.D. alone. Armstrong had never faced adversity,
much less the rough and tumble of inventors fighting over rights. De Forest
had; he did so now; he would prevail.

As the months wore on, de Forest would learn something else about his
new rival: always meticulous in his research and scrupulous in his statements,
Armstrong neither employed salesmanlike tactics nor made the extravagant
claims that so characterized other radio entrepreneurs. His technical presen-
tations before the Radio Club of America and the Institute of Radio Engi-
neers, delivered with a studied and laconic understatement, stood as models
of clarity, intelligence, and scientific method.

De Forest learned of this side of Armstrong’s character in March 1915,
when his rival delivered a paper entitled “Some Recent Developments in the
Audion Receiver” to the Institute of Radio Engineers. Through a careful
presentation of oscillograph measurements, Armstrong demonstrated the
ways the audion could be used as a receiver and as a generator of oscillating
waves. His studies showed that the audion could operate simultaneously as a
rectifier and repeater of radio frequencies—that is, the “oscillations in the
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grid circuit set up oscillations of similar character in the wing circuit.” No
one before Armstrong had made use of that repeating action; instead they
had used the audion as a simple detector. “In conclusion,” Armstrong said in
his final paragraph, “I want to point out that none of the methods of pro-
ducing amplification or oscillation depend on a critical gas action.” It was a
statement that betrayed Armstrong’s scornful contempt for the inventor of
the three-element audion.

Such a caustic attack could not go unanswered, and the editors of the
Proceedings were quick to ask de Forest for a response. De Forest steadfastly
maintained that no oscillations could be found at the plate and that the
oscillating characteristic of the audion did not depend on regeneration. More
ominously for Armstrong, de Forest wrote: “As I stated in an article in the
Electrical World, February 20th, the oscillating quality of the audion was dis-
covered by me several years ago.” This was the first salvo of a battle that
would last for the rest of each inventor’s life.

During 1914 and early 1915, Armstrong had negotiated with prospective
buyers for rights to his regenerative circuit, for which he had been issued
Patent 1,113,149 on October 6, 1914. The demonstrations to officials of the
Marconi Company and American Telephone and Telegraph did not bring an
offer for a license, nor did one to de Forest’s old employer, the Federal Tele-
graph Company. It took war in Europe to bring him his first royalties. When
the British cut the telegraph cables linking Germany and the United States,
the Germans had to depend on wireless. Armstrong licensed his circuit to the
Telefunken Company for $100 a month, an arrangement that lasted until the
United States entered the war in April 1917.

At the same time that Armstrong was seeking a buyer for his invention, de
Forest was frantically trying to find a regenerative circuit of his own. In
March 1914, he applied for a patent on an “ultra-audion,” which he claimed
would do the work of Armstrong’s circuit without duplicating it. However,
when the patent examiner analyzed the diagrams accompanying the appli-
cation carefully, he found beneath their twisted knots of confusion a regen-
erative circuit. ‘ '

In September 1915, de Forest shifted tactics in his next patent application,
this one for an “oscillating audion.” Acknowledging that the invention
involved regeneration, he claimed to have discovered it by chance in 1912.
In making such a declaration, de Forest obviously was taking a bold risk. But
he had little to lose, and if his gamble worked, he would be counted the man
who had created not only the audion tube, but the circuit that made it work
as a receiver and a transmitter. It would take nineteen years, interminable
depositions, rulings in thirteen different courts, millions in legal fees, and,
most damaging of all, ceaseless anger, before his bold move paid off.




88 EMPIRE OF THE AIR

.

De Forest filed his patent for the oscillating audion at a time when Armstrong
was preoccupied with a more personal matter that shattered his tranquil
innocence. That August of 1915, while swimming off Beach Haven, New
Jersey, his father had died suddenly of a massive stroke. To the surprise of
many in the family, John Armstrong, head of the American branch of the
Oxford University Press, had left only a small legacy. They turned to Howard
for spiritual and financial support. He would have to shoulder the burden of
his mother’s care and his younger sister’s education, as well as the mainte-
nance of the house in Yonkers. Confronted with these financial exigencies,
his Columbia salary and royalties from Telefunken seemed meager indeed.

The import of de Forest's dark challenge to his patent on regeneration seems
to have come on Armstrong slowly, and it signaled a different sort of assault
on his innocence. No doubt he had heard stories from his mentors, Pupin,
Morecroft, and Arendt, about such matters as litigation, and no doubt those
tales contributed to his natural inclination to privacy and reticence. Now he
had to face the litigation squarely. It was preposterous to think he might lose
to a person who claimed to have made an invention three years before he had
applied for a patent, yet the legal expenses would be formidable and impossible
to meet when coupled with his family obligations.

In the fall of 1915, Pupin helped first with a loan of money and then by
securing him an assistantship in the Marcellus Hartley Laboratory. The fol-
lowing April, Armstrong licensed his patent to the American Marconi Com-
pany for royalties of $500 a month.

Overshadowing Armstrong’s concern about his family and the security of
his patent were the events of the spring of 1917, which destroyed for all time
the country’s innocence. On Good Friday, after four American ships were
sunk without warning, the United States declared war on Germany. Edwin
Howard Armstrong, assistant to Michael Pupin at Columbia University,
litigant in a patent suit that was just beginning, holder of patent licenses
yielding $500 a month in royalties, became Captain Armstrong in the United
States Army Signal Corps, and was headed for Europe.
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SARNOFF AND MARCONI:
INVENTING A LEGEND

—.

Except for its capital—which contained a small “grand hotel” catering to
European visitors—the province of Minsk at the end of the nineteenth
century offered nothing beyond the unrelieved bleakness of the Pale of
Russia. Peasants constituted two-thirds of the population. Living in small
villages or on solitary farms, most kept bees, raised cattle unsuccessfully, or
struggled at farming. Many suffered from the uncontrollable epidemic of
plica polonica, a disease of the scalp that caused the hairs to grow together
like a cow’s tail. The century’s advances were still many years away; there
was no telephone, no electricity, only primitive sanitation, no gas, no tele-
graph. Isolated as they were, they cared little for and often knew nothing
of the political currents beginning to flow in Moscow and St. Petersburg.

The plight of the Jews in Minsk was especially dark. Since the reign of
Catherine the Great, they had been confined to small shtetls, villages of at
most a few hundred inhabitants, where the streets were mean, the houses
squalid. The shtetl of Uzlian, where David Sarnoff was born on February 27,
1891, resembled an isolated, impoverished, and ingrown village. Though it
was located close to the capital, no railroad stopped there; indeed, with the
exception of minor officials like the tax collector, who was inevitably guarded
by Cossacks, no one stopped there. Even the thunder of the pogrom, that
wanton destruction of Jewish property and often Jewish lives, was unknown
in Uzlian while Samoff lived there. The last census, taken nearly a century
earlier in 1795 at the partition of Poland, found fifty-one Jews in the village,

89
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including seven tavern keepers, three innkeepers, one tailor, and one barber.
No doubt Uzlian had grown since then, but only among the families who had
lived there for generations.

No different from the rest, Leah and Abraham Sarnoff, David’s parents,
survived on Abraham’s earnings as a house painter, hardly a thriving occu-
pation in the Pale. A studio photograph of this period shows Abraham sitting
in an ornately carved chair, facing the camera squarely. His dress of a heavy
coat, vest, shirt, and tie, suggests he is in the clothes he wore to worship. His
beard and mustache are cropped neatly. His eyes and soft features give him
an almost ascetic expression. One would not suspect from the way he is
sitting that he was tall and thin; his clothes mask his hollow frame. Standing
at his left side, dressed in a blouse and skirt, Leah Sarnoff appears four-square
and authoritative, her right hand on her husband’s shoulder. Her round face
and intense eyes suggest David Sarnoff’s own appearance in his later years.
Though short herself—again like her eldest son—her demeanor is one of
complete control. So she seemed in life, too. Leah always stood forth as the
dominant partner, ever in charge of the family destiny.

That destiny, Abraham and Leah Sarnoff decided, lay in the United
States. In 1896, after his wife had given birth to two more sons, Lew and
Morris, Abraham left home to join the great tide of Russian Jews flowing into
New York. There he would earn enough money so that in due time his family
might follow. David would not see his father for four years.

Nor would David see much of his mother for the next four years. An
“American widow,” Leah Sarnoff and her three sons moved in with her
parents, brother, and seven sisters. Doted on by his maternal grandmother
and aunts, as well as his mother, David had proven an intellectually preco-
cious boy. They taught him to read from the Old Testament at an early age.
To them he was destined to become a Talmudic scholar, surely the highest
position any male in Uzlian could attain. By placing him with his grand-
mother’s brother, Rabbi Schlomme Elkind, in the shtetl of Korme, 100 miles
east of Uzlian in the region of Borisov, they would help his studies—and not
incidentally relieve the house of one body to feed.

Life in Korme, Sarnoff learned, was even more isolated than life in Uzlian.
For the next four years, he followed a simple and unrelieved routine of what
might be best described as a Talmudic boot camp: from Sabbath to Sabbath,
sunup to sundown, he learned and chanted the Talmud and the Psalms. He
made no friends with other children, never played a game, rarely went
outside except to and from temple, and, aside from his great uncle, saw few
others. Instead, he was charged with memorizing 2,000 words of the Talmud
and the Hebrew prophets a day. He literally had to sing for his supper.
Should he fall short, he was not fed. “Four years of the prophets was enough,”
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Sarnoff remarked half a century later, but at the same time he believed the
rigorous mental training he received had served him well in business. He
viewed his life as a series of tasks that must be managed with continual
discipline.

It took Abraham Sarnoff four years to gather the $144 necessary to bring his
family to America (a place in steerage cost $36). During that time, he endured
a tenement room with three other men and destroyed what remained of his
health in the untold hardships of menial jobs that only occasionally included
painting and paperhanging. In 1900, when he was nine, David returned to
Uzlian for a brief reunion with his grandparents, aunts, uncles, and cousins
before embarking with his mother and brothers for the New World.

The passage the Sarnoff family took was not the one we typically associate
with immigrants from Eastern Europe: sailing in a crowded vessel from some
continental port across the Atlantic to the safe harbor of New York, passing
beneath the blessed Statue of Liberty, and finally clearing through the au-
thorities at Ellis Island. That journey usually lasted about two weeks. Leah
Sarnoff chose an altogether different route for her sons and herself. Though
longer and more difficult, it was cheaper and, immigrants thought, offered an
easier way to get past the feared immigration officials. It began with a 300-
mile train trip from Minsk to the port of Libau on the Baltic Sea. There they
boarded a boat that plied its way past Denmark into the North Sea, through
the English Channel, and around the southern tip of England to Liverpool.
At the English port they changed to the steerage section of a larger steamship
for the 3,000-mile passage across the Atlantic and up the St. Lawrence River
to Montreal. Finally in North America, Leah and her sons boarded a train for
Albany that crossed the border into the United States at the small immi-
gration outpost of Rouses Point, New York. At Albany, they changed con-
veyances for the last time to a Hudson River steamboat bound for New York.
Very likely David Sarnoff got his first glimpse of the Statue of Liberty not
from a ship’s deck, but from the promenade of the Brooklyn Bridge.

Years later, Sarnoff was fond of telling two stories of his rough passage to
America, and though they were embellished over time—and might have
been apocryphal—they contained essential truths about his character. The
first concerned a political demonstration at Minsk: in the company of his
mother and brothers, he saw Cossacks ride into a “wailing mob” of Jewish
people. The sickened boy looked on in horror as he clung to his mother’s
skirt while the guards trampled “women and children under the hooves of
their horses.” The second concerned a hamper of kosher foods his mother
had prepared for their journey: at Liverpool the precious package got mixed
up with other luggage and was placed with the cargo. David jumped from the
deck into the hold to retrieve it and was fortunate enough to land on a soft
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bundle. “I still remember one of the seamen telling me,” Sarnoff later said,
* ‘Boy, you're going to do alright in America.’ ”

Sarnoff’s first story took on greater meaning as he grew older. To him those
Cossacks and the thug Soviets who followed were trampling essential human
freedoms, which he always equated with his adopted land of liberty. In the
forties and fifties, he became the ultimate hot and cold warrior, designing the
communications operations for D-Day, regarding Eisenhower and other pow-
erful generals with deep reverence, relishing his title of brigadier general,
even proposing to parachute hundreds of thousands of small radios into
Russia, each of them tuned to a station transmitting American propaganda.
The second story, too, contained an essential truth of Sarnoff’s indomitable
will to survive in the New World. His character and his discipline augured
well for his success.

——

From a pier on the Hudson River on July 2, 1900, Leah Sarnoff and her three
boys stepped at last onto the soil of Manhattan. The air was clear and dry,
and the temperature in the seventies. A dark cloud of smoke hung heavily
over the western side of the Hudson River, as a fire in Hoboken the day
before had destroyed several ships, plers, and warehouses, and killed 361
people.

But Leah Sarnoff and her children had wholly different concerns. First her
husband had failed to meet them as they had arranged. Owing to a mix-up
in communications, Abraham Sarnoff was waiting at the wrong dock, while
his wife and children spent some frightening hours in the unknown city
before the family was reunited that evening. Then there was the sheer
overwhelming size of the city before them, and the living conditions they
would have to endure. With a population of almost 3.5 million, New York
was the largest city in the United States, boasting taller buildings than any
other city in the land, made possible by the electric elevators the Otis
brothers had perfected. David Samoff saw more people on a single block of
Manhattan than he had seen in his lifetime. The travelers were shocked by
the fourth-story flat on Monroe Street on the Lower East Side to which
Abraham Samnoff led them in the dark. That section had the dubious dis-
tinction of housing more people per square mile than any other place in New
York. The railroad flat awaiting them, three narrow rooms of filth and dark-
ness, rented for $10 a month. A single toilet in the hallway served all the
inhabitants on the floor—about twenty people. As was the case with most
buildings on the Lower East Side, a distance of four feet separated their
tenement from the structure beside it. Through that narrow space passed all
the light and air for the flat.
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Neither the delayed family reunion, New York’s size, nor even the squa-
lor of their tenement equaled the shock Leah Samoff and her eldest son
felt at seeing the physical state of Abraham Samnoff. Thinner and more
consumptive than they remembered him, he clearly had not fared well in
the New World. His position as an occasional laborer, with only infre-
quent jobs as a painter and paperhanger, told of his own failure. He had
been barely able to feed and clothe himself; how would he provide for a
wife and three children?

Like so many of her neighbors, Leah Samoff would take in sewing to
sustain her husband and children. But much of the responsibility of earning
enough money for the family fell on her nine-year-old boy. “If I don’t help
my family,” Samnoff remembered asking himself, “who will? . . . It was like
being tossed into a whirlpool—a slum whirlpool—and left to sink or swim.”

Sarnoff did not sink. Before long, he took a job selling a Yiddish paper
every afternoon, the conservative and Orthodox Tageblatt, at a penny each.
For every fifty sold, he received a quarter. To be successful, he had to pick
up the papers at the East Broadway station of the elevated railway line and
race with them into the street before the other boys had covered the terri-
tory. Soon he added to his task by delivering Abraham Cahan’s more liberal
Forverts (Jewish Daily Forward) each momning to tenement doors. The bundle
of papers was dropped from an elevated train at 4 a.m.: “I schooled myself to
awaken at the first sound of the approaching train,” he remembered, getting
to the street “about the same time the bundle landed.” From there he would
run up and down the tenement stairways, often saving steps by running over
the roofs of the buildings.

“They were uncomplaining, if not patient,” the novelist William Dean
Howells wrote after a visit to New York’s Jewish ghetto in 1896, “in circum-
stances where [ believe a single week’s sojourn, with no more hope of a better
lot than they could have, would make anarchists of the best people of the
city.” Howells was impressed by the Jews’ ability to maintain an appearance
of cleanliness and neatness, as well as by their “heroic superiority to their
fate” in the face of squalor and deprivation. Many, of course, did not thrive
in the capitalist manner. Some did become anarchists. Not every Jewish boy
studied philosophy, literature, and politics at a settlement house, worked
hard in a sweatshop or made clothes at home, attended the City University
of New York, and eventually entered into a marriage brokered by a shadkhan
on Hester Street. Many intellectuals emigrated to America, but others came
too. Some roamed the streets as tough thugs searching for fights with Irish
and Italian gangs. Some pitched pennies and played poker. Some held up,
and extorted money from, boys like Samoff who were hustling at their
legitimate jobs. These were destined to become the gunmen and bootleggers
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of the 1920s. And there were others like the Sarnoffs, not intellectuals, but
people of intelligence who worked hard to succeed.

Each of these immigrants was experiencing the exhilaration of living in
America. They were learning how to play marbles or stickball, and to drink
soda water or buy a sweet at the true social center of the neighborhood, the
candy store. As crowded and filthy as Monroe Street was, it still contained
more spirit and energy than the dark rutted roads of Korme or Uzlian.
Sarnoff’s last encounter with state authority before coming to America oc-
curred when he saw brutal Cossacks trample Jewish peasants; in his new land,
the most visible symbol of state authority was the city policeman, who had
not yet started brutally crushing labor unrest that would occur in that part of
Manhattan. Sarnoff was free at last of his aged great uncle, and more or less
free to roam the streets as he wished, to meet with other boys, and to make
his way in the world.

Possibly his great uncle’s training, or his family’s situation, or a combina-
tion of the two led Sarnoff to establish quickly a rigorous daily routine that
began and ended with newspaper deliveries. Sandwiched between these two
activities seems to have been much study and reading. On Saturdays, he
earned additional money by singing in his synagogue. Soon he enrolled in
English-language classes and availed himself of much that the Educational
Alliance at Jefferson Street and East Broadway had to offer.

