American Broadcasting



STUDIES IN PUBLIC COMMUNICATION

AMERICAN
BROADCASTING

A Source Book on the
History of Radio and
Television

By ¢
LAWRENCE W. LICHTY

and
MALACHI C. TOPPING

QWERSITY

LIBRARY
SASKATOON

\\

1\

JMskarene

COMMUNICATION ARTS BOOKS

HASTINGS HOUSE, PUBLISHERS - NEW YORK

755/



For HBS

Copyright © 1975, by Hastings House, Publishers, Inc.

All rights reserved. No part of this publication may

be reproduced, stored in a retrieval system, or transmitted,
in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, without the

prior permission of the Copyright owner or the publisher.

Library of Congress Cataloging in Publication Data

Lichty, Lawrence Wilson, comp.
American broadcasting.

Includes bibliographical references.
1. Radio broadcasting—United States. 2. Tele-
vision broadcasting—United States. 1. Topping, Malachi C,,
joint comp. II. Title.
HEB8689.8L5 384.54'0973 74-2024
ISBN 0-8038-0362-1
1SBN 0-8038-0370-2 (phk.)

Published simultaneously in Canada by
Saunders of Toronto, Ltd., Don Mills, Ontario

Designed by Al Lichtenberg
Printed in the United States of America



STUDIES IN PUBLIC COMMUNICATION

A. WILLIAM BLUEM, GENERAL EDITOR, 1966-1974



STUDIES IN PUBLIC COMMUNICATION

MASS MEDIA AND COMMUNICATION
Edited by Charles S. Steinberg

THE LANGUAGES OF COMMUNICATION

A Logical and Psychological Examination
by George N. Gordon

TO KILL A MESSENGER

Television News and the Real World
by William Small

INTERNATIONAL COMMUNICATION

Media—Channels—Functions
Edited by Heinz-Dietrich Fischer and John Calhoun Merrill

THE COMMUNICATIVE ARTS

An Introduction to Mass Media
by Charles S. Steinberg

PERSUASION

The Theory and Practice of Manipulative Communication
by George N. Gordon

MASS MEDIA AND THE SUPREME COURT

The Legacy of the Warren Years
Edited by Kenneth S. Devol

THE PEOPLE’S FILMS

A Political History of U.S. Government Motion Pictures
by Richard Dyer MacCann

THE IMPERATIVE OF FREEDOM

A Philosophy of Journalistic Autonomy
by John Calhoun Merrill

CONGRESS AND THE NEWS MEDIA
Edited by Robert O. Blanchard

AMERICAN BROADCASTING
A Source Book on the History of
Radio and Television
by Lawrence W. Lichty and Malachi C. Topping



CONTENTS

Television in the Thirties
Robert H. Stern

Preface xix
A. William Bluem: A Tribute xxi

Part One / TECHNICAL 1

Wireless Signals Across the Ocean

New York Times 5

History of the American Marconi Company

Thorn Mayes 12

A Technological Survey of Broadcasting’s Prehistory,

1876-1920

Elliot N. Sivowitch 17

Nathan B. Stubblefield and His Wireless Telephone

Thomas W. Hoffer 32

The Story of the Super-Heterodyne

Edwin H. Armstrong 39

Television on the Way

Kansas City Star 45

Television: The Whirling Beginning

David T. MacFarland 46

The Early Days: Some Recollections

Viadimir K. Zworykin 53

56



vi

10

AMERICAN BROADCASTING

The Development of Magnetic Recording
R. E. B. Hickman
Color It Confusing: A History of Color Television

11
Lynn A. Yeazel
Illustrations
Part Two / STATIONS
12 The Golden Anniversary of Broadcasting
Gordon R. Greb
13 History of Broadcasting and KDKA Radio
Westinghouse Broadcasting Co.
14 What the Detroit News Has Done in Broadcasting
R. ]J. McLauchlin
15 “Oldest Station in the Nation”?
R. Franklin Smith
16 Who Will Ultimately Do the Broadcasting?
Radio Broadcast
17 Pioneer Station WOXK
On lowa
18 WTM]J-FM: A Case Study in the Development of FM
Broadcasting
Christopher H. Sterling
19 The Pre-Freeze Television Stations
Robert Pepper
Tables
Part Three / NETWORKS
20 Letter to E. W. Rice, Jr., Honorary Chairman of the
Board, General Electric Company, June 17, 1922
David Sarnoff
21 Good National Radio Programs Prove “What the Public
Wants”’
Jennie Irene Mix
22 Early History of Network Broadcasting (1923-1926) and
The National Broadcasting Company
Federal Communications Commission
23 What We Thought of the First Columbia Broadcasting

Program
John Wallace

68
72
8o

89

95

102
110

114
125

128

132

139
148

157

163

164

166

175



CONTENTS

24

25

26

27

28

The Columbia Broadcasting System

Federal Communications Commission

What About the Future of Chain Broadcasting?
Charles Magee Adams

The Mutual Broadcasting System

Federal Communications Commission

The Liberty Broadcasting System

David T. MacFarland

The Rise and Fall of the DuMont Network
Hal W. Bochin

Tables

29
30
31
32
33
34
35
36
37

38

39

40

Part Four / ECONOMICS

Should Radio be Used for Advertising?
Joseph H. Jackson

Who Will Pay for the Campaign Broadcasting?
J. H. Morecroft

Who Is to Pay for Broadcasting and How?
Radio Broadcast

Who Is to Pay for Broadcasting—and How
H. D. Kellogg, Jr.

Broadcasting and Its Problems

Hiram L. Jome

How Much It Costs to Broadcast

Austin C. Lescarboura

Who Pays the Broadcaster?

Orrin E. Dunlap, Jr.

1928: Radio Becomes a Mass Advertising Medium

John W. Spalding
Broadcasting: A New Industry
H. A. Bellows

Some Fundamental Aspects of Radio Broadcasting

Economics
Herman S. Hettinger

H. V. Kaltenborn and His Sponsors: Controversial Broad-

casting and the Sponsor’s Role
David G. Clark

Competition Among Mass Media and the Public Interest

Harvey ]. Levin

Tables

vii
178
181
185
188
190

193

195

204
206
207

208

214
217
219

229

230

236

244
256



viii

41

42

43

44

45

AMERICAN BROADCASTING

Part Five / EMPLOYMENT

Making Radio Your Business

Carl Dreher

Broadcasting Personality

James C. Young

At Last—Great Artists Over the Radio
Jennie Irene Mix

Wendell Hall: Early Radio Performer
F. G. Fritz

Clearance at CBS

John Cogley

Tables

46
47
48
49
50
51
52
53
54
55
56

57

58

Part Six / PROGRAMMING

How Opera is Broadcasted

C. E. Massena

Radio Drama: The Early Years
Lawrence W. Lichty

H. V. Kaltenborn’s First Year on the Air
David G. Clark

The Content of Radio Programs

George A. Lundberg

Radio’s March of Time: Dramatized News
Lawrence W. Lichty and Thomas W. Bohn
Jack Benny

Hubbell Robinson and Ted Patrick

The Rise of Radio News

Sammy R. Danna

The Press-Radio War

Sammy R. Danna

The Fourth Chime

A. A. Schechter with Edward Anthony
1938 London, March 14

William L. Shirer

How the U.S. Heard About Pearl Harbor
Ernest D. Rose

Radio War Programs

Kenneth G. Bartlett

The Soap Operas and the War

George A. Willey

265

270
271
274
276

284
290

293

315
316
320
322
324
333
338
344
350
352
354
366

369



CONTENTS

59

60
61

62

66

67

“Orchestrated Hell” and “Buchenwald”

Edward R. Murrow

The Lux Radio Theater

Bernard Lucich

The Radio Mystery Program

Martin J. Maloney

Up From Middle America: The Development of Top 40

David T. MacFarland

Programming for Television

Harrison B. Summers

Hollywood in the Television Age

Samuel Goldwyn

Television: Chicago Style

Ted Nielsen

An Apologia from the Man Who Produced the Worst
Program in TV History

Howard Blake

A History of Network Television News

Ted Nielsen

Tables

68

69
70
71

72

73

74

Part Seven / AUDIENCES

Directions for Installing an Amateur Radio Receiving
Telephone

Gerald Breckenridge

“Listening In,” Our New National Pastime

American Review of Reviews

Will Radio Hurt the Theatre?

Arthur Hornblow

Is the Radio Newspaper Next?

James D. Young

The Nature of the Broadcast Receiver and Its Market in
the United States from 1922 to 1927

Leslie J. Page, Jr.

