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Technology is the application of science, engineer-
ing, and industrial organization to create a human-built world. It has
led, in developed nations, to a standard of living inconceivable a hun-
dred years ago. The process, however, is not free of stress: by its very
nature, technology brings change in society and undermines conven-
tion. It affects virtually every aspect of human endeavor: private and
public institutions, economic systems, communications networks, po-
litical structures, international affiliations, the organization of socie-
ties, and the condition of human lives. The effects are not one-way; just
as technology changes society, so too do societal structures, attitudes,
and mores affect technology. But perhaps because technology is so rap-
idly and completely assimilated, the profound interplay of technology
and other social endeavors in modern history has not been sufficiently
recognized.

The Sloan Foundation has had a long-standing interest in deepening
public understanding about modern technology, its origins, and its im-
pact on our lives. The Sloan Technology Series, of which the present
volume is a part, seeks to present to the general reader the story of the
development of critical twentieth-century technologies. The aim of
the series is to convey both the technical and human dimensions of the
subject: the invention and effort entailed in devising the technologies
and the comforts and stresses they have introduced into contemporary
life. As the century draws to an end, it is hoped that the Series will dis-
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close a past that might provide perspective on the present and inform
the future.

The Foundation has been guided in its development of the Sloan
Technology Series by a distinguished advisory committee. We express
deep gratitude to John Armstrong, Simon Michael Bessie, Samuel Y.
Gibbon, Thomas P, Hughes, Victor McElheny, Robert K. Merton, Elting
E. Morison (deceased), and Richard Rhodes. The Foundation has been
represented on the committee by Ralph E. Gomory, Arthur L. Singer,
Jr., Hirsch G. Cohen, A. Frank Mayadas, and Doron Weber.

Alfred P. Sloan Foundation

THE SLOAN TECHNOLOGY SERIES

Dark Sun: The Making of the Hydrogen Bomb by Richard Rhodes

Dream Reaper: The Story of an Old-fashioned Inventor in the High-Tech,
High-Stakes World of Modern Agriculture by Craig Canine

Turbulent Skies: The History of Commercial Aviation by Thomas A.
Heppenheimer

Tube: The Invention of Television by David E. Fisher and Marshall Jon
Fisher

The Invention That Changed the World: How a Small Group of Radar
Pioneers Won the Second World War and Launched a Technological
Revolution by Robert Buderi

Computer: A History of the Information Machine by Martin Campbell-
Kelly and William Aspray

Naked to the Bone: Medical Imaging in the Twentieth Century by
Bettyann Holtzmann Kevles

A Commotion in the Blood: A Century of Using the Immune System to
Battle Cancer and Other Diseases by Stephen S. Hall

Beyond Engineering: A New Way of Thinking About Technology by
Robert Pool

The One Best Way: Frederick Winslow Taylor and the Enigma of
Efficiency by Robert Kanigel

Crystal Fire: The Birth of the Information Age by Michael Riordan and
Lillian Hoddeson



ONE

TWO

THREE

FOUR

FIVE

81X

SEVEN

EIGHT

NINE

TEN

ELEVEN

Acknowledgments
Preface

Part One: Clever Rogues
Prologue: A Note from the General
The Dream

Puir Johnnie

The Three Lessons of Invention
They All Laughed . , .

Slumbering Giants

The Path to Glory

Part Two: Romance with the Electron

Prologue: The Wireless Operator

Two Russian Immigrants and One Farm Boy

The Damned Thing Works|

Two Years and One Hundred Thousand Dollars

Tube Wars
Coast to Coast

21
37
47

75

105
114
135
133
177
200




Contents

TWELVE
THIRTEEN
FOURTEEN
FIFTEEN

SIXTEEN

SEVENTEEN
EIBHTEEN

NINETEEN

Mavericks from the West

A Death Knell

The Zeppelin over the Stadium
Just Around the Corner

Sarnoff’s Folly

Part Three: “Fulfillment for Our Long Struggle”
The Color War
The Fading Days of Lone Inventors

The Digital Future: Smart Television

Chronology
Notes
Bibliography
Index

214
231

262

299
333
340

357
367
393
399



In the course of our research, many people went out
of their way to offer their time and expertise. Loren Jones was a particu-
larly enthusiastic and valuable interviewee and also led us to his former
colleague Ted Smith, one of RCA’s early television patent holders and a
treasury of information on RCA in the 1930s. Manfred von Ardenne
was a gracious host and interviewee at his home in Dresden, and Fred
Olessi generously made available his unpublished biographical writ-
ings on Vladimir Zworykin. Phyllis Smith at the David Sarnoff Re-
search Center was invaluable, providing leads to many interviews as
well as access to Zworykin’s journals. Denis Robinson led us back
through his memories of Zworykin and the early days of British tel-
evision. John Anderson at GE's Hall of History, Ellen Fladger at the
Union College Schaffer Library, and Nancy Young, Lorraine Crouse,
and the rest of the staff at the University of Utah Archives were also
a great help. Charles Jenkins's grandniece, Mrs. Virginia Roach, gra-
ciously shared memories, iced tea and cookies, and Jenkins's un-
published autobiography. The facilities and staff of the British Film
Institute and the Westminster Reference Library in London and the
Broadcast Pioneers Library in Washington, D.C., were of great help,
as were Helen Albertson and Kay Hale of the University of Miami’s
RSMAS library.

Malcolm Baird generously allowed us to quote and use photographs
from his father’s autobiography, which is not available in the U.S. We
would also like to thank Elma Farnsworth for permission to quote
from her memoir, Distant Vision: Romance and Discovery on an Invisible
Frontier. 1t is available from PemberlyKent Publishers, Salt Lake City.
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Palmer Jones, and Carole McCurdy for their dedicated editing. Our pri-
mary thanks, however, must go to Art Singer and the Alfred P. Sloan
Foundation Technology Series committee, without whose support this
book would never have been written.



So easy it seemed, once found;
Which yet unfound most would have
thought impossible.
John Milton, Paradise Lost

Never before have I witnessed compressed into
asingle device so much ingenuity, so much
brain power, so much development, and such
phenomenal results. David Sarnoff
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Someday somebody will disclose the full story of the world
race for perfected television which began in the two years or
5o before 1930 and lasted until 1936, but it is a lengthy
episode fraught with contradictions and unsubstantiated
claims and spiced here and there with commercial politics.
John Swift, 1950

Every author of history owes an introductory word
of explanation to his public: if the story he tells is unknown, he should
explain why it is worthy of their attention; if the story is familiar, he
should explain why one more book on the subject is needed. Interest-
ingly, the story we have to tell needs neither of these explanations.

Television itself needs no excuse, no proclamatory words establish-
ing its importance. Not a day goes by but nearly everyone in this coun-
try turns to it or is affected by it. As other nations struggle toward the
status of “developed countries,” the first thing their people want, before
air conditioners or cars or computers, before they even emerge above
the poverty line, is a television set. The first condition for a history—
obvious importance—is clearly met.

What is amazing is that the second condition does not apply. Every-
one knows that the Wright brothers invented the airplane, Alexander
Graham Bell the telephone, Edison the electric light. A new book on
these subjects would have to explain why it was needed. But who in-
vented television? Nobody knows.

xXv
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Television did not arise like Venus, springing newborn and whole
from an oyster shell. It was not invented like the atomic bomb, which
came with a flash of insight followed by massive experimentation and
theoretical work by a dedicated group of scientists. There was no sud-
den moment of victory, as with the Wright brothers’ first flight. Instead,
television sidled up to us from a corner, then receded into the mists that
obscure the future, never to return in quite the same form. It came back
from a different corner, changed in shape and substance, and once
again it faded like a Cheshire cat, leaving behind only the grin of its
promise. Different men chased into different corners after it, and one
by one they failed to find it. Finally it was dragged kicking and scream-
ing out of the mists, out of the theoretical uncertainties and technical
difficulties that had masked and disguised it, and was made to work.

The story of its invention is the story of a diverse body of men, work-
ing alone and in groups, guided by personalities that spanned the spec-
trum of human behavior, each seeking the lodestone by a different
route, none of them certain of the path, each aware of the others strug-
gling along different paths and afraid that his own path might not be the
right one, might lead him nowhere, might end at any moment in
failure.

In England, the traditional home of eccentricity, John Logie Baird
dabbled in patent medicines and cheap soaps before trying to pull elec-
tric visions out of the air. In America, the self-styled home of lone in-
ventors along the lines of Edison, Charles Francis Jenkins was robbed
in Edison’s name of one of his greatest inventions before turning to his
greatest failure, television. In corporate America, the home of scientific
conglomerates, the greatest corporate engineer of them all used the
capital and assets of General Electric to track down the elusive de-
mon—and failed. At the Bell Telephone Laboratories of AT&T, in Ger-
many and Russia, in Japan and France, separate groups of bright-eyed
visionaries followed their own paths toward the Holy Grail.

All these workers were gambling on the success of a simple mechan-
ical device called the Nipkow disk. It was slow and it was awkward, and
the pictures it produced were small and blurry and jerky. But it worked.
It sent moving pictures through the air from the transmitting station to
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the receiver. Each of these researchers hoped to improve the picture
quality to the point where it could bring commercial success.

And meanwhile two others, a Russian immigrant with a Ph.D. in
physics and a Mormon farm boy with a high school education, were
working separately on opposite sides of the American continent,
marching to the beat of a different drum that no one else could hear.
The drumbeat of a billion electrons.. . .
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The past is pralegue to the future.
Arnold Toynbee

During the first two decades of the twentieth cen-
tury, the invention that promised the most revolutionary changes in
everyone’s life was radio. Instantaneous worldwide communication
would bring sports and opera, wars and conferences, comedy and
drama, understanding among peoples and universal brotherhood into
every home. But it had one very serious problem right from the start:
noise.

The foundation for radio had been laid as early as 1832 when Samuel
Morse realized, first, that electric currents could be induced along
wires of virtually infinite length and, second, that the presence of such
electric currents could be easily detected. With that, he conceived his
scheme of interrupting the current by breaking it into dots and dashes
and letting each combination of dots and dashes represent a letter of
the alphabet.

Liberation from the limitation of wires came some sixty years later

3
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when Heinrich Hertz showed that electromagnetic waves of varying
wavelength, different from those of visible light, could be generated
and propagated through the air just as visible light is. Almost immedi-
ately, Guglielmo Marconi found that the energy of these “radiating,” or
“radio,” waves could, upon contact with an appropriate wire—called
an “aerial>—generate an electric current in that wire. In effect, the ra-
dio waves carried the electric current from transmitter to receiver just
as Morse’s wires did, and so now we had “wireless” telegraphy, or “ra-
dio.” When Alexander Graham Bell showed how to convert electric
motion into mechanical motion—such as the motion of a vibrating di-
aphragm—and thence into sound, we had “telephony.”

In order to convert the radio waves into recognizable sound, how-
ever, the waves had to be shaped, or modulated, somehow. The obvi-
ous, natural way was to modulate the amplitude, or intensity, of the
wave. But the problem was that the atmosphere was already saturated
with radio waves of various amplitudes, all of them naturally mod-
ulated.

And there are many natural sources of radio waves, since any mo-
tion of electrons produces them. Lightning is the most intense and ob-
vious source, but there are many others, including all the man-made
electric appliances; whenever you turn on the toaster or the vacuum
cleaner you're opening a switch that forces electrons to cascade
through the wires and thus to generate unintentional, randomly modu-
lated radio waves. Even when the apparatus is off, the natural motion of
the electrons in the metal generates low-amplitude waves. The air
around us—and around every radio set—is filled with these natural
electromagnetic waves, which upon hitting the aerial generate sound:
noisy, incomprehensible sound, since the modulation is not intention-
ally set up to correspond to human voices or music. We call it static. It
was an inescapable feature of radio until Edwin Howard Armstrong
came along,

Armstrong—or the Major, as he liked to be called, since he had at-
tained that rank during World War I—was one of the primary inven-
tors of radio. It was he who discovered that if part of a received radio
signal was fed back into an amplifier, it almost instantaneously cycled
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back and forth through the receiver and amplifier, being amplified each
time so that its strength was magnified tremendously. This effect ac-
counts for the familiar screech when microphones are turned on and
improperly tuned; it also makes radio possible. Before this discovery,
called regenerative feedback or the feedback circuit, the signal received
from distant radio transmitters wasn't strong enough to be heard
clearly over the background static.

By the late 1920s the Major had turned his attention to the problem
of eliminating static altogether. A fiercely independent and iconoclastic
worker, he had repeatedly refused employment with any radio or engi-
neering firm. But his regenerative feedback discoveries, licensed to
RCA, had made that corporation the dominant force in radio—and had
made Armstrong the largest single RCA stockholder. David Sarnoff,
who almost single-handedly had guided and driven RCA from its in-
ception, repeatedly broached the subject to Armstrong. “Give me a lit-
tle magic box,” he said. “Get rid of the static.”

The General—characteristically, Sarnoff’s title was grander and less
legitimate than Armstrong’s—offered Armstrong all the technical help
RCA had, but Armstrong just smiled and shook his head. He always
worked alone.

Sarnoff and Armstrong made an interesting team: the lonely, intro-
verted inventor and the grand, overpowering, immigrant executive.
They understood each other, envied each other, competed with and
compensated for each other. They fought against each other in the
courts, fought for each other at the annual RCA stockholders’ meet-
ings, and competed with each other for Marion MacInnes, whom the
General had hired and made his personal secretary and whom the Ma-
jor stole away to be his wife.

In 1933 Armstrong invited Sarnoff to visit his laboratories at Colum-
bia University to see the “little magic box.” It turned out to be an appa-
ratus more complex than that simple description, but it did just what
Sarnoff had asked for. Armstrong turned on a normal radio set and
tuned it to a transmitter in the next room. The sound of music filled the
air. Next he turned on some electrical machinery, analogous to a
toaster or a vacuum cleaner, and the familiar static overpowered the
music.
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Then he turned on his new black box, and again the sound of music
filled the air—but now there was no static. He turned the interfering
machinery on and off, and there was no difference in the music. Not
only that, but the music was richer, deeper than had ever been heard on
radio, reproducing both higher and lower frequency ranges than ever
before.

What Armstrong had done was to invent a new kind of radio broad-
casting. Instead of modulating the amplitude of the transmitted waves,
he had devised a way of modulating the frequency: he had produced FM
(frequency modulation) sound.

