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PREFACE

The two previous editions of this book set
forth these objectives— (1) to describe the
field of radio-TV in the United States com-
prehensively, (2) in a manner the reader
could grasp and enjoy, and (3) in a form the
classroom teacher could use. Judging by your
warm response, these were objectives suc-
cessfully accomplished. My sincerest thanks
to the critics, radio-TV executives, teachers,
and students (especially the students!) who
made the previous editions of Perspectives
such a success; because of your kind en-
dorsement, I have aimed this third edition at
those same three goals.

THE FIRST GOAL: BREADTH

In working toward the first goal, I found that
the scope of Perspectives must be broad.
After all, “radio and television” is a field that
covers subjects ranging from A&P Gypsies to
Zworykin, Vladimir K., and encompasses
areas as diverse as churn and charlatans,
static and statistics. For the reader to get a
complete picture of the field, it seemed to me
that the book would have to include not only
the usual material but also new information
on subjects such as ethics, careers, and rivals
to U.S. commercial radio and television.

THE SECOND GOAL: TO THE STUDENT

You will find Perspectives easy to understand
at first reading—whether you are a begin-
ning radio-TV major or a nonmajor elective
student. Terms are defined as they occur in

the narrative. In-text notes refer to sections
that contain explanatory information. Bold-
face type indicates words and concepts that
are especially important. And a short, selec-
tive list of books for further reading follows
every chapter.

THE THIRD GOAL: TO THE INSTRUCTOR

Perspectives was written to adapt to your
teaching situation. The book is divided into
logical chapter divisions by subject matter,
and you assign them in the order appropriate
for your course and your students. Each
chapter stands by itself. If you feel that the
technical aspects should come first in the
course, then teach it that way; make Chap-
ters 10, 11, and 12 the initial reading assign-
ments. Want to start with career opportuni-
ties? Put Chapter 21 first on your syllabus.

Perspectives is also an integrated whole
and can be used straight through, as written.

Whether or not you are experienced in
teaching the survey course, please read
Chapter 1. That is where the rationale and
plan of the book is laid out; it “sets up” the
remaining 25 chapters.

ACKNOWLEDGMENTS

The following persons supplied information
or illustrative material, without which the re-
vision would be incomplete: Harrie Bos,
Nederlandse Omroep Stichting; Ann K.
Bowman, American Advertising Federation;
James Conway, Independent Broadcasting

Xxiii
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Authority; Claudia G. Copquin, UNIVI-
SION; Paula Darte, National Public Radio;
Jill Davidson, Cable Rep Advertising; Rich-
ard Dunn, BBC; Laurence Frerk, Nielsen
Media Research; Richard Grefé, Corporation
for Public Broadcasting; Robert D. Haslach,
Royal Netherlands Embassy; Dewitt F.
Helm, Jr., Association of National Advertis-
ers; James R. Hood, United Press Interna-
tional; Mark Hopkinson, British Information
Services; Al Hulsen, then of American Public
Radio; J. Janku, International Radio and Tele-
vision Organization; Dolores Jenkins, Uni-
versity of Florida library; B. K. Khurana,
Doordarshan; Rick Lehner and James
Morgese, WUFT; Karin Lindfors, Nordvision;
Al Mangum, North Carolina News Network;
Miriam Q. Murphy, Statistical Research, Inc.;
Nan B. Myers, Arbitron Ratings Co.; Tommie
Nichols, Turner Broadcasting System, Inc.;
Keshav P. Pande, All India Radio; Renee
Smith, Birch Radio; Michael Type, European
Broadcasting Union; Priscilla West, Neu-
harth Reading Room, University of Florida;
Robert N. Wold, Wold Communications;
Karen Wolfstead and Jimmy Cromwell,
WCJB. Other organizations that provided
material include COMSAT, Electronic Media
Rating Council, International Telecommuni-
cation Union, and National Cable Television
Association.

The publisher, Harper & Row, deserves
credit for taking a chance on the first edition
and for marketing successfully both editions.
Special thanks go to David Nickol, the first-
rate project editor who got the manuscript
into the form you now read.

Most academic authors do not thank their
administrators. But then, many authors do
not work under leadership that is enlight-
ened, effective, and equitable. I do. And I
deeply appreciate the encouragement and
support of Paul Smeyak and Ralph Lowen-
stein, who head the Department of Telecom-
munication and the College of Journalism
and Communications, respectively.

I took advantage of two of the college’s
support programs in revising this edition of
Perspectives—the Professional Summer and
the Research Summer. I spent the 1986 Pro-
fessional Summer at WESH (TV), the NBC af-
filiate in Orlando/Daytona Beach. Special
thanks go to two extra-special people—John
Evans, who made the arrangements for
Channel 2 to hire me, and Ken Smith, who
supervised my working/learning experi-
ences in the program department.