Organized by German Jews who had made their way to America earlier in
the nineteenth century and staffed largely by volunteers like the poet Emma
Lazarus and the diplomat Oscar Straus, the Educational Alliance was the
earliest settlement house on the Lower East Side. An amalgam of the Young
Men’s Hebrew Association, the Hebrew Free School Association, and the
Hebrew Technical Institute, the alliance served as a community home, the
center of acculturation for many East European immigrants. Under its aegis
were a variety of educational, recreational, and social services, and these
were not limited to Jews. Al Smith, the governor of New York and a Dem-
ocratic presidential candidate, often remembered with pride his participation
in its activities. English was the official language of the alliance, and it was
stressed in most of the activities. Besides English classes, the alliance offered
a night school, a fine library, a gymnasium, art studios, lessons in personal
hygiene, and showers.

The Educational Alliance enjoyed great success. Evening lectures in the
700-seat auditorium were often filled to overflowing. Pictures of the library
invariably show it to be packed with readers. Eddie Cantor sang at a sum-
mer camp the alliance sponsored in upstate New York; Sholom Aleichem
wrote in its library; Arthur Murray first learned to dance in its recreation
and physical culture classes; and Jo Davidson, William Auerbach-Levy,
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and Jacob Epstein were three of the better-known students of its art classes.

Avoiding the gymnasium, teams, and competitions, Sarnoff preferred to
spend his time in the Educational Alliance’s classes and library and attending
evening lectures in its auditorium. Some of the first children’s books he read
in its library concerned the life of Abraham Lincoln, and he liked to re-
member later in life that he was inspired by the rail-splitting romance sut-
rounding the sixteenth president’s boyhood. By the end of 1900, after just
five months in America and three months in grade school, he had developed
enough ability in his newly acquired tongue to read English-language news-
papers. By the time of his bar mitzvah in 1904, David Sarnoff had developed
into a proficient speaker, honing his skills in the alliance’s debating club.
When he was fourteen, he participated in his first public debate, winning the
affirmative position on the resolution, “The United States should grant in-
dependence to the Philippines.”

Samoff was also busy developing his talents as an entrepreneur. At four-
teen, he purchased a newsstand at 46th Street and Tenth Avenue in Hell’s
Kitchen where his father (now too ill to work as a painter or paperhanger)
and younger brothers might work. Along with the stand came the rights to
a delivery route. Family tradition holds that he received the $200 for the
purchase from a wealthy anonymous benefactor. Almost entirely alone now,
David supervised a family that had grown with the additions of a sister and
brother, Ede and Irving, born in quick succession after Leah Sarnoff and her
husband were reunited in New York. By 1906, when David was fifteen and
had been graduated from elementary school, his father’s death was imminent.
High school, David realized, was out of the question; his education would
stop at the eighth grade. His role was shifting from a paper boy—albeit one
with his own newsstand—to the sole support of the family. It would demand
a full-time job.

i

Until he purchased his newsstand in Hell’s Kitchen, David Sarnoff had fol-
lowed the pattern of many children in the rough triangle of the Lower East Side
of Manhattan Island, an area bounded by Lafayette Street, the East River from
the Brooklyn Bridge to the Manhattan Bridge; and, to the north, Delancey
Street. He had emigrated from Russia like thousands of others, lived in a ten-
ement, learned at the Educational Alliance, and worked hard to help support
his family. It was possible—and many immigrants did so—to sustain one’s life,
spirit, and culture very comfortably without ever leaving the triangle.
David Sarnoff had chosen a different path from many on the Lower East
Side, and now, in 1906, his life took an even more dramatic and unusual turn.
In seeking a full-time job, he thought of the newspaper business. Perhaps he
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might become a reporter, but not for one of the papers he had hawked daily
that were published from offices on East Broadway. Instead, he would work for
an English-language paper. English had been his favorite subject in elementary
school. He enjoyed speaking the language and had the energy necessary to
travel about town in search of stories. He would try his luck with the news-
paper he most admired, the New York Herald.

Largely because of the publicity efforts of its ambitious publisher, James
Gordon Bennett, the Herald enjoyed wide circulation and a reputation for
gathering news faster and better than any of its rivals. Capitalizing on the
public’s infatuation with exploration, speed, and technology, Bennett spon-
sored events that actually created their own headlines. In 1869, he sent the
Anglo-American journalist Henry Morton Stanley into Africa on a three-
year search for the Scottish missionary and explorer David Livingstone and
published vivid accounts of his journey. A decade later, he outfitted George
Washington De Long in his disastrous attempt to reach the North Pole, and
reported graphically on the death of De Long and his party from cold and
starvation. Interested in telegraphy, Bennett had formed the Commercial
Cable Company in 1883 and constructed a cable to speed communications
between America and Europe. An avid yachtsman, Bennett had paid $5,000
to bring Marconi and his wireless apparatus to New York in 1899 and again
in 1901 to report the results of the International Yacht Races. At the same
time the Herald presented detailed accounts of the races, it ran stories about
Marconi’s wondrous invention.

No doubt James Gordon Bennett appeared the very model of success to
Sarnoff. The son of a Roman Catholic Scottish immigrant, the publisher had
made his fortune in New York, and he now spent most of his time in Paris,
indulging in his hobbies of yachting and ballooning. He showed what an
immigrant (and one who was not a Protestant) might achieve. Though he
would begin as a reporter, someday Sarnoff himself might become a publisher
of his own paper.

To reach the Herald offices, Sarnoff had to go south from his newsstand to
34th Street and Broadway. The journey the fifteen-year-old made by foot one
Saturday morning marked a dramatic turning point in the direction of his
life. If successful in landing a job with the paper, he would be able to “rise
above,” as he put it nearly a half century later, his “ghetto background.”
However, when Sarnoff entered the building to ask for a job, he went not
into the newspaper’s offices, but into those of Bennett’s other enterprise, the
Commercial Cable Company. The error was a stroke of luck for his future
career, a mistake Sarnoff never regretted.

“I don’t know about the Herald, but we can use another messenger boy in
our shop,” the manager of the Commercial Cable Company replied when the
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short, thin youth dressed neatly in a suit and tie asked for a job with the
newspaper. He would deliver cables to the Herald’s offices in the same build-
ing and around the city on a bicycle the company provided. The pay would
be $5 a week, and Samnoff could start on Monday. He accepted on the spot.
On the margins of his day he still would deliver the Yiddish papers, while he
would spend the rest of his working hours delivering telegrams.

But Samoff’s first full-time job lasted only until September. The same office
manager who had hired him several months earlier refused to consider granting
a three-days’ leave on Rosh Hashanah and Yom Kippur so that the boy might
sing with his choir at the Vilno-Senya Synagogue. When Sarnoff protested the
manager’s decision, he was fired. This was his first experience with intolerance
since he had crossed Delancey Street. It would not be his last.

It was in the Commercial Cable office that Samnoff first saw telegraph
operators tapping out the Morse code on telegraph keys. After work, he
would hang about the office, watching the men and occasionally playing with
the equipment. With $2 from one of his earliest pay envelopes, he purchased
his own key. For many months thereafter, he stayed up late into the night
mastering the code.

From 1906 until the day of his death, a telegraph key was never far from
Samoff’s side. Years later, when he became president of the Radio Corpo-
ration of America, he ordered one specially installed in the top drawer of his
desk, frequently using it to “talk” with a fellow RCA executive in another
building, and proudly demonstrating his never-forgotten skills to visitors.
Proficiency with a telegraph key goes far beyond simple knowledge of the
code to the speed and rhythm of the sender. Those accomplished with the
key were said to possess good “fists.” Indeed, in the early days of telegraphy
and wireless, practiced listeners knew the sender by the particular rhythm of
the key taps, what operators termed “swing,” just as those with well-trained
ears may tell the difference between a Horowitz and a Rubinstein at the
piano. Through many hours of practice, Samoff developed one of the best
fists in the business.

He was drawn irresistibly to the clicking sounds of the key and the re-
ceiver. In the Commercial Cable office, he had practiced assiduously during
his off hours, striking up friendships on the line with other operators in the
company’s Broad Street office downtown whom he had never met. After he
had been fired, he looked up one particular friend from the “circuit,” Jack
[rwin, who told him of an opening for a junior operator with a small new
business, the American Marconi Wireless Telegraph Company. Saroff knew
about Marconi and his inventions from the numerous newspaper accounts of
his exploits and his visits to America, especially as they appeared in the
Herald. This would be his opportunity to work for the man who had mirac-
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ulously telegraphed the letter S through the ether from Europe to America.
Perhaps someday he would have a chance to meet the inventor himself. At
the William Street offices of the Marconi Company, where he went on
September 30, 1906, Davey Sarnoff, as he was called, was offered work, not
as an operator, but as an office boy sweeping floors and running errands. The
pay of $5.50 a week represented a 10 percent raise over his salary with the
Commercial Cable Company. Without hesitation he took the job.

——.

Getting work at American Marconi marked the second stroke of good luck
for David Samoff. He worked for that company and its successor, the Radio
Corporation of America, for the next six decades. Of the twenty companies
that had begun since Marconi made his wireless discoveries, this was the first
and best. More important, the Marconi Company had a reputation (at least
in 1906) for honesty. Unlike the unscrupulous directors of companies with
which Lee de Forest was associated (one of which was being liquidated at that
very time), Marconi executives went out of their way to tell prospective
purchasers not to expect a dividend or even a profit for many years. At times
the directors suggested better investments to those who wanted to buy com-
pany stock.

The directors had good reason to damp down speculators out for a quick
profit, for the American Marconi Wireless Telegraph Company, as it was
officially known, was little more than a money-losing American presence for
the parent company in England. It had erected only four shore stations—Sea
Gate on Coney Island; Sagaponack on Long Island; Siasconset on Nan-
tucket; and South Wellfleet, Massachusetts—and had installed equipment
on just four American ships—New York, Philadelphia, St. Paul, and St. Louis.
Other ships with Marconi installations regularly sailed to America and of
course used the service, and telegraph operators sent daily news dispatches to
Cunard and White Star ocean liners traveling between New York and Liv-
erpool. Still it appeared a somewhat neglected American cousin to its pow-
erful relative in London. )

With fewer than a dozen employees, the Marconi Company was small
enough for even an office boy to make his presence felt among his superiors
and for Samnoff to gain an understanding of the business. He took advantage
of every opportunity to learn. He soon discovered that the finances of Amer-
ican Marconi were precarious, a point often underscored when the manager
sent his office boy on errands about the city to bring back loans he had
arranged to enable the company to meet its payroll. As the filing clerk,
Sarnoff logged in all the company’s correspondence and memoranda, includ-
ing letters from the great Marconi, which gave him a chance to observe its
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management firsthand. American Marconi maintained a small library of
wireless publications; Samoff soon became its cataloguer and the chief user.
And every moment he could spare from his duties as an office boy, he spent
talking with the operators and practicing his own telegraphic skills.

Something other than his earnest industry separated Sarnoff from the rest
of the Marconi employees, especially the telegraphers. Samnoff could joke
and play with the others, but only to a point. Deprived of amusement and
even isolated from other children in Korme, he had difficulty making
friends in New York. Independent and often hard-drinking, the average
telegrapher was a very rough fellow; the ones who came into port after
several months at sea, even rougher. As the Marconi manager complained,
they seemed interested only in “careless living” and “women and wine.”
They were almost exclusively Protestants, too. More than once they re-
marked that Sarnoff was a Jew, and often they called him not “Davey” but
“Jew Boy.”

All of Samoff’s characteristics, even his faith, which kept him apart from
the others, worked to his advantage with his superiors. John Bottomly, the
general manager, and George DeSousa, the commercial manager, soon gave
him more responsibilities, including an occasional tumn at the telegraph key
at the Coney Island or Long Island stations when one of the regular teleg-
raphers was sick, as they often were.

All the time David Sarnoff was learning the mechanics of the wireless
business, he also was studying everything he could read about Guglielmo
Marconi. He searched through the New York Public Library for old news-
papers and magazines for stories of his accomplishments, questioned fellow
workers, and paid special attention to the letters the Italian inventor regu-
larly sent to the American branch of his company. Samnoff fashioned him
into a hero and surrogate father. Marconi alone, so the newspaper and
magazine stories said, possessed the vision to boldly create instruments no
one else thought possible. He was the immigrant from Italy who had suc-
ceeded in England; he was known about the world for his invention; he was
the one whom Sarnoff sought to emulate.

One evening in December 1906, the great inventor entered the William
Street office. When Marconi left to walk to a small experimental laboratory
he maintained on Front Street, the office boy saw his chance and, unnoticed,
slipped out behind him. At the appropriate moment, just as the inventor was
unlocking the door at Front Street, David Samoff, fifteen years old, stepped
forth to introduce himself as the Marconi Company’s newest employee.

It was a story Samoff enjoyed telling later in life, for it spoke well of his
own ability and enterprise. Unlike some others he frequently told, it was
true. “We were on the same wavelength,” Sarnoff always replied when asked
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about the boldness of his gambit. Of that there could be no doubt. Within
moments of his unusual introduction, the boy was recounting his emigration
from Russia, his life on Monroe Street, his newspaper delivery business, and
his desire to become a telegraph operator; and Marconi was showing him his
laboratory and giving him leave to peruse the extensive files of technical
literature he maintained there. By the time Sarnoff left that evening, he had
established himself as Marconi’s personal messenger boy. In subsequent vis-
its, the inventor came to rely on him to deliver flowers, gifts, and messages
to his numerous female liaisons about the city.

Sarnoff’s bold strategy, which he had been quietly pursuing since he began
with the Marconi Company, now began to pay off handsomely. In the spring
of 1907, shortly after Sarnoff celebrated his sixteenth birthday, Guglielmo
Marconi approved his promotion to the rank of junior wireless operator with
an increase in his salary to $7.50 a week. The new earnings enabled him to
move his family from Hell’s Kitchen to a fifth-story walk-up in the Browns-
ville section of Brooklyn. He sold his newsstand at a profit, relinquished his
paper routes, and entered a world that he was confident would give him
security and much more.

A photograph taken of Sarnoff at the time of his promotion to junior
telegrapher at the Marconi Company frames him from the waist up as he sits
in a high-backed wooden chair. He is dressed in a double-breasted suit jacket
with a handkerchief rising from its breast pocket, a shirt with a collar that has
ridden up his neck, and a jaunty bow tie. More important than his clothes
is the fold of his arms, the cant of his neck and head, and the expression on
his face. His arms cross his chest firmly; his head is thrust slightly forward to
make the viewer almost feel the tension in his neck; his forceful stare,
especially his eyes and lips, suggests a seriousness of purpose, a person who is
intensely set on achieving a goal. By this time, Samoff’s goal went far beyond
assuring the well-being of his family. Blazing in his mind were the opportu-
nities the new world of wireless offered him.

—~

The death of Abraham Samoff when David was sixteen caused hardly a
ripple of unhappiness. Little more than a shadow to the boy since he had left
for America, the eldest Samnoff seemed simply to fade from the family pic-
ture, yielding at last to consumption. Since Abraham’s family already looked
to Leah and her first son for support, his death left no void. Abraham
Sarnoff’s plight was the dark side of the American dream, the story of the
man who through no fault of his own succumbs to forces beyond his control
in the New World and is simply forgotten. His four sons tried their best to
banish this picture from their thoughts. Industriousness, getting ahead, which

e
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was always in the minds of David Sarnoff and his three brothers, seemed the
best way to avoid the trap of desperation into which circumstances had forced
their father.

In reality, from the time he picked up his first bundle of papers on East
Broadway, David Sarnoff had functioned much as the father in the house-
hold. He had organized his younger brothers Morris and Lew in the paper
business. Both emerged as highly successful businessmen later in their lives.
His American-born brother, Irving, became immensely successful in the best
American way by establishing an RCA distributorship in New York that
made him very wealthy. Eventually, each of Sarnoff’s younger brothers
amassed substantial fortunes, too.

In the twilight of his father’s life and after his death, David Sarnoff became
increasingly close to his mother. For Leah Sarnoff’s welfare, he strove to
succeed. His errands to the better places in the city for the Marconi Com-
pany and his reading of newspapers gave him his goals. He would raise his
family from the dark tenements in Monroe Street and Hell’s Kitchen, to the
better circumstances of Brooklyn. His mother still took on the odd sewing job
for extra cash, but her son alone brought home enough money to keep the
family going. Later, he would move them all to a handsome new apartment
house in the Bronx just two blocks from the benches and verdant paths of the
then-elegant Bronx Park. No more a tenement, no more a walk-up, the
apartment was a regular American home near trees and grass.

Sarnoff’s rising fortunes allowed him to keep company with girls occasion-
ally. His unfortunate choice for mentors in these matters of the heart were
the wireless operators and, of course, Marconi. The operators were often
crude in their talk as well as their actions with women, and boasted of their
sexual conquests like triumphant heroes. Marconi himself acted like a By-
ronic hero transplanted to twentieth-century New York. Sarnoff grew well
acquainted with the intimacies of the Italian inventor’s private life: the boxes
of candy, notes of devotion, and duplicitous love letters he sent to several
ladies at once. Was not this the pattern of the successful inventor and
businessman? Might not Sarnoff behave in a similar fashion someday? For the
time being, however, his work schedule, family obligations, and general
penuriousness left opportunity for little more than an occasional date.

——.

Knowing that Sarnoff enjoyed the tacit backing of their employer, John
Bottomly and George DeSousa made opportunities available for his advance-
ment through a succession of jobs: operator on the SS New York; operator at
the Siasconset station on Nantucket; chief operator of the Marconi station at
Sea Gate on Coney Island; operator on the seal-hunting ship Boethic out of
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Newfoundland; operator on the SS Harvard; and finally chief operator at the
Wanamaker station in New York City. Each position offered a set of chal-
lenges that Sarnoff met well, and often in an unusual way.