The Influence of Invention and Discovery

W. F. Ogburn and S. C. Gilfillan

Synopsis of Methods

Frederick H. Lumley

381

391
394
399
403
406

409

415

421
429

445

458
461
462

463

467
473

479



X
75 Psychological Research in the Field of Radio Listening
Frank N. Stanton
76 Suggestions For Improvement
Harrison B. Summers
77  Why Did People Believe in the “Invasion from Mars”?
Herta Herzog
78 The Army-McCarthy Hearings and the Public Conscience
G. D. Wiebe
79 A College Community Views the Fourth “Great Debate”
Lawrence W. Lichty and Malachi C. Topping
Tables
Part Eight / REGULATION
80 The National Radio Conferences
Edward F. Sarno, Jr.
81 Regulation of Broadcasting by the Department of
Commerce, 1921-1927
Marvin R. Bensman
82 The Radio Act of 1927
W. Jefferson Davis
83 Action from the Radio Commission
Radio Broadcast
84 Broadcasting Bunk
The Journal of the American Medical Association
85 John R. Brinkley: His Contribution to Broadcasting
Maurice E. Shelby, Jr.
86 TNT Baker: Radio Quack
Thomas W. Hoffer
87 Regulatory Influences Upon Television’s Development:
Early Years under the Federal Radio Commission
Robert H. Stern
88 Radio Censorship “Code”
H. J. Ryan
8y Reaction to the “Blue Book™
Richard J. Meyer
go Development of Television: FCC Allocations and
Standards
Roscoe L. Barrow, et. al.
91 Members of the Federal Radio Commission and the

AMERICAN BROADCASTING

Federal Communications Commission 1927-1961
Lawrence W. Lichty

483
491
493
503

516
521

527

534

544
556
557
558

560

568

578
583

589

602

612



CONTENTS xi

92 The Impact of FRC and FCC Commissioners’
Backgrounds on the Regulation of Broadcasting

Lawrence W. Lichty 621
93 The FCC: A Theory of Regulatory Reflex Action

Don R. LeDuc 631
Tables 642
Notes 645
Bibliography 693

Index 709



CHRONOLOGICAL
TABLE OF CONTENTS

The readings are arranged generally in chronological order
in this additional Table of Contents.

PREHISTORY

A Technical Survey of Broadcasting’s Prehistory, 1876-1920
Nathan B. Stubblefield and His Wireless Telephone
Wireless Signals Across the Ocean

History of the American Marconi Company

Television on the Way

The Golden Anniversary of Broadcasting

The Story of the Super-Heterodyne

THE 1920s

“Oldest Station in the Nation”?

History of Broadcasting and KDKA Radio

What the Detroit News Has Done in Broadcasting

Regulation of Broadcasting by the Department of
Commerce, 1921-1927

Letter to E. W. Rice, Honorary Chairman of the Board, General

Electric Company, June 17, 1922

Directions for Installing an Amateur Radio Receiving
Telephone

The Nature of the Broadcast Receiver and Its Market in the
United States from 1922 to 1927

Broadcasting and Its Problems

How Opera is Broadcasted

xiii

17
32

12

45
95
39

114
102
110

544

458

467
210

315



xiv AMERICAN BROADCASTING

Should Radio be Used for Advertising?

Who Will Ultimately Do the Broadcasting?

Making Radio your Business

Wendell Hall: Early Radio Performer

H. V. Kaltenborn’s First Year on the Air

Radio Drama: The Early Years

Early History of Network Broadcasting (1923-1926)

Who Is to Pay for Broadcasting and How?

Who Will Pay for the Campaign Broadcasting?

The National Radio Conferences

Who Is to Pay for Broadcasting—And How

Will Radio Hurt the Theatre?

Is the Radio Newspaper Next?

“Listening In,” Our New National Pastime

Television: The Whirling Beginning

Broadcasting Personality

At Last—Great Artists Over the Radio

The Early Days: Some Recollections

Good National Radio Programs Prove “What the Public Wants”

How Much It Costs to Broadcast

Who Pays the Broadcaster?

The Content of Radio Programs

The Radio Act of 1927

Action from the Radio Commission

The National Broadcasting Company

What About the Future of Chain Broadcasting?

1928: Radio Becomes a Mass Advertising Medium

What We Thought of the First Columbia Broadcasting Program

The Columbia Broadcasting System

Regulatory Influences upon Television’s Development: Early
Years under the Federal Radio Commission

THE 1930s

Television in the Thirties

Broadcasting: A New Industry

“Broadcasting Bunk”

TNT Baker: Radio Quack

John R. Brinkley: His Contribution to Broadcasting

The Influence of Invention and Discovery

Radio’s March of Time: Dramatized News

The Mutual Broadcasting System

Some Fundamental Aspects of Radio Broadcasting Economics

204
125
270
276
320
316
166
207
206
534
208
462
463
461

46
271
274

53
164
214
217
322
556
557
166
181
219
175
178

578

56
229
558
568
560
473
324
185
230



CHRONOLOGICAL TABLE OF CONTENTS

Synopsis of Methods

Pioneer Station WgXK

Psychological Research in the Field of Radio Listening

Jack Benny

The Rise of Radio News

The Press-Radio War

1938 London, March 14

Suggestions for Improvement

Why Did People Believe in the “Invasion from Mars”?

H. V. Kaltenborn and His Sponsors: Controversial
Broadcasting and the Sponsor’s Role

WTM]J-FM: A Case Study on the Development of FM
Broadcasting

The Fourth Chime

THE 1940s

How the U.S. Heard about Pearl Harbor
Radio Censorship “Code”

Radio War Programs

The Soap Operas and the War
Programming for Television
“Orchestrated Hell” and “Buchenwald”
Reaction to the “Blue Book”

The Development of Magnetic Recording
The Radio Mystery Program

The Lux Radio Theater

Hollywood in the Television Age

THE 1950s

The Pre-Freeze Television Stations
Television: Chicago Style

Competition Among Mass Media and the Public Interest

Color It Confusing: A History of Color Television
The Liberty Broadcasting System

The Rise and Fall of the Dumont Network

The Development of Top 40 Radio

An Apologia from the Man Who Produced the Worst Program

in TV History

The Army-McCarthy Hearings and the Public Conscience

Clearance at CBS

Xv

479
128
483
333
338
344
352
491
493

236

132
350

354
583
366
369
403
381
589

394
391
406

139
409
244

72
188
190
399

415
503
284



xvi AMERICAN BROADCASTING

A History of Network Television News 421
Development of Television: FCC Allocations and Standards 602
THE 1960s
A College Community Views the Fourth “Great Debate” 516

Members of the Federal Radio Commission and Federal
Communications Commission 1927-1g61 612
The Impact of FRC and FCC Commissioners’ Background
on the Regulation of Broadcasting 621
The FCC: A Theory of Regulatory Reflex Action 631

LIST OF TABLES

At ends of Parts (other than Tables included in articles in text)

PART Two
1. Broadcast Stations 148
2. AM Stations on Selected Channels 149
3. AM Stations by Classification 150
4. AM Channels and Stations on Each Channel 150
5. AM Stations by Power Classification 151
6. AM Stations by Power, Operating Hours and Directional Antennae 152
7. FM and TV Stations on Selected Channels 153
8. AM, FM and TV Stations by Community 153
9. AM Station Ownership 154
10. TV Station Group Ownership 154
11. AM, FM, TV and CATV Ownership 155
PART THREE
12. Stations Affiliated with National Networks 193
13. Stations Owned by Networks 194
PART FOUR
14. Advertising Dollars 256
15. Radio and Television Advertising Billings 257
16. Station and Network Revenues and Income 258
17. Station Average Revenues and Income 259
18. Station Revenues, Expenses, Profits and Cost 260
19. Station Revenues and Profits 261
20. Station Transfers 262
21. Audience and Station Investment 263
22. Broadcast Advertisers by Product Categories 263
PART FIVE
23. Employment in Broadcasting 290

24. Network Television Production Employees and Earnings 291



LIST OF TABLES

25.
26.
27.
28.
29.
30.
31.
32.
33
34.
35.
36.
37.
38.
39.
40.

41.
42.
43
44
45.

47.
48.
49.

50.
51.

PART SIX
Network Radio Evening Programming
Network Radio Daytime Programming
Network Radio Weekend Programming
Network Radio Programming Summary
Thriller Drama, Quiz, and Talk Programs
Network Radio News Programming—World War 11
Network Radio News Programming—1974
Radio Station Formats
Network TV Evening Programming
Network TV Daytime Programming
Network TV Weekend Programming
Network TV Programming Summary
Network TV Specials
Television Station Programming
Live, Film and VTR Programming on TV Networks and Stations
Television Program Costs

PART SEVEN
Radio Set Sales and Saturation
TV Set Sales and Saturation
Television Saturation
Average Radio and TV Use Per Household
Top Rated Radio Programs—1930-1939
Largest Television Audiences
Top Rated TV Programs—1951-1970
Cable TV Systems and Subscribers
Radio and Television Credibility

PART EIGHT
FCC License Revocations and Denials—1934-1971
Fines and Short-Term Renewals

xvii

429
430
431
432
433
434
434
435
436
437
438
439
441
442
443
444

521
522
523
523
524
524
525
526
526

642
643






PREFACE

THE MATERIAL that follows was selected by use of a number of dif-
ferent criteria. Above all we tried to give as complete and accurate a
picture of broadcasting as possible within our knowledge and the
material we could gather, study, digest and use.