Two persons helped greatly in my appli-
cation and award of the 1987 Research Sum-
mer. James L. Terhune, associate dean of the
college, guided me through the intricacies of
dealing with the university administration
and fiscal policies. Mary Ann Ferguson, re-
search director of the college, also encour-
aged me to apply, and she heads the college
research committee that made the award.

Harper & Row submitted the manuscript
to the following readers who provided help-
ful comments and suggestions: Susan Tyler
Eastman, Indiana University, Bloomington;
John Fraser, Long Island University; Val
Limburg, Washington State University; Al-
fred Owens, Youngstown State University;
and Susan Zahn, Cleveland State University.
Bill F. Chamberlin, Joseph L. Brechner Emi-
nent Scholar of Journalism here at Florida,
provided significant help in revising Part
Four, Legal/Ethical Perspective. He gener-
ously shared resources developed in working
on The Law of Public Communication, the fine
volume of which he is coauthor, and he cri-
tiqued the regulatory sections of Perspectives.

The individuals who teach the survey of
telecommunication course here at the Uni-
versity of Florida use Perspectives as the re-
quired text. Kay Ford, David Ostroff, and
John Wright have provided continuing and
valuable feedback for improving the third
edition. Dave, John, and Cindy Smith also
made substantive contributions to the actual
process of revision. Dave did much of the re-
search and rewriting that strengthened and



added new sections to the chapter on foreign
national and international radio and televi-
sion. John updated the chapters in Part
Seven, as he had done for the second edition.
Cindy Smith did research, proofread copy,
and made suggestions for rewriting. Without
her help and encouragement, you would not
be holding this volume in your hand today.
Finally, I thank my wonderful daughter Hal-
lie, whose expenses at college made it abso-
lutely necessary that I finish this revision and
get it on the market.

KEEP THOSE CARDS AND LETTERS
COMING . ..

I started requesting direct reader response in
the first edition. The suggestions I received

PREFACE XXV

proved invaluable in revising and improving
the text. Once again I would like to solicit
comment from you, the reader—student, in-
structor, radio-TV employee or executive, in-
terested member of the public. Contact me
directly (BITNET: lessmith@uffsc) or
through the publisher and describe what you
like or do not like about the book, what you
think is strong and weak about it, any errors
you may find, what you had trouble under-
standing, and—most important—what you
think could be done to improve future edi-
tions. This is a complete revision and, as you
will see, | took previous comments and rec-
ommendations to heart.

F. Leslie Smith






CHAPTER |

Preview

The first edition of this book, published in
1979, opened with the question, “"Why study
broadcasting?’ The next few paragraphs
then cited some of the broadcast trade’s al-
ways impressive statistics—figures on audi-
ence, advertising expenditures, and influ-
ence—to demonstrate the necessity to study
broadcasting. Today, the responses to that
question are just as valid; in fact, the figures
have grown even more impressive. The
question itself, however, has had to be
broadened.

1.1 CHANGES

Since 1979, we have experienced one of the
most exciting periods in the short history of
electronic media. As consumers of media, we
have enjoyed a rapid expansion of options.
For the first time ever, many can choose from
a number of programming alternatives—not
simply additional situation comedies, but
true alternatives. As students of media, we
have watched as the very structure of radio
and television has begun to change. New
technology and fresh thinking have chal-
lenged the “givens”—concepts that once
seemed cast in bronze and sunk in cement,
concepts as basic as broadcast stations, ad-
vertising support of programming, and pub-
lic ownership of the airwaves.

Technology has ignited much of the
change. By 1979, some new technology had
already appeared; still, broadcast radio and
television were the primary electronic media.
Today, some of what were "new media” in
1979 have grown, expanded, and diversi-
fied—cable television, cable networks, pay
cable, wireless cable, videocassette recorders,
video games, corporate video, home com-
puters. Others, not yet widely available,
seem about to grow and expand—interactive
cable, direct broadcast satellite, various
forms of electronic text. Yet other technology
has emerged since 1979—the low-power
television service, C-band direct, high-defi-
nition television, digital audio and video,
stereophonic television sound, video graph-
ics generators and animators, the charge-
coupled device (in effect, a tubeless video
pickup tube), continuing developments in
solid-state electronics, particularly minia-
turization.

1.2 BROADCASTING

The movers and shakers seemed convinced;
these new media would stay, spread, and
compete. Naturally, they would compete at
the expense of broadcasting, particularly the
broadcast television networks.