The first, a fifteen-day round trip to Europe on the New York that came up
suddenly in 1907 after the regular operator became ill, gave him the greatest
satisfaction. At this time, the Marconi Company leased its equipment and
operators to the steamship companies for substantial fees, a policy that raised
charges of monopoly in some quarters, but ensured an enviable quality of signal
over the primitive and often quirky transmitters and receivers. Though he
looked young, Samnoff was eager to wear the operator’s uniform. He had the
ability, and was hired. Seven years after embarking on a miserable three-week
journey from Europe to America in steerage, Samnoff returned in the compar-
ative luxury and privacy of the ship’s radio shack, all the while handling the
wireless traffic between the New York and Marconi installations in Europe as
well as other ships at sea. The comparison between this and his first journey
was not lost on him. In the future, he would mark his rise in the world by the
comfort and elegance of his accommodations on trans-Atlantic crossings.

Sarnoff volunteered eagerly for his next important assignment at desolate
Siasconset because it offered him the prestige and responsibility of a vital
position in the chain of communication for the Marconi Company, a chance
to practice his skills as an operator, solitude for study, and more money. He
stayed eighteen months. As much of the important telegraph traffic in the
Marconi system passed through the Siasconset station, the company was
careful to place only its best operators there. Already well known about the
circuit for the speed and distinct swing of his messages, Sarnoff knew Sias-
conset would give him the opportunity to become even better. In his off
hours, he studied the technical books in the station’s extensive library; took
correspondence courses in algebra, geometry, and trigonometry; and each
week made the fourteen-mile round trip by bicycle to read books in the
Nantucket village library. And the pay was good. Considering Siasconset a
hardship post that few wanted, the managers set the salary at $60 a month
to start ($10 more than the going rate at other stations) and soon raised it to
$70. Sarnoff had more than enough to live on, even after sending $40 to his
mother in Brooklyn.

Photographs have recorded some of Sarnoff’s activities at Siasconset. In a
sober pose of the four operators at the remote outpost, he is clearly the
youngest. Other informal snapshots show the young operator in a more
relaxed mood. He sits on his bicycle, perhaps about to make the journey to
the library, with the waste of sand and scrub bushes behind him. He clowns
in a mock battle with two operators, each combatant dressed neatly in a shirt
and tie. He sits contemplatively at a desk beneath a window, earphones on
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his head and his right hand at a telegraph key. In still another picture, he and
a fellow operator, both dressed with rounded collars, stand in front of the
station, their arms about each other’s shoulders.

His correspondence courses concluded and his reading in the technical
library at Siasconset complete, Sarnoff applied for and received a promotion
to manager at Sea Gate on Coney Island in 1909. (The company reduced his
salary to $60 a month because it did not consider Sea Gate a hardship post.
Samoff’s protests over the diminished wage succeeded only in affronting the
manager, John Bottomly. ) Sea Gate gave Sarnoff his first experience with the
alluring power of authority, and he found he enjoyed it. Now operators
reported to him; he oversaw the general operation of the station and reported
directly to Bottomly and DeSousa. Work at Sea Gate put him back in touch
with his mentor Marconi, who visited the station whenever he came to New
York. Sarnoff could give the inventor a tour of the operation while others
worked busily under his direction. He could describe the 30 percent increase
in wireless traffic that occurred while he was manager. And he could speak
not as an eager office boy but as a competent manager. It was a role he took
to immediately, and one that spelled his future. No longer “Jew Boy” or
“Davey,” he was now nineteen years old, “Dave” to his superiors, “Mr.
Sarnoff” to those beneath him.

As Sarnoff was rising within the company, American Marconi was making
a greater impact on the field of commercial wireless. No more a novelty, or
simply a toy for enterprising youths, wireless was fast becoming a necessity to
the increasing complexities of travel and communication. Steamship com-
panies like the White Star Line offered telegraph facilities as a convenience
for their wealthier passengers to send and receive business and personal
messages from London and New York. And wireless ensured safety, too. On
January 23, 1909, Jack Binns, the wireless operator on the White Star liner
Republic, became a hero after his ship collided with the Florida in the At-
lantic. When Binns signaled “the hurry call of the sea—CQD! CQD!” the
Baltic picked up the call and sailed to the rescue. More than 1,200 passengers
were saved from certain death. For four days, New York newspaper editors,
who received the story by wireless, made the collision and Jack Binns their
most important story. Wireless, so the editorials suggested, had robbed death
itself, for now, as the article in Harper's said “an invisible network of ethereal
communications unites ship to ship.”

The prudence and perseverance of the Marconi managers was starting to
pay off, too. Tainted neither by unfulfilled and extravagant claims nor by
dishonest stock swindles, Marconi had emerged as the premier wireless com-
pany. The Italian inventor of course knew how to use the press to his
advantage—something he proved when he transmitted the letter S—but he
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always used it carefully. For Samoff, the rise in American Marconi'’s fortunes
meant a rise of his own. From the time he stepped up to introduce himself to
the inventor, he had made a series of very careful moves calculated to give
him increasingly responsible positions within the company. More clearly
than ever, he saw the future that lay before him.

Just why Samnoff volunteered for his next assignment—wireless operator on
a seal-hunting expedition out of Newfoundland—is unclear, for the expedi-
tion on the Boethic hardly offered the natural next step after managing one of
the most important stations in the company. Perhaps the lure of adventure
and a new experience enticed him. That he volunteered for this distant
assignment suggests his willingness to take risks and his confidence in his
future role in the company. Perhaps he made his move with the knowledge
and encouragement of his mentor.

At the behest of a girl he had been seeing in Brooklyn, Sarnoff kept a
journal of his exploits. If one excludes the “biographies” he wrote or caused
to have written about himself when he was president of the Radio Corpo-
ration of America, this represents the only autobiographical account he ever
made. Remarkably devoid of personal insight or reflection, the journal con-
tains simply a narrative of his adventures: the time he walked across the ice
to take pictures of a brood of seals, only to be chased by the huge, irate male
(Sarnoff was saved from the attack when a crew member shot the animal);
his trip across the ice floes to repair broken wireless equipment on a sister
ship; how he relayed medical instructions from a doctor on the Boethic to a
ship a hundred miles away to save a seaman with an infected tooth.

Sarnoff was able to turn his service on the Boethic to good account. Of all
the operators in the fleet of ships on the expedition, he alone turned in a
report filled with accomplishments. Marconi equipment had proved its worth
in extreme conditions, as the ships were able to maintain contact and catch
more seals than ever—36,000—during the six-week hunting season. In the
most impressive part of his report, Sarnoff noted that he negotiated a deal for
permanent installation of the equipment. He had proved himself to be not
only an operator but a salesman as well.

After Sarmoff served a brief stint as the radio man on the SS Harvard,
Bottomly and DeSousa promoted him to manage (and serve as the sole
operator of) a new Marconi station being opened atop the Wanamaker
Building at Ninth and Broadway in New York. In communication with a
wireless installation at the department store’s main building in Philadelphia,
the station served mostly as a publicity gimmick for the Wanamaker and
Marconi managements to attract customers and introduce them to the new
way of communication. For Bottomly and DeSousa and even Marconi, Sar-
noff represented the perfect choice, a proficient operator who was not as
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rough hewn as so many others in the company’s employ. He had demon-
strated his ability to manage a station and handle the traffic at Sea Gate, and
to sell the idea of wireless (along with the equipment) to the owners of the
Boethic. For Samoff, too, it was a perfect opportunity. Since the station
would keep the business hours of the store, he could live at home and take
an intensive night course in electrical engineering at Pratt Institute, three
years of lectures compressed into one.

The Wanamaker job was a comfortable one. There was little traffic be-
tween New York and Philadelphia, and Samnoff spent much of the day ex-
plaining his apparatus to curious customers and talking with amateurs in the
city who did not have access to the other more remote Marconi stations. One
young boy, Earle Cadwell, took the elevator to the top of the Wanamaker
Building in March 1912 and chanced to meet Samoff at the door of the
station. Sarnoff was between his transmitting schedules and appeared eager
to show off the station to anyone who wished to see it. Perhaps seeing himself
as he had been just a few years before, he went out of his way to be friendly.
Seventy-five years later, Cadwell remembered being as impressed by the
manager’s openness as by his first look at professional equipment. His talk
with Samoff helped him decide his career. He went on to become a ship
operator shortly after their meeting and later worked at the Marconi Sea
Gate station.

At 10:25 p.M. on Sunday, April 14, 1912, a single message brought wire-
less, Marconi, and eventually Sarmnoff to prominence: the Titanic, fastest and
most luxurious ocean liner of its time, was sinking in the North Atlantic.
The catastrophe would serve to make radio communication indispensable to
safety at sea.

“The Titanic disaster brought radio to the front,” Sarnoff was fond of
saying in later years, “and also me.” He was right. The Titanic’s wireless
distress call was heard fifty-eight miles away by the Marconi operator on the
Carpathia, which enabled those in lifeboats to be rescued three and a half
hours later, saving them from certain death by exposure. But inadequate
wireless installations on two other ships in the vicinity (which were in fact
closer than the Carpathia) meant that the Titanic’s distress signal “CQD” and
the recently adopted “SOS” went unheeded. Conflicting messages about the
fate of the passengers caused confusion among their relatives waiting in New
York. Marconi, who was in the city at the time (and held a ticker for
return passage on the liner) wrote to his wife in Italy, “I've witnessed the
most harrowing scenes of frantic people coming here to me and to the
offices of the Company to implore and beg us to find out if there might not
be some hope for their relations.” Because he had invented the one link
to survival for the fortunate few who managed to secure a place in the
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lifeboats, he became a hero to all, mobbed everywhere he went, and li-
onized in newspaper editorials.

There are a number of questions about Marconi and the role wireless
played in the disaster and the days following. From Monday morning, when
the Carpathia picked up the survivors, until 8:35 p.m., Thursday night, when
it docked at Pier 58 at the foot of 14th Street and the Hudson River, the
wireless operator and the operator rescued from the Titanic gave out only a
partial list of those saved and none of the tales of heroism and ignominy that
went with the story. Why was the Carpathia so silent? The explanation, that
the wireless apparatus aboard the ship had a range of only eighty-five miles,
does not coincide with the facts. Disturbed that his longtime aide Archie
Butt had been lost, President Taft ordered two navy vessels to sail within
transmission range to learn about survivors. Their messages were acknowl-
edged but not answered. Yet at the same time survivors such as Mrs. George
D. Widener; Lord and Lady Duff Gordon; the Countess of Rothes; and the
infamous Bruce Ismay, head of the White Star Line who took a woman’s
place in a lifeboat instead of going down with his company’s ship, made
reservations by wireless for accommodation at the Ritz-Carlton Hotel. Oth-
ers of lesser means made reservations at the Belmont, Manhattan, Nether-
land, and Plaza.

Evidence suggests that Marconi himself colluded with some of his op-
erators to limit news of the Titanic’s demise, even the list of survivors. The
longer the public remained in suspense, the more his company would ben-
efit, as the delay underscored the importance of making wireless mandatory
on all ships. For a time, the stock of American Marconi rose to new
heights. Ever adept at manipulating news, Marconi helped to spirit a New
York Times reporter aboard the Carpathia when it docked. The next mom-
ing, the paper presented an exclusive story from the Titanic’s surviving ra-
dio operator, Harold Bride. Bride began his narration: “In the first place,
the public should not blame anybody because more wireless messages about
the disaster to the Titanic did not reach shore from the Carpathia.”

Marconi was not the only one to manipulate the news. The story sur-
rounding the Titanic catastrophe served as the basis of Sarnoff’s legend. Later,
when he became president of the Radio Corporation of America, his pub-
licity department improved upon the fiction in a biography it sent to the
United States Army:

On April 14, 1912, he was sitting at his instrument in the Wanamaker Store
in New York. Leaning forward suddenly, he pressed the earphones more closely
to his head. Through the sputtering and static . . . he was hearing a message:

“S. S. Titanic ran into iceberg. Sinking fast.” For the next seventy-two
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hours Sarnoff sat at his post, straining to catch every signal that might come
through the air. That demanded a good operator in those days of undeveloped
radio. By order of the President of the United States every other wireless station
in the country was closed to stop interference. . . . Not until he had given the
world the name of the last survivor, three days and three nights after that first
message, did Sarnoff call his job done.

The Titanic episode illustrates Sarnoff’s ability to turn history into fable. As
the story receded in the memories of most people, he encouraged a fiction
composed of carefully slanted and romantically presented facts. Since the
Wanamaker store was closed Sunday evening, Samoff did not hear
the message that evening and probably did not get to his equipment until the
next morning. In any case, he would have heard only the information that
the stronger ship transmitters and shore stations chose to relay. It is doubtful
that he stayed at the telegraph key until all were accounted for, as that would
have been about ninety hours from his arrival on Monday morning. There
were some hysterical scenes at the Wanamaker store as people gathered to
learn the fate of their relatives, but most went to the offices of the White Star
Line or the Marconi Company’s main office on William Street. By Wednes-
day, April 17, interference of wireless traffic was so intense that the Marconi
Company closed down all ifs stations save four. The one atop the Wanama-
ker department store was not among the ones kept open.

Nevertheless, Sarnoff and the Wanamaker store did play a part in report-
ing the disaster. Picking up faint signals from other Marconi stations, he and
two other operators labored to transcribe reports of survivors for William
Randolph Hearst’s American. Never undertelling a story, the American re-
ported that “eager thousands,” including Vincent Astor, descended on the
store in search of news. This might have been the case, since in the hours
after he learned of the ship’s sinking, Astor was almost incoherent about the
fate of his parents (his father perished) and seems to have visited every
newspaper and telegraph office in the city between Monday and the arrival
of the Carpathia Thursday evening.

Of all the wireless operators from Newfoundland to Cape Sable, Siasconset
to New York, and on the Titanic and Carpathia, Samoff alone had the
prescience to embellish his role as the sole wireless link between the Titanic
and the mainland. In that single incident he saw better than anyone else the
power of the new medium. Within a week of the disaster, the Senate’s
Committee on Commerce held hearings on the matter; soon the Congress
imposed regulations demanding all ships install powerful wireless equipment
and staff it with operators at all times. The Titanic disaster would enhance the
prosperity of the Marconi Company.
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i

While the Titanic disaster did assure the Marconi Company’s success, it also
brought more competitors into the race that the inventor himself had begun
in 1899. The company faced new and more serious rivals than ever before,
as well as a growing resentment in America of a “foreigner” owning the
“ether.” In San Francisco and Palo Alto, the Federal Telegraph Company,
for which de Forest worked, was progressing with its development of the
Poulsen arc transmitter; in Schenectady, Emst Alexanderson was developing
his alternating current generators for General Electric. But the American
Marconi’s chief rivals were the American Telephone and Telegraph Com-
pany and the United States Navy.

As AT&T steadily enlarged its network of telephone wires, it became
increasingly interested in the possibilities of wireless. With de Forest’s vac-
uum tube, the company achieved transcontinental telephone communica-
tion early in 1915. It seemed but a matter of time before transoceanic calls
would be possible, but AT&T did not possess the requisite wireless technol-
ogy. Realizing it would have to lease equipment from Marconi, it turned
again to de Forest. In 1914, it had paid $50,000 for rights to the audion. (De
Forest retained only the title to sell the tubes for “amateur and experimental
use.”) For the next three years, de Forest harassed the company with a series
of patent infringement suits with the thought that it would purchase more
rights.

The United States Navy proved an even more powerful rival to American
Marconi. Its threat became imminent when, in response to the Titanic di-
saster, Congress passed an act ordering the navy to develop radio commu-
nications. The threat became a reality on March 4, 1913, when the newly
inaugurated Woodrow Wilson appointed Josephus Daniels, the reform-
minded newspaper editor from Raleigh, North Carolina, to be secretary of
the navy. A landlubber, teetotaler, and devout Methodist who affected wide-
brimmed hats, low collars, and bow or string ties, Daniels was ridiculed by
many outside his native South. He held decided opinions that often got him
into trouble with the press and public on just about everything—from pro-
hibiting wine in the officers’ mess and expounding the qualities of “beautiful
Christian women,” to the preparedness of the fleet and the navy’s ownership
of radio. The navy, Daniels firmly believed, should control the ether. When-
ever the opportunity arose, at a cabinet meeting or before Congress, he
pressed his case. Preparing for the navy’s entry into the World War gave him
the opportunity to effect an unprecedented measure of control.

Daniels found a ready ally in Admiral Stanford C. Hooper, graduate of the
Naval Academy and wireless amateur, who as early as 1908 began to see how
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wireless could enhance communication among ships in battle. With Daniels’s
help, Hooper was able to capitalize on his enthusiasm for the new technol-
ogy, which he realized advanced well beyond the primitive light and flag
signal systems of the fleet.