In ordinary AM (or amplitude modulation) radio, the sound of a
voice speaking or singing is carried as an amplitude change in a stan-
dard carrier wave. In other words, when nothing is being broadcast, the
transmitter puts out an unchanging carrier wave that looks like this:

When an intelligible sound is added, it changes (or modulates) the
amplitude of the carrier wave to look something like this:

As we've discussed, the problem is that all other forms of added
sound, such as those generated by a lightning storm or an electrical ap-
plicance or just by the vibration of the electrons in the wires, also look
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like that; they modify the amplitude of the carrier wave and show upin
the radio as static. Armstrong devised a new way of carrying the intelli-
gible signal, by modifying not the amplitude but the frequency of the

carrier wave:

The radio set receiving this frequency-modulated signal was built so
that it would pay no attention to any changes in amplitude; this meant
that the natural static was filtered out and only the intended signal
came through. It sounds simple, but at the time Armstrong began his
research, the idea had already been discarded by everyone else working
in the field. The consensus was that it was impossible to build a set that
would work in this way, and Armstrong’s success—which came only
after years of lonely work—is a tribute to stubborn faith in the face of
universal scorn. It was a truly magnificent achievement, and it ended
up killing him.

At the moment, though, his new system needed thorough testing,
and he was happy to accept Sarnoff’s offer of help. He had given birth;
now what was needed was a roomful of good nannies.

Sarnoff turned over the most ideal research space in the world:
RCA’s new experimental laboratories on the roof of the Empire State
Building. From there Armstrong’s FM transmitter could send its modu-
lated waves out to New Jersey and Long Island, where receivers were
set up to test each possible modification over commercially important
distances. RCA’s engineering staff, led personally by Armstrong, spent
long days and nights there testing, experimenting, measuring, and
modifying, month after month. “This is not an ordinary invention,”
Sarnoff decreed. “This is a revolution.”

And then in April 1935, without warning or preamble, the Major re-
ceived a curt note from the General. It was polite—Sarnoff was always
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polite—but it was clear, forceful, and final. It told Armstrong to vacate
the laboratories on top of the Empire State Building immediately. RCA
was no longer interested in FM.

Bewildered and enraged, Armstrong had no choice but to comply.
But what had happened?

Another revolution had happened. A different magic box had ap-
peared, one that offered more—much more—than static-free radio. At
first, it was called visual listening, or audiovision, or telectroscopy, tele-
phonoscope, or hear-seeing. It was also called raduo and electric vision
and radiovision. Finally, it acquired a name that looked like it might
stick. They called it television.
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Television? The word is half Greek and half Latin. No good
will come of it. CP Scott, editor, Manchester Guardian

Y. In 1035 the technology was new, but the
dream was old. The ancient Greeks used seers to interpret the entrails
of birds that had flown beyond the horizon, trying to see what the birds
had seen; they endowed their gods with the ability to watch scenes of
human struggle all over the world from the comfort of their Olympus
perch. Shakespeare’s Henry IV, Part Two, opens with a rumination on
the powers of Rumor, upon whom the people relied for news due to
their inability to see what was happening in the far corners of the king-
dom. The dream of seeing beyond the horizon is as old as the human
imagination.

The dream took its first step toward reality in 1872 when Joseph
May, a worker at England’s Telegraph Construction and Maintenance
Company, noticed—and paid attention to—a most peculiar circum-
stance. The company was charged with maintaining the transatlantic
undersea telegraph cable to America and was using rods made of sele-
nium as electrical resistors to check the transmission of the cable. May,
working in the company’s tiny station at Valentia, on the coast of Ire-
land, noticed that his selenium rod was giving variable results in test
runs: its resistance was not constant, as it should have been. His desk
happened to be near a window, and eventually he realized that it was
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when a shaft of sunlight happened to fall on his selenium rod that its re-
sistance changed; a battery-supplied constant current surged through
the selenium when it was lying in the sunlight but merely crept
through it when it was in the dark.

The company’s chief electrician, Willoughby Smith, followed up
with a detailed investigation of this phenomenon. At the next annual
meeting of the Society of Telegraph Engineers, held in February 1873,
the vice president of the society read a communication from Mr. Smith:

Wharf Road
4th February, 1873

My dear Latimer Clark,

Being desirous of obtaining a more suitable high resistance for use
at the shore station in connection with my system of testing and sig-
naling during the submersion of long submarine cables, I was
induced to experiment with bars of selenium. . . .

The éarly experiments did not place selenium in a very favorable
light. . . . There was a great discrepancy in the tests, and seldom did
different operators obtain the same result. Whilst investigating the
cause of such great differences in the resistances of bars, it was
found that the resistance altered materially according to the inten-
sity of light to which they were subjected. When the bars were fixed
in a box with a sliding cover, so as to exclude all light, their resis-
tance was at its highest, and remained very constant . . . butimmedi-
ately the cover of the box was removed, the conductivity increased
from 15 t0 100 percent. . . .

1am sorry I shall not be able to attend the meeting of the Society
of Telegraph Engineers tomorrow evening. If, however, you think
this communication of sufficient interest, perhaps you will bring it
before the meeting. . . .

I remain, yours faithfully,
Willoughby Smith

The minutes of the meeting go on to say that the chairman “re-
marked that he thought this was a very interesting scientific discovery,
and one on which it was probable they would hear a good deal in fu-
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ture.” He was not, however, predicting the coming of television; what
he meant by “interesting” was that he felt the phenomenon might “af-
ford a most reliable means of measuring the intensity of light, and to
constitute a perfect photometer.”

Among the interesting features of this letter is that Mr. Smith never
once mentions to the society the name of Joseph May. This will be a re-
‘curring theme throughout the story of television: angling for fame, ap-
propriating the work of others, claiming to be “first,” so that in the end
there are at least four different and independent “Fathers of Television.”

Atanyrate, Smith followed up with strong experiments. “Selenium’s
sensibility to light is extraordinary,” he reported, “that of a mere lucifer
match being sufficient to effect its conductive powers.” He soon pro-
posed a system of “visual telegraphy,” in which light shining on a sele-
nium cell would allow it to transmit a burst of electricity. By breaking a
picture down into a mosaic of selenium blocks and by turning the elec-
tric currents back into light at the receiving end, one could transmit
pictures. Joseph May himself went even further, building a machine to
transmit pictures by wire. But the machine never worked, and very
quickly the basis for both schemes was shot down when Lieutenant
R.E. Sale of the Royal Engineers showed that only half of the effect is
instantaneous: light impinging on selenium would result in a burst of
electricity due to the sudden decrease in resistance, but when the light
was removed the selenium only slowly returned to its former high-
resistance state. The slowness of the overall response precluded any
immediate invention (for it meant, in effect, that there was no way to
create an “on-off” switch), as did also the very slight currents produced
by the selenium cells.

Not that people didn't try. In the next few years there were many
stories of “seeing by radio,” and in 1880 an article in the prestigious sci-
entific journal Nature mentioned casually that “complete means of
seeing by telegraphy have been known for some time by scientific
men.”

But it was all nonsense. There was no technology that even came
close to working. Selenium was too slow and its currents too weak.
There was nothing but the dream.
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2 . Looking back now on the many schemes to transmit pictures
that followed the May/Smith discovery of selenium’s photoconductive
properties, one is struck by their simplicity and naiveté. Still, how
could anyone have foreseen the remarkable complexities that would
have to be mastered before television could be born?

From the English Mechanic, February 7, 1879:

AN ELECTRIC TELESCOPE

It may be of interest to your readers to know the details of some ex-
periments on which I have been engaged during the last few months,
with the object of transmitting a luminous image by electricity.

To transmit light alone all that is required is a battery circuit with
a piece of selenium introduced at the transmitting end, the resistance
of which falling as it is exposed to light increases the strength of the
current, and renders a piece of platinum incandescent at the receiv-
ing end thus reproducing the light at the distant station.

By using a number of circuits, each containing selenium and plati-
num arranged at each end, just as the rods and cones are in the retina,
the selenium end being exposed in a camera, I have succeeded in
transmitting built-up images of very simple luminous objects.

An attempt to reproduce images with a single circuit failed
through the selenium requiring some time to recover its resistance.
The principle adopted was that of the copying telegraph, namely,
giving both the platinum and selenium a rapid synchronous move-
ment of a complicated nature, so that every portion of the image of
the lines should act on the circuit ten times inasecond, in which case
the image would be formed just as a rapidly-whirled stick forms a
circle of fire. Though unsuccessful in the latter experiment, I do not
despair of yet accomplishing my object as 1 am at present on the track
of a more suitable substance than selenium.

Denis D. Redmond
Belmont Lodge, Sandford, Dublin

With that last surge of optimism Mr. Redmond fades out of history.
The search for a “more suitable substance than selenium” would take
more years than he had left to live. But others followed in rapid succes-
sion. Indeed, just one week earlier the English Mechanic had relayed a




story of a similar invention in France, where “M. Senleq, of Ardres, has
recently submitted to the examination . . . a plan of an apparatus in-
tended to reproduce telegraphically at a distance the images obtained
in the camera obscura.” Senleq’sidea was to place a focused image of the
object on a piece of unpolished glass. The object would be traced by a
piece of selenium held by springs, and as it moved back and forth over
the glass, the gradations of light coming through would be transmitted
to the receiver, consisting of a pencil vibrating under the influence of
an electromagnet. The pressure of the pencil would be controlled by
the electromagnet, which would in turn be controlled by the intensity
of electricity transmitted by the selenium, which would be controlled
by the intensity of light from the focused image on the glass.

The theory was the same as in the game many of us played as chil-
dren, in which we placed a piece of paper over a penny and rubbed a
pencil back and forth, magically reproducing on the paper the image of
Lincoln's head. Senleq worked on his scheme for several years but
never achieved success.

The next year, 1880, Alexander Graham Bell announced that he had
filed at the Franklin Institute a “sealed description of a method of
seeing by telegraph,” as Scientific American reported. Stung by this, two
English professors, John Ayrton and William Perry, immediately re-
torted in Nature:

While weare still quite in ignorance of the nature of this invention, it
may be well to intimate that a complete means for seeing by telegra-
phy have been known for some time by scientific men. The following
plan has often been discussed by us with our friends, and no doubt
has suggested itself to others acquainted with the physical discover-
ies of the last four years. It has not been carried out because of its
elaborate nature and on account of its expensive character. Nor
should we recommend its being carried out.

And in fact, their plan never was carried out. The Bell announce-
ment spurred a series of similar replies; Scientific American announced
that a man named Carey in Boston had a system “ready to go into the
stores,” and a Dr. Hicks of Bethlehem, Pennsylvania, “announced his

13
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invention of an apparatus which he calls the diaphote.” Other systems
were reported in Portugal, France, Russia, England, and Italy.

But it was all illusions and imaginings. The Bell invention, the pho-
tophone, turned out to have nothing to do with television but was in-
stead a system that used light waves to transmit sound. And one by one
the other systems floundered and disappeared, until once again, noth-
ing was left but the dream.

3 . Photoconductivity was the basic concept that would eventually
lead to television. All the earliest schemes worked along these lines:
Suppose that this page was printed on selenium instead of paper. Sup-
pose it was composed of a million tiny squares of selenium, each of
which was connected by wire to another “page” a thousand miles away,
composed of tiny electric lightbulbs. If you shone a light on the sele-
nium page, all the pieces would send an electric charge to the lightbulb
page except for those selenium squares that were covered with ink,
where the words are, preventing the light from reaching them. The
lightbulb page would then light up, except for those squares corre-
sponding to where the writing is—and thus this page would be dupli-
cated a thousand miles away.

The problem is that you’d need a lot of squares to define each letter
properly; if you divided this page into, say, only a hundred or even a
thousand squares, you couldn't do it. But if you had enough squares,
you could duplicate a printed page or even a picture and send it instan-
taneously anywhere you wanted. All that is needed to transmit a more
complex figure is a greater array of selenium cells: the more cells, the
more detail.

You could even send a moving picture by sending a simple picture as
just described, then moving the picture a space or two to the left and
transmitting another picture. A succession of such pictures would give
the impression of the object moving to the left.

But it wouldn't give a very good impression of motion. To achieve
that you would have to send the pictures within intervals of less than a
tenth of a second. This is because of a phenomenon known as persis-
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tence of vision. The human retina retains an image for about that length
of time, so if the next image is received within roughly that tenth of a
second, it superimposes on the first. The two then merge into one, and
an impression of motion is transmitted to the brain.

This tenth of a second is also approximately the time interval impor-
tant in the normal perception of motion. If you transmitted a picture of
a woman walking and didn't transmit the second picture for, say, an-
other two seconds, the second picture would show her several steps
away from where she was in the first. The impression would be that she
had spontaneously jumped: the movement would be jerky. This was
exactly what happened in the first motion pictures, which displayed
the now familiar Charlie Chaplin mode of locomotion.

This was an insurmountable problem with selenium cells, as Lieu-
tenant Sale had pointed out. Since the selenium didn't react instantane-
ously to abeam of light, a certain lapse of time was necessary. You could
show a simple picture, but then when you moved it, you would have to
wait several seconds for the previously lit cells to stop transmitting and
for the newly lit cells to begin transmitting. This made any semblance
of real motion simply impossible.

So people began looking for something like selenium, only better.
And while they were looking, a French engineer, an English mechanic,
and a German student came up with the next major step toward the de-
velopment of television.

4. In1880 the French engineer Maurice LeBlanc published an ar-
ticle in La Lumiere Electrique describing a scanning mechanism that
capitalized on the retina’s finite capacity to temporarily retain an im-
age. Instead of multiple “photocells"—the generic name given to some-
thing like the selenium rod that would transmit electricity when light
shone on it—LeBlanc envisaged a single photocell that would register
only part of the picture to be transmitted at a time. It would start its
transmission at the upper left corner of this page, for instance, proceed
onacross the page, and then, like a typewriter, return to repeat the pro-
cess froma slightly lower point on the left-hand side. When it came to a
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bit of ink from a letter, it would shut off its transmitted charge, then
turn it on again when it hit blank paper, and continue on in this way
until the entire page was scanned, in a manner similar to that in which
you are reading this page. A receiver would be synchronized with the
transmitter, and it would produce a reconstruction of the original page
at the receiving station, line by line.

To this day, this concept remains the basis of all television. But in
1880, the next question was, How to achieve the scanning? The entire
picture would have to be scanned within a tenth of a second, and the re-
ceiving set would have to be perfectly synchronized in order to repro-
duce the picture. LeBlanc was not able to do this. He suggested a system
based on a set of vibrating mirrors; as the mirrors vibrated they would
“look” at different portions of the scene to be transmitted. It was an im-
possibly complex system, and nothing came of it. But even though the
problem of practical achievement seemed unsolvable, the concept of
scanning took root.