Some early returns from the marketplace



2 PREVIEW

indicated that such predictions were not all
”blue sky.” Cable networks captured some
programming that would previously have
run on the broadcast networks, particularly
sports. By 1988, cable had spread to over 50
percent of U.S. television homes. VCR pen-
etration had reached that level the year be-
fore. National advertisers invested increasing
amounts in cable networks—a quarter-
billion dollars by the mid-1980s—most of
which would otherwise have been spent on
the broadcast networks. In 1978, the total
percentage of the television audience that all
three commercial networks drew was 93. By
1990, it had dropped by more than 20 points.
Advertising agency personnel projected that
this trend would continue, and the percent-
ages would bottom, according to some pre-
dictions, in the 50s. The broadcast trade no
longer had a monopoly in radio and
television.

Commercial broadcasting is not quite
ready to lie down quietly and wait for the
undertaker. It is still the dominant form of
radio and television, and the broadcast trade
is still viable. But other media, other delivery
systems, other means of economic support
challenge that dominance.

1.3 RADIO AND TELEVISION

Thus, the question "Why study broadcast-
ing?” must be broadened—not because
broadcasting is dead (far from it!) but be-
cause the field of radio and television has ex-
panded. This expansion has taken us far be-
yond commercial network broadcasting, that
which we had called "’the norm” since 1930.
As consumers and students of radio and tele-
vision, we must study these new uses of
radio and television, as well as the old. The
more appropriate (and inclusive) question is,
"Why study radio and television?”

Like the last edition of Perspectives on
Radio and Television, this edition takes ad-
vantage of the generic terms in its title. Its

framework for analysis is radio and televi-
sion, of which broadcasting is but one use.
On the other hand, because it is by far the
most popular and widespread form of radio
and television, broadcasting—particularly
commercial  broadcasting—receives  the
lengthiest, most detailed coverage.

Academics and others have adopted the
term telecommunication to refer to this frame-
work. Most devices and practices included
under telecommunication are actually new
or supplementary uses to which the technol-
ogies of radio and (particularly) television
have been put. To consumers, TV is TV, and
it does not matter where the programming
comes from or how it is delivered. Even for
media such as video games, computer soft-
ware, and teletext, the display vehicle is
often the screen of a TV receiver. So this vol-
ume retains radio and television” in the
main title and “telecommunication’ in the
subtitle.

And why study radio and television? In
exploring the phrasing of that question, we
have also answered it. The facts and figures
cited above demonstrate that radio and tele-
vision are a major factor in our lives, our so-
ciety, and our economy. Their size, nature,
pervasiveness, and ubiquity all indicate the
necessity to study radio and television. The
important question then is, “What are radio
and television?”” That is what we will answer
in this book.

1.4 FORMAT

What are radio and television? The question
is not only important but also complex, even
for a book with 26 chapters and 600 pages.
Thus, this question—What are radio and
television?—has been broken down into a
number of smaller questions.

How did radio and television come
about?

What are the messages of radio and



television, and how are these messages
formed?

How are the messages sent?

Within what kind of legal and ethical
framework do radio and television
operate?

How do they generate the revenues
that allow them to exist?

What are some of the alternatives to the
profit-driven, U.S. model of radio and
television?

What relationships exist among radio
and television, the individual, the
group, and the society?

Each of these smaller questions represents a
different way of looking at, or a different per-
spective on, radio and television.

This book is written to answer these ques-
tions, and thus the title, Perspectives on Radio
and Television. Each of the seven main sec-
tions reflects a different perspective—histor-
ical, creative/informational, physical, legal /
ethical, economic, comparative, and socio-
psychological. Each perspective is further
broken down into a number of different
major topics, which are the chapters within
each section. Especially important names,
words, phrases, and other information are
printed in boldface type. When you come
across a new or unfamiliar word, you will
find either an explanation in context or a ref-
erence to another section that contains the
explanation.

You will find the writing style in the fol-
lowing pages informal, its function being pri-
marily to describe and explain the concepts
as completely and simply as possible. The
subject of radio and television is intrinsically
interesting; the aim of the writing is to let it
emerge that way from the pages of this book.

FURTHER READING

These are some principal sources, although
others exist. Your reference librarian can

PREVIEW 3

help you find various periodicals and books
on specific media.

Bower, Robert. The Changing Television Audience
in America. New York: Columbia UP, 1985.
Compares the audience of 1980 with those of
1970 and 1960.

Broadcasting. Weekly. The single most important
periodical for the trade aspects of broadcasting.
It treats other uses of radio and television (such
as cable), particularly as they relate to the
broadcasting trade. Two companion publi-
cations were introduced in 1989: Broadcasting
Abroad (monthly) and Broadcasting Cable
(biweekly).