AT&T and the navy began to cooperate in their employment of wireless.
Working increasingly hand in hand, they made a potent challenger to Amer-
ican Marconi's interests. When the navy built a wireless station at Arlington,
Virginia, AT&T engineers equipped it. By 1914, naval transmitters were
sending signals around the world. In one demonstration in late September
1915, Theodore Vail, president of AT&T, spoke from the naval station at
Arlington to receiving stations in San Francisco and Pearl Harbor, Hawaii.
He made certain that newspaper reporters were present for the demonstra-
tion. Daniels proved to be a showman equal to de Forest, Vail, or even
Marconi, when in May 1916, with AT&T officials gathered around his desk
at the naval department in Washington, he spoke with the captain of the
New Hampshire then cruising off Hampton Roads, Virginia. Later, the cap-
tain’s wife spoke to her husband from their house. To Daniels, the event was
“indisputable proof that whether American businessmen are acting as indi-
viduals or as corporations, their hearts respond readily and unreservedly to
the call of their country.” To which the chief engineer at AT&T replied,
“There is no Navy in the world which has the power of the United States
Navy to mobilize instantly its resources through such a system of communi-
cation.” The yoking of American government and an American corporation
to the exclusion of foreign competition was now complete.

i

Sarnoff was at a crucial juncture in his career. What course, he was asking
himself, should his own work in wireless take? In addition to his enterprise,
quick intelligence, skills, and contacts with Marconi, Sarnoff had demon-
strated a flair for garnering at least some public recognition for his role in
reporting the Titanic. He had tasted publicity, seen his name in newsprint,
and he liked it. He had seen how the media might be used to his advantage.
Hearst’'s American affirmed his success as well as that of his company and his
mentor. Because of his good sense of “public relations”—a term coined close
to a century before by Jefferson, and yet still to be understood by corpor-
ations—he had positioned himself at the age of twenty-one to rise in what
many still counted the premier company in a growth industry. But to what
height? Though he had no conventional schooling past the eighth grade, he
had proven himself, and he jealously measured his progress. In his corre-
spondence courses, he had done well. Of the fifty who enrolled in the
formidable electrical engineering course at Pratt, he was one of just a dozen
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to finish, and the only person without a college degree. Yet his lack of formal
training limited his chances to advance much higher in wireless engineering.
Would he remain a telegrapher all his life, especially as his reading and close
scrutiny of the changes in technology taking place told him the wireless art
would advance far beyond mere dots and dashes! Although the Marconi
Company did not seem especially interested in voice communication, the
word “radio” was appearing with greater frequency in the literature. How
much further could he rise without an engineering degree? How much more
money could he make? Management clearly offered greater opportunities.
When a position as inspector opened, Sarnoff took it.

Samoff advanced steadily. As inspector, he examined Marconi equipment
on ships as they arrived in port. His skills with a telegraph key got him a job
as an instructor at the Marconi Institute, a school organized to meet the
growing demand for telegraphers. Soon he was made chief inspector in charge
of equipment on all ships entering the harbor, and given an additional title
of assistant chief engineer, with an office near the general manager’s in the
company’s new headquarters on the eighteenth floor of the recently opened
Woolworth Building.

To work in the Woolworth Building! On the evening of April 24, 1913,
President Wilson had pressed a button in the White House turming on
80,000 lights in the Woolworth Building, which reminded the famous
preacher Samuel Parkes Cadman of St. John's vision of paradise. Cadman
proclaimed it the “Cathedral of Commerce—the chosen habitation of that
spirit in man which, through means of change and barter, binds alien people
into unity and peace, and reduces the hazards of war and bloodshed.” Frank
W. Woolworth had paid $13.5 million cash for his cathedral; in the lobby,
at the top of a pillar supporting the principal Romanesque arch, the archi-
tect, Cass Gilbert, had placed a gargoyle of the great merchant prince himself
counting his nickels and dimes.

Surely the observation deck of the nickel dime tower, the highest in the
world, offered the most spectacular view in New York. From that eyrie, 792
feet above Broadway, Sarnoff could survey all of lower Manhattan, the Statue
of Liberty, and Staten Island to the south; the Hudson River and New Jersey
to the west; Central Park and Harlem to the north; and the magnificent
Brooklyn Bridge to the east. From the Marconi offices he could look down on
the Lower East Side and the poverty of Monroe Street, where he had begun
his life in America. Frank Woolworth had been born to impoverished farmers
in upstate New York; his building was called “an everlasting example to
American youth.” Now Sarnoff was following that example closely. His office
was right down the hall from John Bottomly and George DeSousa; they
consulted him daily, respected his opinions, and appreciated his knowledge
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of both the technological and commercial parts of the business. The life of
a manager was the one he would follow. Who knew just how high in the
American Marconi Company he would rise?

At this time, David Sarmoff disclosed his plans to a colleague, Robert
Marriott. “He would quit trying to be an engineer,” Marriott remembered:

I don’t believe  am as good . . . as you fellows and . . . even a good engineer
has a small chance to make money. An engineer or scientific experimenter is
at the place where money is going out. The place to make money is where
money is coming in. . . . | . . . am going to solicit the sale of contracts and
service that will bring money into the company.

Accordingly, he defined his various jobs in the broadest possible way, and
used his positions to keep his superiors at Marconi abreast of the latest
developments.

In a general reorganization of the Marconi Company’s management that
came in response to the expansion of wireless and the challenges of AT&T
and the navy, Edward J. Nally, a man with experience in transoceanic
telegraph cables, but with little understanding of wireless, was appointed
its vice president and general manager, Frederick Sammis became the chief
engineer, and George DeSousa, the man who had hired Samoff six years
before, remained commercial manager. For Sarnoff, Nally represented a
new challenge, a new superior to impress as he had all the rest.

At first glance, Nally and Samoff appeared to have little in common. Fifty-
four years old, reserved to the point of dourness, cautious, and conservative,
Nally must have been startled by his quick-talking assistant chief engineer
more than three decades his junior, whose boldness and assurance seemed
almost limitless. But the two soon realized they shared much in common.
The son of a Roman Catholic immigrant, Nally had known extreme poverty
as a boy. Because of his father’s illness, he had been forced to quit school at
an early age and provide for himself and his family. And he, too, had steadily
worked his way up from messenger boy with the new Western Union Tele-
graph Company to head the Marconi Company in America.

Sarnoff was fortunate that Nally was a “cable” man, virtually ignorant of
wireless. Samnoff could instruct the general manager in the fundamentals of
the new technology. The lessons he presented at the Marconi Institute in the
afternoon he gave privately to Nally in the evening, embellishing them with
his vision of the shape the new age might take. Samoff was a good tutor, for
his variety of experience with the company meant he knew more than
anyone else. His appetite for learning seemed insatiable. As assistant chief
engineer, he visited not only the Marconi installations but also those be-
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longing to other companies. He knew the engineering and could evaluate the
merits of rival equipment. His experience as an operator meant other oper-
ators knew him, if not by face, at least by his distinctive swing with a
telegraph key. All the knowledge he gathered he wrote up in carefully worded
informative reports to Sammis, DeSousa, Nally, and, occasionally, Marconi,
with whom he still enjoyed a warm relationship.

Quickly, Samnoff proved to be indispensable. New government require-
ments for radio transmitters meant that much of the Marconi equipment
aboard ships would have to be replaced, a matter that caused consternation
in management. Sarnoff’s task was to convince them. “I fully appreciate the
seriousness of having to scrap so considerable an amount of apparatus as we
now have on our ships,” he wrote to Nally, “but . . . if we are to continue
in the ship to shore business and be successful in its operation, we must be
recognized as a company which supplies the best equipment for the money.”
The skills required in this conservative organization were those of an accom-
plished diplomat.

——.

One evening just before Christmas 1913, the chief inspector, David Samoff,
led a delegation of three Marconi engineers to Michael Pupin’s cluttered
laboratory in the basement of Philosophy Hall. There they witnessed a dem-
onstration of the powerful new regeneration receiver created by Pupin’s
protégé and assistant, Edwin Howard Armstrong.

For some months, Pupin had been boasting in professional meetings as well
as private clubs about the city that the recent Columbia graduate was a genius
and his receiver the most effective in the world. To skeptical colleagues, he
gave fantastic accounts, that few believed possible, of hearing stations from
around the world. This was a time of extravagant claims—and not a little
fraud—about new and powerful transmitters and receivers. At first, the vis-
itors from Marconi were naturally suspicious. Then at 9 p.M., they heard
what were purported to be telegraph signals from Marconi transmitters in
Glace Bay, Labrador, and Clifden, Ireland—stations normally received with
considerable difficulty in the United States. While there was no positive
proof, the note of the sparks corresponded to the frequency of Marconi
stations. At 9:30, they tuned in a small continuous wave station in San
Francisco. That night, Armstrong and his remarkable receiver made a great
impression on Sarnoff.

Sarnoff and Armstrong liked each other immediately. They got to know
each other better at the end of the following month when they spent the
last two days of January at the Marconi Company’s high-power transmit-
ting station at Belmar, on the New Jersey coast. The weather was bitterly
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cold, and the shack where they set up the receiver could not keep out the
wind. But the messages they received through the air were most impressive:
from 4 o’clock on the afternoon of January 30 to 5 o’clock the following
morning, they listened to signals from around the world. When they con-
nected Armstrong’s receiver to a speaker, they could hear the dots and
dashes of Clifden from an adjoining room. Strong signals of a transmission
from San Francisco to Portland, Oregon, came in clearly, even through
heavy static. The message they plucked from the air concermed a price
quotation from the wire manufacturer John Roebling and Sons for galva-
nized steel cloth. They even heard scraps of a conversation between Ho-
nolulu and San Francisco: “Lightning bad. Shall ground aerial wires.”

Something more than the mere reception of messages occurred that
evening. “Well do | remember that memorable night at the Belmar station
when, by means of your ‘magic box,’ I was able to copy the signals from
Honolulu,” Sarnoff wrote to Armstrong two decades later, “Whatever chills
the air produced were more than extinguished by the warmth of the thrill
which came to me at hearing for the first time signals from across the Atlantic
and across the Pacific.” That frigid night sealed a friendship that would be
slow to dissolve.

The rapport between Armstrong and Sarmoff might appear unusual at first.
Armstrong was tall, slow-speaking, cerebral, and gentle; Samnoff was short,
talkative, quick-thinking, and aggressive. Armstrong’s background was
middle-class, Presbyterian, and American; Samoff’s ghetto slum, Jewish, and
Russian. But they were bound by a fraternal pioneering spirit and mutual
respect for each other’s abilities. A little more than a year separated them in
age: at the time of their first meeting, Armstrong was just twenty-three, while
Sarnoff was not quite twenty-two. And David Samoff realized that Howard
Armstrong had made a discovery that would revolutionize the entire art of
radio transmission and reception.

i

Shortly after his visit, Sarnoff reported to Frederick Sammis, chief engineer,
on his trips to Pupin’s laboratory and Belmar, New Jersey. “Armstrong’s
receiver,” Samnoff wrote, “was compared with our standard navy type
tuner.” The differences were striking: “Signals from Clifden . . . could be
read with ease with telephones on the table when signals on our receiver were
barely readable with the telephones on the ears.” After providing details
about origin, number, and quality of messages received, he concluded:

I would state that the results obtained with Mr. Armstrong’s receiver are
sufficiently convincing to warrant our most careful investigation of his patents




114 - EMPIRE OF THE AIR

and circuits, etc., for | believe that his device had tremendous advantages and
unless there be other systems of equal merits which are unknown to me, | am
of the opinion that he has the most remarkable system in existence.

Sammis and Bottomly were sufficiently impressed by Sarnoff’s reports to send
them on to Marconi in England, with the thought that he would be “very
much interested.” The receiver, they thought, was “a wonderful piece of
work.”

While professing to be “much interested” in the reports, Marconi was
actually indifferent. The tests took place during the afternoon and evening,
the time when signals from Clifden “reach about their maximum strength in
North America.” The report sent by the Canadian engineer Weagant (who
accompanied Armstrong and Sarnoff to New Jersey) was “very incomplete.”
After all, Marconi reasoned, his company had already conducted similar tests
with the “so called Audion and other vacuum detectors.”

In Marconi’s response lay a real problem: though the company had more
installations of wireless equipment than any other, though it enjoyed a
reputation for quality, it was not in the forefront of technology or experi-
mentation. The coherer had performed well enough, and now the various
mineral detectors worked adequately. Though his employee John Ambrose
Fleming had pioneered development of the vacuum tube, its application was
limited, and it had proved unreliable. Most important, in light of future
developments, Marconi and his company were cool to the idea of broadcast-
ing music and voices over the radio. Machines for creating continuous waves
were preferable to the old spark gap transmitters, but only because they were
a more powerful means of sending dots and dashes through the air.

Part of the Marconi Company’s failure to evolve its technology may be
attributed to its management on both the American and British sides of the
Atlantic. Other than Samnoff, the managers seemed in stasis, slow to take
advantage of the significant improvements being made by inventors and
content with only the single purpose of wireless for telegraphic communica-
tions. To them it was still the American Marconi Wireless Telegraph Com-
pany, with little place for voice communication. Of all the managers, only
Sarnoff, the lowest of them all, knew all parts of the business. He alone
visited the ships, kept up with the developments of the German Telefunken
Company and the United Fruit Company (which used wireless extensively to
maintain communications between its boats and the various plantations in
Central and South America), as well as the equipment used in Lee de Forest’s
latest enterprise. He could only urge his superiors, as he did Nally, “to look
forward to the future and this can only be done by frankly discussing the
viewpoints for all those who have suggestions to offer.”
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Then there was the matter of the lawsuit between Marconi and de Forest
over rights to the three-element vacuum tube. Though engineers like Sar-
noff, who remained close to the operators, understood the value of the third
element in the tube, the company’s managers appeared hostile to any circuits
that used de Forest’s invention. Armstrong’s regeneration receiver was among
them.

v

——i.

As an operator for Marconi, David Samoff demonstrated his skill with a
telegraph key; as a manager of the Wanamaker station, he exhibited his skill
in publicizing the advantages of wireless; as assistant chief engineer and de
facto assistant to Edward J. Nally, he proved his skill as a procurer of tech-
nology from a variety of sources. Now, using all the information he had
accumulated from his study of radio, he became a prophet.

Since December 1906, when Reginald Fessenden had given his Christmas
Eve broadcast, people had been experimenting with the transmission of
music and voices through the air. In 1914, Samoff had also experimented
with a continuous wave transmitter (a small Poulsen arc generator) from the
top of the Wanamaker Building. Using a phonograph, he transmitted music
to the Wanamaker department store in Philadelphia.

In the fall of 1916, with just such experiments in mind, Sarnoff addressed
to Nally a memo that possessed a prophetic quality and that, if followed,
would take the Marconi Company’s sales into an entirely new area. “I have
in mind,” Sarnoff wrote, “a plan of development which would make radio a
‘household utility’ in the same sense as the piano or phonograph.” He would
bring music into the homes by wireless. While such a scheme had been tried
before using wires, it had never succeeded; now, however, using the recent
developments in radio equipment, such a system would be “entirely feasible.”
For example, he continued, describing how such a system might work:

a radio telephone transmitter having a range of, say, 25 to 50 miles can be
installed at a fixed point where the instrumental or vocal music or both are
produced. The problem of transmitting music has already been solved in prin-
ciple, and therefore all the receivers attuned to the transmitting wavelength
should be capable of receiving such music. The receiver can be designed in the
form of a simple “Radio Music Box” and arranged for several different wave-
lengths, which should be changeable with the throwing of a single switch or
pressing of a single button.

In addition to being able to receive several different stations, the Radio
Music Box “can be supplied with amplifying tubes and a loudspeaking tele-
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phone, all of which can be neatly mounted in one box. The box can be
placed on a table in the parlor or living room, the switch set accordingly, and
the music received. There should be no difficulty in receiving the transmitted
music perfectly . . .”

Sarnoff then embraced the concept of broadcasting, that “hundreds of
thousands of families” could “simultaneously receive from a single transmit-
ter.” Transmitters would be strong enough to supply “extra loud signals in the
home if desired. The use of head telephones would be obviated by this
method.” Recent developments of a loop antenna would enable the Radio
Music Box to pull in a strong signal.

Going further, Sarnoff presented a wider vision of the future:

The same principle can be extended to numerous other fields as, for example,
receiving lectures at home which can be made perfectly audible; also, events of
national importance can be simultaneously announced and received. Baseball *
scores can be transmitted in the air by the use of one set installed at the Polo
Grounds. The same would be true of other cities. This proposition would be
especially interesting to farmers and others living in outlying districts removed
from cities. By the purchase of a “Radio Music Box” they could enjoy concerts,
lectures, music, recitals, etc., which may be going on in the nearest city within
their radius. While I have indicated a few of the most probable fields of use-
fulness for such a device, yet there are numerous other fields to which the
principle can be extended . . .

Finally, he turned to the crucial area of finances: If manufactured in
quantities of 100,000, the Radio Music Box could sell for “perhaps $75 per
outfit,” and would “yield a handsome profit” for the company. In addition,
“Secondary sources of revenue would be from the sale of transmitters and
from increased advertising and circulation of the Wireless Age,” a magazine
the Marconi Company published to promote its technology. The company
would arrange “for music recitals, lectures, etc.,” and, he implied, would
bear the cost of their production. The Radio Music Box would become a way
of advertising the Marconi Company.

It is not possible to estimate the total amount of business obtainable with this
plan until it has been developed and actually tried out; but there are about
15,000,000 families in the United States alone, and if only one million, or
seven percent of the total amount of families, thought well of the idea it would,
at the figure mentioned, mean a gross business of about $75,000,000 which
should yield considerable revenue.

Prophecy aside, Sarnoff’s memo provides a brilliant example of his mode
of operation. His was an acquisitive mind, one that carefully gauged the
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developments in technology. When the moment was ripe, he would bring
that technology to the public in an attractive package. By November 1916,
he knew (perhaps from listening to de Forest’s broadcasts) that technology
had advanced far enough to make a radio as we know it today possible. Never
mind that no one had used the word “broadcasting” yet, or that there was no
demand. By transmitting programs, especially music, the company would
create a need for the product where none had existed before.

Yet Sarnoff had not gauged the political moment correctly. In Europe, the
British, French, and Germans were mired in mud and rain in Flanders, losing
about a million soldiers in the process; in the United States, Woodrow
Wilson had barely defeated Charles Evans Hughes for a second term as
president, and was busy preparing for his country’s entry into the war. Edward
J. Nally was preoccupied with the challenges posed by the navy and AT&T,
and with the numerous government contracts (including ones from the navy)
for equipment. This was not the time for Sarnoff to present his vision. Nally
left the memo unanswered.