We considered material from varied sources—choosing, when
possible, those with the best primary data. We tried to balance schol-
arly articles with the journalism of the times. For every article re-
printed in this book there were 20 articles or more reviewed and we
hope that the selections give a sense of the variety and breath of
broadcast research. What was chosen is a reflection of our own image
of broadcasting history and reveals, at least to us, many gaps in our
knowledge. We hope that broadcast historians will not only correct
our errors of fact and interpretation but broaden the scope of re-
search to fill in the blank spots.

Some items that might have been used were not because they
are widely available in other collections. Examples are sources of
such articles as the Langs’ report on MacArthur’s Chicago parade or
various legal documents. We present less on social effects than is
deserved because there are a number of anthologies of this nature al-
ready in print. The most editing of articles was done on the early his-
torical selections. To the authors of articles published here for the
first time we are particularly grateful for their work and editing
through many versions. All other selections are reprinted with per-
mission, except for those for which neither author nor publisher
could be located. The major editing focus was to reduce redundancy,
a task in which we were not completely successful. In a few cases we
added material to account for later information. Most of the punctua-
tion and spelling was left as original with corrections only for typo-

xix



XX AMERICAN BROADCASTING

graphical errors and inconsistencies in form or grammar. The original
style remains.

Much of our work was made easier by the editing skills of Bob
Summers, Mike Kittross and Chris Sterling, editors of the Journal of
Broadcasting.

Sandra, Claire, Gabrielle, Belinda and Laurel gave up nearly
every holiday for “the book.” Many students sent us in search of an-
swers with their questions; some spent long hours themselves pick-
ing academic nits. Many helped us compile hard-to-get pieces of in-
formation but four who must be mentioned are Hal Niven of the Na-
tional Association of Broadcasters and Broadcast Education Associa-
tion, the late Leonard Weinles at the Federal Communications
Commission, Larry Frerk and the A. C. Nielsen Company, and Ken
Lichty. Authors and publishers graciously allowed us to borrow both
part and parcel of their works.

The Graduate School of the University of Wisconsin-Madison
and the Oklahoma Broadcasters Association provided financial aid.

Most of all we thank the broadcasters, journalists, and scholars
whose work we have tried to present as truthfully as we know how;
and Bill Bluem, Russell Neale and others of Hastings House who
saw our eight-year project through to the end.

For our readers we hope this is only the beginning of their un-
derstanding of the history of that indefinable thing called American
broadcasting.

LWL
MCT



A. WILLIAM BLUEM

A Tribute

This is the last book in the series of Studies in Public Com-
munication under the general editorship of A. William Bluem. Bill
died in April 1974. This space was reserved for his Introduction. His
teaching and writing will stand for that Introduction.

Bill was the blithe scholar. His knack at finding the gaps in infor-
mation about communication was matched by his courage in publish-
ing to fill those gaps. His work as author and editor attests to his in-
sights into the needs in the study of communication. He was
continually hammering at the supports for a bridge between the
business of broadcasting and the academic study of communications.

As scholar, founding editor of Television Quarterly (1962), gen-
eral editor of this and a companion Hastings House series, Studies in
Media Management, he gentled both academics and broadcasters, as-
suring each that the other was acting in good faith.

To us he was the best kind of editor. He had faith in our project
and encouraged us when no one else did. He gave us support but left
us alone.

Likely, his outlook is best expressed in his own words:

If we possess the technology by which to obliterate ourselves,
we also have the capacities to harness technology in the responsible
service to mankind—seeking not only an essential betterment and a
new level of harmony among men and nations, but the individ-
ualation of man. Even the most skeptical detractors of the mass
media will admit that television, in its greatest moments, has served
both goals. For all can sense that the images on the TV screen help
to create, for the first time in human history, communicating man—a
creation which underlies both a social and individual view of life.

As he said others must, his work was “an unceasing attempt to
seek and transmit the inherent, and fundamental, relationships be-
tween the field of broadcasting and the whole of human knowledge.”

LWL
MCT
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PART ONE

TECHNICAL

. . . The child born today in New York City, when in middle age,
shall visit China, may see reproduced upon a screen, with all its
movement and color, light and shade, a procession at that moment
passing along his own Broadway. A telephone line will bring to his
ear music and the tramp of marching men. While the American pag-
eant passes in the full glare of the morning sun, its transmitted ray
will scintillate upon the screen amid the darkness of an Asian night.
Sight and sound will have unlimited reach through terrestrial space.

—Charles H. Sewall, Harper's Weekly,

December 2g, 1900.

Perhaps no other branch of science enjoys the romance and the
spirit of adventure ever present in Radio.
—Radio Broadcast, 1922.

HE PERSONALITIES of the magnificent pioneers in broadcast-

ing technology were as inventive as some of the tubes and wiring
schemes they designed. Imagine Lee De Forest driving the streets
of New York in the back of a car while he sparked out noisy mes-
sages on a dummy transmitter. Think of the very creditable
Christmas program devised by Reginald Fessenden on that first
voice broadcast in 1906. And when they were not promoting and
publicizing their passion for the ether, they were defending their
patents against the curious usurpers.

The invention, the men and the times cannot be separated and
keep a true flavor of the history of broadcast technology. Broadcast-
ing developed in an era when men believed that technology would
solve the world’s problems. From the boy who took the balls off his
brass bed posts at night to send his messages, to the sophisticated
researcher in Westinghouse laboratories there was a religious fervor
around the invention of this device. Herbert Hoover was expressing
the feelings of many men when he wrote:

. . the ideal of universal communication, which has long aimed to
inter-relate everyone possessing the necessary equipment anywhere
on this earth, is in its realization predictable and must be accepted

1



2 AMERICAN BROADCASTING

as an augury of better understanding and of swifter means of ac-
complishment throughout the world.! *

Popular radio magazines of the 1920s were packed with stories
about new receiving and sending techniques; but also, in each ar-
ticle, the writer stressed the personality of Marconi, De Forest,
Armstrong, Fleming or Jenkins as part of the story. The pages of
Radio Broadcast, Radio News, Electronic World, Radio Digest, The
Wireless World and Radio Review, Scientific American and even
American Boy told about radio and television. Inventions abounded.
Every tinkerer was hearing the message: Invent something, get a
patent, get rich, save the world.

As late as 1929, The Annals used an article that declared “the
most fruitful field for improvement [in radio] . . .is. . . in the de-
sign of the antennas.” 2 The history of technology and programming
are linked. The electrical transcription made spot announcements
feasible and changed programming as did the introduction of wire
and tape recording.3 Color changed the economics of television.
Early broadcasters also affected early programming. Technicians
such as Dr. Conrad, Dr. De Forest and others selected the programs
for early radio and their vision (or lack of vision) in this was surely
responsible for some of the ideas that carried through the days of
early programming,.

While De Forest called himself the “Father of Radio” historical
research reveals that he had little understanding of his “invention.”
Unfortunately much of what is known about the invention of what he
called the *“audion”—actually the triode—was reported by De
Forest, himself. To say he was immodest is understatement.

His undergraduate education has been described as “undis-
tinguished” but he earned a Ph.D. writing what might have been the
first dissertation closely related to wireless telegraphy. His academic
credentials, compared with the bizarre backgrounds of other radio
tinkerers, added to his credibility.

Summarizing the early history of the “audion” Robert Chipman
wrote:

DeForest’s legend of the triode insists that each step in his ex-
periments brought a marked improvement and that he immediately
found the grid-triode to be the most sensitive device of all. The fact
is that all the versions except the final grid-triode must have been
extremely poor detectors. The impression, implicit in popular ac-
counts and nurtured by DeForest, that the grid-triode was immedi-
ately recognized as a miraculous achievement is also contradicted
by a number of facts.4

Thus, Chipman concludes that De Forest “invented” only in the
“cut-and-try” sense of the word a method with “no scientific under-

* Footnotes are at the end of the book.



TECHNICAL 3

standing of what he was doing.” After 1912 De Forest and many
other inventors and experimenters would perfect the triode. How-
ever, in 1934 the courts officially declared De Forest to be the princi-
pal inventor and the beneficiary of the triode and its various appli-
cations. This is the “justification for his eminent position among
U.S. inventors”.5

Publications before 1930, naturally, were more concerned with
the technical aspects of radio than its programming. David Sarnoff in
1922 was worried that broadcasting would not meet the challenge of
providing service after the novelty wore off.8 In 1904 when John
Ambrose Fleming wrote Marconi that he had been receiving signals
on an aerial with nothing but a mirror galvanometer and his “de-
vice,” (thermionic vacuum diode) it was the medium, not the mes-
sage that was dominant.”