Broadcasting/Cablecasting Yearbook. Washington:
Broadcasting, annual. From the publisher of
Broadcasting magazine. This one-volume com-
pilation contains much information about
broadcasting and cable, including a short his-
tory and status report, important FCC rules,
state-by-state listings of outlets with descrip-
tions, and many other directories of various
people and organizations involved in radio and
television.

Cablevision. Weekly. Fulfills somewhat the same
role for cable television and radio that Broad-
casting does for broadcast television and radio.

Channels of Communication. Monthly. Commen-
tary on various aspects of electronic media.

Meyrowitz, Joshua. No Sense of Place: The Impact
of Electronic Media on Social Behavior. New
York: Oxford UP, 1985. How TV has changed
American culture.

The Roper Organization. America’s Watching: 30th
Anniversary 1959-1989. New York: TIO, 1989.
Based on a survey; compares findings from
past years.

Television Digest. Weekly. Summary of the week’s
developments in electronic mass and consumer
media.

Television Factbook. Washington: Television Di-
gest, annual. This two-volume compendium is
similar to Broadcasting Yearbook but focuses on
television and contains additional data.

Television/Radio Age. Weekly. Contains longer
and more explanatory articles and has a some-
what longer-range view than some other
weekly publications.
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To understand radio and television as they are today, we have to look back to
see the chain of events that got us from Heinrich Hertz to Home Box Office,
from Sarnoff to satellites. Our perspective in this section is historical, and the
four chapters answer the question, "How did it all happen?”

In Chapter 2, we look at the technical and industrial origins of radio and
television. We start before the middle of the nineteenth century and, as we
travel forward in time, meet the devices and the companies on which modern
electronic mass media were founded. In Chapter 3, beginning in 1929 we focus
on the development of radio broadcasting. In Chapter 4, we pick up in 1942 and
survey the history of television broadcasting. In Chapter 5, we begin in 1950
and trace the rise of cable and other radio-TV technologies.






CHAPTER 2

Origins of Radio

and Television:

From 1842

In the United States, the ends of mass mar-
keting provide the economic rationale—the
reason to exist—for profit-driven radio and
television. Broadcasting, the oldest form of
radio and television, provided the model for
other electronic media. Cable, pay cable, and
even home video represent outgrowths from
and variations on the for-profit pattern estab-
lished by advertising-supported broadcast-
ing. For this reason, it is easy to forget that
broadcasting was not originally developed to
meet the needs of a consumer audience. No
corporate marketing expert sat down one day
to design the concept of broadcasting as an
arm of marketing. The appropriate model for
the initial development of broadcasting is not
Athena, who sprang full grown from the
head of Zeus, but Topsy, who just “grow’d.”

At least, that was the case for radio broad-
casting. Television broadcasting, on the other
hand, was more the result of purposeful cor-
porate planning. The mass-audience/mass-
marketing aspect of broadcasting was al-
ready in place. Moneyed organizations saw
television’s potential to generate revenue
and took on the task of its technological
development.

In this chapter, we study the origins of
commercial broadcasting. First, we look at
radio and the beginning of the broadcasting
trade. Then we look at television, nurtured
and introduced primarily by that trade.

2.1 RADIO AND THE BROADCASTING
TRADE

The prehistory and history of American com-
mercial radio unfolded in at least seven
stages: radiotelephonic communication, in-
dustrial firms with an interest in communi-
cations, broadcast stations, the audience, ad-
vertising as financial support, the networks,
and comprehensive federal regulation. All
developed over a period of time through trial
and error, sometimes by sheer coincidence.

2.1.1 Stage 1: Radioteiephonic
Communication

The first stage in the development of broad-
casting was the achievement of radiotele-
phony—transmission and reception of
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sound via radio waves. Like broadcasting it-
self, radiotelephony is not one unique de-
vice, but rather the combination of a series of
discoveries and inventions—electricity, te-
legraphy, telephony, and wireless teleg-
raphy.

Scientific interest and research in electric-
ity began in earnest during the Renaissance
and reached its peak in the eighteenth and
early nineteenth centuries. In the 1880s,
Thomas Edison began to wire New York
City, the first step in what would become the
electrification of America.

The idea behind telegraphy—relaying
messages from one point to another—had
been around for centuries. The ancient
Greeks employed beacon fires and torches to
convey information over distances. Various
forms of visual signaling devices had been
used down through the years. But these were
cumbersome, time-consuming, and subject
to problems due to bad weather and human
error. In the nineteenth century, several per-
sons worked on a totally different idea—the
development of an electrical telegraph. An
American, Samuel F. B. Morse, was credited
as first to succeed. Morse had worked on his
electromagnetic telegraph system for more
than a decade when he finally patented it in
1842. A simple device, the Morse telegraph
used electrical wire with electromagnetically
equipped clicking keys at both ends and two
electrical signals: current on and current off.
The length of these two signals was varied to
produce either dot clicks or dash clicks, and
combinations of these dots and dashes rep-
resented letters of the alphabet. Even today,
this is called the Morse code.