Sarnoff also came to realize that the fall of 1915 was not the right political
moment for him to suggest the creation of a Radio Music Box. In fact, he had
stepped beyond the limits of his job as chief inspector. His memo called for
a dramatic reorientation of a company that thought principally in terms of
ship-to-shore communication. In addition, he was in no position to see his
proposal to a successful completion. No matter. When the proper moment
did come, he would be ready.

——i.

Lee de Forest, however, did not feel the constraints of a large company.
Earlier in the decade, while experimenting with his “radio telephone,” he
had used a Poulsen generator to transmit Caruso’s voice from the stage of the
Metropolitan Opera House, as well as the voice of his mother-in-law Harriot
Stanton Blatch. In the fall of 1916 at his High Bridge plant in the Bronx, he
went further by using the audion as a small transmitter. This time he directed
his messages not to a particular receiver, but to many. Without knowing it,
de Forest was exploring new territory, the territory Sarnoff had outlined:
regular broadcasting.

Soon amateurs and professional operators as far as 200 miles away were
tuning in their crystal sets to hear “radio phone concerts” made possible by
the Columbia Graphophone Company. De Forest’s motivations were an alloy
of his desire to spread good music and culture—enrichment he had never
been able to enjoy at Talladega—to his listeners, and his need to sell his
radio products. Between the music and occasional lectures, he would make
a pitch for the superior quality of his equipment, especially the audion. On
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the evening of November 7, he broadcast the results of the presidential
election. Signing off before the returns from California were in, he declared
Hughes the winner over Wilson.

Others, too, began broadcasting, including C. V. Logwood, de Forest’s
colleague from the Federal Telegraph Company. In November 1916, he and
a friend broadcast music from 9 to 10 p.M. weeknights from their amateur
station 2ZK in New Rochelle, north of New York City. The broadcasts could
be heard in Manhattan.

Samnoff became too preoccupied with threats from the navy and with the
political events that were moving the United States toward war with Ger-
many to press his Radio Music Box proposal. Nally recognized that the
skills of his chief inspector could be used in discussions with officials in
Washington. In November 1916, Sarnoff had accompanied him to testify
against one of the many proposals for governmental takeover of radio com-
munications. Then he had spoken not for the Marconi Company, but for
the Institute of Radio Engineers, for which he served as secretary. He had
performed superbly.

“Government competition, or confiscation by the Government,” Sarnoff
asserted in his statement, “would effectively stifle inventive efforts.” It was a
theme he would emphasize again and again; the nation depended on its
inventive resources, which the government should assist, not oppose. With-
out any trace of an accent, Sarnoff spoke in a quiet and reasoned manner, an
approach that quickly earned him the respect of officials. He enjoyed his new
role. Here he was, barely fifteen years in his adopted land, sitting among the
powerful, walking the halls of the Capitol, and earning the respect of the
senators and congressmen who ran the country. With his broad understand-
ing of the state of the art, he could influence their decisions about its
regulation. It was a heady feeling for a twenty-five-year-old.

More and more, Nally came to rely on the chief inspector. Here was a
person with the knowledge of an engineer, the skills of an accomplished
operator, the imagination of the best inventors, and the abilities of an able
politician. Accordingly, on January 1, 1917, he appointed Sarnoff commer-
cial manager of the Marconi Company to head a newly consolidated com-
mercial department. In the reorganization, this would be the creative
department, a new hub around which all commercial activities of the Mar-
coni would revolve. Some 725 employees and 582 radio installations would
fall under his supervision. Now on the eve of America’s entry into the war,
David Sarnoff had skillfully used his talents and loyalty to become second in
command of the largest and best wireless company in the country.
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De Forest at age 8. De Forest at age 17.

“I must be brilliant, win fame, show the greatness of genius and to no small degree,” Lee de
Forest wrote when at Yale. His fellow students in the class of 1896 at the Sheffield Scientific
School, voted him “nerviest” and “homeliest,” while others named him “most conceited”

and “windiest.”
PERHAM FOUNDATION
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A De Forest advertisement featuring A stock offering for one of the various De
“Wireless auto #2." Salesmen parked the Forest companies.

car on Wall Street and transmitted stock
quotations to a broker’s office nearby.

“Soon, we believe, the suckers will begin to bite!"” wrote Lee de Forest as the company
bearing his name began selling stock. Here he appears with an assistant before one of his
wireless telegraph offices.
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ANTIQUE WIRELESS ASSOCIATION

Abraham White, whom de Forest regarded as “all & more than a Brother” until White
forced him out of the wireless company bearing his name. Here the two pose at the 1904 St.
Louis Warld’s Fair.
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One of the De Forest Company wireless
L towers at the fair.

ANTIQUE WIRELESS ASSOCIATION
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Mary Mayo, an opera singer of “birdlike
purity,” de Forest’s third wife, made
Riverlure their home.

“Riverlure—where dreams come true.’
De Forest conceived it as *a nest for the
nestlings,” but Nora refused to live in

ANTIQUE WIRELESS ASSOCIATION
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The “serious” child. Howard Armstrong
before his family’'s New York brown-
stone.

Armstrong with his family in Yonkers.

Armstrong, about eleven.
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ARMSTRONG FAMILY ARCHIVES

“Great amplification obtained at once.”
Armstrong discovered regeneration in his
third-floor tower room of his family’s house
in Yonkers.

Behind the house he had erected a 125-foot
antenna.

Armstrong while he was at Columbia.

ARMETRONG FAMILY ARCHIVES
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Sarmoff the junior telegrapher for
the Marconi Company.

* ‘Boy, you're going to do all right
in America.”” Samoff with his
mother in a photograph taken be-
fore they left for the United
States.

At his key at the Marcon: Company’s Siasconset station.
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‘ONLY 400 TITANIC SURVIVORS NAMED BY CARPATHIA;
WIRELESS SEARCH OF THE SEAS FOR F URTHER NE LAY

“The Titanic disaster brought radio
to the front, and also me,"” said Sar-
noff. The New York Times for April
15, 1912, the moming after the lux-
ury liner struck an iceberg.

Years after the disaster, writers in
RCA'’s publicity department main-
tained the fiction that Samoff had
been the only person at the telegraph
key to relay news of the survivors to
anxious relatives and friends, and
distributed this crudely air-brushed
photograph of their boss at the key
to prove it. The story was false.

DAVID SARNOFF LIBRARY



Major Armstrong. During World War 1
Armstrong invented the superhetero-
dyne, the tuning circuit found in virtu-
ally every radio and television today.
He also built, installed, and tested ra-
dio sets for the U.S. Air Corps, a job
that enabled him to indulge his twin
passions: speed and height.

ARMSTRONG FAMILY ARCHIVES
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Armstrong with other members of the French and United States armies posing at the base
of the Eiffel Tower.

“My company prospers,” Lee de Forest wrote of the orders for military equipment he received
from the United States and foreign countries. He also developed receiving sets for the navy’s
new dirigibles, work he found “intensely interesting.”
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Anti-Semitism kept David Samoff from re-
ceiving a commission in the navy. Instead
he filled orders for equipment for the Mar-
coni company. He also took time to marry
the French-born Lizette Hermant. “I could
speak no French and Lizette could speak no
English, so what else could we do?” When
RCA was formed in 1919, Sarnoff became
the commercial manager.

RCA’s principal business in the early years
was in radiograms, telegrams sent by wireless
and delivered by teams of messenger boys.
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“I have in mind a plan of development which would
malke radio a ‘household utility’ * Sarnoft had pro-
posed in 1916. He had been ignored.But in 1921 he
arranged the broadcast of the Dempsey-Carpentier
fight to more than 300,000 people, the largest radio
audience ever assembled. (Here engineers prepare
for the broadcast.) Radio soon became a craze.




“Edwin H. Armstrong found
the radio telephone talking
like a hare-lipped man and
left it singing like a nightin-
gale.” Armstrong’s invention
of the superheterodyne made
radio practical. Soon every-
one was listening.

PERHAM FOUNDATION
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“Armstrong, why do you do these damnfool
things?” In 1923 Armstrong's fondness for
heights led him to pose for a series of day and
night photographs at the top of the RCA
broadcasting tower, 400 feet above 42nd
Street. Samnoff was not amused at the stunt
and for a while banned him from the RCA
offices.
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In 1923 Armstrong was the largest pri-
vate stockholder in RCA and was con-
sidered a millionaire. He wooed and
won the hand of Marion Maclnnis,
David Samoff’s secretary. After they
were married the couple went to Palm
Beach in a new Hispano-Suiza. Arm-
strong's wedding present to his wife was
the first portable radio.
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WIRELESS GOES TO WAR
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“I myself leave for Berlin tomorrow,” a grave Kaiser Wilhelm II declared as
he stepped ashore at Kiel late in the afternoon of the last Sunday in June
1914. Some of the finest ships of the British and German navies had sailed
to the port on the Baltic Sea to take part in the yachting competition ‘the
kaiser held there each summer. By gentlemen’s agreement, both countries
had pledged to ban any “undue curiosity in technical matters.” Instead, the
British and Germans gave themselves up to a week of spirited races, festive
banquets, and fulsome speeches. It was summer, the final brilliant hiatus
before the dark fall, when, as one subaltern in the British Army, the poet
Wilfred Owen, put it, “night crushed out the day.” The weather that Sunday
was fair with a faint breeze, excellent for the races that the kaiser was
directing from the deck of his own yacht, Hohenzollem. However, Wilhelm
received news that destroyed the tranquillity on the Baltic: at midday in
Sarajevo, capital of Austro-Hungary’s province Bosnia, an assassin had shot
and killed the kaiser’s friend Archduke Franz Ferdinand and his wife, Sophia.

How had the German kaiser learned of the murders? And how did Amer-
icans find out that the loose fabric of European alliances had been irreparably
tom? Shortly after the murders, the archduke’s private secretary, Baron
Rumerskirch, sent a telegram from Sarajevo to Kiel, 800 miles to the north-
west. [t was the practice for the operator there to transmit all messages by
wireless to the kaiser on his royal yacht. But his transmitter was broken that
Sunday, so the dread news was given to Admiral Mueller, chief of the kaiser's
naval secretariat, who embarked in a small motorboat to deliver it personally.
The kaiser halted the race (a task made all the more painful because his own
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boat, Meteor, was holding a comfortable lead of fifteen minutes over its
closest English rival), ordered all flags flown at half-staff, and headed for the
port. From the Hohenzollern, whose wireless did work, he sent a message
canceling the large dinner party he was to host that evening. Once ashore,
he quit Kiel for Berlin in “considerable agitation.”

Traveling by “Special Cable,” from Sarajevo, the dispatch of the arch-
duke’s assassination was front-page news in the New York Times the next
moming. The words tapped in Morse code on a key in Sarajevo went first to
Vienna and thence to Emden on the North Sea. At Emden, the message
entered a submarine cable owned by the German government, which passed
southwest to the Azores, and then to Long Island. The six-hour time differ-
ence between Kiel and New York had made it relatively easy for newspapers
to compose their stories for Monday moming’s editions. The Times also
gathered other special cables from Paris and London to complete its story. In
each case the telegrapher’s dots and dashes were converted into words by a
machine in the United States similar to the one Armstrong’s first mentor,
Charles Underhill, had invented. A story of this length almost always came
through the submarine cable. Though the Times had maintained a page
headed “Cable and Wireless Messages from Europe” for a number of years,
interference and weak transmitters made the wireless equipment unreliable.
While shorter reports sometimes carried the by-line, “By Marconi Transat-
lantic Wireless Telegraph,” longer ones invariably said “By Special Cable.”

Reliance on telegraph wires was changing, however, and in ways that
alarmed cable companies and governments. More and more governments and
private companies were employing wireless to transmit their messages over
great distances of land and sea. Five months before the shots at Sarajevo,
Wilhelm had used the occasion of his own fifty-fifth birthday to send a
telegraphic message through the ether to President Wilson, with the hope
that “wireless communication will become a new link between our coun-
tries.” The words had traveled 4,062.5 miles from a transmitter near Han-
nover, Germany, to a receiving station at Tuckerton, New Jersey. But even
that message caused concern: representatives of the German company that
manufactured and installed the equipment claimed it was more powerful than
any available, and boasted it could send secret wireless messages by simul-
taneously altering the wavelength in its transmitters and receivers. As Eu-
rope’s leaders prepared for war; statesmen began to wonder—and worry—
about the darker possibilities of wireless: espionage and the transmission of
coded messages and orders.

Since 1855, when the London Times received the first cabled dispatches
from the Crimean War, telegraphy had been an important method of relay-
ing the news. Increasingly, newspapers and diplomats relied on wireless as
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well as cable to convey messages. The news of Dewey’s victory at Manila Bay
in 1898 (without benefit of wireless, of course) had taken three days to reach
the newspapers in New York; with the assistance of de Forest’s weak system,
word from the battlefront in the Russian-Japanese War had taken less than
twelve hours to reach London. Coming over telegraph lines, the news from
Sarajevo had taken just six hours. Two months after the assassination, and
days after her declaration of war, Great Britain’s admiralty cut the German
submarine cables to the United States, thereby forcing the enemy to rely on
its radio transmitters at Hannover and Nauen outside Berlin. The simple act
of cutting the telegraph cables caused developments in radio to take place
more quickly than ever before.

Less than four years after the assassination at Sarajevo, Woodrow Wilson
delivered his Fourteen Points for world peace by wireless and cable across the
Atlantic. Almost instantly, they were received in London, Paris, Berlin, and
the other European capitals. By the beginning of June, the navy had installed
a 200-kilowatt Alexanderson alternator at New Brunswick, New Jersey, un-
questionably the most powerful transmitter in the world. On October 12, a
new parliamentary government in Germany sent a wireless message to Wash-
ington, approaching President Wilson for the terms of an armistice based on
his Fourteen Points. Many of those negotiations were carried out through
wireless.

i

The Great War, as it came to be called, altered the nature of radio, just as
radio began to alter the nature of war. In the United States, radio became an
official interest of the government. Stations were commandeered; operators
were trained by the thousands; patent suits that had hindered radio’s devel-
opment were put in abeyance; equipment was standardized; new equipment
was developed; and orders for manufacture multiplied.

Shortly after 1 .M. on Good Friday, April 6, 1917, the operator at station
NAA, the huge naval wireless installation in Arlington, Virginia, tapped out
a message to the world that President Wilson had signed the congressional
resolution declaring war with Germany. The navy secretary, Josephus
Daniels, saw the opportunity—at least temporarily—to get his wish: with the
president’s consent, the navy took over all amateur and commercial radio
stations not belonging to those operated by the signal corps of the U.S.
Army. Essentially, the secretary had commandeered all the wireless interests
in the nation.

The order brought a halt to de Forest’s nightly broadcasts from his amateur
station in the Bronx; however, the navy was not interested in such small
operations. It set its sights on the giant Marconi transmitters, which it
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quickly integrated into its communication system. These stations had equip-
ment the government needed: acres of needlelike aerials, powerful generators
for transmitting radio waves, and sensitive receivers. Already the govern-
ment controlled Siasconset on Nantucket (which it had seized in a fit of
neutrality for handling secret war messages); now it added Sea Gate on
Coney Island; Sagaponack on Long Island; and South Wellfleet on Cape
Cod. (Smaller Marconi stations, like the one at Belmar, also came under
naval control.) Perhaps the biggest prize of all was the station at New Bruns-
wick, where Marconi had been installing a fifty-kilowatt Alexanderson al-
ternator (predecessor to the larger one installed in 1918), then the most
powerful available. It had already transferred the German equipment it had
confiscated at Tuckerton, New Jersey, to its station at Arlington; and it
had also taken over another German station at Sayville, Long Island,
which had been found to be relaying by code the positions of British ships
to its lethal fleet of submarines cruising in the North Atlantic.

The government soon learned that other smaller stations caught in its web
could serve the war effort with distinction. In 1916, Alessandro Fabbri, an
impassioned and wealthy yachtsman and radio amateur, had offered the navy
his station on Mount Desert Island, Maine. Though the navy first declined,
after the declaration of war it commandeered the station and his yacht, made
Fabbri an ensign, and placed him in command. Largely with his own money,
he expanded his operation and moved it a few miles from Bar Harbor to the
Otter Cliffs, a pink granite outcrop overlooking the Atlantic. Radio engi-
neers came to regard the cliffs as the best location for transatlantic reception.
Outfitted with improved equipment, the remote outpost received clearly all
the frequencies used by transatlantic transmitters. Through Fabbri’s station
passed most of the official communications between the battlefronts in Eu-
rope, and later the Peace Conference in Paris and Washington. The traffic
often amounted to 20,000 words a day, most of them in cipher.

Stations on naval ships, as well as installations on both sides of the At-
lantic, demanded qualified operators. The government established training
schools for operators at Harvard and Mare [sland, California. Together, they
could accommodate 5,000 operators for a four-month course. Amateur ex-
perimenters were the first to join. Soon the training school was graduating
them at the rate of 100 a week. By 1918, the number had increased fourfold.

Some of these operators would not return from the war. From his office in
New York, David Samnoff, acting as secretary of the Institute of Radio En-
gineers, composed black-bordered pages for the quarterly issues of the Pro-
ceedings: “The Institute of Radio Engineers announces with regret the death
of . . .” Some, like Jesse Edgar Baker, succumbed to illness: “He contracted
scarlet fever and died”; others died in combat: “On August 8, 1918,
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Lieutenant-Colonel Leibmann was killed in action while leading his men in
a charge at the front in Flanders.”

.

Shortly after the declaration of war, the federal government imposed a mor-
atorium on radio patent litigation for the duration of the hostilities, a step
made necessary because of the claims and counterclaims of the various in-
ventors and the companies that represented them. These cases had retarded
and at times blocked completely the development of radio. Typical was the
suit over rights to manufacture the audion brought by the Marconi Wireless
Telegraph Company of America against the De Forest Radio Telephone and
Telegraph Company.