Two years later William Lucas published his ideas in the journal En-
glish Mechanic. While LeBlanc never specifically referred to repro-
ducing a moving picture (though his device, if it worked at all, would
have been capable of that), Lucas had this goal clearly in mind: “An im-
age in light and shade will be formed upon the screen [which will be]
an exact counterpart of that at the transmitting end; and, more than
that, every exact change in the image in the transmitter will be faithfully
depicted upon the screen of the receiver.” He envisaged a set of lenses that
would direct a spot of light on the scene to be transmitted, and by rotat-
ing the lenses both vertically and horizontally he would scan across the
scene. A synchronized and movable selenium cell on the receiving end
would duplicate the scanning motion, projecting a spot of light on the
viewing screen in exact duplication of the transmitter.

Alas, it never worked. Like LeBlanc’s scheme, Lucas’s was too com-
plex for this primitive world. Both LeBlanc and Lucas had described
the necessary solution to the problem, but neither of them was able to
implement that solution. The apparatus for solving the problem had to
be simpler.

The answer, in practical terms, came from a German engineer, Paul
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Nipkow, who never produced a working television set himself but who
did come up with the first simple and workable method of scanning,
thus setting the stage for the first models.

Nipkow had graduated from technical schools in Berlin and Char-
lottenburg and was working as an engineer in Berlin when on Christ-
mas Eve, 1883, the solution to the scanning problem came to him.
Early the nextyear, at the age of twenty-three, he took out German pat-
entnumber 30105, for an elektrisches Telescop, based on a simple rotat-
ing perforated disk for both the transmitter and receiver. The two disks
would be connected by wires. “It was television over the telephone
wires that appeared before me,” he later wrote. “Hertz had not yet
taught; Marconi had not yet telegraphed. How then could such far-
flung ideas as pictures through the air have come to a modest student?”

Figure 1. Nipkow Disk

Pictures through wires were far-flung enough—too far-flung, in
fact, for his time. His patent pictured a disk perforated with a sequence
of holes that spiraled inward (Figure 1). The disk would be placed so
that it cut off the light from the viewed object to the photocell. When it
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was rotated, the first hole would sweep across the picture, essentially
scanning over the first line of this page. The next hole would scan one
line down, and so on; one complete revolution of the disk would give
one complete scan.

The photocell would transmit to another system set up in reverse, so
that as the receiving cell received a jolt of electricity, it would light a
bulb; when it did not, the bulb would remain dark. In this manner a
picture of the original object would be transmitted through the wires
one bitata time, and if the entire scan took less than a tenth of asecond,
the human eye would see the result as one complete picture. If the ob-
ject were moving, the second revolution of the disk would show it
again, but a moment later, as it had moved; and successive revolutions
would produce successive pictures of, for example, a man walking
across a room.

The Nipkow disk, asit came to be called, would become the basis for
the first working television systems—but not for many years. Paul
Nipkow faced difficulties in building such a system that were totally in-
surmountable at that time:

1. Thedisk had to be much larger than the transmitted picture if the
scanning holes were to approximate a straight line as they moved
across the image (see Figure 2). Since there were inherent diffi-
culties involved in spinning a large disk at the necessary speeds,
this meant that the transmitted picture—the viewing screen—
had to be very small.

2. A time delay was necessarily involved with the use of any sele-
nium photocells.

The electrical currents transmitted were very weak.

4. The small size of each hole, which allowed only a tiny fraction of
the total illumination to pass through, called for lighting equip-
ment of truly gargantuan intensity.

5. Thelimited number and size of the holes restricted the amount of
detail that could be transmitted, so that only simple objects could
be televised.

Possible solutions to some of these problems were mutually incom-
patible. For example, if you tried to improve the amount of detail trans-
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The scanning hole

The picture
to be transmitted

Figure 2. Nipkow Disk in Motion

mitted by making the holes smaller and more numerous, each hole
would allow even less light to come through, necessitating even greater
illumination. Taken altogether, these problems called for a significant
number of improvements to be made before any real results could be
achieved.

Nipkow himself abandoned his idea and went on to other pursuits.
Butin 1935, when Germany began what it loved to call the “first regular
television programming in the world,” he enjoyed a sort of public re-
naissance. The Nazi government, which had rushed the “public televi-
sion service” into operation just in time to beat the British to the mark,
loved the idea that the seed of television had been sown right there in
the Fatherland. Accordingly, even though by that time the mechanical
method of television, based on the Nipkow disk, had been proved infe-
rior to the coming electronic systems, “a national technological myth
was created and was eagerly popularized.” The Berlin transmitting sta-
tion that began the German broadcasting was renamed “‘Paul Nipkow’
Television, Berlin,” and the seventy-four-year-old inventor, suffering a
bit from senility, was paraded out for thousands of propaganda photo-
graphs. Later, Hitler signed an edict proclaiming Nipkow the only per-
son recognized by Der Fiihrer as the inventor of television. In this way,
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his name became synonymous with German superiority, and Hitler
could credit Germany with achieving the miracle of television.

Nipkow died in Berlin in 1940. He lived long enough to see televi-
sion become a reality and to see the Nazis triumphant. One wonders
what he thought of it all, but there is no record.
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Never since theditys when King Robert Bruce, inspired by
the example of a spider, freed his country from an oppressor,
has Scotland produced a more romantic hero than John
Logie Baird, the man who made his wildest dreams come
true, and, successfully combating ill-health and poverty,

by dogged perseverance achieved what nearly every one
regarded as the impossible. Lord Angus Kennedy

1 . Nipkow’s spinning disk, which he had put
forward in 1884, inspired a series of attempts in nearly every country at
making a working television set. Forty years later, a lonely, eccentric
Scotsman finally succeeded.

The anxiety and excitement of the First World War had come and
gone; now the British people wanted only “tranquility and freedom
from adventure,” as the new prime minister, Bonar Law, claimed in his
successful campaign of 1923. But it was not to be. While politics might
be retreating to prewar conservatism, technology was not. The infernal
internal combustion engine had made its appearance before the war
and now was exhilaratingly promulgating itself throughout the byways
of England. There were now more motorcars on the roads than horse-
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drawn vehicles, although in the smaller towns the ratio was still nearly
fifty-fifty.

Inside people’s homes, instead of the tinkle of the piano or the low
hum of conversation, another sound was beginning to be heard: the
static of radio sets. Marconi had demonstrated his wireless telegraphy
as early as 1896; now, more than two decades later, it had begun to take
its hold on the public. At first, when it was married to Alexander Gra-
ham Bell's new telephone to produce wireless telephony, optimism was
great. People could talk to each other without regard to distance or to
the expensive laying of telephone wires. But a crucial deficiency soon
became apparent: anyone with a wireless receiver could listen in on
anyone else’s conversation. Privacy was impossible.

Enthusiasm fizzled until a few farsighted individuals proposed the
concept of what was to be called “broadcasting.” While the airwaves
might not be appropriate for confidential business messages or words
of love, they could be used for advertising. Mass communication,
which had taken its first crawling movements in 1455 with the printing
of the first book, now began to stride forward lustily.

The first broadcast in England took place in 1920, when the Marconi
Company conducted two weeks of experimental transmissions of
speech and music. In June of that year, Dame Nellie Melba sang to the
listening public. Then the Post Office, which had been granted super-
vision of radio transmissions under the Wireless Telegraphy Act of
1904, prohibited “broadcasting” because it interfered with “wireless te-
lephony.”

But Post Office officials couldn't stop the radio tide, and by 1921 they
had retreated in the face of mounting protests from enthusiastic radio
amateurs. In that year, they allowed Marconi to broadcast for fifteen
minutes every day.

By 1922 the tide was proving irresistible. In the United States,
twenty-five thousand radio sets were being sold each month, and
everyone, it seemed, was broadcasting. The transmissions were inter-
fering with each other, and radio anarchy was flooding the land. In Brit-
ain, the Post Office decided it had to regulate the new industry, and so
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it established the British Broadcasting Company (BBC) and licensed
eight radio stations.

Meanwhile, the dream of sending visual images over the airwaves
was getting old and going nowhere, and the same might be said of a
thirty-five-year-old Scotsman, John Logie Baird. If his friend Billy
Barnes’s invention of a cure for hemorrhoids had worked, John Logie
might have been a successful marketing executive, but it hadn’t and he
wasn't. Nor had he succeeded in the imported marmalade or the cheap
soap businesses, nor in a job as engineering assistant to the city of Glas-
gow, nor had he been able to create diamonds. The only success he had
to look back on was his Undersock, and that had been only temporary.

He was born in 1888 in a small town near Glasgow where his father
was the parish minister. A serious illness, never well defined, struck
him at the age of two and left him sickly and almost pathologically
imaginative for the rest of his life. Asayouth he lived in astrange lonely
world of his own making, and he failed disastrously to find his placein
society as an adult. According to a member of his family who remem-
bered him years later, “when his name was mentioned, relatives would
smile and say, ‘Puir Johnnie, puir Johnnie . . .’

Still, by 1909 he had graduated from a sort of junior college, the
Glasgow and West Scotland College of Technology, after taking an ex-
tra year to complete his studies due, as he later said, to bouts of “fre-
quent ill-health, combined with simple lack of ability and stupidity.”
But he never wenton to get the bachelor of science degree, and without
it the only work he could find in the economically depressed Scotland
of that time was just one step up from a laborer: assistant mains engi-
neer in the Clyde Valley Company. “It was a horrible job,” he recalled,
but he had to make a decent living in order to support his lady love, a
young Glasgow woman whose name Baird always concealed, for rea-
sons that will become evident later. They were passionately in love but,
like most young Glaswegians of those years, could not marry until the
man had found a secure economic niche. Baird lay in bed alone at night,
tortured by thoughts of the woman he could physically love only inter-
mittently, for the privacy of a bedroom was unavailable without the dis-
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comfortand distaste of sneaking her into his own digs, out again before
daylight, and back into her parents’ home without being seen.

Talking one day with his mates about his need to find abetter-paying
job, Baird got into a discussion with Billy Barnes about piles.

Baird suffered from piles along with, it seemed, every other misery
known to humanity, and Billy had a cure for it: a “mysterious white
ointment.” Baird realized how much money there was to be made in
marketing such a “specific,” as they called it. He would set up a small
business to merchandise the cure and split the profits with Billy. But
first, he'd try the stuff himself. He left the plant that night a happy man,
dreaming of freedom from that most annoying of aggravations com-
bined with a flood of money pouring in from his fellow sufferers.

His dreams later that night, after applying Billy’s ointment, were not
so good. They were interrupted, in fact, by an intense itching, rising to
pain, from the afflicted region. Nor did morning bring any relief: “I
wasn't able to sit down for a week,” he said.

Nor was he able to continue at his job, once he blew up the city’s
power supply in a disastrous attempt to utilize the electrical mains to
create diamonds in a pot of cement. Now how was he to earn a living?
He was fit more for the creative than for the mundane sort of life, but he
was not fit to be an actor or an artist; his training was in engineering.
The way was obvious: he would be an inventor.

But of what? The diamond-producing scheme hadn’t worked; per-
haps he’d better try something simpler. And so he came up with the
idea of the “Baird Undersock.”

All his life he had suffered from cold feet. Summmer or winter, rain or
snow, his feet were cold. In Scotland in those days, there was no central
heating for aworking man like him, and he found that even socks taken
straight from the drawer were cold and damp. As an engineer, he knew
that if he could keep his feet dry, they would stay warm—and not only
his feet but everyone’s.

He had discovered that keeping your shoes dry with overshoes or
galoshes was useless when the socks inside were wet. And the very
overshoes that kept out the water of the gutters kept in the water of




sweat; with no opportunity for sweat to evaporate, the feet necessarily
became wetter and wetter, colder and colder.

He hit on the solution almost as soon as he verbalized the problem.
He wrapped a layer of newspaper around his feet under his socks and
found that the sweat evaporated or diffused into the paper and his feet
stayed dry.

There was a bit more to be done. He realized he couldn’t charge
people for a supply of day-old newspapers, but he soon found that an
extra layer of cotton worked just as well. Next came the problem of
merchandising, and here he showed himself to be ahead of his time. He
conceived the idea of hiring a platoon of women and hanging boards
around their heads, and on the boards he printed in large letters “THE
BAIRD UNDERSOCK for the Soldier’s Foot.”

His women took Glasgow by storm. There were photographs in the
papers, giving him his first taste of free publicity—a taste he would in-
dulge more and more as the years went by. To those papers that didn't
find the scheme newsworthy, he offered a small financial inducement
under the table, and within a year he had cleared sixteen hundred
pounds, roughly ten times what his salary had been at the electrical
plant.

When he got lumbered again with his yearly cold, he lay in bed and
counted his profits and decided there was no point in going on like this:
he would leave Scotland, get out of the dreadful climate, go somewhere
nice and warm. He could always find something to invent or to sell
when he got there.

He discussed this plan with his beloved. She was doubtful. He had
made a lot of money with his undersock, but the future still looked
daunting and unpredictable. She was afraid to go with him into the
unknown.

Never mind, he told her. He'd go first by himself, get settled and se-
cure, and send for her—as soon he invented something,

What would it be? she asked.

Well, that would depend on the local situation, he replied. There was
certain to be something.
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So he set off for Trinidad. But the only things he found there were
heat, humidity, mosquitoes, dysentery, and fever. After a disastrous at-
tempt to start a jam-making business using the local citrus fruits and
guava, he returned to England more dead than alive and with more
than three-quarters of his capital gone. He wrote to his lover, ex-
plaining what had happened and asking for her continued patience,
and found that while he was in Trinidad she had married a Glasgow boy
who had a regular job.

John Logie was living in London now, in an “appalling” boarding-
house. His rent of twenty-five shillings a week included meals: for
breakfast, ham and bread and butter, with an occasional egg; for dinner,
soup “of the dishwater type” followed by a watery stew and mash. The
inventor’s life had lost some of its charm.

He paid a hundred pounds for a small horticultural business but fell
ill again and was lucky to sell it for what he had paid. He was laid up for
six months this time and was down to his last hundred pounds. He in-
vested it in soap.

“Baird’s Speedy Cleaner,” a double-wrapped pale yellow soap,
seemed to be just the thing. It was, by his own admission, a very bad
soap indeed. But it was cheap, and business took off, with sales to cheap
hotels and boardinghouses. He was able to move into a slightly better
hotel, paying thirty shillings for bed and breakfast, with Sunday meals
included.

This slight economic recovery gave him a spiritual boost as well, and
he took the train to Glasgow to reclaim his love, married though she
might be. He reached her house while her husband was at work, and
before that man returned, Baird had persuaded her first into bed and
then into agreeing to fly away with him. They were packing her clothes
wildly when the front door opened and her husband walked in.