Congress appropriated $30,000 for Morse
to build an experimental electrical telegraph
line between Washington, D.C., and Balti-
more. In May 1844, the words "What hath
God wrought!” were transmitted as the first
message. The experiment was successful; a
message had been sent over wire via
electricity.

Thirty-two years later, electricity was used
to send voice communication by wire. Alex-
ander Graham Bell (Figure 2.1) filed a for-
mal application to patent his telephone on
March 7, 1876. Three days later, Bell oper-
ated his telephone successfully for the first
time.

In the meantime, a group of scientific dis-
coveries had begun that eventually led to
wireless telegraphy. Beginning in 1864,
James Clerk Maxwell wrote a series of the-
oretical papers showing that energy passed
through space as waves traveling at the
speed of light. He said that light waves were
electromagnetic, but there were probably
other electromagnetic waves, too, invisible
because they differed in length from light
waves. In other words, Clerk Maxwell pre-
dicted the existence of something that could
not be seen, felt, heard, or smelled, some-
thing that we now call radio waves.

In 1887, the German scientist Heinrich
Hertz demonstrated the existence of radio
waves. He constructed a device (Figure 2.2)
that included two coils or hoops of wire, one
of which was an oscillator (a device that pro-
duced radio waves). He found that the oscil-
lating coil excited electrical current in the
other coil. When he moved the two coils far-
ther and farther apart, the results were the
same. This was the first transmission and re-
ception of radio waves. Hertz had proved
Clerk Maxwell correct. Others started exper-
imenting with Hertzian waves, as they came
to be called.

Scientists had predicted wireless telegra-
phy for years, and in the 1880s American
and English scientists developed some crude
devices to that end. Most, however, were
based on electrical induction* and therefore
were limited in range. Interestingly, no one

*When a conductor (a substance capable of carrying
current, such as a copper wire) carries a voltage (cur-
rent), a magnetic field is built up around it. A second
conductor has a voltage induced in it when it is moved
through this field. This process is known as ““induction.”
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(a) (b)

Figure 2.1 Invention of the telephone. () Bell's device, the 1876 liquid telephone. (b)
Alexander Graham Bellin1876, the year the telephone was invented. Sulfuric acid was used
as part of the fransmission apparatus; the receiver was a tuned reed. Supposedly, on the
night of March 10, 1876, Bell spilled acid on his clothes and uttered the first articulate sen-
tence ever spoken over an electric telephone, *Mr. Watson, come here: | want you!”’ (Pho-
tograph courtesy of AT&T Archives. Used by permission.)

had thought of using Hertzian waves to carry all the elements together. Guglielmo Mar-

information. Transmission and reception of coni (Figure 2.3), a young ltalian, put to-

these waves remained a laboratory stunt, gether Hertz’s oscillating coil, a Morse tele-

pure science. It took a nonscientist to bring graph key, a coherer (a radio wave detection
- - - ]

L - S S

Figure 2.2 Heriz’s device. The wires led to a power source The power source caused
electrical sparks to oscillate between two metal balls. These sparks sent out waves of high-
trequency alternating current. The waves hit a metal screen that reflected them. When
properly positioned between the spark gap and the metal screen, an open copper wire
loop would spark in resonance with the metal balls.
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Figure 2.3 Guglielmo Marconi. Marconi and his apparatus for ‘‘telegraphy without wires’
shortly after his arrival in England in 1896. (Photograph courtesy of GEC-Marconi. Used by

permission.)

device), and grounded transmitting and re-
ceiving antennas of his own design. In 1895,
at the age of 21, Marconi succeeded in send-
ing a message over a distance of 1} miles
using electricity without wires.

The final step, of course was to combine
wireless transmission and reception with
voice. Reginald Fessenden, an electrical en-
gineering professor at the University of Pitts-
burgh, felt that a high-frequency generator
was needed to transmit speech. He con-
tracted with General Electric (GE) to have
one built. GE shipped the great 50,000-cycle
machine to Fessenden’s wireless station at
Brant Rock on the Massachusetts coast.
Combining the generator with a telephone
and his recently patented high-frequency
arc, Fessenden made the first wireless voice
transmission on Christmas Eve, 1906.