No single inventor was more responsible for the development of
radio than Edwin Howard Armstrong. As an undergraduate at Co-
lumbia University he perfected the concept of the feedback circuit.
Two decades later he developed FM and spent his life promoting its
high frequency, quality signal. Armstrong began working nearly full
time in 1928 to perfect frequency modulation. In 1930 he filed his
first basic FM patents. In 1933 Armstrong demonstrated his work
to David Sarnoff of RCA and in 1934 Armstrong installed an exper-
imental FM transmitter in the Empire State Building working with
RCA’s research labs. But RCA, and others, were more interested in
television.®

In 1936 the FCC issued Armstrong a permit to build an experi-
mental FM station. His station W2XMN, went on the air in 1938, and
in July 1939 began a regular schedule of programs. The next year the
first FM and AM-FM combination sets were available to the public.
There seemed to be great interest and there were a number of appli-
cations for commercial FM stations, but there also were many FCC
hearings and rule changes.? World War 11 stopped the progress of
FM. About 50 commercial FM stations remained on the air during
the war but more than 400 applications for stations were on file with
the FCC. In June 1945 the FM band was moved up the spectrum to
88-108 megacycles. This made obsolete all existing FM receivers
and required changes in transmitting equipment. With a second start
FM was again on its way as applications for stations poured into the
FCC.

Maybe as important as the inventors were the prophets. In 1912
S. C. Gilfillan wrote:

There are two mechanical contrivances, one now taking its first
unsteady steps in the commercial world, the other still in inventors’
laboratories, each of which bears in itself the power to revolutionize
entertainment, doing for it what the printing press did for books.
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They are the talking motion picture and the electric vision appara-
tus with telephone.

. . . home theater has been a dream of Bellamy, Wells and
other prophets, but now it is a thing invented twice over.

. some evening of 1930 we may find in the newspaper such
a program as the following:

Tschaikowsky’s “Pathetic Symphony,” by the Eighth Telhar-
monic Orchestra. Popular Music, telharmonic, instrumental and
vocal. “Coppelia,” by the National Corps de Ballet of South
America. “Francesca of Rimini,” grand opera. “Antony and Cleopa-
tra,” by William Shakespeare. Thirty dramatic sketches. A reading
. . . Los Angeles at the Moment; glimpses from various viewpoints
in the city, with Ciceroni. Winnipeg vs. Gary, championship base-
ball game. “The Management of Monopolies,” by Y, candidate for
the Presidency.

If the industries, political included, which the electric theater
threatens, do not forbid it to be born, as they endeavored to stangle
the telharmonium, it ought to appear in a few theater buildings
about five years from now, and be in the majority of homes within
twenty.10

The fate of the telharmonium remains obscure but C. Francis
Jenkins demonstrated his spinning disk for an eyewitness from
Radio Broadcast in 1924. By 1928 Jenkins was demonstrating 48-line
television.1?

In Radio Digest four months later he reported that “already
radio movies are giving pleasure to thousands of Radio amateurs and
Radio shortwave fans.” John Baird in England was also working
along the lines of Jenkins struggling with the problems of the spin-
ning disk.

In the 1g930s television seemed to stop dead, in part held back by
those best able to promote it because of their growing economic suc-
cess with radio just turning commercial.

Articles in national magazines were asking ‘“Where’s television”
throughout the 1930s. A writer in Collier’s soothed the impatience
however, after visiting the RCA TV labs with a prediction “you can
prepare yourself for a surprise, because television, when we get it, is
going to be good.” 12

The revolution that magnetic tape brought to broadcasting and
other fields was not foreseen by the rather lukewarm interest that
wire recording generated in 1924. An early article praised the use of
thin iron wire in recording “the very shading of a speaker’s voice.”
Records were being made on wire of important addresses including
those of President Coolidge.?®

From some of the same pioneers of radio and television, and
those who walked in their steps, would come sound motion pictures,
facsimile, radar, transistors, coaxial cable, communication satellites,
laser, fiber optics, and . . .



WIRELESS SIGNALS
ACROSS THE OCEAN

Marconi Says He has Re-
ceived Them From England.
Prearranged Letter Repeated at
Intervals in Marconi Code.

The Italian Inventor Will Now Leave
St. John’s, N. F., and Will Go to
Cornwall to Continue the Trans-
antlantic Experiments from
His Station There.

ST. JoHN’s, N. F., Dec. 14—Guglielmo Marconi announced to-night
the most wonderful scientific development of recent times. He stated
that he had received electric signals across the Atlantic Ocean from
his station in Cornwall, England.

Signor Marconi explains that before leaving England he made
his plans for trying to accomplish this result, for, while his primary
object was to communicate with Atlantic liners in midocean, he also
hoped to receive wireless messages across the Atlantic.

The Marconi station in Cornwall is a most powerful one. An
electric force a hundred times greater than at the ordinary stations is
generated there. Before he left England, Signor Marconi arranged
that the electrician in charge of the station, which is located at
Poldhu, should begin sending signals daily after a certain date,
which Signor Marconi was to cable to him upon perfecting the ar-
rangements here. Signor Marconi arrived here eight days ago. He
selected Signal Hill, at the entrance to the harbor, as an experi-
menting station, and moved his equipment there. Last Monday he
cabled to the Poldhu station orders to begin sending signals at 3 P.M.
daily and to continue them until 6 P.M. these hours being respec-
tively 11:30 A.M. and 2:30 P.M., St. John’s time.

During these hours last Wednesday Signor Marconi elevated a
kite, with the wire by means of which signals are sent or received.
He remained at the recorder attached to the receiving apparatus,
and, to his profound satisfaction, signals were received by him at in-
tervals, according to the programme arranged previously with the op-
erator at Poldhu. These signals consisted of the repetition at intervals
of the letter “S,” which in Marconi’s code is made by three dots or
quick strokes. This signal was repeated so frequently, and so per-

New York Times, December 1s, 1901, pp. 1-2.
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fectly in accord with the detailed plan arranged to provide safe-
guards against the possibility of a mistake that Signor Marconi was
satisfied that it was a genuine transmission from England.

Again on Thursday, during the same hours, the kite was elevated
and the same signals were renewed.

This made the assurance so complete that Signor Marconi cabled
word of his success to his principals in England, and also made it
known to the Govenor of Newfoundland, Sir Cavendish Boyle, who
apprised the British Cabinet of the result of the experiments.

Signor Marconi, though satisfied of the genuineness of the sig-
ndls and that he has succeeded in his attempts to establish com-
munication across the Atlantic without the use of wires, emphasizes
the fact that the system is yet only in an embryonic stage. He says,
however, that the possibility of its ultimate development is demon-
strated by the success of the present experiments with incomplete
and imperfect apparatus, as the signals can only be received by the
most sensitively adjusted apparatus, and he is working under great
difficulties owing to the conditions prevailing here. The Cornwall
coast is 1,700 miles from St. John’s.

In view of the success attending these trials, Signor Marconi will
for the present disregard the matter of communicating with transat-
lantic steamers. He will return to England next week, and will con-
duct the experiments from Poldhu. He explains that the greater elec-
trical power there will enable him to send more effective signals. He
will undertake this work himself, leaving assistants here to erect a
mast and receive the signals as he forwards them. It is not possible to
send return signals from here until a powerful electric battery shall
have been installed.

Premier Bond of Newfoundland offers to Signor Marconi every
facility within the power of the Colonial Government for the carrying
out of his plans.

Signor Marconi intends to build a large, fully equipped experi-
mental station near St. John’s, beside the Lloyd station at Cape Race.
The former will have the same equipment as the Poldhu station, and
will play the same part on this side of the Atlantic as Poldhu does on
the other side. It is expected that the St. John’s station will com-
municate with New York on one side, and Cornwall on the other,
being midway between the two. This establishment will probably
cost about $60,000, and is intended to perform the same work as a
modern cable station.

Signor Marconi announced that he will remain in England until
after the coronation of King Edward next Summer, and that he hopes
to send the news of that event across the Atlantic by the wireless
method, so as to prove the capability of the system for such purposes.
He will probably in the meantime equip all vessels of the leading
lines of steamers with his apparatus.
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TALK WITH MARCONI'S LAWYER
Edward H. Moeran Says He is Sorry the
Inventor Has Given the Infor-
mation out So Early.

Edward H. Moeran, senior counsel in New York for the Marconi
Wireless Telegraph Company, when seen at his residence, 55 Irving
Place, last evening, and informed of the dispatch from St. John’s to
the effect that Signor Marconi had, received wireless signals from
England, said:

“Marconi is one of the finest fellows that ever breathed, but I
fear that he is talking too soon. If he has succeeded in getting signals
from England, and I am inclined to believe that he has, it marks a
new era in the history of the world. This moming I received a mes-
sage from Signor Marconi and from it I was led to infer that his ambi-
tion had at last been gratified.

“I say that I am not certain that Marconi had got signals across,
though, as his counsel in New York, I will say that I have every
reason to believe that he has, but any information on the subject that
I may have received is of the most guarded character.”

Mr. Moeran was asked what was the message that he had re-
ceived in the morning.

“It was a message,” he answered, “that seemed to indicate that
Marconi had communicated with the other side. I knew that he was
trying to get in communication, but I was surprised to hear that he
had done so. However, if Marconi says he has got signals across you
can be pretty sure that he has done so, but I wish he had kept the
news to himself a little longer.”