By 1916, de Forest had found his patents on the audion far from secure. In
federal district court, the American Marconi Company claimed that his
addition of the third element (the grid) to the tube constituted only minor
modification to John Ambrose Fleming’s invention. In his defense, de Forest
contended that the audion’s origins lay in his patents of the gas burner
detector.

Judge Julius Mayer of the Southern District of New York decided that de
Forest had built his defense on “an unsteady theoretical structure.” The gas
burner detector had nothing to do with the discovery of the audion. Instead,
the judge determined, its true origin might be traced to de Forest’s reading of
Fleming’s article on the vacuum tube in the Proceedings of the Royal Society.
“Within a very short space of time,” Mayer concluded, de Forest “changed
his mind.” It was then, so the judge reasoned, “he used the language of the
incandescent lamp.” Crushed, de Forest characterized the decision as “illegal
and half-baked.” Nevertheless, Mayer upheld Marconi and barred de Forest
from manufacturing his audion without consent of the company.

To complicate the matter even further, de Forest had contended in a suit
of his own that the Marconi Company was illegally using his invention of the
grid in its tubes. In an out-of-court settlement, the Marconi Company al-
lowed that it had manufactured tubes containing the third element without
de Forest’s consent. Combined with Mayer’s decision, this admission pro-
duced a stalemate; neither de Forest nor Marconi could manufacture the
audion without the other’s consent.

As with the Fessenden case a decade earlier, this devastating litigation
threatened de Forest’s company. Though he was determined to appeal, and
could continue to manufacture audions while doing so, he estimated the legal
costs would set De Forest Radio Telephone and Telegraph back “$40,000,
easily.” The decision was also crushing personally. Mayer had appeared to
ridicule the experiments that formed the foundation of his defense.
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Taking the stand as an expert witness for Marconi had been none other
than Edwin Howard Armstrong. De Forest’s rival from Columbia had im-
pressed the judge, who in his decision cited Armstrong’s testimony as well as
a paper he had published in 1914 on the “Operating Features of the Audion.”
Armstrong had presented the “most convincing” explanation of the tube’s
action. Even more painful to de Forest than the expense of an appeal or
Armstrong’s testimony against him had been the loss of his “greatest achieve-
ment” to a “wop outfit.”

The moratorium the United States government imposed simply ignored
the Marconi and de Forest suits and all other patent infringement cases. In
effect, the government’s action had created a well-stocked pool of radio
inventions for the duration of the war. From that pool, manufacturers could
choose whatever they liked. After years of contention and rivalry, they were
free to develop radio technology without hindrance. In an effort to be even-
handed, the government awarded contracts among the various companies so
that no one could gain an advantage.

World war and government contracts forced manufacturers to think on a
larger and more uniform scale than ever before. For the first time, they had
to produce components in enormous numbers to particular specifications.
Companies applied principles of mass production to the manufacture of
components—especially vacuum tubes. Before the war, companies had made
radio tubes of erratic quality by the hundreds in a process that was time-
consuming, tedious, and expensive; during the war, they made them by the
hundreds of thousands on assembly lines with government inspectors watch-
ing over them carefully. The Corning Glass Works in upstate New York
supplied cylindrical tube blanks, while Leo Hendrik Baekeland, a Belgian-
born chemist from Yonkers, New York, supplied bases composed of a new
substance highly valued for its insulating qualities, Bakelite. From each
Bakelite base on the tube projected four pins that fit into standard porcelain
and metal sockets.

——i.

For radio inventors, manufacturers, and operators, the United States entry
into the Great War simply hastened changes that had begun to take place
nearly five years prior to April 1917. Beginning with the Wilson adminis-
tration in March 1913, the navy had sought to control the ether and elim-
inate foreign competition. It had been using the enormous power of contract
awards to equip its fleet and standardize radio components. While many
contracts went to Marconi, others went to AT&T and lesser companies like
De Forest Radio Telephone and Telegraph. The government already was the
largest developer and customer for radio equipment; after April 6, it became
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the only customer for most manufacturers. The navy found that radio en-
abled its ships to remain in communication well beyond anything imagined
with flags or lights. It ordered the installation of 10,000 sets. The army found
radio communications could support the projected force of 2 million men it
would need to win the war. It ordered the development of equipment that
might be carried on the back of a horse. Both the navy and the army had
developed standards for radio equipment to be used on vessels or in the
trenches so that operators would not be forced to master a new system each
time they were transferred to a new vessel or outfit.

The implications of the government’s actions were wider reaching than
anyone envisioned in 1917. Its orders brought about an institutionalization
of radio development that signaled the end of the lone inventor—the Mar-
coni, de Forest, or Armstrong—who had brought radio to life. Increasingly,
individuals who possessed great talents would have to submit them to the
whims of a large corporation like Marconi or American Telephone and
Telegraph, or to the government. The war had transformed radio from a
novelty into a necessity whose worth was greater and more important than
any single inventor’s reputation.

—~—

At forty-four years of age, Lee de Forest considered himself too old to join the
4.5 million men mobilized to crush the Hun, but even if he had been
younger, it is doubtful he would have enlisted. He had regarded Wilson’s
reelection as “4 years of distortion and ‘easy prosperity’ " under his “craven
and shameless” leadership. Before America’s entry into the conflict, he be-
came a trustee of the American Defense Society, debated military prepared-
ness with Josephus Daniels, and proclaimed that “Defenseless virtue stands
naked for the despoiler.” Yet at the same time he believed:

[The] stupid nation richly deserves the punishment she invites. I'm sure I would
not be willing to fight & die for such a people as ours have shown themselves
to be—a characterless, incohesive, goulash. It takes more than broad lands,
freedom, & nature’s benefice to make a race & a people.

While de Forest might have been reluctant to give his life for an incohe-
sive goulash, he was ready to manufacture equipment that would help the
Allies with their ight. Orders poured in from Australia, New Zealand, Rus-
sia, and Japan. In 1915, he received a contract from the navy to supply
thousands of small radio tubes. By the fall of 1916, he could write, “My
company prospers” (though poor business management meant it was only
“slowly advancing™), and his laboratory work, where he was developing sets
for the navy’s new dirigibles, was “intensely interesting.”



126 EMPIRE OF THE AIR

Nevertheless, these orders were not enough. Financial circumstances
forced him to give up most of the rights to his patents to a large corporation.
Over the autumn of 1916, he negotiated with American Telephone and
Telegraph, and for the first time in his life he was driving a very hard bargain,
“$250,000 for exclusive rights to all pats.—but my Co. must retain rights for
all . . . foreign, & government fields.” In addition, he stipulated that West-
ern Electric “must agree not to license anyone whom we are suing for patent
infringement.” For the first time ever, the De Forest Radio Telephone Com-
pany would pay some handsome dividends over the next four months of
$1.45 a share, $174,000 on de Forest’s 120,000 shares. Early in April 1917,
just at the time the United States was declaring war upon Germany, he
completed the deal.

“So at last—after 17 years of hard & unrelenting struggle,” de Forest
recorded triumphantly in his journal, “with never a letup, never a certainty
of success . . . | have at last reached a safe & secure resting place.” No more
would he feel “the dread uncertainty of the morrow.” Counting himself a
very wealthy man, de Forest spared no extravagance. “Now at last I can live
a little . . . now beautify my home, now adorn my pretty wife . . .” He did
all three, and more. He built a wide verandah with awnings on the western
side of Riverlure, so that he and Mary might look out over the Hudson and
the far palisades each evening at sunset. He bought Mary an elaborate ward-
robe. He ordered a limousine top placed on his Hudson automobile. Each
morning, a chauffeur would roar down from Riverlure to his factory on
Sedgwick Avenue in a new Roamer Roadster. “And meantime,” de Forest
exulted, “the company thrives.”

In later years, as inventors discovered more and more uses for his radio
tube, and his own fortune dwindled, de Forest came to believe the sale of
the audion to AT&T had been at a bargain price. Forgetting that the
patent on the audion tube had just seven years before it expired, that the
Marconi Company had successfully challenged his rights to the invention,
and that Armstrong was successfully contending his right to the oscillating
and regeneration patents, de Forest thought only of the money AT&T had
made. Surely he had been robbed. Why had his lawyers settled so easily?
Why hadn’t he retained his rights to the audion and simply granted a non-
exclusive license? Then he would have been able to license his patents to
other radio manufacturers and he and the De Forest Company would be
worth millions. At that moment though, secure in the rising tide of gov-
ernment and foreign orders, de Forest thought only of his great (and im-
mediate) wealth.
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Such riches as de Forest accrued came at a deeper and more spiritual ex-
pense. Giving up the rights to the audion meant not only the sale of his
greatest invention, but the sale of a part of himself, a part he would later
call “my child.” He had already grown angry when he lost a certain cachet
after selling the initial patent rights to AT&T. The company had then
used his audion to create the first transcontinental telephone service. At
the Panama-Pacific International Exposition in San Francisco in 1915, an
exuberant celebration of that city’s post-earthquake reconstruction and de-
velopment, AT&T had arranged for Alexander Graham Bell to repeat his
famous words of 1876 to his assistant, Thomas Watson; but this time the
command, “Come here, Watson, | want you,” spanned the continent be-
tween California and New York. Never did AT&T mention the tube that
had made the feat possible. When it distributed a handsome brochure,
“The Story of a Great Achievement: Telephone Communication from
Coast to Coast,” at its exhibition booth without mentioning his name or
his invention, de Forest became incensed. In a white heat he wrote his
own account of the long-distance telephone, and on the following day he
distributed from his own booth at the exposition a brochure that matched
AT&T’s, even to the details of typeface and paper stock: “The Story of a
Great Achievement: Which Made Telephone Communication from Coast
to Coast Possible.” True, other inventions beginning with the Bell tele-
phone had contributed to the feat of transcontinental telephone conver-
sations, but “the one last missing link—the genuine sine qua non is the
AUDION AMPLIFIER OF DE FOREST.”

In October 1915, de Forest learned that American Telephone and Tele-
graph intended to commence wireless transmission of voices between the
Eiffel Tower and the U.S. naval station at Arlington. For years, he had been
trying to fulfill his dream of “trans-Atlantic Radio Telephony.” Now, some-
one other than he, a corporation other than his own, would attain it. He
traveled to Paris, but was barred from the tower. The invention he had
labored over since late 1906 had been consumed by a giant with resources his
struggling company could never hope to match.

As a youth, Lee had revered Edison and Bell and sought to emulate them.
As a young inventor, he had dreamed of making his name rank “at least . . .
with that of Marconi.” Their three names were secure with their eponymous
companies; but “de Forest” would be forgotten. Even the word “audion” was
fading from popular language. It would never take its place in the vocabulary
as “Vaseline” or “Bakelite” had. Increasingly, people were calling it simply
the “radio” or “vacuum” tube. A dozen years before, a tower in St. Louis
proclaimed in blazing lights DE FOREST before the world. He had medals to
prove his worth, stock certificates emblazoned with wireless towers and light-
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ning bolts surrounding his name. But the fame he had sought—along with
the money—was in eclipse.

A subtle change was taking place in America, one de Forest did not
understand. More than ever the corporation was assuming control, and it was
becoming harder and harder for an individual to make a mark outside its
structure. Those individuals whose names survived history were from another
era. Bell and Edison had preceded him by a quarter century; Henry Ford,
creator of a car and a company after his name, by a decade, and even their
companies were slowly being incorporated into larger corporations.

Nor did the emoluments of wealth—the wide verandah at Riverlure, the
chauffeured automobiles, the expensive clothes—bring de Forest much
happiness at home. In the years since their marriage in 1912, his third
wife, Mary, had steadily become more dependent on alcohol. The voice
lessons became fewer and eventually stopped; the grand piano in the living
room at Riverlure was silent. By 1915, de Forest would often return home
after a long day at his laboratory in Highbridge to find Mary in an alco-
holic stupor. She attempted cures, which relied mostly on willpower, but
she always failed. She began to suffer acutely from the effects of rheuma-
tism. More and more she took to her bed and bottle.

On the verge of his major sale to AT&T, de Forest complained in his
journal of being “more or less a dead man alive . . . due more than all else
to the recurrent sadness & despair of soul which the lapses, ever recurrent,
of my wife have caused me.” Though Riverlure was supposed to be the place
where dreams came true, he reflected in a maudlin mood, “month after
month, year after year, one dream after another has atrophied & died.”

Evidence of just how much the dream had died appeared in a letter he
wrote to Mary, his “dear Desire,” on stationery of the Hotel Edouard VII in
Paris, where he was trying to sell his radio telephone sets to the French for
use in the trenches. He told of learning French, attending the Opéra
Comique and La Bohéme. He alluded to some of his adventures on Armistice
Day, though he left out an account of the “charming brown-eyed grisette”
with whom he celebrated the evening, and the tale of stealing the American
flag from a bank. But then he turned to his greater concerns of Mary’s
alcoholism and abandoned singing career. Certainly she had “suffered terri-
bly,” but he also had endured “mental agony” on account of her intemper-
ance. He implored her to “stay on the wagon forever.” With regard to her
singing he wrote:

O, dear girl, if you but only realized the value of your voice, & what you could,
and ought to achieve with it—I would, as I wrote you before, devote my life to
your success. But it means work, work, hard work, yet with the greatest joy you
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have ever experienced withal, because you can so quickly achieve great things

for us both.

Still, there were times at Riverlure and elsewhere “filled with happiness,”
when they were as happy as they had been on their first meeting. In 1915,
on a trip to England aboard the Cunard liner Cameronia through the
submarine-infested North Atlantic, Mary sang at a shipboard gala organized
to aid the Red Cross, and de Forest demonstrated his audion. During those
times when Mary remained sober, she and Lee spent pleasant hours together.
Often Mary would play the piano and sing while her husband listened from
the verandah. These were the moments he longed for, the times, he reflected
in his journal, when Riverlure was truly the place where, in his romantic
mind, dreams came true.

Part of another dream came true, too. De Forest had always wanted a son,
a “Lee Junior,” who, he imagined, might someday follow him to attain glory
at Yale. For years his marriage had been barren, so it with some surprise that
he learned in early 1919 that his wife was pregnant. The child, not a son but
a daughter, arrived on the last day of September 1919. The new father
quickly dispelled his disappointment. He named his new daughter Eleanor,
after the heroine of Poe’s tale. In the ensuing years he would devote numer-
ous entries in his journal to minute discussion of Eleanor’s every action.
Though not a boy, Eleanor gave him great pleasure, and there was always the
hope Mary would bear another child, a boy.

i

“It looks like a long war,” Edwin Howard Armstrong wrote his mother after
he arrived in France in the fall of 1917. Though wrong in his prediction, his
tone suggests his commitment to the cause of the Allies. There had been no
question about his signing up for service; he accepted his obligation with
little comment and volunteered almost immediately. He realized, too, as did
the army, that his knowledge of wireless would be valuable. After a hasty
summer of officers’ training, he embarked for France. He was to work in Paris
at the division of research and inspection, a laboratory the signal corps had
established on the Boulevard Montpamasse. There he was to keep his eyes
open for the problems plaguing wireless communications among the Allies,
and solve as many of them as possible.

World War I marked a period of expansion for Armstrong, a time when he
made two significant additions to his small circle of friends, and, most im-
portant, his second great radio discovery, the superheterodyne, the circuit
that makes possible the precise tuning of virtually every one of today’s radios
and televisions.
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Enlisting meant interrupting a number of commitments. Armstrong had
been teaching and working in the laboratory at Columbia University, de-
veloping and licensing his regeneration invention to interested companies,
and, with his lawyer, systematically formulating a strategy to keep de Forest
from taking his patents. In addition, he served as the titular head of his
family, managed its finances (which had become precarious with the death
of his father), and oversaw his younger sister’s education at Vassar College as
well as the maintenance of his mother’s house in Yonkers.

The trip to France via Southampton was uneventful. As soon as the ship
left New York harbor, he looked up the radio shack, which was equipped
only with a primitive carborundum detector. “The ordinary ship receiver
does not carry audions but the operator happened to have one of his own
aboard,” Armstrong wrote his mother in his first letter home at the end of
September, “so I borrowed some wire from the electrician and rigged up a
regenerative circuit that brought in signals from all over the map. We got
press from both sides of the Atlantic which is unheard of in ordinary ship
practice.”

Armstrong filled his letters home with practical details, associated with
trying to oversee family affairs from abroad: “What payments have been made
by the Marconi C,” he asked his mother, and then implored her to tell him
“what you find your living expenses are running per month . . . Incidentally,
have you all the coal you need?” To his sister, Ethel, he voiced even more
concerns about their mother: “Have you had the rail put on the cellar steps
yet? If not, do it immediately, regardless of what kind of argument you start.
Second, is mother working too hard?”

Once he had established himself at the Boulevard Montparnasse, Arm-
strong made a hasty review of the communications on the French lines,
where he found wireless conditions to be primitive. While manufacturers like
de Forest in the United States produced tubes by the thousands, few of them
seem to have made it to the American Expeditionary Forces, especially at the
front. Back in Paris, he built two sophisticated transmitters and receivers
with regenerative circuits. After completing these, he worked to create a
communications system for the army air corps, personally installing radio sets
in the planes and testing them in the air. Armstrong delighted in being able
to indulge his twin passions of speed and height.