Momentous as Fessenden’s achievement
was, his technology was eclipsed just one
week later. On December 31, 1906, another
American scientist transmitted and received
code via radio waves from one side of his
laboratory to the other. The scientist was Dr.
Lee De Forest (Figure 2.4), and his method
of reception was based on his invention, the
Audion (Figure 2.5)—the immediate fore-
runner of the triode vacuum tube and ances-
tor of the transistor and the “chip,” the in-
tegrated circuit.

The Audion’s origin dated from 1879,
when Edison invented the electric light bulb.
Four years later, Edison noted that when a
metallic plate was put in a bulb along with
the light filament, current flowed from the
filament to the plate. No immediate practical
application was seen for this ’Edison effect,”
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Figure 2.4 Lee De Forest. In 1922, De Forest
pecame interested in fim and produced a
system for fim sound called “‘Phonofim.” it
had little success. primarily because the fim
trade felt it had no use for sound at the time.
Ultimately, however, fim sound succeeded
because of a De Forest invention, the Audion.
Here, De Forest holds an early vacuum tube
used in a film camera, about 1926. (Photo-
graph courtesy of AT&T Archives. Used by
permission.)
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Figure 2.5 Development of the Audion. (a)In 1883, Edison noted that current flowed from
the hot filament to a plate inside the bulb. (b) Fleming connected the plate to an antenna,
and the incoming waves made the plate alternate rapidly from positive to negative. Thus
it alternately attracted and repellea current from the flament and reproduced the incom-
ing radio signals as DC current in the earphones. (c) De Forest introduced a grid between
the plate and the fiament. The weak current from the antenna went to the grid and con-
trolled the higher voltage that pcssed from the filament to the plate.
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although later James A. Fleming, a fellow
worker of Marconi, used it to develop the
two-element Fleming valve (tube) in improv-
ing wireless communication. What De Forest
did was to insert in the bulb, between the fil-
ament and the plate, a third element, a tiny
grid of fine wire. The grid carried a weak
electric current. By varying the minute
charge on the grid, he also varied the higher-
voltage current that flowed through it from
the filament, or negative element, to the
plate, or positive element. In other words,
the Audion could take a weak electric signal
and magnify it. Put multiple Audions in tan-
dem, and you got increased amplification.
The invention of the Audion launched the
electronic age, the second industrial revolu-
tion. Thus the full implication of the Audion
extends far beyond the realm of wireless
transmission. But for our purposes, in one
stroke De Forest had developed a device that
would eventually perform all four basic op-
erations of radiotelephony—generation,
modulation, detection, and amplification.
There would be further refinements in equip-
ment and circuitry for transmission and re-
ception, but all the basic devices necessary
for broadcasting had now been developed.

2.1.2 stage 2: Industrial Developments

Important not only as new technology, the
devices and discoveries described above led
to the formation of certain corporate entities.
American Telephone and Telegraph, Gen-
eral Electric, Westinghouse Electric and
Manufacturing Company, Marconi Tele-
graph Company of America, Radio Corpo-
ration of America—these were the compa-
nies that would play significant roles in the
development of broadcasting.

In July 1877, Alexander Graham Bell and
six close associates formed the Bell Tele-
phone Company. By the turn of the century,
the company had passed into other hands

and had purchased a manufacturing rival,
Western Electric Company. In 1900, the tele-
phone company changed its name to the
American Telephone and Telegraph Com-
pany (AT&T).

In October 1878, Thomas A. Edison was
well on his way to development of the incan-
descent light. He persuaded a syndicate of
financiers to underwrite his research. They
formed the Edison Electric Light Company.
Edison later sold his interest, but from this
beginning emerged the General Electric
Company (GE). GE did wireless transmis-
sion research and development work for the
United States and the Allies during World
War L.

In 1869, George Westinghouse received
the first of many patents on a railway air
brake. His interests eventually led him to the
problem of electrical power. In 1886, he
founded the forerunner of the Westing-
house Electric and Manufacturing Com-
pany, which he left in 1911. The company
retained his name and got involved in radio
early in World War I, when it accepted a con-
tract from the British government to do re-
search in wireless transmission. After the
United States entered the war, the Westing-
house Company manufactured wireless
equipment for the armed forces.

Guglielmo Marconi offered the wireless
telegraph to the government of his native
Italy. Italy refused it, so in 1896 Marconi
went to England and patented his device. In
1897, a company was formed to promote the
Marconi wireless apparatus. Later, the Mar-
coni Wireless Telegraph Company of
America (also called American Marconi)
was formed to further Marconi interests in
the United States. The British Marconi firm
owned a controlling interest in American
Marconi.