Mr. Moeran declared that the Marconi Company was in ex-
cellent shape financially, and was not in need of funds. “We have not
tried to advertise our company,” he said, “and we are not in the habit
of telling anything, unless we know it to be absolutely true. That’s
why I am sorry Marconi has given this information out just at this
time.”

SIGNOR MARCONTI'S CAREER.
Early Discouragements Followed by
Success—The Inventor Not Yet
Twenty-eight Years Old.

Guiglielmo Marconi was born near Bologna, Italy, on April 25,
1874, and so is not yet twenty-eight years old. In 1goo, when but
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twenty-two years old, he first flashed into prominence. Prior to this
time he had demonstrated in Italy the possibility of signaling with-
out wires by means of the Hertzian waves. His experiments in his
native country came to but little so far as attending popular attention
or even that of scientists. It was not until he went to England, in
1896, that he secured scientific and financial backing. Since that time
both in this country and the United Kingdom he has received un-
stinted encouragement.

When first reaching England, however, Signor Marconi received
a setback. His instruments were mistaken by Custom House authori-
ties for bombs and infernal machines, and were accordingly broken
up. This was discouraging, but Marconi, who had successfully used
them the year before in telegraphing a distance of two miles on his
father’s estate, had unbounded confidence in his system. He had
another set of instruments made, and conducted his first experiments
in London, at Westbourne Park. He was introduced to Sir William
Preece, then at the head of the telegraph department of the British
Postal Service.

For years Sir William had been working on the problem of
wireless telegraphy, but by a different system to that of Marconi. He
promptly recognized the superior merit of Marconi’s plan, and gave
him material aid in developing the new system. Experiments were
made both on an open plain, as at Salisbury, and in crowded city dis-
tricts, filled with great buildings, and were in both cases successful.
The penetrating power of the form of vibration used by Marconi was
proved beyond a doubt before the close of 1907. In May of that year
the apparatus was tried in the Bristol Channel, and signals were eas-
ily transmitted through space between Lavernock Point and the Flat
Holm, and afterward between Lavernock Point and Brean Down, a
distance of nine miles.

Subsequently, Signor Marconi went to Rome upon the invitation
of the Italian Government, and gave a series of exhibitions of his sys-
tem at the Quirinal before the King and Queen of Italy and high of-
ficials. A station was erected on land at the Arsenal, and two Italian
battleships were kept in constant telegraphic communication with
land up to a distance of twelve miles. The Italian Government, anx-
ious to make amends for earlier neglect, now conferred upon Mar-
coni the honor of knighthood.

In 1898 Marconi steadily carried on experiments in England.
Regular wireless service was established between Alum Bay, Isle of
Wight, and the mainland at Bournemouth, a distance of eighteen
miles. Early in 1899 two more advances were made. The first mes-
sage across the English Channel was sent in March of that year. In
the following Summer a series of tests were made with warships.
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The French naval vessel Vienne communicated with both France
and England when at a distance of forty-two miles from France and
twelve or fourteen from England.

Signor Marconi came to America in September, 18gg, and
engaged in a series of successful tests for the United States War and
Navy Departments. His system had so far progressed that he was
able at the time to flash messages a distance of eighty miles. Soon
thereafter his system was adopted by a number of the foremost Euro-
pean Governments for the purpose of signaling at sea. He used the
signal in reports of the races between the Columbia and Shamrock
with great success.

Italy and France have adopted the system for use in their navies.
On May 15 last the naval board at Washington recommended its
adoption by the United States Government for use in the Navy De-
partment. The use of wireless telegraphy to communicate with ap-
proaching ocean steamers at distances up to 100 miles from Nan-
tucket or Sandy Hook is a recent development. Increasing distances
have been conquered, but in an interview a few weeks ago Signor
Marconi expressed the fear that he would never be able to success-
fully signal at a greater distance than 300 miles.

All important feature of the Marconi system is a wire arranged
vertically near the sending apparatus and a similar one near the re-
ceiver. Without this attachment the system gives much inferior re-
sults. Wires ranging from eighty feet to 150 feet in height have been
generally used in the experiments. The elevation to which the wire
is to be carried bears a definite relation to the distance to be covered,
although the latter is also dependent upon the “induction coil” of the
telegraphic apparatus. If this be powered enough to compel a spark
to leap across a gap of twelve or fifteen inches it will transmit Hertz-
ian waves for thirty miles or more.

In discussing his system not long ago Signor Marconi said, “To
Mr. Hertz, of course, belongs the distinction of having discovered
the electric waves, and by his experiments he proved that electricity,
in its progress through space, follows the law of optics. Many others
have made experiments in the same direction as I, but so far no one
has obtained such results at anything approaching the distance as I
have done with these Hertzian waves.

“Fog has no effect upon the signals, nor has even the most solid
substances. The waves can penetrate walls and rocks without being
materially affected.”

“Is it possible,” was asked, “to send many messages in different
directions at the same time?”

“It is,” was the reply, “but care must be taken to time the trans-
mitters and receivers to the same frequency or ‘note.” I mean they
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must be in sympathy, and this tuning is effected by varying the ca-
pacity and self-induction of certain conductors which are joined to
the transmitting and receiving instruments, so that the message in-
tended for a particular receiver is thus rendered quite undecipher-
able on another.”

Signor Marconi then referred to the uses of his invention in case
of war. “Let us imagine,” he said, “‘a small detachment of Europeans,
say during one of these frontier wars, is stationed in a rather lonely
spot. They, of course, set up telegraphic communication with wires.
The enemy is not likely to allow this state of things to continue, and
one night the little band is surrounded and the wires are cut down.
Frequently this results in fatalities. Now, with the new system there
would be nothing to give notice to the enemy that these small outly-
ing parties were in communication with the main body, and all the
time the electric waves are in use, and perhaps ten miles off they are
anxiously reading, by the ticking of the receiver, messages of para-
mount importance. It will be possible to communicate with besieged
fortresses, and, indeed, to use the system in many ways in field
operations where it is impossible to lay telegraph wires. Wireless te-
legraphy is a possibility anyvwhere, and it will, I think soon be a real-
ity in many places.”

NIKOLA TESLA’S RESEARCHES.

Nikola Tesla, in discussing his theories and discoveries some
years ago, hinted at the possibility of “telegraphing through the air
and earth.” He said:

“In pursuing this line of work I have had the good fortune to dis-
cover some facts, which are certainly novel and which, I am glad to
say, have been recognized by scientific men both here and abroad. 1
think the probable result of these investigations will be the produc-
tion of a more efficient source of light, thus supplanting the wasteful
processes of light production.

“My experiments have been almost entirely confined to alternat-
ing currents of high potential. An alternating cwrent is a current
changed periodically in direction, and the word potential expresses
the force and energy with which these currents are made to pass. In
this particular case the force is very great. The fact that a current
vibrates back and forth rapidly in this way tends to set up or create
waves in the other, which is a hypothetical thing that was invented
to explain the phenomena of light.

“One result of my investigation, the possibility of which has
been proved by experiment, is the transmission of energy through
the air. I advanced that idea some time ago, and I am happy to say it
is now receiving some attention from scientific men.
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“The plan I have suggested is to disturb by powerful machinery
the electricity of the earth, thus setting it in vibration. Proper ap-
pliances will be constructed to take up the energy transmitted by
these vibrations, transforming them into a suitable form of power to
be made available for the practical wants of life.

“The outlook for wireless telegraphy is problematical. But one
thing is certain, we shall be able to send very important short mes-
sages from centre to centre.”

T. C. MARTIN’S VIEWS.

T. C. Martin, editor of The Electrical World, when seen last
night, called attention to an editorial which he had written for the
Nov. 30 issue of the paper, and in which he expressed the belief that
Marconi’s experiments would prove successful. Mr. Martin said fur-
ther:

“I believed that Marconi would be successful, but did not antici-
pate it so soon. In a book which I published some eight years ago on
Tesla’s work is embodied one of his lectures, in which he gives
wireless telegraphy considerable attention. He expressed his belief
in the matter so clearly that he made up my mind for me. I am only
sorry, therefore, that Mr. Tesla, who has given the matter so much
thought and experimentation, and to whose initiative so much of the
work is due, should not also have been able to accomplish this won-
derful feat. I have talked with Prof. Fessenden, who is now engaged
on the subject for the United States Government, and with Dr. Ken-
nelly, at one time expert for Mr. Edison, and they agreed as to the
feasibility and near possibility of the achievement.

“Although Mr. Marconi is to be heartily congratulated on his
magnificent results, the idea is not to be jumped at that cables are
any less useful than heretofore. So far as is known, there is no means
of preventing successfully the interference of wireless signals, and
until they become automatically selective it would seem that only
one station on each side of New York Bay, would engage in the busi-
ness. Even during the recent yacht races the wireless telegraph sig-
nals were in utter confusion until peace was patched up enabling
each party in rivalry to send messages for a few minutes at a time.
Even should this difficulty be overcome, as it doubtless will be, 1
find it hard to believe that it will be so entirely removed as to in-
volve the complete supercession of cables.”