He appears to have been a most agreeable man. He didn't take outa
gun or even knock John Logie down. Instead, they all sat down with a
cup of tea to discuss the situation. He saw John Logie’s point; he had, as
it were, stolen the woman while John was overseas. But he insisted that
John see it from his point of view: the woman was now his wife, and he
loved her passionately.
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As it turned out, there was passion enough to spare for all of them.
She agreed to sleep with both, and for the next several years, while she
continued to live in Glasgow with her husband, John would journey
up whenever he could and she would travel down to join him when he
couldn’t.

This arrangement agreed on, John Logie returned to London—only
to be struck, almost immediately, by capitalism and the free market, in
the form of a cake of soap called “Hutchinson’s Rapid Washer.” It
proved to be just as good (or just as bad) as Baird’s Speedy Cleaner, and
it was being sold for a penny less. Baird got in touch with the proprietor,
a Captain Oliver George Hutchinson, and they agreed to meet at the
Café Royal. Hutchinson, “a hearty, jovial young Irishman,” and Baird
got along famously. They ended up drinking old brandy long into the
night and deciding to merge their talents and corner all of England’s
cheap soap business. But next morning Baird fell sick again. Hutchin-
son came to pay a social call and was frightened by the sight of him. He
called a doctor, who told Baird that his only hope was to get out of Lon-
don and to a place with a healthier climate.

So in the early winter of 1923, Baird sold his soap business to Hutch-
inson, left London, and took up lodgings with an old friend in the sea-
side town of Hastings, where nothing of note had happened for more
than 850 years.

John Logie Baird was soon to change that.

“Coughing, choking and spluttering,” Baird was to write, “and so thin
as to be almost transparent, I arrived at Hastings station, assets total-
ling two hundred pounds, prospects nothing. . . . What was to be done?
I must invent something.”

He designed a glass rustless razor, but it was not a success. “After
cutting myself rather badly I decided to try pneumatic soles.”

The pneumatic tire had just been invented for the automobiles that
were beginning to fill the streets of Hastings with their noise and nox-
ious fumes. Baird thought to apply the same principle to walking shoes.
He put two partially inflated balloons inside a pair of extra-large boots
and took off down the street for a trial run: “I walked a hundred yards in
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a succession of drunken and uncontrollable lurches followed by a few
delighted urchins, then the demonstration was brought to a conclu-
sion by one of my tyres bursting.”

But he had to invent something, or starve. He got up the next morn-
ing and set off for a long walk, determined not to return home until he
had settled on his future career. His digs were on a side street called Lin-
ton Crescent, a curving road lined with three-story brick homes, only a
few blocks from the railroad station, the center of town, and the En-
glish Channel. He headed east, and within a mile he was out beyond the
cluttered houses and boarding hotels, out into the Kentish moors.
These heather-strewn fields rise and fall in long, undulating, uneven
rows, stretching out toward the gray waters of the Channel to the south
and to the cliffs of Dover to the east. He went for a long walk eastward
over these moors, finally reaching the stark beauty of Fairlight Glen,
which is unchanged to this day—a desolate, moody, inspiring spot.
And there, staring out across the fields and the Channel, standing
where William the Conqueror had changed the fate of England, John
Logie Baird envisioned a feat that would bring just as great a change to
the entire world.

He had to invent something, he thought. Well, why not television?

2 . Back around the turn of the century, when he was thirteen or
fourteen years old, Baird had experimented with electricity, which was
then at the cutting edge of technology. He had bought a secondhand oil
engine, a stack of lead plates, and several gallons of sulfuric acid. He
poured the sulfuric acid into a bunch of jars he scrounged from around
the house, dropped the lead plates into them, and hooked the whole
thing up with wires to the engine. When running, the engine charged
up the plates, which then provided electrical power to light his father’s
house, and the vicarage at Helensburgh became the first house in town
to have electric lights. .

He went on from there to hook up his own private telephone ex-
change, from plans provided in the Boys Book of Stories and Pastimes.
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He ran wires from his bedroom to those of four schoolboy friends sev-
eral streets away. The whole setup worked beautifully—until one “dark
and stormy night.”

Old Maclntyre the cabby was driving the streets late that night, sit-
ting up high on the box of his cab, urging his horses home, when he ran
into the wires. Unseen in the dark and dangling low from the wind,
they caught him under the chin, yanked him off the cab, and threw him
into the street. “Shaking with anger,” Baird says, old MacIntyre drove
furiously to the home of the manager of the local telephone exchange,
banged on his door until he woke, and then cursed him for letting his
damned wires hang so low.

The manager put on his mackintosh and went out with MacIntyre to
investigate. It was an easy matter to trace the wires back to the vicarage.
“Fortunately, Maclntyre was a good friend of my father and the affair
was settled quietly, but it was the end of the telephone exchange. . . . It
was about this time that the idea of trying to produce television first oc-
curred to me,” Baird wrote later.

The word itself had just come into use: a Frenchman, Constantin
Perskyi, had coined it at the International Electricity Congress (part of
the 1900 Paris Exhibition), but it had not yet taken precedence over
“electrical telescope” or “radiovision” or half a dozen other alternatives.
The main research efforts at the time were occurring in Germany. Baird
got hold of Ernst Ruhmer’s Das Selen und seine Bedeutung in Elektron-
ischer Technik (Selenium and Its Importance in Electronics) and worked
his way through it. He was clever enough to construct a selenium cell
and smart enough to see that it wouldn’t work because the currents
produced were so weak.

Butby 1923 this problem had been at least partially solved. Radio re-
searchers had constructed vacuum tubes that could amplify weak radio
signals, and these could be applied to television. The amplification
wasn't quite enough; television would struggle for another decade with
insufficiently amplified currents, but the solution was at least within
sight.

The slowness of the response still remained a problem, but some-
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how Baird’s vision flitted over that and settled on the final reality. He
came back from his walk over the cliffs of Hastings “filled with an influx
of new life. Over the raisin pudding I broke the news to Mephy.”

Mephy was his schoolboy friend Guy Robertson, a tall, thin young
man who had acquired his nickname for a marked resemblance to
Mephistopheles. Baird had moved to Hastings because of Mephy, who
had met him at the train station when he came down from London and
had insisted that Baird share his lodgings. They were the closest of
friends until the Second World War, when Mephy took his own life in a
fit of despair.

“Well, sir,” Baird now told him, “you will be pleased to hear that I
have invented a means of seeing by wireless.”

Mephy had been involved in all of Baird’s schoolboy science proj-
ects. He had been a charter member of the photography society that
Baird had formed and had been one of the Telephone Four. But he was
less than impressed with this new idea. “Oh,” he said, “I hope that

_doesn’t mean you are going to become one of those wireless nitwits. Far
better keep to soap.”

Those “nitwits” had proliferated in the first two decades of the cen-
tury. Seven years earlier Georges Rignoux in France had developed a
system to send images of letters through electric wires. But he had not
yet attempted to send moving pictures, nor had he tried to transmit
through the air. Charles Francis Jenkins in America would apply for his
first television patent in 1923, and at the end of that year Edouard Belin
would give a demonstration of his system in Paris, but Baird knew
nothing of these two as yet.

Nor did Mephy’s lack of enthusiasm hamper him. He went down to
the Hastings public library and found “a musty and torn copy of a book
in German called Handbuch der Phototelegraphie published in 1911 by
A. Korn and B. Glatzel,” and by the time he had merged what was then
known about television—which wasn't much—with his own vision, it
all seemed clear to him. “The only ominous cloud on the horizon,” he
later wrote, “was that, in spite of the apparent simplicity of the task, no
one had produced television.”

Never mind. As a historian put it in the magazine Electronics and
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Power many years later, “he had little money, no laboratory facilities for
the construction and repair of equipment, no access to specialist exper-
tise, and no experience of research and development work in electrical
engineering.” Luckily, John Logie didn’t happen to see things that way.
All he really saw was his vision.

Itis a popular idea that people of genius see farther and clearer than
other people, but perhaps the truth is actually the opposite. Ordinary
people who might be tempted to build something like a working televi-
sion system would sit down and study the problem and see all the ob-
stacles, and then decide that it couldn’t be done. A man like Baird did
not see more clearly than others; he saw things much less clearly. His vi-
sion wasn't sharp enough to pick out all the obstacles that lay in his
way; instead, itall looked perfectly simple to him. What frightened him
was not the difficulty but the “apparent simplicity of the task.” And so
without further ado he got to work.

He began to build what would become the world’s first working tele-
vision set by purchasing an old hatbox and a pair of scissors, some
darning needles, a few bicycle lamp lenses, a used tea chest, and a great
deal of sealing wax and glue. The contraption that he assembled from
these variegated pieces of equipment soon “grew and filled my bed-
room. Electric batteries were added to it, wireless valves and trans-
formers and neon lamps appeared, and at last to my great joy I'was able
to show the shadow of a little cross transmitted over a few feet.”

What he had done was to cut a circle of cardboard out of the hatbox,
and from this he fashioned a Nipkow disk by cutting a spiraling series
of small holes with the scissors, adding one large hole in the center.
Through the central hole he pushed the darning needle, which served
asaspindle around which the disk could be revolved. The electric lamp
shone through the lens onto a cardboard cross and cast a shadow on the
disk. As the disk rotated, the light passed through its holes and fell on
the selenium cell, generating a current that lit a neon lamp, which thus
glowed at the same instant. A second Nipkow disk, revolving synchro-
nously with the first, caught the light of the neon lamp and reproduced
the original image on a screen behind the second disk. At least, that was
how it worked, after many months of struggle, on the great day when
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the two disks revolved and the lamp shone and suddenly the shadow of
the cross was seen on the far side of the contraption, two feet away from
the cross itself.

It wasn't all that simple, of course, nor is Baird’s own account the
only one we have. According to Norman Loxdale, who was a schoolboy
at the time, Baird “was no good with his hands. He could describe what
he wanted, but he couldn’t make it himself.” Loxdale was one of several
unpaid volunteers who helped Baird put things together. Some of these
young assistants simply showed up at Baird’s workshop, curious about
the goings-on that had been rumored throughout the town. If Baird
was in a good humor when the youngsters showed up, he would invite
them in. If their questions were bright enough, he would answer them,
and after a few minutes they might find themselves cutting out disks or
soldering wires together.

Others were sought out by Baird himself. Victor Mills was known in
town as a wireless buff, and though they had never met, Baird, ac-
cording to Mills, rang his doorbell one night because he was having a
problem with “a terrific noise” in his apparatus and wasn’t able to find
the source. Mills accompanied him back to his workshop—*he had a

collection of junk, that’s what it boils down to; no, quite truly, I,

wouldn't have given two pounds to sell the lot"—and found the prob-
lem, which had to do with the selenium cells being too large.

Despite his first appraisal of the equipment as “junk,” Mills became
one of Baird’s unpaid workers, bringing along with him, he later
claimed, much of his own equipment because he “couldn’t trust any-
thing that Baird had got.” And finally, one night while the equipment
was being tested, Mills put his hand in front of the transmitter to check
on the illumination level and heard Baird shout from the other room,
“It’s here! It’s here!”

“And that was the first picture he’d ever seen, it was a true picture of
my hand.”

No matter whether the first picture was of a cross or a hand, by the
spring of 1923 Baird was seeing something being transmitted by wire-
less. “I was much elated,” he wrote. “A start had been made. I was on the
right track.”



Baird’s hope now was somehow to attract private funding from people
who could see the commercial advantages to come. But of course he
had no Ph.D. with which to impress, and his one previous success as an
inventor had been an undersock. He gave a demonstration for the
press, “hoping to attract capital,” but as he later realized, his whole
setup was much “too embryonic.” With the vision of a genius or a mad-
man, one could see where it all might lead; with the vision of an ordi-
nary reporter, what was there to see? The shadow of a cross two feet
away from the cross itself? Big bloody deal. The only result was a small
story in the local Daily News; the only person impressed by it was John
Logie’s father, who sent him fifty pounds, which enabled him to take
the second step. He rented a tiny room on the second floor above a
flower shop in the Hastings Queen's Arcade, paying five shillings per
week.

The Queen’s Arcade is now, as it was then, a high, narrow, glass-
roofed alley lined with shops that leads from the Queen’s Road to the
main promenade. Inalovely bit of historic coincidence, the small room
in which John Logie invented television is now occupied by a televi-
sion store. In the window is a small snapshot of the man himself, stand-
ing next to his first working contraption.

The apparatus in the bedroom that Baird and Mephy shared had
grown so large that the two of them had to do an intricate dance around
it and each other in order to find their places in bed each night. Now,
with Baird’s move to a room of his own, the machine could grow and
grow, sprouting tangles of wires like the head of Medusa, until “it be-
came a nightmare cobweb of wires and batteries and little lamp bulbs
and whirling disks.” Soon Baird was able to transmit the “shadows of
letters and simple outlines” of things.

But the going was difficult. Every day brought a different problem.
Baird would leave his little shop in frustration and wander down the
promenade to be refreshed by the view of the Channel. “It was mostly
his back we saw,” remembers a Hastings resident. “He had his hands
stuck in his coat pockets, staring at the sea. Then he would suddenly
say,‘Ah!, as if he had seen something, and turn and go quickly into the
room . . . that he used as a laboratory. 1 did not know then who he was,
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but the barber who used to cut my hair told me that he was ‘one of those
inventor chaps.’”

Once again the money ran out. By now Baird knew that what he was
able to demonstrate would not impress the ordinary mind, but he
thought there must be some people out there who could appreciate
what he was doing. So he dug into his shallow pockets and ran an ad-
vertisement in the London Times, on June 27, 1923:

Seeing by wireless. Inventor of apparatus wishes to hear from some-
one who will assist, not financially, in making working model. Write
Box S 686. The Times. E.C.4.

He was careful not to mention funding. He wanted to find someone
simpatico; then he would ask for money. He may have been a madman,
but he was not stupid.

3 . He had two replies. One was from Mr. J. W, B. Odhams, a Lon-
don publisher, who sent one of his editors, E. H. Robinson of Broadcast-
ing magazine, to take a look. Robinson took with him Captain A. G. D.
West, chief research engineer of the BBC. “Both were favorably im-
pressed, but both agreed that I had a long way to go.”

Odhams invited Baird to London for tea; emboldened, Baird offered
him a 20 percent share of his invention—including all future profits—
for one hundred pounds. Odhams declined the offer. Baird asked him
what he could do to convince him of the feasibility of television. Od-
hamsreplied that if he could transmita living face from one room to an-
other, he could have “all the money you want. But we can see no
future,” he concluded, “for a device which can only send shadows.”