2.1.2.1 Patent Problems After De Forest
developed the Audion and tested its wireless
transmission capabilities successfully in the
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laboratory, he formed the De Forest Radio
Telephone Company. De Forest ran more
tests over wider distances—he equipped a
fleet of 24 U.S. Navy ships for a cruise
around the world; he transmitted phono-
graph records of music from the Eiffel Tower
in Paris that were heard all over Europe; and
he transmitted performances from the stage
of the Metropolitan Opera.

Meanwhile, AT&T had come to the con-
clusion that coast-to-coast long-distance tele-
phone would not be possible without a “'re-
peater”’—telephone terminology for an
amplifier. Repeaters used three-element
tubes. Irving Langmuir, a GE scientist, had
greatly improved the Audion by expelling all
gases from the bulb, creating the vacuum
tube. Harold D. Arnold of AT&T had also
made improvements. However, De Forest’s
patent—the first to involve the third ele-
ment—was essential.

De Forest was fighting a court battle. He
had been arrested in 1912, charged with
using the mails to defraud by selling stock in
his company. He was acquitted in 1913.
However, needing money, he had sold his
patent rights on the Audion to AT&T for
$50,000. With this patent, the telephone
company was able to stretch its long-distance
reach to the West Coast in 1914 and, soon
after, overseas.

At this point, a number of different com-
panies owned a number of different patents
that collectively were vital to the further de-
velopment of wireless transmission, but in-
dividually these companies were blocking
that development. Almost any attempt to
build or use equipment for commercial pur-
poses infringed on several patents. For ex-
ample, suppose a vacuum tube was used.
The vacuum tube involved patents on de-
vices and improvements developed by Flem-
ing for Marconi; by De Forest, but now
owned by AT&T; by Arnold for AT&T; by
Langmuir for GE; and by others. The United
Wireless Company, for a time the most ex-

tensive American company in wireless teleg-
raphy, was caught in the patent bind. Found
guilty in the courts of infringing on Marconi
patents, United was so weakened that Amer-
ican Marconi was able to absorb United and
thereby attain a monopoly on radio com-
munications in the United States.

When the United States entered World
War 1, the government closed all civilian
wireless stations and ordered that patents be
pooled. This goverment-enforced patent
pool allowed war contractors—including
Westinghouse, GE, and AT&T’s Western
Electric—to manufacture tubes and circuits
for military radios without regard to patent
infringement. As a result, wireless equip-
ment developed, improved, and became
standardized. But when the war ended, so
did the patent pool. No one company could
manufacture and market the improved
equipment because it would infringe on the
patents of others.

The end of war contracts caused other
problems. Westinghouse, for example, had
made great progress in the development of
wireless transmitters and receivers and had
geared up for their production to supply mil-
itary needs. Now there was no stable market
for this equipment. GE had turned out ex-
pensive equipment such as the Alexanderson
alternator.* Without government contracts,
GE would be obliged to dismiss many skilled
employees.

The end of World War I in 1918 left the
U.S. government still in control of the na-
tion’s wireless communications facilities. The
Alexander Bill, introduced in Congress in
November, would have perpetuated a gov-
ernment monopoly of radio. The U.5. Navy
favored the bill, but it was bitterly opposed

*Ernst F. W. Alexanderson, a Swedish emigrant and
electrical engineer at GE, had worked with Fessenden on
the development of the alternator and then later per-
fected it, “working along different lines from Fessen-
den” (Sterling and Kittross, 1978, p. 28; see chapter
bibliography).
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by civilian wireless interests and was voted
down in committee, reaffirming the principle
of private ownership of electronic commu-
nication facilities.*

2.1.2.2 Radio Corporation of America At
about this time, British Marconi tried to buy
exclusive rights to the Alexanderson alter-
nator from GE. Supposedly, the firm's offer
touched off two trains of thought in the ad-
ministration of President Woodrow Wilson.
First, if British Marconi possessed the alter-
nator, Great Britain would be able to estab-
lish a worldwide monopoly in wireless com-
munications. Second, national security
demanded that no foreign-controlled corpo-
ration be permitted to dominate U.S. wire-
less communications. Therefore, two U.S.
Navy officers visited GE and requested that
the company not sell its alternator patents to
British Marconi. It was also suggested that
GE sponsor the establishment of a power-
ful American wireless communications
organization.

Owen D. Young (Figure 2.6), general
counsel of GE, proceeded to set up the new
firm, Radio Corporation of America (RCA).
American Marconi stock was purchased from
the British firm, and, in November 1919 all
the assets, patents, and goodwill of Ameri-
can Marconi were transferred to RCA. Indi-
viduals who held stock in American Marconi
received shares of RCA. Young chaired the
board of directors; Edward J. Nally of Amer-
ican Marconi became president.