John Bottomley, who is a nephew of Lork Kelvin and an attorney
of the Marconi Company here, said:

“I am delighted at the news and very much surprised. It es-
tablishes a new scientific fact—that the electric current follows the
curvature of the earth.”
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TO COMPETE WITH CABLE LINES.

H. Cuthbert Hali, the English manager of the Marconi Com-
pany, when seen at the Waldorf-Astoria late last night, said that he
had received a message from Signor Marconi in the moming an-
nouncing his success in obtaining signals from England.

“Do you think that if wireless messages can be sent across the
ocean it will affect the business of the cable companies?” was asked.

“Yes,” was the reply. “I think that on account of our compara-
tively inexpensive methods we can compete successfully with
them.”

“Do you intend to take immediate steps in that direction?”’

“Yes. Plans were formulated some time ago in anticipation of the
successful outcome of Signor Marconi’s experiments, but I do not
care to make them public just now.”

2
Thorn Mayes

HISTORY OF THE
AMERICAN MARCONI COMPANY

THE AMERICAN MARCONI Wireless Telegraph Company was the
first wireless company to be formed in the United States. When it
was incorporated in 1899, Marconi had received signals a distance of
30 miles. When Radio Corporation of America took over American
Marconi just 20 years later, wireless was a worldwide com-
munications media. Of the many wireless companies formed over
this period, only the American Marconi lived for the entire time and
for the last seven years had a virtual monopoly of wireless com-
munications in this country.

In July 1897 Marconi formed the Wireless Telegraph and Sig-
naling Company in England for the purpose of building and install-
ing wireless on lightships and in lighthouses along the English coast
for by then he had demonstrated that he could work over a distance
of 15 miles which was sufficient for this duty.

In the fall of 1899, he brought equipment to New York to report
the American Cup yacht races. By this time he felt so sure that he
could span the Atlantic, with a more powerful transmitter, that he
formed the American Marconi Wireless Telegraph Company under

The Old Timer’s Bulletin, Vol. 13, No. 1 (June 1972), pp. 11-18.
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the laws of New Jersey, with an authorized stock of two million
shares, five dollar par value. 600,000 shares went to Marconi with
350,000 held by the English company. The company was formed for
the purpose of using Marconi patents in the United States.

The first equipments installed by the American Marconi Com-
pany were made in mid-19o1 on the Nantucket Light Ship and a
shore station at Siasconset on the east coast on Nantucket Island. The
sets consisted of battery powered 10-inch spark coils and coherer
receivers. First messages were exchanged between these stations,
which were 40 miles apart, August 12, 1go1. Siasconset first gained
fame when it reported the collision of the ships Republic and Florida
in dense fog off Nantucket Island, January 23, 1gog with Jack Binns
the operator on the Republic.

During 1902, duplicate antenna systems were built at South
Wellfleet, Poldhu and Glace Bay, Canada. They were inverted cones
of 200 wires each, supported by four lattice towers 215 feet high.
Tests were carried on between these three stations for several years.

While in New York in 1899, Marconi met a prominent lawyer,
John Bottomly who was interested in wireless. When the company
was reorganized in 1go2, Bottomly became General Manager, Secre-
tary and Treasurer. He held the General’s position until it was taken
over by E. J. Nally in 1913 and continued as Secretary-Treasurer thru
1918. Bottomly’s broad experience and good judgment were respon-
sible for carrying the company thru the trying times of 1913. The An-
nual Report for 1910 states that the company had lost money each
year.

David Sarnoff was hired as office boy in September 19go6. Later
he stated that when he arrived, the company was operating four land
stations and had their equipments on four ships with a total of less
than 25 employees.

American Marconi used British designed gear until 1910 when
they started to originate their own parts arrangements but as they
had no manufacturing facilities, most of the parts came from Eng-
land.

As there had been flagrant infringements of the Marconi wireless
patents, the Marconi Company in 1910 initiated several suits. The
decision reached in the famous case, Marconi Wireless Telegraph
Company vs. British Radio Telephone and Telegraph Company,
handed down in December 1910 by Lord Justice Parker, was used as
the basis for settling many other world wide similar court actions.

The Marconi Company claimed the defendant’s use of autotrans-
formers for connecting to the aerial and ground circuit was an in-
fringement of their patent number 7,777. Lord Justice Parker after
hearing a number of technical witnesses, stated that he felt the Mar-
coni patent was being infringed.
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A suit had been filed against the United Wireless Company and
the English decision was applied in this case. The following notice
from the April, 1912 issue of Modern Electrics gives the result:

As a result of a merger which has been brought about between
the Marconi Wireless Telegraph Company and the United Wireless
Telegraph Company, when the suit of the former company against
the latter company for alleged infringement of patent rights came up
in the United States District Court on March 25th,1912, the United
Wireless Company entered no defense and consented to the grant-
ing of a decree in favor of the Marconi Company.

As a further result of the merger, all stations and contracts of the
United Wireless Company will be taken over by Marconi. This in-
volves about 500 ship and land stations in the United States.

From 1912 to 1919, the company developed a total of 21 recei-
vers, number 101 to 121, but only the main production sets will be
covered here.

The first of these improved receivers, the 101, was built in 1913
for use in major land stations equipped with 5 KW transmitters. It
covered the range of 200-7500 meters. The design was copied from
the United E turner but with the loose coupler behind the panel
with all controls coming to the panel front. Approximately 25 sets
were produced.

WAR DECLARED APRIL 6, 1917

All commercial and amateur wireless stations were closed or
came under Navy control on April 7. The Navy took over 53 coastal
stations from American Marconi and immediately closed 28. Of their
540 ship sets, 370 were on ocean going vessels so were taken by the
Navy. Approximately 170 installations on small coastwise vessels and
tugs were left with the Marconi Company.

ARMISTICE SIGNED NOVEMBER 11, 1918

Of the 370 ships taken over by the Navy in April 1917, 40 had
been sunk by November 1918.

Special Order number 73 of December 3, 1918 addressed to all
officers in charge of American Marconi Telegraphs, stated:

The American Marconi Wireless Telegraph Company has sold
to the United States Navy Department all of its coastal stations as
listed below—45 in number. This company has also sold to the
United States Navy Department its wireless apparatus on ship sta-
tions as listed—a total of 330. The sale of the above named ship and
coastal stations is effective November 30, 1918. After this date, the
United States Navy Department will own and operate the stations
above mentioned and will furnish and employ the necessary person-
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nel. Signed David Sarnoff, Commercial Manager American Marconi
Company.

The company was paid $789,500 for the above stations.

The American Marconi Company was left with its three high
power stations Bolinas, Marion and New Brunswick, all being
operated by the Navy, plus equipments on 170 small ships and its
plant at Aldene, New Jersey.

Wireless Age for February, 1919 carries the following item:

The War Trade Board has lifted the ban on the use of radio by
commercial vessels in the Pacific and Atlantic Oceans west of the
4oth meridian. This restores the use of radio to conditions existing
before the war.

The President on July 11, 1919 approved the return of radio sta-
tions to their former owners effective March 1, 1920. Most of the land
stations were never returned as many were no longer needed and by
that time the commercial companies had built new modern stations.
Most of the shipboard sets had been converted so the Navy scrapped
the majority of the stations that were taken over at the start of the
war.

Wireless Age of November, 1919 carried an article on the pro-
posed formation of R.C.A. which included a memo to the American
Marconi stockholders from John W. Griggs president since 1905,
This memo in part follows. It explains company objectives and why
it should be merged into R.C.A.

The principal aim and purpose of the Marconi Wireless Tele-
graph Company of American during all the period of its existence
has been the establishment and maintenance of transoceanic com-
munication. Although the company has done no inconsiderable
business in minor branches of the Wireless art, such as the equip-
ping of vessels, the operation of ship to shore traffic, the collection of
royalties, and the manufacture of wireless apparatus, yet these by
the management have always been considered as incidental to the
greater and more profitable business of long distance com-
munication.

We have found that there exists on the part of the officials of our
government a very strong and irrevocable objection to your com-
pany because of the stock interest held by the British Company.
Consequently your company has found itself greatly embarrassed in
carrying out plans for an extensive transoceanic traffic, and unless
the British Marconi interest in your company is eliminated, your
President and Board of Directors believe it will not be possible to
proceed with success on the resumption of its preparations for a
world wide service when its stations shall be returned to it, as they
will be in the near future.

In a word, we are satisfied and convinced that in order to retain
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for your company the proper support and good will of our own gov-
ernment it is necessary that all participation in its stock, as well as
in its operations on the part of any foreign wireless company must
be eliminated.

Having these considerations in mind, your officers have lately
undertaken to remove the objections of the government and to do
away with the threatened embarrassment of which we have spoken.

Certain long distance and other radio devices and systems have
been developed by General Electric Company. Some of these de-
vices and systems promise to be of great value in transoceanic radio
communication.