The second reply was from Will Day, a well-to-do merchant in both
the wireless and cinema businesses. Day proposed to buy a one-third
interest in Baird’s invention for two hundred pounds, and Baird
jumped at the offer. Day’s solicitor—*“an ancient and crafty gentleman
in a dirty collar"—insisted on an agreement that was totally unfair:




Baird would have to pay all future expenses; Day was to contribute
nothing more than the initial payment of two hundred pounds, and he
would not even share in the costs of obtaining patents worldwide once
the invention was solidly established. But that didr’t matter: “I would
have signed away my immortal soul for two hundred pounds,” Baird
roared, and he signed the contract without a quibble. (In the end, the
document was found to be so riddled with legal errors that it was unen-
forceable.)

Baird and Mephy ate a lavish dinner to celebrate and next morning
ran out to the stores to buy hundreds of flash lamp batteries in the hope
of improving the electrical supply to two thousand volts. Within a few
days they were all set up in Baird’s little workroom, and he began the
task of wiring them together. As he was finishing the connections he
touched something he shouldn't have, and the full two thousand volts
jumped out of the line and through his body. There was a flash of light,
a quick moment of agony, and then his body convulsed and was thrown
across the room, breaking the connection and saving his life.

Unfortunately, the noise and light brought a crowd to his door, and
the next day he got his publicity, although not the kind he had wanted:
“Serious Explosion in Hastings Laboratory.” This was followed almost
immediately by a note from his landlord, saying that any such experi-
ments must be terminated at once.

Baird ignored this, of course. But Mr. Twigg, the landlord, was insis-
tent. He showed up at the office (as he viewed it), or at the laboratory
(as Baird viewed it), and began to shout that he would not have experi-
ments going on in his room.

Baird replied that he would do as he pleased so long as he was paying
the rent on time. But Mr. Twigg would have none of it, and the exchange
between the two rose to such a pitch that a crowd gathered to see what
was happening. Baird, embarrassed by the scene, thrust his hands in
his pockets “in a dignified fashion” and turned his back on Mr. Twigg
and the crowd, intending to march off haughtily.

But he was “rather astonished by a roar of laughter from the crowd,
and a few minutes later I discovered that it was caused by the fact that,
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in thrusting my hands violently into my trouser pockets, I had strained
this dilapidated garment and torn a large rent in the seat of my
trousers.”

A few days later Baird received a formal eviction notice. But Will Day
had already found him another space, a small fifth-floor attic walk-up
at 22 Frith Street, in the Soho district of London. And so it was back to
the dank miasma Baird had fled the year before.

Shortly after Baird set up his apparatus in London, E. H. Robinson,
the editor who had come down to Hastings, published in the Kinemato-
graph Weekly a more positive report of what he had seen: “I myself saw
a cross, the letter H, and the fingers of my own hand reproduced by this
apparatus across the width of the laboratory. The images were quite
sharp and clear although perhaps a little unsteady. This, however, was
mostly due to mechanical defects in the apparatus and not to any fault
in the system.”

In those last few words, however, Mr. Robinson was unfortunately
wrong. The Nipkow disk was simply not fast enough and the holes in it
could not possibly be made small enough or spaced closely enough ever
to produce a system that would be good enough to make television an
integral part of people’s lives.

The fault was in the system,; it was doomed from the start.
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Without courage. initiative, and sacrifias, @ new art cannot
be created or a new industry born. David Sarnoff

Thousands of amateurs fascinatingly watch the pantomime
picture in their receiver sets as dainty little Jans Marie
performs tricks with her bouncing ball, Miss Constance
hangs up her doll wash in a drying wind, and diminutive
Jacqueline does athletic dances with her clever partner
Master Fremont. Charles Francis Jenkins

1 . The final, insurmountable problems with
any form of mechanical scanning would always be the limited number
of scans that could be produced per second (the speed at which a disk
could revolve) and the large size of each spot of light it used. There is
simply too much inertia in any mechanical moving part to enable it to
move fast enough to avoid visible flicker, and one cannot cut or bore
holes small enough or close enough together to give good resolution.
These problems are obvious, of course, only with the aid of hindsight.
At the time, people were still optimistic. A Frenchman named Armen-
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gaud, for example, was quoted in the British journal Nature in 1908
that his system was nearly perfected and that “within one year we shall
be watching one another across distances hundreds of miles apart.” He
was wrong; his apparatus never worked at all.

One possible solution, which would in fact become the television of
the future, was suggested in 1908 by A. A. Campbell Swinton, a gentle-
man who made his living as a consulting engineer in the fields of elec-
tric lighting and steam power but who was also respected enough as a
scientist to have been elected a Fellow of the Royal Society and the pres-
ident of the Rontgen Society. He was born in 1863 in Edinburgh, and by
the age of six had designed a gallows for hanging Fenians. His interest
in scientific invention was frustrated by the schooling of the time, and
at the age of seventeen he left formal education, apprenticing himself to
a shipbuilder near Newcastle upon Tyne. He continued his studies on
his own, and at twenty-one he published a textbook on the new field of
electric lighting. He then left Newcastle and set up in London as an
electrical contractor and consulting engineer, earning his living pri-
marily by installing the new electric lights in town and manor houses
and earning his reputation through a series of experiments and scien-
tific publications.

In 1908, responding to an article in Nature about the possibility of
television, he wrote that the systems proposed in that journal were not
even remotely possible but that the “problem can probably be solved by
the employment of two beams of kathode rays (one at the transmitting
and one at the receiving station) synchronously deflected by the vary-
ing fields of two electromagnets placed at right angles to one another
and energised by two alternating electric currents of widely different
frequencies, so that the moving extremities of the two beams are
caused to sweep synchronously over the whole of the required surfaces
within the one-tenth of a second necessary to take advantage of visual -
persistence.”

A dozen years later, in 1920, he spoke to the Radio Society of Great
Britain on “The Possibilities of Television.” During the discussion that
followed the lecture, he regretfully concluded that the real problem
with television “is that it is probably scarcely worth anybody’s while to
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pursue it. I think you would have to spend some years in hard work,
and then would the result be worth anything financially?”

There were, however, a few dissenters. Five thousand miles away,
David Sarnoff (then commercial manager of the newly formed Radio
Corporation of America) was lecturing at the University of Missouri at
precisely the same moment, telling his audience that soon the entire
world would be able to watch the best orators in the comfort of their
own living rooms and that they would not only hear the words but they
would see “every play of emotion on the preacher’s face as he exhorts
the congregation to the path of religion.” Television, he assured his au-
dience, was coming.

2. Itwas coming, perhaps, but slowly. Its glory was still in the
barely foreseeable future. In the 1920s it wasn't yet possible to project a
picture by Campbell Swinton’s “kathode rays”; there was still too much
groundwork to be done. Instead, work continued on mechanical sys-
tems, by John Logie Baird and his American competitor, Father Num-
ber Two of television: Charles Francis Jenkins.

Francis, as he was known to his friends, was born of Quaker parents
in the farm country north of Dayton, Ohio, in 1867 and grewinto ared-
haired, freckle-faced boy. Like Baird, he was a precocious mechanical
whiz, fixing machinery, hooking up a rudimentary telephone line from
the house to the barn, inventing little things to make life a bit easier. He
attended country schools before entering Earlham College in Rich-
mond, Indiana. After just one year there, he left in 1885 to spend some
time “exploring the wheat fields and timber regions of the Northwest,
and the cattle ranges and mining camps of the Southwest.” He worked
his way across the country by picking up odd jobs fixing equipment
that had broken down in places where there were no repair services.
His first steady job was at a sawmill in the state of Washington; then he
worked as anaccountant for silver mines in New Mexico and Colorado.
Next, work on the railroad took him to Mexico. In Washington he had
‘taken a course in stenography; now, back home on vacation, he took a
civil service exam, and in 1890 he began a clerkship in Washington,
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D.C., serving as secretary to Sumner Kimball, who had founded the
United States Life Saving Service (which later became the Coast
Guard).

But the routine of a government job wasn't for him. It provided him
with a living but not with a life. His mind was too restless to be satisfied
with clerking for Mr. Kimball, and it turned to the only dream he had
ever had: inventing things. What things? Everything, anything—it
didn’t matter. The game was in the playing.

As a child on the farm he had invented a jack to raise wagon wheels
for greasing. His intention was to save himself some heavy work, but
when he found how useful the jack was, he decided to build some ex-
tras and sell them. He made five and painted three of them a bright red
before he got tired and figured the color wasn't important anyway. He
took them to market one Saturday and sold the three red ones—but not
the two that were unpainted. He always said that he learned the first
valuable lesson for an inventor that day: an invention that isn't mar-
keted properly isn't going to sell.

First, however, he needed to invent something. But what?

Just a year or two earlier, in 1889, Thomas Edison had bought two
dollars and fifty cents’ worth of George Eastman’s new cellulose nitrate
film and found that this new material was just what he needed to turn
his previously unsuccessful tries at motion-picture photography into
an accomplished, if primitive, fact. His Kinetoscope was a peep-show
type of machine, which ran a loop of Eastman’s film between a magni-
fying lens and a bulb and projected a jerky sort of moving-picture se-
quence. -

Here, Jenkins thought, was the ideal opportunity for an inventor: a
system that showed promise but that didn’t quite work yet. The first
thing he did was to build a kinetoscope himself; next he modified it to
make it work better. He tried various methods, and by the fall of 1895
he had a working model of the world’s first practical motion-picture
projector, the “Projecting Phantoscope.” The Edison Kinetoscope sim-
ply ran a loop of film, with successive images of a moving scene,
through the camera shutter, and the resulting “moving” picture was a
jumbled blur of motion. Jenkins’s new machine was the first projector
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to allow each frame of the film to be illuminated for a long time com-
pared to the shifting period during which the next frame was ad-
vanced. In essence, the eye saw a single, static picture that was then
immediately replaced by another and then another, all in sequence and
each lasting less than a tenth of a second. The eye of the viewer would
then inform the brain of each individual scene, and the brain would run
them together in a true moving picture. It is from this concept that the
entire motion-picture industry has grown.

A few months later the only working model was stolen from Jen-
kins’s home by his financial backer and sold to the Gammon theater
chain, which then marketed it all over the world as the “Edison Vita-
scope.” After a lengthy court battle, Jenkins accepted $2,500 as pay-
ment in full, and despite the Franklin Institute’s award of a gold medal
to Jenkins for the invention of the world’s first movie projector, to the
public it has always been Edison who invented the movies.

“It’s the old story over again,” Jenkins wrote. “The inventor gets the
experience and the capitalist gets the invention. I'll know better the
next time.”

He had learned the second lesson.

But at least he now had a couple of thousand dollars in his pocket, and
by the time it had run out he was making a good living as a consulting
engineer in the photography and motion-picture field and was
branching out into new areas. He built.the first “horseless carriage”
ever to cruise the streets of Washington, D.C., a steam-driven contrap-
tion that could go “eight miles an hour, perhaps, when everything
worked fine,” as he putit. Usually everything did not work fine, and the
machine didn't go quite fast enough “to prevent small boys from run-
ning rings around it, with derisive thumbs at their noses.” He built a
twenty-passenger bus, intending to set up a commercial mass transit
system in Washington, but the plan went bust and he went broke, hav-
ing spent his savings on research and development. He finally sold the
machine to New York City as a sight-seeing bus, but he didn't recoup
his losses. Once again he was in financial trouble.

Never mind. He had learned the third lesson: the life of an inventor
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is never as secure as that of a government clerk, and if you have the
right sort of outlook, that’s half the fun. He never thought of giving up
and getting another job with a guaranteed income; he simply picked
himself up, dusted himself off, and set to work again—inventing
things.

Milk bottles, for example. They were always breaking, and he won-
dered if he couldn’t invent something better than glass. He fiddled a
while with the thought of making a more permanent bottle, and then
suddenly had an inspiration: how about making a bottle less perma-
nent? A disposable bottle. And so he came up with the idea of a con-
tainer made by winding a strip of paraffin-lined paper in a spiral; this
formed the basis for today’s whole disposable container industry:.

In time he became a wealthy and respected inventor, one of the most
prolific in history, with more than four hundred patents in his name.
Sometimes it seemed as if he couldn’t turn his brain off, couldn’t get any
rest from all the creative thoughts that piled up and threatened to crush
him with their weight.

In 1910 he broke down from sheer exhaustion. His doctor told him
that if he didnt rest, he would die. So he bought a new car and took it
and his new wife, Grace Love, to Atlantic City. He drove the car onto
the beach and backed it up until its rear wheels were in the waters of the
Atlantic. Then he drove it due west until its front wheels were resting in
the Pacific.

In 1910 a cross-country automobile trip was not exactly what the
doctors had meant by resting. On the way, in fact, Jenkins invented the
self-starter. He had to: the damned machine was always stalling, and it
nearly broke his arm when he had to spin the starter to get it running
again.

One of Jenkins's first projects, even before he turned to inventing full
time, had been what he always called “radiovision.” In 1894 he had pro-
posed a method for “transmitting images to a distance by electricity,”
but his proposal was only theoretical; he wasn't able to build anything
that worked, and he quickly dropped the idea.

Twenty years later he came back to “radiovision,” claiming that he
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knew how to transmit pictures in motion, but again he failed to con-
struct a workable system. His first real work on television came as a re-
sult of a motion-picture invention he made in 1920. In an effort to
eliminate the erratic images produced by the early film projectors, he
replaced the projector’s shutter with a prismatic ring: a thick glass disk
with an outer rim consisting of a continually curving prism, shaped so
as to be capable of bending light. As Jenkins’s disk revolved, the light
would be bent at a continually changing angle. With this he could send
abeam of light straight ahead (zero bending) or bend it at an angle great
enough to deflect it away from the screen.

The advantage that the prismatic disk had over the shutter in a film
projector lay in this continual rather than open-shut motion; in fact,
the prismatic disk made the high-speed (slow-motion) camera possi-
ble. The best that the shutter-type projectors could do was to run slow
motion at about 10 percent of real speed; with the Jenkins prismatic
rings, projectors were soon able to slow up motion by more than a
thousand times.

It was immediately obvious to Jenkins that he had something else
here, as well: a scanning device for television, one that might be supe-
rior to the Nipkow disk.

Imagine a ring operating as just described. As the disk rotates, the
entering beam of light is moved successively downward. If now an-
other disk, positioned so that its prismatic edge overlaps the first, ro-
tates at right angles to the first, it will intercept the same beam of light
but will move it horizontally instead of vertically. Using the two in con-
junction produces a beam of light that can be continually moved in
such a manner as to scan a picture: right to left and top to bottom. Such
an apparatus would eliminate two of the inherent deficiencies of the
Nipkbw disk: it would have no holes to limit resolution or the amount
of light coming through. .