Gradually, Armstrong began to concentrate on a problem the American
Expeditionary Forces regarded as most important: detecting radio communi-
cation at very high frequencies. He had learned of it in London from Henry
Joseph Round. An engineer for the Marconi Company since 1902, Round
was now one of the master’s personal research assistants. He had been grad-
uated from the Royal College of London and worked for a while at the
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Marconi Company’s school for operators in Babylon, Long Island, all the
while actively engaged in creating his own inventions to improve wireless. In
1911, he had developed a crystal detector that enabled sharper tuning of
receivers. He, too, had discovered a regeneration circuit similar to Arm-
strong’s (but just a few weeks later, so there was no question of claiming
interference), and was known as a pioneer in the development of voice
transmission over microphones.

As part of his war work, Round was perfecting a system he had devised that
employed radio waves to detect the movements of enemy ships and planes.
The system had served the British well on May 30, 1916, when they used it
to detect a seven-mile shift in the position of the German fleet at Wilhelm-
shaven 300 miles away. The information allowed the Royal Navy to inter-
cept the enemy at the Battle of Jutland off Norway. His achievement was all
the more remarkable since the Royal Navy considered wireless undepend-
able. “Nothing ought to be trusted . . . except direct visual signaling by
searchlight flashes,” the former first lord of the British admiralty, Winston
Churchill, remarked in his account of Jutland. “To trust so cardinal a matter
to the wireless reports of cruisers which are out of sight is to run needless
risk.” But wireless soon proved itself despite Churchill’s doubts.

When adverse weather delayed his troop ship at Southampton for three
days, Armstrong traveled to London and looked up Round, whom he found
late in the evening at the Marconi House, hard at work on his own radio
experiments. They had much in common. Each was an individualist with
little regard for protocol, and each distrusted technical explanations when
engineers used them to mask their ignorance. Like Armstrong, Round pos-
sessed boundless energy and an abundance of ideas about radio and its future
uses.

Over a late dinner, Round told his new acquaintance of a difficult problem
the British—and now the Allies—faced: they suspected the Germans had
devised a way of sending messages over very high frequency waves in the
range of 500,000 to 3 million cycles, higher than any frequency they had
dealt with. With vacuum tubes and a series of transformers, Round and
French physicist Marius Latour had created ingenious amplifying circuits
capable of detecting signals up to 1 million cycles, but tuning their receiver
proved to be extremely difficult. The problem was great, if only because radio
waves that inventors like Round and Armstrong dealt with fell within the
range of 10,000 to 100,000 cycles. No equipment in France, England, or
America could match what the Germans were believed to possess. Round
asked if it could be created.

Armstrong ruminated on the question in France. On his inspection of
communications at the battlefront, he was asked again how weak high fre-
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quency signals might be detected. One night, during a German air raid over
Paris, he wondered if it might be possible to detect the ultrahigh frequency
(in the range of 10 million cycles, or higher) electrical waves emitted by the
engines in the German planes. If it were, he reasoned, anti-aircraft guns
might be able to track their fire accurately. But he did not have time to seek
a solution until, in 1918, a young sergeant, Harry W. Houck, appeared at the
division of research and inspection, announcing he was assigned to assist
Captain Armstrong.

The captain was naturally surprised when the sergeant arrived, as just the
day before he had received a message that Houck was dead. (The mix-up was
not entirely the fault of bureaucracy. Ill and delirious, Houck had wandered
from army doctors to the skillful care of a French hospital. When he recov-
ered, he went directly to the Boulevard Montparnasse, bypassing all Amer-
ican posts.) Now that the sergeant appeared before him very much alive,
Armstrong wondered what this boy from the farming country of New Cum-
berland, Pennsylvania, knew about radio. Plenty, he quickly learned. Arm-
strong had him sketch the circuit of a receiver with a carborundum detector.
Houck did so quickly, but then went on to draw something “new,” which he
claimed to be far superior: a regenerative circuit. Armstrong was impressed by
the young man’s knowledge and taken with his unaffected and naive inno-
cence: “Captain,” Houck remarked, after discussing the virtues of the circuit,
“the fellow who invented this has the same name as you.”

From that moment, Harry Houck became Howard Armstrong’s trusted
associate. Always neat and economical in his design and construction of
equipment, he possessed technical abilities that proved a good match with
Armstrong’s imaginative ones. Like his superior, he combined patience with
a single-minded attention to technical questions. Though not a genius, he
possessed the capacity for original thought. And, as Armstrong quickly
learned, his new assistant was willing to work as hard and long as he did.
Soon they were working together to solve the problem of detecting high
frequency waves and converting them to a lower frequency range audible to
the human ear.

The challenge for Houck and Armstrong was to devise a means of bringing
these weak and elusive electromagnetic waves down to a level where they
could be amplified. Ever since Hertz proved their existence in 1888, people
have likened electromagnetic waves to their more tangible and visible coun-
terparts in water. Indeed, electromagnetic waves have some qualities in
common with those of the ocean: amplitude (their height and depth); fre-
quency (how fast they move past a fixed point); and length (the distance
between their crests). But there the similarities end. Electromagnetic waves
travel at the speed of light (which is, of course, simply a part of the elec-
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tromagnetic spectrum); their frequency is far greater; and their lengths can
vary from a few inches to a few miles. The low frequency radio wave Arm-
strong and others had been working with had a length of about 6,600 feet
(2,000 meters). The high frequency waves he had been called on to detect
were as short as 330 feet (100 meters).

Armstrong began to connect his notions about high frequency wave de-
tection (and the low power waves given off by airplane engines) with a
discovery made early in the century by Reginald Aubrey Fessenden. Guided
by an elementary knowledge of harmonics, Fessenden found that two incom-
ing radio signals, each with a different frequency, could be mixed together to
produce a third signal with a frequency equal to the difference between the
two. The model for his thinking had been sound waves. The inventor knew
that middle C on a piano produces sound with a frequency of 256 cycles,
while B produces a sound with a frequency of 240. Yet when both piano keys
are struck together, the chord produces a third sound of sixteen cycles per
second. Fessenden applied this same principle to radio waves. If the incoming
wave of, say, 51,000 cycles is mixed with a wave created by an oscillator
within the receiver of 50,000 cycles, the result is a third, audible, wave of
1,000 cycles. To name this phenomenon, Fessenden turned to Greek: hetero,
meaning “other” and -dyne, meaning “force.” In the case of the heterodyne,
two different waves were literally forced together to produce a third wave,
which he called a “beat” note. Unfortunately, Fessenden’s idea of hetero-
dyning the incoming radio signal ran ahead of the available technology.
Until Armstrong recognized the oscillating qualities of his regeneration cir-
cuit in 1913, there was no reliable method available to produce a radio wave
at a correctly regulated frequency within a radio receiver. Armstrong had
already used his regenerative circuit to the heterodyne principle, and had
presented a paper on the subject to the Institute of Radio Engineers in 1916.

Now Armstrong’s conversation with Round, the air raid over Paris, and his
work on the heterodyne came together to produce a solution in a flash: “all
three links of the chain joined up and I saw the way these signals could be
handled.” He would call it the “superheterodyne.” The arrangement he
visualized used his regeneration circuit both as a receiver and oscillator of
radio waves and employed eight vacuum tubes in four different stages. First,
his superheterodyne receiver would pick up a high frequency wave and het-
erodyne it with another wave produced by one of his vacuum tubes in
oscillation, thereby creating a wave of intermediate frequency. Second, the
intermediate frequency wave would travel through an amplifier to increase its
power several thousand times. Third, his regeneration circuit would detect
the wave and convert it to direct current. Finally, the current would pass
through an audio amplifier to earphones or a speaker.
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In lectures and papers about the superheterodyne that he delivered later,
Armstrong illustrated his invention by receiving a high frequency wave of 3
million cycles per second and heterodyning it with a wave produced by his
oscillating vacuum tube circuit of 2,900,000 cycles. This process created a
“beat” wave of 100,000 cycles, which then traveled through an intermediate
frequency amplifier, his regenerative circuit, and finally through an audio
amplifier to a speaker. Sounds of this power from radio waves of this fre-
quency had never been heard before.

Reduced to these basic four stages, the circuit appears relatively simple to
us today, yet it was a heady discovery for Armstrong and Houck. No one had
thought of such a complex circuit before, a circuit that changed a radio wave
from its initial frequency to one that is heterodyned, amplified, changed into
direct current, and finally transformed into sound vibrations. And no one
had ever thought that such a new wave would preserve essential qualities of
the old—its information, modulations of voice, tone of music, patterns of
sound. It seemed sorcery or ethereal prestidigitation. Just as the vacuum tube
and the regenerative circuit took radio into new territory, so would this novel
method of reception and tuning, for it opened up an entire new area of the
electromagnetic spectrum. While the principle was obvious to Armstrong at
the time, putting it into practice was another matter. Each circuit required
careful experimentation until just the correct wiring was found.

In light of the complex circuitry employed in most of today’s televisions
and stereos, Armstrong's superheterodyne circuit seems remarkably simple
and essential. And the circuit has survived because of its economy. It does its
job simply and elegantly. Today it forms the basis of the tuner found in
virtually every radio and television, as well as in such other devices as radar
detectors and police scanners.

Foreseeing the superheterodyne’s potential, Armstrong became secretive.
“I have been doing a lot of ground work during the bad weather and some of
it looks pretty good,” he wrote home with typical understatement at the end
of February 1918. “I would very much like to get copies of the Wireless Age
from the time [ left the States to date and would appreciate it tres beaucoup.”
The “ground work” was really all he was able to complete during the war.
Much more research awaited him when he returned home. But he had
developed it enough to show Round when the English engineer visited Paris
after the Armistice of November 11, 1918, and to take out patents in France
and the United States. (There was no question in his mind about ownership,
because army policy at this time allowed inventors to retain rights to dis-
coveries made while in service.) He filed for a patent for his second great
invention on December 30, 1918, in France, and on February 8, 1919, in the
United States.
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Protecting his invention meant spending vast sums of money, which was
very scarce. “Draw positively everything you need from my account,” he
wrote home guardedly. “By all means be sure you do not go short on food
because that is absolutely the poorest way to economize.” But then he added,
“Before drawing on my account if either Ethel or Rissie [his sister Edith] have
anything left of what I gave them before leaving I think they ought to use it
because I am going to have some very heavy lawyers’ bills after the war and
will need everything I can lay my hands on.” Later, he returned to the
subject of money: “Now in regard to finances | have considerable trouble in
view and the situation is considerably complicated over here also.”

De Forest also was on Armstrong’s mind. Learning that his rival was in
Paris, he wrote in a letter home, “You may be interested to know that de
Forest is over here now and will report to me before a great while. Don't say
anything about this outside Ethel and Rissie. If he had come over before the
armistice was signed one or the other of us would have stayed in France but
at present | guess he is fairly safe.” De Forest also knew that his rival was
stationed in Paris. The two managed to avoid each other.

Armstrong was too absorbed in the development of his new invention to
visit with anyone. On Christmas night 1918, he stopped briefly to enjoy a
turkey dinner and plum pudding. On another occasion, he “took time to
watch some of the tennis at the Racing Club in the Bois de Boulogne” where
he saw the French champion Gobert, and “the great Mlle Lenglen.” But such
interludes in his work were few.

Armstrong’s contributions were recognized by honors he received from his
colleagues home and from the French. Early in 1919, he was raised to the
permanent rank of major. He was invited to lecture on radio at the Univer-
sity of Paris and the Sorbonne, and General Ferrie, the head of French
military communications, pinned the chevalier de la légion d’honneur on his
jacket. While in Paris, Armstrong received official word that he had been
awarded what he always considered the single greatest honor of his career,
the one he valued more than any other of the many he received: the Institute
of Radio Engineers medal of honor. It was the first ever awarded by the
institute, which recognized his invention of the regenerative circuit. Fifteen
years later, in 1934, his conscience would demand that he return it.

So busy was Armstrong with his work in Paris after the war that he
neglected his affairs at home. The De Forest Radio Telephone Company
was using his regeneration invention without any acknowledgment, as were
other companies. His chief rival was seeking to overturn his patent through
an interference in the Patent Office, while Armstrong lingered in France
with the remnants of the Allied forces. A simple telegram from William H.
Davis brought him home: “De Forest pressing action. Your presence ur-
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gently needed.” The summer of 1919 was fading; no longer could he afford
to ignore his responsibilities.

At the end of September 1919, Edwin Howard Armstrong walked up the
hill from the Harriman railroad station to his mother’s house. She happened
to be sitting on the porch at the time, and was shocked to see his head
covered by a bloody bandage—the result of an anthrax infection he con-
tracted at Cherbourg. He had returned home to recover. First he would spend
two weeks in the hospital to take care of his infection; then he would reclaim
his career in the laboratory at Columbia, where he would refine his super-
heterodyne; finally he would engage de Forest in their struggle over the right
to regeneration. After his head had healed, he posed for one final photograph
in his military uniform. The twenty-nine-year-old officer, dressed in a high-
collar jacket with his arms folded, faces the camera slightly to his left side.
On his collar appear the crossed flags of a signal corpsman; on each epaulet
a single oak leaf. A leather Sam Browne belt crosses his chest. Chevrons
given for his war wounds (even if the enemy was disease!) grace his left
sleeve. A soft overseas cap with a single oak leaf denoting the rank of major
covers his head. His face reveals determination and confidence. He appears
supremely assured of his worth and of his future.

Proud of the part he played in the war, Armstrong henceforth was known
by the title “major.” Honoring his service as well as his inventions, the Radio
Club of America gave a dinner in his honor at the Hotel Ansonia in New
York City that fall. A picture taken to commemorate the occasion reveals
that his large melon-shaped head, which had been prematurely balding be-
fore the war, had been made into a complete dome by the anthrax infection.
Only the sandy trace of a friar’s fringe remains. His irm mouth, long upper
lip, and blue eyes, and, by all accounts, his modest and laconic speech,
(tinged with a Bronx accent) and the occasional involuntary twitch of his
neck and shoulders (a chronic reminder of his bout with Saint Vitus’s dance)
survive unchanged.

-~

When the United States declared war on Germany, David Samoff held the
position of commercial manager for the Marconi Company. In addition to
managing the 725 employees reporting to him and the 582 wireless instal-
lations on ships that were under his control, he had many other duties. He
negotiated all the wireless service contracts for Marconi in the United States;
supervised the sales of millions of dollars of equipment to the U.S. govern-
ment and other private concerns; maintained a voluminous correspondence
R aR1]

as the person in charge of Marconi’s “customer relations”; and, as the traffic
manager, regulated the flow of messages to and from the various Marconi
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stations around the country. Sarnoff had been correct in his assessment of the
possibilities for advancement as a manager: the office boy who had started at
$5.50 a week in 1906, and who had advanced to $7.50 as a junior wireless
telegraph operator, had grown into an executive whose annual salary ap-
proached five figures.

Sarnoff saw the entry into the war as a chance to prove himself a complete
American. Almost from the day he had arrived at Monroe Street, he had
ceased to consider himself a Russian. Recently he had been reminded of his
origins when he was arranging the sale of Marconi equipment to the Russian
Army. Too bad Samnoff could not go back to his native land to install the
apparatus, a czarist general had remarked jocularly. But then, he added
darkly, Samoff would be arrested as a deserter. Returning to the shtetl of his
memory was the farthest thought from Sarnoff’s mind. Now that he had the
chance, he wanted to serve his adopted country.

He did so, but not before he had encountered what he considered anti-
Semitism in Washington. Like others with his abilities, he applied for a
commission in the navy, only to have his request intolerably delayed without
an answer. As he progressed steadily from the lowest level at the company to
be the commercial manager, less and less was he referred to as a “Jew Boy.”
But the idea of his Semitic background remained in the minds of some. Could
it be his faith, Samoff speculated, that kept him from the commission in the
military he so prized?

He was probably right, for race consciousness and anti-Semitism were
certainly in the air, especially in the experience of the Marconi Company.
The parent company in England had endured one of the nastiest attacks of
anti-Semitism in recent history, and some of those feelings had traveled
across the Atlantic. In late 1911 and early 1912, Marconi’s managing direc-
tor, Godfrey Isaacs, arranged a contract with the postmaster general, Herbert
Samuel, for a chain of wireless stations to ring the island. Isaacs’s brother, Sir
Rufus, was the attorney general in the British government at the time.
Gossip circulated that the terms had been extremely favorable for Marconi,
neglecting the fact that it was the only British company—and the only
company in the world save Telefunken of Germany—capable of installing
such equipment. Newspapers and some members of Parliament suggested that
some in the government, especially Sir Rufus, had made enormous sums of
money speculating in American Marconi stock, which increased in price
dramatically in the aftermath of the Titanic. They were, so their accusers
said, stock jobbing on inside information. And never far from the minds of
journalists and the public was the fact that Samuel and Isaacs were Jews.
Always, it seemed, commentators in the British press identified them con-
temptuously and disagreeably as “Hebrews.”
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Samnoff himself had not been safe from such indignities, which would
become more frequent in the future. At a meeting of the Institute of Radio
Engineers, the anti-Semitism came close to being voiced openly. “Are you
accusing me of stock jobbing?” an angry Sarnoff snapped in a heated ex-
change with a former Marconi employee. In the context of the time and
of the Marconi Company’s recent history, “stock jobbing” suggested “He-
brew.” “If the shoe fits,” came the answer to Sarnoff, “put it on.” While
listeners separated the men, the chairman of the meeting struggled to
maintain order. Such scenes represented the last gasp by those whom Sar-
noff surpassed in talent and business acumen to degrade him and put him
at a disadvantage. When all else failed, when nothing else could stop Sar-
noff’s advancement before his Protestant colleagues, why not a sly re-
minder of his faith?