A corporation has been formed called the Radio Corporation of
America which has entered into an agreement with General Electric
concerning present and future patent rights, the manufacture of pa-
tented apparatus and devices exclusively by General Electric for
R.C.A. and the exclusive right of R.C.A. to sell patented radio appa-
ratus of General Electric.

General Electric has appropriated two and a half million dollars,
a portion of which is to be used by G.E. under an agreement satis-
factory to your Directors in the purchasing of the shares of stock in
your company now owned and held by Marconi Wireless Telegraph
Company of Great Britain.

Each stockholder of Marconi Wireless Telegraph Company of
America will have the privilege of exchanging his stock in the com-
pany for an equal amount par for par, of the preferred stock of
R.C.A. and in addition shares of common stock of the new com-
pany equal innumber, to the shares held in the present company.

A shareholders meeting of the American Marconi Company was
held November 20, 1919 at which time the proposed agreements
were passed and a five percent dividend was declared.

Besides its operating organization, Aldene plant, patents, etc.
American Marconi transferred to R.C.A. ownership of its three high
power land stations and installations on approximately 350 ships.

Wireless Age of May 1920 carried this note:

Stockholders of the American Marconi met April 6th and voted to
dissolve the company. This concludes the plan whereby the assets
of American Marconi Wireless Telegraph Company are to be taken
over by R.C.A.

We are in great haste to construct a magnetic telegraph from
Maine to Texas; but Maine and Texas, it may be, have nothing
important to communicate. —-Henry David Thoreau, Walden.*

*Quotes at end of articles edited to fit available space.
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A TECHNOLOGICAL SURVEY OF
BROADCASTING’S PREHISTORY, 1876-1920

IN THE PERIOD prior to 1876, the telegraph, in its various forms,
was the principal rapid news conveyor throughout the world. The
transmission of information in this manner can be construed as
“broadcasting” only if one interprets the usual definition (“the dis-
semination of radio communications intended to be received by the
public, directly or by the intermediary of relay stations”) in the sense
of “wide dissemination of information, not necessarily at the same
point in time.” For the purposes of this paper, we will use a very
broad definition and will include experiments that might more prop-
erly be related to point-to-point communication than to current defi-
nitions of broadcasting.

WIRED BROADCASTING

The telephone’s introduction in 1876 forced a revolution in com-
munication capability with wide ranging social and economic impli-
cations. Not only could more words per minute be transmitted, in
both directions, but anybody could use the telephone without spe-
cial training in code. This magic of voice transmission over wire led
1gth century innovators to serious thoughts concerning the transmis-
sion of news and entertainment simultaneously and instantaneously
to multiple receiving points. Although broadcasting by wire was
hampered by equipment limitations with regard to fidelity and am-
plification, the idea was sufficiently intriguing to be explored by en-
gineers both in this country and in Europe. Commercial develop-
ment, however, was considerably greater abroad, where sound
“rediffusion” (analogous in many ways to CATV) still exists in many
places.

The beginnings of wired broadcasting can be traced to a “pre-
telephone” transition period after 1860, when a number of experi-
menters were developing methods for transmitting musical tones
over telegraph wire lines. These activities may have culminated in
the work of Elisha Gray, who conducted several tests of “electrohar-
monic” broadcasting to audiences in 1874 and 1875.! Following a
successful demonstration by Alexander Graham Bell of the speaking
telephone at the 1876 Philadelphia Centennial Exposition, the possi-
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bilities of using it as a broadcast instrument were apparent. In the
Fall of 1876, experimental “concerts” were transmitted over wire
line by Bell from Paris to Brantford, Ontario, utilizing a “triple
mouthpiece” telephone transmitter to accommodate several soloists.
From 1876 through 1880 a variety of transmissions were conducted,
both in this country and in Europe. The carbon transmitter, co-
invented during this period by Edison, David Hughes and Emile
Berliner, enormously increased the power output of the telephone.
In 1881, Clement Ader, in France, conducted intensive investiga-
tions of wired stereophonic broadcasting at the Paris Electrical Ex-
position, and by 1895 various European Opera Houses were
equipped with either stereo or monophonic telephone systems. In
1893 a commercial broadcasting system called the Telefon-Hir-
mondo (Telephonic Newseller) began operation in Budapest,
Hungary, and shortly afterward the Electrophone Company started
service in London. The Budapest operation was a highly sophis-
ticated system that provided regular news and music programming
up to 12 hours per day.? Although the European activities were rea-
sonably successful, the United States did not see similar develop-
ments until the Cahill Telharmonium broadcasts more than a decade
later.? However, there were frequent occasions here of subscribers
being “wired up” for specific church service broadcasts or special
events. Of more than usual significance was the broadcasting of Con-
gressional and local election returns by the Chicago Telephone
Company on Nov. 6, 1894. It was estimated that more than 15,000
persons were reached by this novel transmission method.

LooMi1s-WARD AERIAL CONDUCTION TELEGRAPH

19th century thoughts on broadcasting were not limited to land
line experimentation. On April 30, 1872, William Henry Ward of
Auburn, New York, received a patent for a telegraphic tower (No.
126356) that might be said to embody the earliest conception of
transmitting signals by wireless from a single antenna to a multiplic-
ity of receiving aerials. In the wording of the patent:

Different towers may be erected on the different continents,
and if they are all what is technically called hooked on—that is to
say, connected to the earth—a signal given at one tower will be
repeated at all the towers, they being connected with each other by
the aerial current.

No mention of the telephone, of course, at this early date. How-
ever, a word of caution should be mentioned here. The “wireless”
system described is that of conduction transmission, a technique de-
veloped by telegraph engineers after 1838 when it was discovered
that two wires were not necessary to complete a circuit. One could
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be eliminated and a return made through the ground. All sorts of in-
triguing possibilities were then thought of, including the idea of
communicating across bodies of water. The particular technique
which Ward envisioned involved the elimination of both wires, the
use of the ground and bodies of water as a substitute for one wire,
and the “conducting atmosphere” in place of the other wire. The in-
spiration for communicating through the atmosphere in this manner
appears to have developed from observations of the effect of the
aurora borealis on telegraph lines. Auroral storms created all sorts of
havoc on domestic telegraph circuits including the freak ability to
send messages over wire line with induced currents, entirely elimin-
ating the need for batteries. If such electricity in the upper atmo-
sphere could be harnessed, what a tremendous boon for global com-
munications! We have no evidence, however, that Ward actually
built a tower (which, by the way, looks in the patent application
drawing very much like the modern space-satellite communications
antenna in Andover, Maine—although, of course, operating on en-
tirely different principles) and conducted experiments. Ward was
principally an independent inventor in mechanical technology, with
a concentration in railway car coupling devices. However, during the
18s50s and 60s he developed a rather sophisticated semaphore sig-
nalling system for maritime communication, and published a book
describing his coded symbols in some detail.> Sometime during this
period he appears to have made the acquaintance of Mahlon Loomis
and possibly was influenced by the latter’s thoughts on conduction
telegraphy. Loomis (1826-1886), a Washington, D.C. dentist, was the
principal 1gth century exponent of aerial conduction communication.
Loomis’ thoughts on wireless transmission date back to the great
auroral storm of 1859 which was particularly vexing to telegraph op-
erators in the Northeast United States.® Loomis seems to have con-
ducted several tests in the Blue Ridge and Catoctin mountain ranges
of Virginia and Maryland in the 1866-72 period but a detailed ac-
count of the equipment used and persons present is lacking. How-
ever, he obtained considerable support in Congress and probably
would have received an appropriation had not the financial panic of
1873 struck.” The most important question, of course, from the engi-
neering point of view, is whether the Loomis-Ward system could
have worked in terms of the the design theory assigned to it. The an-
swer is “no,” with the qualification that under certain unusual condi-
tions in the ionosphere, some deflection of the receiving gal-
vanometer might be noticed. What is more likely is that Loomis
radiated some electromagnetic energy from discharges of atmo-
spheric electricity at the transmission end. Again, firm evidence is
not at hand. Loomis was granted a patent for his system July 30,
1872.8
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Although the aerial conduction scheme passed into obscurity,
systems involving conduction through the ground appeared over the
next few decades and have been revived in modern times. These,
however, were viable systems without any question, though only
over limited distances. So far as our broadcasting story is concerned,
however, ground conduction becomes intertwined with certain other
related phenomena in the developing telephone technology.

We mentioned earlier the experimental telephone “concerts”
promoted soon after the instrument was introduced. In 1877, a tele-
phone “broadcast” was made from New York City to Sarasota
Springs, New York, using a newly developed Edison transmitter.
The musical programming was heard accidentally in both Provi-
dence and Boston due to electrical leakages between adjacent sets of
wires on trunk lines north of New York City. Although conduction
leakage through the ground was the principal cause, induction
through the air also was involved. Within both phenomena lay mech-
anisms for a new mode of communication: suppose one were to pur-
posely cause induction of energy with large loops of wire, or conduc-
tion with stakes buried in the ground—would not a useful
communication device result? This line of development appealed to
several late 1gth century personalities, though considerable thought
toward wireless techniques of this general type was in evidence
even prior to 1850.2 The crucial point to remember, however, is that
the scientific base for induction-conduction communication was a
natural outgrowth of conventional telegraph and telephone technol-
ogy, and was not directly related to the Hertz-Marconi approach to
wireless. The latter method employed radiated waves of high
frequency which had the capability some distance. However, there
are certain interrelationships between these various systems which
we will describe in the following critical review of the work of one
early “wireless broadcaster.”