Just one year later, in 1921, Jenkins incorporated the Jenkins Labo-
ratories in Washington, D.C., for the sole purpose of “developing radio
movies to be broadcast for entertainment in the home,” and by 1922 he
had put together a prismatic-ring system capable of sending still pic-
tures by radio. On May 19 he did this to his own satisfaction, and on
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October 3 he held a public demonstration, sending a series of photo-
graphs by telephone wire from his Washington, D.C., office to the Ana-
costia Naval Air Station; from there the pictures were broadcast by
wireless back to the Post Office in Washington.

The very next month Scientific American published an article her-
alding the new discovery and taking it a bit further than had been dem-
onstrated. Titled “Motion Pictures by Radio,” the piece began by
lauding the invention: “In spite of the startling character of the idea
conveyed in the title,” it said, moving pictures broadcast throughout
the country would soon be here. The invention “opens up the possibil-
ity of broadcasting the image of a man. For instance, the picture of a
criminal suspect might appear simultaneously in a thousand police
headquarters for identification.” In the brave new world of the twenti-
eth century, crime would be driven out of existence by science.

Furthermore, they went on, “there is no reason why we should not,
with the new service, broadcast an entire theatrical or operatic perfor-

* mance. . .. It is merely a matter of sending [the pictures] rapidly

enough. With light and electricity both moving at velocities of 186,000
miles per second, the capacities of neither projection nor receiving ap-
paratus would be even touched by the broadcasting of sixteen pictures
per second [ordinary movie projection speed].”

Jenkins himself was modestly pleased with his achievement. “Inven-
tion is to me a very satisfying occupation, a pleasant recreation that
equally benefits one’s fellowman. . .. Of course I must make some
money out of it; that is, | must make inventing pay or I could not go on.
Beyond that I care little. The accumulation of great wealth does not
seem to me an ambition which promises very great happiness.”

3. A few months later Jenkins successfully sent a picture of Presi-
dent Harding from the navy’s radio station in Anacostia to a newspaper
in Philadelphia. The navy bought his invention and began sending
weather maps to ships at sea. This was promising, but what he had in
mind was true television: the broadcasting of moving pictures of real
people. As an intermediary step, he concentrated on learning how to




:7‘. 5‘."0 o&ddond o/ ._gnucn“n

send moving pictures taken from film rather than from real life, and in
another two years he had succeeded. In June of 1925 he demonstrated
a moving picture of a windmill to an assembled group including the
heads of the Bureau of Standards, the navy, and the Commerce Depart-
ment. In the Anacostia radio station a ten-minute film of a windmill
was projected through the air by radio and received in Jenkins’s Wash-
ington laboratory. The assembled group watched a ten-by-twelve-inch
screen, and while an accompanying radio broadcast told them that the
“windmill will now turn forwards. . . it will now stop . . . now it will
turn backwards,” they saw the vanes of the windmill move. Afterward,
Jenkins himself would refer to this as “the first public demonstration of
radiovision,” although he must have known that he had come in sec-
ond: Baird had publicly demonstrated a working television set at Self-
ridge’s department store in London just two months earlier (see
Chapter Four), and the event had been well covered in the newspai)ers.

Atany rate, this was the first demonstration in America, and despite
the rather mundane nature of the program, the assembled group was
not bored. “Congratulations were in order,” Jenkins wrote, describing
the event, “but they seemed to be given in a rather awed manner as the
unfathomable possibilities of this new extension of human vision came
to be more and more realized.” Hugo Gernsback, one of the pioneer ra-
dio writers in the early years of this century, who was also the leading
exponent of science fiction in America, wrote in Radio News, “I have
just left the laboratory of Mr. C. Francis Jenkins of Washington, D.C.,
and am still under the influence of what I consider to be the most mar-
velous invention of the age.” The newspapers abounded with predic-
tions of the wonders this new technology would bring into the home,
and not the least of these predictions consisted of direct quotes from
Jenkins himself: “Folks in California and Maine, and all the way
between, will be able to see the inauguration ceremonies of their
President in Washington, the Army and Navy football game in Phila-
delphia. . . . The new machine will come to the fireside . . . with photo-
plays, the opera, and a direct vision of world activities.”

The press reported that “in a more or less perfect form it will be a
common thing within a year,” but Jenkins’s system, which he now
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called a “teloramaphone,” was far from perfect. It produced pictures of
only forty-eight lines. (Each line consists of one scan across the image.
Jenkins’s televised picture was composed of forty-eight such scans,
from top to bottom, which is not enough to delineate any detail. Hun-
dreds of lines would be necessary to produce a reasonable picture; to-
day’s sets use 525 lines in the United States or 625 lines in England, and
new “high-definition” systems will have more than a thousand lines.)
Thus, Jenkins's system could show only silhouettes, with no shadings
of light intensity. When he transmitted a picture of President Harding,
an enthusiastic observer (who began his resulting magazine article
with the startling pronouncement: “The transmission of photographs
through space by means of radio apparatus is an accomplished fact!”)
admitted later in the article that “the likeness of President Harding [is]
not clear from a photographic viewpoint.”

Several years were to pass in Jenkins's laboratory without noticeable
improvement. And meanwhile, back in dank London, “puir Johnnie”
was enjoying some success.
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I'think it will be admitted by o, that to have exploited so
good a scientific invention for the purpose and pursuit of
entertainment alone would have been a prostitution of its
powers and an insult to the character and intelligencesff
the people. John Reigh, first president of the BBC

Memo from BBC producer to House superintendent, 1932,
during first months of BBC television programming: “Bar
Yyour information, I shall be giving an audition to a per-
Jorming ape, with the Director of Programmes’ sanctiom,
on Monday, September 12. 1 understand that he must be
admitted by the goods entrance.”

T « JohnLogieBaird's success hadr’t come easily,
though. When he first moved back to London in 1925 and began to set
up his little laboratory in the fifth-floor attic in Soho, he was still oper-
ating on a shoestring. In an attempt to obtain some financial backing,
he took himself one morning to a Mr. Gray, the general manager of the
Marconi Company, who had at one time been a neighbor of his father’s
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in Helensburgh. When he told the receptionist he was “Mr. Baird from
Helensburgh,” Mr. Gray welcomed him into his office. Baird later re-
lated the exchange of views:

“Good morning,” I said.

“Good morning,” said Mr. Gray.

“Are you interested in television,” said L.

“Not in the very slightest degree. No interest whatsoever,” said
Mr. Gray.

“l am sorry to have wasted your time. Good morning,” I said and
immediately walked out in high dudgeon.

Nor was Mr. Gray the only one to have no interest in television. One
day Baird, still seeking funds, tried to garner some publicity by visiting
the editor of the Daily Express. He asked if the paper might be inter-
ested in doing a story about his television invention.

“Television? What's that?”

“Seeing by wireless,” Baird explained. “An apparatus that will let you
see the people who are being broadcast by the BBC, or speaking on the
telephone.”

“Astounding,” said the gentleman. He then excused himself, saying
he would send in one of his colleagues to take down the story. A “large,
brawny” man soon came in, and Baird gave him all the details. The man
listened attentively and enthusiastically and told him they would write
itall up for the next day’s front page.

Ecstatic, Baird went home and rose early next morning to pick up
the Express. But there was not a word in it about television. It was years
later, when he happened to meet the “large, brawny” reporter again,
that he found out what had happened. The editor had come bursting
into the newsroom and picked the largest man there. “Jackson,” he said,
“go down to the reception room and get rid of a lunatic who is down
there. He says he’s got a machine for seeing by wireless. Watch him
carefully, he may have a razor hidden.”

But despite these setbacks the work went on, and somehow the word
got out. One day early in 1925 Gordon Selfridge Jr., the owner of the
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London department store, came to call. Selfridge’s would be cele-
brating its birthday in April of that year, and he wanted a snappy exhi-
bition to gather public interest. Baird demonstrated his apparatus, and
Selfridge offered him twenty pounds a week to do a three-week exhibit
at the store.

SELFRIDGE’S
PRESENT THE FIRST PUBLIC

DEMONSTRATION OF TELEVISION

In the Electrical Section (First Floor)
Television is to light what telephony is to sound—it means the IN-
STANTANEOUS transmission of a picture, so that the observer at
the “receiving” end can see, to all intents and purposes, what is a cin-
ematographic view of what is happening at the “sending” end.

For many years experiments have been conducted with this end

in view; the apparatus that is here being demonstrated, is the first to
be successful.

In actuality, the hundreds of viewers who came to see “television”
looked through a narrow tube and “were able to see outlines of shapes
transmitted only a few yards by a crude wireless transmitter”—hardly a
“cinematographic view of what is happening at the ‘sending’ end.” But
by and large the audiences were suitably impressed, though none was
impressed enough to come forward and offer to buy an interest in the
invention.

Baird tried everything he could think of to bring in money. He sent a
flyer out to every doctor in England—three thousand of them— offer-
ing to sell shares in his company. He received six replies and a total of
seventy-five pounds.

Although it wasn’'t much, it was a start. A representative from an
electrical business called Hart’s Accumulators called, trying to sell him
some batteries. Baird described what he needed, and the man said the
price would be about two hundred pounds. Baird said that he had just
ten pounds to spare. The man smiled and went away, but a few days
later a letter arrived, announcing that Hart's was going to donate the
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batteries in the interest of “encouraging pioneer work.” England’s Gen-
eral Electric Company soon joined Hart’s, providing Baird with two
hundred pounds’ worth of valves. And so the work continued.

2. It wasn't simply a question of making the system work but of
whether or not the system would ever work. Baird was assailed by skep-
ticism on all sides. The lay public, typified by the Daily Express editor,
could be excused their ignorance, but the general manager of the Mar-
coni Company should have known better. These people simply didn’t
think any form of “seeing by wireless” would ever be possible. They
were frustrating because among them were people who could have pro-
vided the funds so desperately needed, but they were not discouraging
because their ignorance was so apparent that their attitude warranted
no consideration. They were the same people who had thought the
Wright brothers and Marconi himself were crazy, the people about
whom George Gershwin had written, “They all laughed at Christopher
Columbus when he said the world was round . . .”

Far worse was the attitude of some in the scientific community who
said he was on the wrong track. News of the work in America came
over only in muted echoes, but in England there were others trying to
crack the secret of seeing by wireless. Foremost among these in 1925
was Dr. E. E. Fournier D’Albe, who published an article in Nature prov-
ing that Baird’s system could never work.

Dr. D’Albe attacked the one concept that Baird had right: sending
pictures by scanning, by breaking them down into small parts that
would be sent separately and reassembled on the receiving end. In this
procedure, the sending and receiving apparatus must be synchronized,
so the question arose as to just how perfect the synchronization needed
to be. D’Albe showed that any synchronization less than absolutely
perfect would result in a scrambled picture, and since perfection is un-
attainable, it followed that the concept of scanning was fatally flawed.

It did not follow that television was impossible, only that scanning
had to be avoided. D’Albe was working on a system in which the total
picture was to be broken down into small parts with each part trans-
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mitted simultaneously instead of in a scanned sequence. To achieve si-
multaneous transmission, D’Albe suggested that each picture particle
be transmitted on an individual frequency.

If this system had succeeded, it would have meant that the entire
spectrum of wavelengths would have been taken up to transmit just
one program,; it would have been impossible for different stations to
transmit on different channels (that is, at different frequencies).

D’Albe’s was a hopelessly complicated idea, from which no workable
system was ever developed. Still, D’Albe’s article in Nature seemed
quite convincing, even though by the time it appeared, Baird had
shown that slight errors in synchronization did not scramble the pic-
ture at all but only added a small vibration to it.

Why didn't Baird answer D’Albe’s article? He probably felt that he
could: not compete in scientific terms with real scientists; after all, he
didn't even have a bachelor’s degree. He was a tinkerer, really, not a
proper scientist. So he tried to ignore the scientific arguments raging in
the journals, although the weight of scientific opinion settled heavily
on his shoulders.

By this time Baird was aware not only of D’Albe’s work but of that of
several others around the world. Three years before, in 1922, the Lon-
don Times had reported that Edouard Belin in Paris had “proved the
practicality of television beyond question.” As Belin himself put it,

I cannot make you see the Statue of Liberty at New York, but I can
transmit the image of a point of light by wireless, and thus show you
the principle on which, when the proper apparatus is developed, you
will be able to see the Statue of Liberty while sitting inaroom in Lon-
don or Paris. . . . If a single point can be transmitted by wireless, so
canamillion. . . . There is no serious difficulty in its construction.

Although Belin faded in and out of the newspaper headlines for an-
other couple of years, his system never worked. The next year, how-
ever, the magazine Radio News reported on Jenkins's work: “Although
the machine is not as yet entirely perfected . . . I was able to see my
hand projected by radio vision.” And in Germany a Hungarian, Dénes
von Mihaly, filed a patent application for what he called a “Phototele-
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graphic Apparatus.” His book, Das elektrische Fernsehen und das Tele-
hor, was the first book exclusively about television. There was talk
of the giant corporation American Telephone and Telegraph (AT&T)
joining the race in America; Kenjiro Takayanagi began to publish in Ja-
pan; Max Dieckmann and Rudolf Hell were competing with Mihaly in
Germany. ..

The race was on, and nearly everyone else in the running had uni-
versity credentials. Some of them thought Baird was on the wrong
track, and those who didn’t were on the same track themselves but had
better laboratories and sounder funding. As Baird himself confessed, he
was nothing but “a wretched nonentity working with soap boxes in a
garret.”

Never mind. He shut all his problems and all his competitors out of
his thoughts. He knew where he was going. He knew what had to be
done.

3. Theselenium cell had two major disadvantages: it produced a
very weak electric current, and it did not turn this current on and off in-
stantaneously. The first problem, however, had recently been solved
when ]J. Ambrose Fleming invented a two-electrode variation on the
vacuum tube that he called the diode, a by-product of an interesting
puzzle called the Edison effect.

Edison's first successful incandescent lamp used a carbon filament in
an evacuated bulb. The idea was that the flow of electricity, carried to
the bulb by copper wires, would bump into the carbon filament and en-
counter a much increased resistance. As the electricity forced its way
through the carbon, friction would heat the filament until it glowed. In
order to keep the hot carbon from oxidizing and falling apart, Edison
pumped the air out of the bulb.

It worked, but there was one unexpected problem: as the bulb
burned, it got dimmer because a thin layer of black carbon began to
build up on the inside of the glass. What was happening, he realized,
was that the heat of the filament was causing carbon particles to evapo-
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rate and be deposited on the first cold surface they came to: the glass
walls.

He assigned a couple of his workers to try to find a solution but they
were unsuccessful, and Edison soon turned his attention to finding a
nonevaporative substitute for carbon as the filament material.