Not about to miss this chance to prove his patriotism, Sarnoff sought to be
drafted as an army private. Fortunately for the Marconi Company and the
war effort, Rear Admiral Robert S. Griffin, head of the Bureau of Steam
Engineering, which oversaw the acquisition of radio equipment, interceded
with an urgent telegram. “Exemption is considered absolutely necessary,”
Griffin wrote, “in order that the Fleet will not suffer delays due to unsatis-
factory deliveries in existing contracts.” The admiral might well have men-
tioned contracts to come, for in 1917, American Marconi enjoyed $5 million
in sales, most to the United States government. As the commercial manager,
Samoff oversaw all these orders, commuting regularly between Penn Station
in New York and Union Station in Washington. Walking the corridors of
the War Department and the Congress as well as the Marconi offices gave
him experience he would find invaluable in the coming years.

Thus, staying with Marconi in 1917 enabled Sarnoff to render valuable
service to his country and continue his upward progress through the ranks of
the company’s management. But always he would believe his faith had cost
him the commission in the military he so deserved.

But it was not the nation’s struggle to make the world safe for democracy
or his place in that struggle that preoccupied Sarnoff’s mind in the summer
of 1917. He was getting married. His bride was to be Lizette Hermant, the
handsome blond daughter of a French Jewish family that had recently emi-
grated to the Bronx. Their meeting had been arranged by their mothers, who
themselves had met by chance in a synagogue. Son and daughter took to
each other immediately, and soon turned their thoughts to matrimony. *I
could speak no French and Lizette could speak no English, so what else could
we do?” Samnoff was fond of asking sardonically in later years. The modest
ceremony took place on July 4, 1917.

July 4, 1917, Samoff always quipped, was the day “I lost my indepen-
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dence.” Not exactly. His father had never really served as a model for a
husband, nor had his parents’ relationship served as a model for marriage.
The person whose intimate life he most closely observed was Marconi, that
arch philanderer, known to intimates as a sexual conquistador, the man
whose amorous assignations in New York, Rome, and London were the stuff
of legend. As Marconi’s confidant and discreet messenger early in his career,
Samoff had seen how the master operated. This was the way the successful
businessman and entrepreneur behaved; surely, as he moved up through the
ranks of Marconi and RCA, he was entitled—perhaps even obligated—to act
in the same fashion.

In the coming years, Samnoff would emulate his mentor with a result that
often tried the patience of Lizette and the bonds of their marriage, but never
to the breaking point. Her strength and forbearance, sometimes in the face
of great provocation on her husband’s part, prevented that from happening.
For fifty-four years, Lizette Sarnoff watched and tolerated (though not with-
out bitter argument) her husband’s actions, forgave his infidelities, and re-
mained loyal no matter his failings. She regarded him with fierce Gallic pride
and spirit, and worked to make the marriage survive.

i

“Do you not know the world is all now one single whispering gallery?” a tired
President Woodrow Wilson shouted out to an audience of 10,000 gathered
in the Des Moines, lowa, Coliseum on Saturday evening, September 6,
1919. “Those antennae of the wireless telegraph are symbols of our age.”
Haggard, close to the massive stroke that overcame him nineteen days later,
Wilson betrayed an uneasiness about the impact of the new technology that
had developed so quickly during the war. The president recognized the
nature of communication was changing, and the effect was not always salu-

tary:

All the impulses of mankind are thrown out upon the air and reach to the ends
of the earth; quietly upon steamships, silently under the cover of the Postal
Service, with the tongue of the wireless and the tongue of the telegraph, all the
suggestions of disorder are spread through the world.

Now the tumultuous events taking place in Russia could be known across
Europe and the rest of the world within hours. Wireless was spreading the
“poison of revolt, the poison of chaos.”

But wireless need not spread poison; it might have a mithadratic effect
upon the world as well. Wilson himself had witnessed the salutary effects of
bringing a world together through wireless, the ability of this new method of



140 EMPIRE OF THE AIR

communication to spread news quickly. His Fourteen Points had been con-
sidered in the capitals of Europe almost immediately after he had delivered
them. People in those capitals had resisted his Fourteen Points, but at 8:58
p.M. on October 6, 1918, wireless had brought him the message for which he
had so fervently prayed:

quote German government request President of United States of America to
take his hand in restoration of peace comma to inform all belligerent states of
this request and to invite them to send plenipotentiaries for the purpose
of making negotiations stop It accepts programme presented by President of
United States of America in message to Congress of Eight of January nineteen
hundred eighteen and his later declarations comma especially address of twenty
seventh of September as foundation for peace negotiations stop In order to
prevent further bloodshed German government requests immediate conclusion
of a general armistice on land water and in the air unquote stop

On December 4, when he sailed on the George Washington to oversee the
peace negotiations in Europe, Wilson would find in wireless the power to
keep him in touch with affairs in the United States; and the people of the
United States would find in wireless the power to keep them in touch with
him. Wireless had prepared Parisians for the arrival of the “Apostle of In-
ternational Justice,” as one banner proclaimed. The cheers he heard from his
carriage on his arrival were “inhuman—or superhuman,” wrote one reporter
in his wireless dispatch to America. But other dispatches would reveal “Wil-
son the Just” mired in the minutiae of negotiations, clinging desperately to
the shards of his Fourteen Points. Wireless brought home to the nation,
especially those in Washington, his failures.

A new method of communication, wireless would prove no more benign
or evil than those who used it. But in the larger sense, Wilson was right. The
world had become a whispering gallery, and wireless had made it so.
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RELEASING THE ART:
THE CREATION OF RCA

—X=-

On the afternoon of May 12, 1919, Owen D. Young, vice-president of
General Electric Company, and Edward ]. Nally, vice-president of American
Marconi, met for lunch at the Bankers Club in the General Electric Building,
120 Broadway, in New York City. Young had arranged the meeting to discuss
an important matter of business between the two companies. He quietly told
Nally that General Electric had decided not to sell Marconi $5 million worth
of Alexanderson alternators and improved vacuum tubes, because the United
States government did not want control of this equipment to pass into
foreign hands.

On the face of it, Young’s announcement appeared devastating to the
Marconi interests in the United States and across the world. General Electric
held all the patents to Alexanderson’s invention, the most powerful gener-
ator of radio waves then known. Guglielmo Marconi himself had toured the
Schenectady General Electric plant with Young in 1915 and agreed to pur-
chase exclusive rights to the machine for close to $4 million. Under that
contract General Electric had delivered the 50-kilowatt alternator to New
Brunswick and was about to install a huge 200-kilowatt machine when the
United States entered the war. Though the navy operated the alternators for
the duration of the war, Marconi had been convinced that they provided the
only way he could ring the world with wireless messages. And in an extensive
evaluation of the machines written in March 1916, Nally’s trusted associate
David Samnoff had declared Alexanderson’s by far the best, and predicted it

141
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alone would be in demand. When the war had ended, the company reopened
negotiations for exclusive rights to its use.

Ever since he had taken charge of the business operations for American
Marconi in 1913, Edward Nally had to defend the company against charges
that it was in the hands of foreigners. Before the war, he and Sarnoff had to
defend the company in Congress against the attempts of Josephus Daniels to
have the navy control all wireless. Recently, Congressman Joshua Willis
Alexander of Cincinnati had introduced a bill in the House to give the
federal government in peace the same monopoly over radio communications
it had enjoyed in war. Secretary Daniels had lent his support, suggesting “we
would lose very much . . . by opening the use of radio communication to
rival companies.” True, Nally, Sarnoff, and a chorus of amateurs had man-
aged to organize congressional opposition to the bill, introduced by William
S. Green of Massachusetts. But Daniels and others would continue to claim
that radio communications should be safe from foreign hands under govern-
ment authority.

The issue of foreign control had motivated Owen D. Young to notify the
navy at the end of March of General Electric’s discussions with Marconi.
British Marconi wanted ten of the huge machines, and its American coun-
terpart wanted fourteen. Stanford C. Hooper urged that General Electric
suspend negotiations. On Friday, April 4, the assistant naval secretary,
Franklin Delano Roosevelt, requested the company “confer with represen-
tatives of the Department” before reaching a final agreement. When Young
received Roosevelt’s note on the following Monday, he immediately sus-
pended discussions with Marconi until the end of the week.

The next day, representatives of the navy, including Admiral Bullard and
Captain Hooper, met with General Electric managers in Young's office at 120
Broadway. Their case was compelling: since the first submarine cable had
been laid successfully in 1866, the British had held a virtual monopoly on
transoceanic telegraph communication. Not only did all important lines
terminate in the British Isles, but the British also produced all the gutta-
percha, the rubbery substance extracted from Malayan percha trees for in-
sulating and waterproofing wires, and so they controlled the manufacture of
all cable. The navy did not wish to see radio fall under British domain as had
cable. An Italian might have invented the wireless telegraph, but with the
Alexanderson alternator, Americans had the best radio system available.
Surely it would not be in the national interest to allow technology developed
in the United States to fall under the exclusive control of a company sub-
sidized by the British government.

The representatives had an offer to make. Over the years, the navy had
acquired licenses to some valuable radio patents; perhaps, as the naval take-
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over of radio seemed unlikely given the opposition to Alexander’s bill in the
Congress, an American company might be started with the navy’s patents as
well as those of General Electric.

Young and Charles Coffin, the chairman of the board at General Electric,
listened carefully but still wavered. At a break in the discussion, Bullard took
Young into another room to impart a private message with the import of “a
state secret.” He had just returned from Woodrow Wilson’s side at Versailles,
where Lloyd George and Clemenceau were steadily whittling away at the
president’s Fourteen Points. Bullard reported that Wilson wished to check-
mate British domination of worldwide communications. Wouldn’t Young
help? Bullard asked—implying the request was the president’s as well. Young
understood immediately and without hesitation decided to follow the patri-
otic course. As he said later, “for the first time radio made an indelible
impression on my mind.” American soldiers had been shipped across the
Atlantic—over there—to usher the angel of peace onto the continental
stage. The United States stood before all as the most powerful, richest, and
surely the most self-righteous nation in the world. Now was the proper time
for the premier company of the ever-expanding technology of electricity to
create a new American communication corporation to protect and advance
American interests in the world.

.

Owen Young'’s passage from an eighty-acre hops farm in central New York to
the Bankers Club had been remarkable by any standard. Since pre-
Revolutionary times, the Young family had made a modest living tilling the
land near Van Hornesville, an isolated hamlet in the fertile Schoharie Valley
south of the Mohawk River, and there was little reason for Jacob and Ida
Young to think their only son, Owen, would do otherwise. But at the
one-room schoolhouse in Van Hornesville and later at a small academy about
seven miles away, Young showed himself, as his mother remembered, to care
“more for books than he did for the farm.” Recognizing the boy’s abilities, his
parents mortgaged their land so that he might attend St. Lawrence College,
then a small but fervent Universalist school in Canton, New York. Gradu-
ated at age twenty in 1894, he went to Boston University, where he com-
pleted a three-year law degree (cum laude) in two years, all the while holding
down a job. Life as a Boston lawyer had led him into utilities law, and then,
in 1913, to be vice president and general counsel at General Electric.

The Universalist faith, with its irenic and serene doctrine of getting into
“the right relationship with God,” held a very real presence in Young’s think-
ing. “Believers ought to be careful to maintain order and practise good works;
for these things are good and profitable unto man,” Universalist doctrine
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stated. It was a perfect credo for Young, one that suited his personality and
shaped his actions. All his professional life he enjoyed a reputation for a calm
and reflective temperament, as well as for being a person conversant in the
languages of business, law, labor relations, and diplomacy. He applied his tal-
ents to negotiation. During the war, he had settled a strike at the General
Electric plant in Lynn, Massachusetts, the last labor strife while he was as-
“sociated with the company. Later he instituted profit-sharing, pension, and
insurance plans for the workers. At the same time, managers at General Elec-
tric developed a high regard for Owen Young’s vision, what he called “good
hunches,” about the shape of the world then being created by electricity.
And by doing good, Owen Young had done well. By 1917, he had a house
on Long Island Sound at Riverside, Connecticut; an opulent apartment at
Park Avenue and 76th Street; and a herd of Holstein-Friesian cattle on his
extensive farmlands in Van Hornesville. He had purchased a handsome
[talianate Victorian house for his mother in the village, which he and his
family visited as often as they could. In later years, he would increasingly
indulge his passion for collecting rare books, including James Fenimore Coo-
per’s copy of Shakespeare’s First Folio.

—~—

Young exercised his natural skills as a negotiator at lunch with Edward Nally
that May afternoon, quietly allowing the vice president of Marconi to come
to the conclusion he himself had reached a month before. It would be foolish
for General Electric to compete with Marconi by starting up an entirely new
American enterprise that duplicated Marconi’s expensive facilities. It would
be far wiser for GE to take over Marconi’s American interests—including its
patent licenses—add them to the patents controlled by the navy, and place
these holdings in a new American company. By the end of the meal, Nally
was asking what Washington’s attitude might be if General Electric were to
form such a company. Young’s answer was oblique: American Marconi in-
terests were “greatly menaced because of English holdings in the company.”
While the government had a right to prevent GE from negotiating with
Marconi, it did not have the right “to force us into competition with you.”
With those words, Nally and Young wove the first threads of the unique
alliance. Each committed himself to the formation of a new radio enterprise.

For Young, the commitment meant meeting upon meeting in Washington
and New York; with Hooper, with Daniels, with General Electric’s top
managers, lawyers, and full board of directors. In Washington on May 23, he
sought Secretary Daniels’s assent. Emphasizing that the suggestion to form a
new company had come originally from Admiral Bullard and Commander
Hooper, he made clear the advantages of the arrangement for the United
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States. Holding to his own plans for naval management, however, the sec- |
retary refused to give up without a fight. General Electric’s purchase of the
Marconi interests would merely substitute a private, domestic radio monop-
oly for a foreign one. One last effort to convince Congress of the efficacy of
government control was in order, Daniels thought. Should that fail, Daniels
said, he would reluctantly assent to the creation of a new company. Realizing
that this was only a face-saving gesture and that the secretary would most
certainly fail once again, Young quietly directed General Electric’s lawyers to
draft a contract with the navy for a transfer of rights to important inventions.

At a conference on June 2, Young and Nally agreed the new company
should “control as many patents as there is a possibility of our owning or
using.” Then Nally boldly turned to the most obvious but as yet unvoiced
question that had been on his mind from the start: what his position would
be in the new company. Answering with a speed that suggested he had
considered the matter carefully, Young said: “I assume that if an arrangement
is made for the Marconi Company to participate . . . their present organi-
zation would do the operating and the General Electric Company would do
the manufacturing. . . . As far as the operating is concerned, we know
nothing about it and we ought to take advantage of your experience.” It was
all Nally might hope for.

Given Young’s assurance, no doubt, Nally was more willing than ever to
effect the sale of the British interest in American Marconi. He certainly had
much to gain from the venture. Though he functioned as the titular head of
his company, he did not have as much control of its direction as he would like.
Above him was a president, John William Griggs, former governor of New
Jersey and attorney general of the United States under President McKinley,
who served mostly to lend a conspicuous American presence to the board of
directors. More important, Nally’s actions as vice president were scrutinized
carefully by Guglielmo Marconi and Godfrey Isaacs in England, who did not
allow him to promote American Marconi's interests in the way he would like.
Since 1914, his assistant Sarnoff had been keeping him apprised of new and
promising advances Americans were making in the technology. Though he
would have liked to employ them, the managers in England were indifferent.

Though Young had carefully avoided making a formal commitment, Nally
saw he had a chance to lead the new American “radio corporation,” as they
were coming to call it. In just two meetings, he and Young had formed a
strong relationship based on mutual respect for each other’s talents, and
Nally understood he would work well with this man. No longer would he
have to look to London for approval and direction; that would come with a
minimum of oversight from the General Electric headquarters in New York,
and most likely from Young himself.
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At the end of July 1919, after tentative agreements between General
Electric and American Marconi had been signed, Nally and the head of GE’s
patent department sailed for London to meet with Godfrey Isaacs. From his
office in New York, Young remained in touch through voluminous cables and
radiograms. He had a hunch that Isaacs would realize he had to capitulate,
for if he did not, British Marconi would not be able to acquire the Alex-
anderson alternators it needed. Worse, General Electric, with the govern-
ment’s blessing, would start a rival company to challenge Marconi’s interests
in America. Young’s instinct was correct. Using the technology over which
they were negotiating for control, Nally sent a message on September 6:

Agreement has been made subject to approval of stockholders. Arrangements
have been made covering practically entire world assuring new Radio Corpo-
ration world wide wireless connecting arrangements with equal opportunities
for sale and exploitation. Marconi Wireless Telegraph Company Ltd., disposes
to Marconi Wireless Telegraph Company of America all Marconi Wireless
Telegraph Company Ltd. interests, but will be equal partners. South American
field furnishing half capital stock Radio Corporation to operate and control.
Am confident new deal will be enormous advantage new Radio Corporation.

On October 17, 1919, the Radio Corporation of America, with the pat-
ents of General Electric and Marconi, was incorporated in the state of Del-
aware. General Electric purchased all Marconi stock not in private hands.
The new corporation would always remain under American control. No
more than 20 percent of its stock could be owned by foreigners; its executives
had to be United States citizens; a representative from the navy was invited
to attend meetings of its board of directors.

For the most part, the old Marconi staff remained intact in the new Radio
Corporation of America: Nally became president; Sarnoff, commercial man-
ager; and George S. DeSousa, treasurer. By Christmas 1919, Owen D. Young
was named chairman of the board of directors of the company he had envi-
sioned in the previous May.

With the support of Nally, Young moved quickly to realize the rest of his
vision: shortly after its formation, RCA drew up plans for a powerful new
station on a desolate ten-acre site at Rocky Point on Long Island. The station
resembled a giant wheel with dozens of needlelike transmission aerials radi-
ating like spokes from two 200-kilowatt Alexanderson alternators at the hub.
The property would be RCA’s center of international radio communications.
From there the corporation would be able to circle the globe with wireless
messages. More powerful than any station in Germany, France, or England,
Rocky Point would demonstrate to all the importance of pooling radio pat-
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