NATHAN STUBBLEFIELD

Nathan B. Stubblefield (1860-1928), of Murray, Kentucky, was a
self-taught tinkerer-experimenter. He is more in the tradition of Dan-
iel Drawbaugh than Edison or any of the university savants.’® How-
ever, he had a persistent vision of the success of his method of com-
munication and influenced several businessmen to finance commer-
cial exploitation. His first claim to fame, however, came via local
“acoustic telephone” hookups in Murray circa 18go.!? Following
investigations into induction and conduction telephony, he devel-
oped several types of apparatus and performed some public demon-
strations prior to 19oo. In March 1902 he succeeded in transmitting
speech from a boat in the Potomac River to shore-based receivers.
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Inspired by this operation he boasted of the practicability of sending
simultaneous messages from a “central distributing station” and of
conveying the “general transmission of news.” 12 However, commer-
cial thoughts were directed toward point-to-point communication.
The Wireless Telephone Company of America was formed and an ac-
tive stock promotion plan put into operation. Although the stock pro-
spectus was quick to point out the virtues of a cheap wireless system
versus the expensive Bell Telephone lines, the fact of the matter was
that induction/conduction telephony was too marginal in distance ca-
pability to offer any serious competition to Bell. The Gordon Tele-
phone Company of Charleston, South Carolina, did purchase some
equipment to communicate with off-shore islands, but this was about
the extent of the operation’s success.!® Stubblefield became disillu-
sioned with the stock promotion schemes of his financiers and with-
drew to seclusion in his workshop. He did receive identical United
States and Canadian patents in 1903 for the induction system 14 and
an examination of the basic principle may prove useful.

A battery and telephone were to be connected in series with a
very large coil of wire (i.e., transmitting “antenna’”). Upon speaking
or singing into the microphone, audio frequency currents would flow
in the loop, and an alternating current induction field would form in
the vicinity of the “antenna.” A pickup-loop mounted atop a moving
vehicle would act as the receiving aerial and feed a simple telephone
receiver. Now here is the critical point: most of the energy in the in-
duction field is contained in the vicinity of the transmitting loop. The
field, however, is varying at an audio-frequency, so far as this is con-
cerned it obeys the same law as any varying field in space, regardless
of frequency. Why isn’t this radio? It turns out that we can determine
from electromagnetic theory that there are three components of a
varying electromagnetic field in space, one whose electric field in-
tensity varies inversely as the cube of the distance, 1/R3 (static field),
one inversely as the square of the distance, 1/R? (induction field),
and one inversely as the distance, 1/R (radiation field). Some energy
is radiated away from the antenna at any frequency, but at low
Jfrequencies (i.e., voice and music) most of the energy is confined to
the vicinity of the wire.!® The induction field is the principal compo-
nent of the Stubblefield system, and this limited the transmission
range of the system to something less than three miles. (This is not to
be confused with the case where we superimpose voice or music on
a higher radio frequency and make full use of radiation capability, as
in modern broadcasting.) 1€

The mathematical processes and field theory outlined above
were known in 1908, but at this stage of the game, the fine points of
difference between the various wireless systems were not appreci-
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ated; after Marconi’s work became known in this country many were
quick to point out that Stubblefield had transmitted voice (not just
Morse Code) via “wireless” as early as 1892

EpisoN, DOLBEAR, THOMSON AND STONE

More than a decade before Stubblefield’s first experiments, there
was a line of development in which double-winding induction coils
similar to the types employed in early telephone work and in physics
laboratories were utilized. In some circuit configurations an induc-
tion field would predominate, and in others radiation capability exis-
ted, but the state of the art was such that most electricians and physi-
cists failed to recognize the capability of the induction coil in the
production of high frequency waves. Several persons were on the
fringe of exciting discoveries but “missed the boat” by narrow
margins. Included in this group were Thomas Edison and Elihu
Thomson, who conducted a variety of investigations in the 1870s in
which electrical sparks produced by a generator could be detected at
a distance.!” Only Heinrich Hertz, in Germany, really understood
what was going on. His brilliant experimental proof of Scottish phys-
icist James Clerk-Maxwell’s theoretical predictions took place in
1888. However, the most significant work from the wireless tele-
phone standpoint was performed by Amos Emerson Dolbear, Profes-
sor of Physics at Tufts College.!® Dolbear, in the early 188o0s, con-
ducted a number of experiments with induction coils, carbon and
condenser telephone transmitters, and batteries in a wireless set-up
with grounded wires at both ends of a communications link. The sys-
tem was fully described in the Scientific American of Dec. 11, 1886
and a patent was awarded (No. 350299). Transmission range (mostly
induction field) was limited to something less than one mile. Follow-
ing the development of true radiation wireless telegraphy more than
a decade later, it was realized that Dolbear’s circuit configuration
created a borderline situation in which he probably radiated elec-
tromagnetic energy to greater distances but lacked a suitable detec-
tor. The Dolbear patent was later used by the DeForest radio inter-
ests in an attempt to prove priority over Marconi.?

By the mid-18gos a variety of experimentation in induction te-
legraphy and telephony was in evidence. However, the concept of
modulating a high frequency carrier wave with voice perhaps can be
ascribed to John Stone. Stone who, in 1892, utilized both induction
coils and alternating current generators in experiments designed by
AT&T to communicate by telephone with ships at sea. Although the
inspiration for this series of investigations came from the work of
Hertz and Tesla, and preceded Marconi by several years, Stone fell
short of “inventing” radio partly by reason of the aforementioned
confusion of induction with radiation, and partly by lack of apprecia-
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tion of the need for such appliances as antennas and modulation de-
tectors.2?

REGINALD FESSENDEN

The credit for a major breakthrough in super-imposing voice or
music information on a high frequency “carrier” goes to Reginald A.
Fessenden (1866-1932) whose persistence along these experimental
lines culminated in what many regard as the first broadcast using a
reliable continuous wave generator (the high frequency alternator)
from Brant Rock, Massachusetts, on Christmas Eve, 1906.

The high frequency alternator essentially was a type of alternat-
ing current generator that produced “continuous waves” in the radio
frequency range. The term “high frequency” is a misnomer by mod-
ern standards, since the device operated under 100 kHz. Although
developed by Elihu Thomson and Nikola Tesla in the late 188o0s,
Fessenden probably was the first to apply it to radio communication.

Fessenden became interested in wireless during the embryo
period of the 18gos, but realized very soon that conventional spark
oscillators used for radiotelegraphy created too high a distortion
level to make the radio-telephone practical. However, he conducted
some tests along these lines in December, 1goo, at Rock Point, Md.
(Cobb Island, 50 miles south of Washington, D.C.) where distances
up to one mile were bridged.2! He seems not to have had a really ad-
equate detector on the receiving end, but the system was patented in
1902 (No. 706747) and constitutes the earliest registered invention in
the United States for a ratiotelephone system employing Hertzian
waves. Some commercial radiotelephone sets using the spark system
were marketed by Fessenden.

At the turn of the century, another development occurred which
proved crucial for the growth of experimental broadcasting. This was
the application of the high frequency arc to wireless. The oscillating
arc was basically a circuit arrangement that included two carbon
electrodes activated by high voltage and shunted by suitable induc-
tance and capacitance. Investigated by Elihu Thomson in 1889, it
was not until further work after 1900 by William Duddell in England
and Valdemar Poulsen in Denmark that frequencies high enough for
radio transmission could be realized. Although the arc did produce
“continuous waves” and was a favorite of other experimenters, Fes-
senden felt uncomfortable with it because of its high distortion level
and instability.22 As a result, he asked Charles Steinmetz of the Gen-
eral Electric Company to construct a 10,000 cycle alternator for him
that would have some capability for modulation with voice or music
information. Tests with this machine were made at the Washington,
D.C. laboratory of the newly formed National Electric Signalling
Company in 1gos. Results were encouraging enough to construct a
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higher frequency machine for the use at NESCO’s Brant Rock, Mas-
sachusetts, installation. The engineering team at Schenectady was
headed by E. F. W. Alexanderson, a talented young Swedish elec-
trical engineer. An alternator was delivered to Fessenden in 1906,
and after many technical difficulties made ready for its debut. On
Nov. 21, 1906, a variety of scientific dignitaries, including Greenleaf
W. Pickard and Elihu Thomson, witnessed tests in which speech was
successfully transmitted 11 miles between Brant Rock and Plymouth,
Mass.2® A phonograph was on hand and was used to transmit music
over the airwaves. On Christmas Eve, 1906, Fessenden and his
group at Brant Rock presented a program of varied content for the
holiday occasion; this was advertised to ship operators of the United
Fruit Co. three days in advance. A s