This was in 1883, some sixteen years before the discovery of the
electron, so there was no way to imagine that in addition to carbon,
electrons were being ejected from the filament because of its heat. But
in 1903, Fleming (Edison's former assistant who was now working for
Marconi) remembered the experiment and put it to use as a detector of
radio waves, solving in an ingenious way the problem of the weakness
of the received signal.

When a radio wave hits a receiving antenna, it causes the electrons
in the antenna to vibrate. This vibration creates an alternating current
in the wire running from the antenna to whatever detecting device is in
use. But because a radio wave spreads out in all directions, by the time
it reaches the antenna some distance away it is naturally much weaker
than when it was generated, making it hard to detect. In 1903, dots and
dashes could be distinguished at great distances, but only with diffi-
culty; the subtle variations of speech were lost.

Imagine a simple detector in which a needle will swing when an
electric signal hits it, as shown in Figure 3(a). Since the signal is weak,
the needle will barely move, and as soon as it moves to the right, the al-
ternating current will reverse itself and cause the needle to move to the
left. The result will be that as soon as the needle starts to move, it re-
. verses itself so that the total motion is hardly more than a quiver, and
the transmitted dots and dashes are difficult to read.

What Fleming did was to line up the electrons so they flowed in one
direction only. It had been found that in the Edison effect the evapo-
rated electrons flowed only when a positive plate was inserted into the
bulb to pull them away from the filament. Fleming now realized that
when an alternating current (such as is generated by the arrival of a ra-
dio signal at an antenna) is applied to the plate, the plate will alternate
between positive and negative, and the electrons will flow to it only
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when it is positive. So if the plate is connected to an antenna, as shown
in Figure 3(b), it will attract a flow of electrons from the filament only
when it is positive; when it is negative, the electron flow is simply cut
off. The result s that a pulsing flow of electrons from the filament, mov-
ing in one direction only, will be generated by the received alternating-
current radio wave. In this manner the alternating current set up in the
antenna by the reception of a radio wave is converted into a secondary
current, which moves the needle in only one direction, and the signal is
more easily seen.

The Fleming valve, or diode, was the first vacuum tube to be used for
the reception of radio waves. (It was pumped down to a vacuum to
keep the filaments from oxidizing and burning up under the impact of
the electrons.) It had been further improved when Lee De Forest, a Yale
Ph.D. who was struggling to break into the newly burgeoning radio
business, added a third stage in 1906, making the valve a triode, which
he named the Audion.

De Forest, described by radio historian Susan Douglas as “a wonder-
ful character, a churl, a rogue, a cad, a thief, a romantic, and yet proba-
bly the man most responsible for bringing radio broadcasting to the
American public,” accomplished this by inserting a zigzag wire, called
a grid, between the positive and negative plates of Fleming’s vacuum
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tube. A separate currentapplied to the grid could charge it positively or
negatively with respect to the others, impeding or accelerating the
electron flow. In fact, this “grid current” acted much like a venetian
blind; just as a small adjustment in the angle of the blinds makes a great
difference in the amount of light allowed through, so a small change in
grid current made possible a large amplification in the radio signal.

Baird therefore thought he no longer had to worry about the weak-
ness of the transmitted signal, radio and television signals being elec-
tromagnetically identical in this respect. But the problem of the time
lag remained.

He tried to solve this by using the new photoelectric cells that had
recently been developed, based not on selenium but on sodium or po-
tassium. Following the discovery of the photoelectric effect in the late
nineteenth century (in which ultraviolet light knocked electrons out of
metals), several workers had found that the alkali earth elements so-
dium and potassium were photoconductive: their electrons were mo-
bile enough that the energy of ordinary light was enough to make them
flow from one atom to another, providing an electric current. Unfortu-
nately, these elements are also extremely reactive: in air they soon react
with oxygen to form an oxide coating that shields them from the light
and thus inhibits their release of electrons; when this happens, the pho-
toconductive effect quickly disappears.

Researchers in Germany had begun to overcome this problem by
amalgamating the sodium and potassium with mercury. The mercury
protected them from ambient oxygen without affecting the mobility of
their outer electrons. The mercury effect was not permanent, however:
it merely slowed down the metals’ reaction with oxygen, so eventually
the photoconductive effect was still lost. The next step was to enclose
the metal in a glass cylinder and to replace the air with an inert gassuch
as nitrogen or argon. With no water vapor or oxygen to react with, the
metals remained pure. This marked the beginnings of modern photo-
cells. Later work, through the 1920s, extended the effect by finding
that sodium and potassium hydrides (compounds with hydrogen) de-
posited in thin layers were hundreds of times more efficient.

Baird conducted a long series of experiments with such photocells,
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and they formed part of the heart of his system, which he guarded jeal-
ously. “The exact nature of my light-sensitive device is being kept se-
cret” is all he would tell reporters. But we may surmise from his results
at the time that he had hit on the idea of pumping the air out of the glass
cylinder and maintaining a vacuum instead of replacing it with another
gas. This type of photocell, as is now well known, has the advantage of
responding quickly to the presence of light: light shines and current
flows; light is removed and the current stops.

These photocells provided an instantaneous burst of electricity, but
they had a corresponding disadvantage: they needed a large amount of
light to induce the effect. Baird’s apparatus, remember, consisted of a
Nipkow disk fashioned from the top of a ladies’ hatbox, and the small
amount of light coming through the perforations wasn’t bright enough
to trigger a response from the photocell.

So he tried building bigger Nipkow disks, finally creating an eight-
foot one out of plywood, with lenses eight inches in diameter to focus
the light onto the photocells. The disk “nearly filled the little lab” and
was spun around at two and a half revolutions per second, 150 per min-
ute. “On more than one occasion lenses broke loose,” Baird recalled,
“striking the walls or roof like bomb shells. The apparatus would then
get out of balance and jump from one side of the lab to the other until it
was stopped or the disk tore itself to pieces. I had some exciting
moments.”

Unable to make the photocells work, he decided to try something
else. He had read that “the light sensitivity of the human eye . . . resides
in a purple fluid found in the retina of the eye, and called visual purple.
I decided to make an experimental cell using the substance.” With the
chutzpah of the truly mad, he called in at Charing Cross Ophthalmic
Hospital, asked for the chief surgeon, and matter-of-factly told him he
needed an eye for “some research work I was doing on visual purple.”

The surgeon evidently took him for a doctor and told him he had
come at just the right time; he was justabout to take out a patient’s eye.
So Baird sat down and waited, and as soon as the operation was over the
surgeon came in to see him, carrying the eye wrapped carelessly in cot-
ton wool. Baird took it back to the Frith Street attic and tried to dissect
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itwitharazor, but made a mess of it and ended up throwing the eye into
anearby canal.

Pounding the walls in frustration, venting an honest Scottish rage at
arecalcitrant universe that refused to cooperate, he went back to the se-
lenium cells. But the time lag problem had not cured itself in the in-
terim. He tried chopping the light into packets by passing it through a
serrated disk, hoping that if the selenium saw a succession of sudden
bursts of light instead of a steady source, it would respond with equal
suddenness.

But nothing worked. “One could not help feeling sorry for his rest-
less nature,” one of his assistants later wrote, “watching him as he paced
up and down the laboratory.”

Still, he was transmitting something, and occasionally he got a bit of
encouragement. The editor of a popular science magazine, Discovery,
visited his laboratory and reported:

lattended a demonstration of Mr. Baird’s apparatus and was very fa-
vourably impressed with the results. His machinery is, however, as-
tonishingly crude and the apparatus in general is built out of derelict
odds and ends. The optical system is composed of lenses out of bicy-
cle lamps. The framework is an unimpressive erection of old sugar
boxes and the electrical wiring a nightmare cobweb of improvisa-
tions. The outstanding miracle is that he has been able to produce
any result at all with the indifferent material at his disposal.

But there were results:

The hand appeared only as a blurred outline, the human face only as
a white oval with dark patches for the eyes and mouth. The mouth,
however, can be clearly discerned opening and closing and it is possi-
ble to detecta wink.

This was not enough to satisfy the inventor, who was trying to trans-
mit clear and recognizable scenes. He had progressed by now past the
stage of trying to transmit simple figures like crosses or letters and was
using a ventriloquist's dummy, focusing on and trying to reproduce the
head. All he got, though, time after time was “a streaky blob.”
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He was down to his last thirty pounds when at last, on the first Fri-
day in October 1925, with a final flurry of twisting knobs and crossed
fingers, it quite suddenly worked. “The dummy’s head formed itself on
the screen with what appeared to me almost unbelievable clarity,” Baird
wrote. “I had got it! I could scarcely believe my eyes, and felt myself
shaking with excitement.”

He had to see a human face on television—that would be the real
test. He ran down the four flights of stairs and grabbed hold of the office
boy working there. He pulled him upstairs, trying to explain but too
excited to be coherent, and sat him down in front of the transmitter.
Then he ran into the other room where the receiver was, and looked
into it—and saw nothing,

His spirits sank. He ran back to the first room, and there he saw that
the boy—William Taynton by name—had backed out of the lights;
they were too bright, they hurt his eyes. Baird gave him two shillings
and sixpence and sat him back down again, making him promise not to
move. And “this time he came through. On the screen 1 saw the flick-
ering, but clearly recognisable, image of William’s face—the first face
seen by television.”

4. After this first successful television run, Baird went from tri-
umph to triumph. He showed that distance was no factor when he
transmitted through telephone lines to the BBC studio and that even
wires weren't necessary: the BBC transmitted their received signal
(from the telephone lines) over the air and Baird received it back in his
laboratory—the first wireless transmission of a television image,
though this was done informally and soon stopped by “someone up
above” at the BBC.

The excitement now built steadily. True television had been ob-
tained, but how should they announce it to the world? “I was extremely
nervous in case while I waited, someone else achieved television and
gave a show before I did,” related Baird. His financial partners, on
the other hand, opposed any public announcement; they were “ter-
rified that someone would copy my work, and particularly frightened
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[with very good cause] that the big wireless concerns would be given
an impetus to take up television research, and use my work as a
guide.”

Baird’s concerns won out over those of his backers, and he invited
the Royal Institution to a demonstration. To maintain the dignity of the
occasion, the Times was the only newspaper invited. On Tuesday, Janu-
ary 26, 1926, the small attic room on Frith Street was jammed full of
distinguished visitors in full evening dress. “This gorgeous gathering
found that they were expected to climb three flights [actually four] of
narrow stone stairs, and then to stand in a narrow draughty passage,
while batches of six at a time were brought into the two tiny attic rooms
which formed my laboratory.”

Baird was afraid that the enormous Nipkow disk, spinning at a rapid
rate, might shake loose one of its lenses—as it not infrequently did—
sending dangerous glass shards flying around the room like shrapnel.
He had visions of next morning’s Times: “Royal Institution Massacre
in Soho!”

But the worst that happened was that one of the members who vol-
unteered to be televised sat too close to the disk and his long white
beard got caught in it. Fortunately his hair was yanked out before his
face got pulled into the whirling disk. Aside from that, all went swim-
mingly, and the audience responded with great enthusiasm. “Baird has
got it!” one of them said. “The rest is merely a matter of pounds, shil-
lings, and pence.”

Well, not quite. But he was certainly off and running. The Times pub-
lished a laudatory, if cautionary, piece, stating that they had examined
the “apparatus designed by Mr. J. L. Baird, who claims to have solved
the problem of television. . . . Ithas yet to be seen to what extent further
developments will carry Mr. Baird's system towards practical use.”
Other papers picked up the story, however, without the cautionary as-
pects. The New York Times reported that “the international race for the
perfection of television has been won by Great Britain. . . . Within a few
months, it was declared, a central television station may be erected. . . .
Movements of [the subject’s] face were clearly seen in another room,”
and the Radio News headlined, “Television an Accomplished Fact.”
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The following days saw hordes of reporters from the lesser papers
climbing the rickety stairs of 22 Frith Street. Baird gave demonstra-
tions “to every newspaper from the Times to Tit-bits, and to everyone
who was willing to come, from the office boy to the Prime Minister.”
Gone was any lingering attempt to preserve “dignity”; he was con-
sumed with the idea that he must get his achievement before the pub-
lic, both to raise private funds and to establish his own priority of
invention.

It wasn't easy to overcome the skepticism of the public. Many people
suspected trickery—for example, that he was hiding someone behind
the receiver or was using mirrors to fool them. “I remember being
called away in the middle of a demonstration to a distinguished scien-
tist,” Baird wrote. “I came back suddenly and was surprised to find this
venerable old gentleman crawling about under the apparatus. He was a
little embarrassed, but pointed out that as he had to make a report it
was his duty to satisfy himself that there was no trickery.”

Asastunt, Baird set up a transmitter that used infrared instead of vis-
ible light. This allowed him to televise a scene in utter darkness. It
wasn't clear what use this could be—and indeed it still is’'t—but it was
the sort of thing that titillated the public. As he was coming down to
breakfast in his hotel, a young lady stopped him on the stair and asked
if it was really true that he had a device that could see in the dark. He re-
plied that it was, and she said, with a coy smile, “That explains the
queer tickling sensation I had last night in bed.” You naughty man, she
probably added under her breath.

In a circus atmosphere such as this, it is no wonder that scientists
witnessing Baird’s exhibitions thought there might be chicanery in-
volved. But little by little they were convinced. A. A. Campbell Swin-
ton, the theoretical pioneer who had first discussed the concept of
cathode-ray television, was heard to remark at his club: “I have been
converted! I have been converted!” When questioned, he answered
that it was not religion he was talking about but television. He wrote to
the Times that television had arrived, and he himself had witnessed it
and could vouch for it.
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5. WithBaird's new success appeared an old friend. Captain Oliver

George Hutchinson, with whom he had spent one sociable evening
back in London drinking brandy and planning to merge their cheap
soap businesses, read in the papers about this new marvel of the age
and showed up one morning at the Frith Street laboratory. Hutchinson
had prospered, and he was now ready to invest in something else. He
clapped Baird on the back, they shook hands, Hutchinson bought out
Will Day, and he and Baird formed a partnership. Baird would work
with his beloved wires and disks, and Hutchinson would be business
manager.

“Hutchey’s” first recommendation was that they should take advan-
tage of the publicity by forming a public company and selling stock.
They found a firm of stockbrokers willing to undertake the proposi-
tion, and with the solemn assurance from Baird that he had a complete
monopoly on television—that no one else in the world could do what
he was doing—the venture was solidified. On a cold day in February
1927, the final papers were signed, setting up a board of directors with
Sir Edward Manville, the chairman of Daimler Motors, as chair; Baird,
Hutchinson, and a vice president of Guaranty Trust of New York com-
pleted the board. Baird and Hutchey served as joint managing direc-
tors, with the munificent salary of fifteen hundred pounds per year.

For a brief interlude Baird was able to enjoy the fruits of financial
success. He lunched every day with Hutchey at the Café Ivy across the
street from their new laboratory. Instead of his usual midday meal of tea
with one scone and two pats of butter, he was now starting off lunch
with cocktails and hors d'oeuvres, then “a nice bowl of rich pea soup,
fritto misto, curried chicken and Bombe Gladys Cooper, washed down
with copious draughts of Chateau Y’quem, followed by coffee and
petits-fours washed down with Bisque d’Bouche Brandy. ... Those
were the days!”

Baird would later regret his naiveté of these years, when he did not
take advantage of his celebrity “to get into the right circles. I turned
down all sorts of invitations and continued to shuffle around in the lab
in a state of dirt and dishevelment, absorbed in my bits and pieces. I
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paid for my carelessness later on, when big business got hold of televi-
sion and of myself. Oh! Why did I not cash in while the going was
good?”

Of course, becoming a corporation wasn't all petits fours and
brandy. There were drawbacks as well. The first chairman, Sir Edward
Manville, was a nuisance at board meetings, where he would pontifi-
cate and bore Baird, but this was easily handled by Baird’s simply nod-
ding off. Quite another matter was the nuisance of Sir Edward’s being
an engineer by training and having the notion that this entitled and
even obligated him to take an interest in the technical aspects of televi-
sion and to offer Baird his continual advice. “Ever and again [ was inter-
rupted by the intrusion of his portly figure. He boomed at me through
a cloud of cigar smoke, asked innumerable pointless questions, and, -
what was worse, he made impossible suggestions. When I tried to ex-
plain that they were impossible his booming became angry and omi-
nous, and he glared indignantly and overbearingly at me over his
impressive facade of double chins.”

Baird couldn’t compete with him on his own terms, but he was clev-
erer than Sir Edward. When the company moved into new space in
Long Acre, London, Baird had the door to the laboratory “made just
wide enough to let myself through and far too narrow to admit Sir Ed-
ward. The first time he appeared there was a most heart-rending and
embarrassing scene—he was an obstinate and determined man—and
he got through! But he lost several buttons from his waistcoat and
dropped his cigar and tramped on it in the process. He never visited my
laboratory again.”

Baird’ spirits dampened when the winter weather arrived; he caught
his “usual chill,” but this time he couldn’t seem to recover. His doctor
diagnosed a liver ailment and associated disorders. A diet of boiled fish,
soda water, and toast replaced the Ivy feasts, and slowly his health came
back. But not completely: he consulted one specialist after another and
received diagnoses of polyps in the nose, tonsillitis, inflammation of
the antrum, inflamed gums, sinusitis, and streptococcus discharge. He
took one treatment after another but remained sickly the rest of his life.

Nor was his health the only cloud on the horizon, for “by an
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astounding coincidence,” as he later recalled, “the very next morning
[the day after the final papers had been signed, in February of 1927] the
London newspapers were filled with headlines: ‘American Telephone
and Telegraph Company Gives Television Demonstration.’”

The Baird monopoly was over. American Big Business was here; Go-
liath was about to tackle David.
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Human genius has now destroyed the impediment
of distance. Herbert Hoover, 1927

1. Actually, it was net until April 7, 1927, that
American Telephone and Telegraph broke out of the laboratory and
surprised the world with their television accomplishments. The news-
paper headlines screamed:

FAR-OFF SPEAKERS SEEN
ASWELL ASHEARD HERE
IN ATEST OF TELEVISION

APHOTO COME TO LIFE

HOOVER'S FACE PLAINLY
IMAGED AS HE SPEAKS
IN WASHINGTON

THE FIRST TIME IN HISTORY

The New York Times was properly enthusiastic—as well as chauvin-
istic, ignoring Baird’s work in England. This was to become character-
istic of the television race: each group’s accomplishment was hailed as
“the first in history,” especially by the group itself. In AT&T’s case,
however, even if their demonstration wasn't the first, it was still pretty
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impressive. As befit a major corporation, AT&T put on a damn good
show, all the more surprising because until then they had kept a dis-
creet silence regarding the television research being conducted by Dr.
Herbert E. Ives and his research team. Ives had been working since
1924 on a television/telephone system, with the object of establishing
both visual and aural two-way communications across the country.

On April 7, AT&T gathered together a distinguished audience of
college professors and scientists, reporters and politicians, engineers
and administrators at the building of their New York subsidiary, the
Bell Telephone Laboratories. First the audience was taken on a tour of
the equipment: two Nipkow disks, each fifteen inches in diameter with
fifty holes; one disk was for transmission and the other for reception.
Ives's team had devised a technique to avoid the terribly bright lights
needed for illumination; the scene was lit by a bright light that shone
only ina thin pencil beam through the holes of the transmitting disk, so
that instead of being bathed in light, the subject was lit by a searchlight-
like beam that scanned over him as the disk revolved.

Two screens were shown. One, two feet by two and a half feet, was
intended as “an adjunct to a public address system”; the other, two by
two and a half inches, “was suitable for viewing by a single person
[seated at] the telephone.”

After the tour, the demonstration began. Herbert Hoover, then sec-
retary of commerce, spoke first. (Television was not yet powerful
enough to command a presidential appearance.) Through a telephone
he told the watchers and listeners that he was proud “to have a part in
this historic occasion . . . the transmission of sight, for the first time in
the world’s history. Human genius has now destroyed the impediment
of distance in a new respect, and in a manner hitherto unknown. What
its uses may finally be, no one can tell. . . . We may all take pride in the
fact that its actual accomplishment is brought about by American ge-
nius and its first demonstration is staged in our own country.”

It’s easy to imagine Baird’s rage when he read that. The New York
Times went on to report that “at times the face of the Secretary could not
be clearly distinguished . . . [but] near the close of his talk he turned
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his head to one side, and in profile his features became clear and full of
detail. On the smaller screen the face and action were reproduced with
perfect fidelity.”

Hoover was followed by an AT&T vice president and several others.
“The speaker on the New York end looked the Washington man in the
eye, as he talked to him. On the small screen before him appeared the
living face of the man to whom he was talking. Time as well as space
was eliminated.”

The first part of the demonstration was transmitted over telephone
lines; the people in Washington had been physically linked to the
people in New York by AT&T’s cables. But in the second part—which
featured a couple of vaudeville comedians—there was no connection
atall; the pictures were sent through the air by radio waves, originating
from a studio in New Jersey. Everyone present suddenly realized that it
would soon be possible to see and talk to people anywhere on the face
of the earth.

AT&T was not interested in going into broadcasting but only in ad-
vancing one-on-one radiotelephonic-television connections. And they
soon decided that television did not offer enough promise in this field
to justify their spending the money on research that would be needed
to compete effectively with everyone else. So Baird, as it turned out,
had nothing to fear from them. Instead, it would be two other corporate
giants, General Electric and Westinghouse—brought under the aegis

" of the Radio Corporation of America—that would finally defeat him.

2. On January 11, 1927, the New York Times had carried another
story that somehow Baird hadn’t noticed. It reported that Dr. E.EW.
Alexanderson of the General Electric Company, in a demonstration to
the Institute of Wireless Engineers in New York, had sent photographs
via radio. Not merely still photographs but a film strip. “It was crude re-
production,” the paper reported, “but it moved.” The next day the Lon-
don Times announced that “the broadcasting by wireless of moving
pictures is an accomplished fact.”

Unknown to Baird and his backers, active television research had
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been going on at GE for several years. On March 10, 1923 (the same
year that Baird began his quest), Ernst Alexanderson, consulting engi-
neer at GE in Schenectady, had written a memo to Mr. Ira Adams of the
GE patent department:

Our work in developing methods for transmitting pictures by our
system of radio telegraphy has led me to figure on the possibilities of
transmitting moving pictures by radio.

Now, in 1927, with the first public demonstration of his work, Alex-
anderson would become one of the select group who dominated the
press coverage of the race to bring television to the people. But televi-
sion was not the object of obsession or the focal point of his life’s work,
as it was for Baird. Nor was it the culmination of a lifelong interest in
tinkering and invention, as it was for Jenkins. Instead, it was yet an-
other noteworthy episode in a career focused on scientific investiga-
tion. He alone of the three was a trained scientist, and early in his career
he had developed the philosophy that scientific progress should occur
as a natural evolution; inventions should come about as logical
“stepping-stones” rather than as bursts of genius separated from the
collective work of the scientific community. He came to television with
the bemused and tempered excitement of an already famous and ac-
complished scientist settling confidently into middle age.

Ernst Fredrik Werner Alexanderson had been born in Uppsala, Swe-
den, in 1878, the same year that Edison formed his Electric Light Com-
pany (GE's forerunner) in New Jersey. The son of a professor of classical
languages and a mother who came from military nobility, Ernst grew
up in an atmosphere of erudition and academic accomplishment. His
parents encouraged him in every creative endeavor, and he particularly
enjoyed playing in his father’s home workshop, where he built a toy
steamboat at a young age and developed an interest in becoming an en-
gineer. This eventually led him to the Royal Institute of Technology in
Stockholm.

At the time of his graduation from the institute in 1900, electri-
cal power was all the rage, and the best young scientific minds were
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flocking to the field of electrical engineering. Many of them were also
flocking to America, which was considered the capital of big-time,
cutting-edge electrical work. And the electrical capital of America was
Schenectady, New York, home of General Electric’s research laboratory.
By 1902, about twenty-five of Alexanderson's Royal Institute of Tech-
nology classmates were employed there. And early in that year, Alex-
anderson himself managed to join them. By now twenty-three years
old, he was five-foot nine, with brown eyes and blond hair, and he al-
ready sported his trademark handlebar mustache, carefully groomed
in the style to be made famous by Kaiser Wilhelm.

Within a few years of his arrival at GE, he had invented a new type of
alternator that resulted in the transmission of radio signals across the
ocean. His original annual salary of $750, which had risen to $2,900 by
1907, jumped to $4,000 in 1910. He became an American citizen in
January 1908 and married Edith Lewin, a GE secretary. Ten years out of
the Royal Institute of Technology, he had made a permanent home in
America and a place for himself in the scientific world.

In 1917, with America on the brink of entering the World War, Alex-
anderson asked one of his assistants, Charles Hoxie, to begin experi-
ments on the photographic reception of radio signals. His idea was to
transmit pictures as a method of communication with airplanes, undis-
turbed by cockpit noise. The idea didn’t work, but six years later, in
1923, this interest in the transmission of visual images would come
back and stick.

By then he was at the top of his profession, a charter member of GE’s
new Consulting Engineering Department, which had been set up to
“enable a few elite engineers to select challenging problems and be pro-
vided with the resources needed to solve them.” The autonomy that
this provided allowed him to follow his interests into the field of televi-
sion. He was forty-five years old, happily married to his second wife
(his first had died in 1912, two weeks after giving birth to their second
child), and was already becoming a legend at GE for his mental abstrac-
tion as well as his genius. “You’d be talking to him,” recalled colleague
Harold Beverage, “and all of a sudden he’d start talking in Swedish.
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You'd have to say, ‘Hold on, back to English.’” His daughter Edith re-
membered, “I once met him at the corner of Erie and State, and he
bowed to me. I finally said, ‘Daddy, hello!” He didn’t know who I was.”

This abstraction didn't prevent his career from blossoming. During
the war he had overseen the establishment of a transoceanic radio sys-
tem based on his own new high-powered alternator. When the Radio
Corporation of America (RCA) was formed in 1919, he was appointed
its first chief engineer, while continuing to work for GE at an opulent
combined salary of $20,000. He received the Institute of Radio Engi-
neers’ Gold Medal for his alternator, “a major advance in the science or
art of radio communication,” and went on to serve as the IRE’s vice
president in 1920 and presidentin 1921.

On January 5, 1923, he wrote to Adams of the patent department:

At the luncheon and dinner given this week for General Harbord the
possibilities were touched upon by Mr. [Owen] Young and others of
sending pictures by radio. It seems like a coincidence that just a week
before I specially asked Mr. Ranger to look into the possibility of
sending pictures over our existing oceanic circuit as a way of increas-
ing the earnings of the station. I outlined to him a method by which
this can be done using only apparatus that already exists at present.

Then came the March memo to Adams regarding the possibility of
transmitting moving pictures. In it, he envisioned a mechanical scan-
ner sweeping a beam of light across the image, connected to an appara-
tus of one hundred separate radio transmitters operating in parallel,
“acting simultaneously upon 100 photo-electric cells which thereby
modulate one hundred circuits,” in order to tackle the seemingly insur-
mountable problem that “600,000 unit impressions must be transmit-
ted in one second.”

“This feat is conceivable;” he wrote, and with that statement he
joined the ranks of the television “nitwits.”

Alexanderson’s renewed interest in television coincided with and was

heightened by his entry into the field of shortwave propagation. Early
in the 1920s, amateur radio transmitters discovered that shortwaves
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could be used to transmit over great distances, and soon the entire ra-
dio industry was experimenting with them. On July 24, 1924, Alex-
anderson wrote to F C. Pratt, a GE vice president:

Personally, I believe that short waves hold possibilities of opening up
whole new systems of communication of a scope that we can at pres-
ent only vaguely foresee. . . . Short waves are particularly adapted
for radio transmission of pictures; even moving pictures by radio
such as broadcasting of a boxing match is conceivable by the use of
short waves.

The evolution of his television ideas was well under way. By August
1924 he had trimmed down his concept of one hundred separate radio
channels to “sixteen independent photo channels, each covering one-
sixteenth of the picture.” Alexanderson was convinced at this point
that Baird’s notion of scanning—of sending a series of separate pictures
and requiring “the eye . . . to retain the image for a sixteenth of a sec-
ond”—was misguided. “I believe,” he wrote, “that such a process would

cause a great eye strain. . . . [ therefore believe it essential in realizing
television that the field of vision should be illuminated continuously,
or nearly continuously.”

But by December 1924 he had changed his mind. He described to
the patent department the latest design of his and Hoxie’s, which used
a Nipkow disk to scan the scene, much as Baird was doing. “ have seen
this device in operation,” Alexanderson wrote, “and am satisfied that
the impression on the eye is the same as if the whole picture were con-
stantly illuminated.” Using the disk at the transmitting end, Hoxie
pointed a camera at the window on December 12, and Alexanderson
“listened on a telephone connected directly to the photoelectric cell
and could distinctly hear the high-pitched sound appear and disappear
when a writing pad was held at the spot in the window opening which
was focused on the photoelectric cell.” They hadn’t even begun to try to
turn the signal back into a picture at the receiving end, but already
Alexanderson concluded that his disk system was “more practical than
the system of rotating lenses developed by Mr. Jenkins<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>