The actual formation of RCA was only
part of the plan. The major corporations
holding patents on wireless devices entered
into a series of agreements, with RCA serv-
ing as the enabling vehicle (Table 2.1). Some
of these agreements involved cross-licensing

*This was at least the second time the government
had refused a monopoly on some form of electromag-
netic communication. Morse wanted to sell the telegraph
to the government, but Congress took no action on the
matter.

Figure 2.6 Owen D. Young. Young set up the
Radio Corporation of America in 1919. (Paoto-
graph courtesy of General Electric Co. Used by
permission.)

or patent pooling. GE, RCA, AT&T, and
Western Electric pooled their various wire-
less patents. In return, GE and AT&T re-
ceived stock in RCA. Later, Westinghouse
acquired critical patents; these were put into
the pool, and Westinghouse received RCA
stock. The United Fruit Company* group, in-
cluding the Wireless Specialty Apparatus
Company and the Tropical Radio Telegraph
Company, put their wireless assets in the
pool, for which United Fruit received RCA
stock.

These agreements were not limited to pat-
ents alone. Under the provisions of the
agreements, GE and Westinghouse had ex-
clusive rights to use the pooled patents to
manufacture receivers, and RCA would sell
large percentages of them. AT&T was to con-
trol all toll radiotelephonic communication,
including exclusive rights to manufacture

*United Fruit Company used ships to get products
from its Latin American plantations to its North Ameri-
can markets. The company used radio to direct the
movements of these ships.
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Table 2.1 OUTSTANDING OR AUTHORIZED STOCK OF RCA—SPRING 1921
~ Preferred stock Co@n _sioc_li - Total stock
Shareholders Shares (%) Shares (%) Shares (%)

General Electric 620,800 157 2,364,826 413 2985626 30.8
Westinghouse and The International
Radio Telegraph Company 1,000,000° 25.3 1,000,000 17.5 2,000,000 20.1
American Telephone & Telegraph Co. 500,000 12.7 500,000 8.7 1,000,000 10.3
United Fruit Company 200,000 5.1 200,000 35 400,000 4.1
Others 1,635,174 41.3 1,667,174 29.1 3,302,348 34.1

Totals 3,955,974 100.0" 5,732,000 100.0" 9,687,974 100.0°

“To be issued.

"Totals may not add up to exactly 100.0 percent because the figures are rounded out.
Source: Gleason L. Archer, Big Business and Radio (New York: American Historical Co., 1939), p. 8.

radio transmitters for sale or lease to others.
Also, AT&T and Western Electric could now
use the pooled patents in telephone equip-
ment. GE and Westinghouse could make
transmitters for themselves, but not for
others.

This series of agreements linked the cor-
porations into two groups—the Telephone
Group (AT&T and Western Electric) and the
Radio Group (all other parties). They had
pooled their patents and divided the com-
munications world among themselves. All
eventualities had been foreseen and pro-
vided for—except one. It arose even as the
agreements were being drawn up, and it ren-
dered them all but worthless. It was called
"’broadcasting.”

(a)

2.1.3 stage 3: Stations

Frank Conrad (Figure 2.7) worked as a chief
technician at the Westinghouse plant in East
Pittsburgh. Conrad was also an amateur
radio enthusiast and had a receiver and a
transmitter licensed as 8XK in the garage of
his Wilkinsburg, Pennsylvania, home. In
spring 1920, Conrad played phonograph rec-
ords while transmitting. He soon received
mail requests to play specific records at spe-
cific times.

Conrad tried to comply with the requests,
but the mail became so heavy that he finally
announced he would transmit music for two
hours each Wednesday and Saturday eve-
ning at 7:30. His two sons added live vocal

(b)

Figure 2.7 Conrad and 8XK. (a) Frank Conrad in his laboratory a few years after KDKA
went on the air. (b) Conrad’s transmitter for 8XK. (Photographs courtesy of Westinghouse

Electric Corp. Used by permission.)
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Air Concert
“Picked Up”
By Radio Here

Vietrla muste, playsd into
tBe alr over o wireless tels-
phone, was “plcked up* by
listeners on the wireleas re-
colving station which was
tocettly lnstalled here for
Patrons interested in wireless
experiments. The concert was
heard Thursdsy night about
10 o’clock, and continued 20
minutes. Two orchestra num-
ders, a soprano solo—which
rang perticularly high and
clear through the air—and a
juvenile “talking plece” comn-
stituted {he program.

The music was from s Vie-
trola pulled up close 10 the
transmitter of a wireless tele-
phone in the home of Frank
Conrad, Petn and Pecebles
avenues, Wiikinsburg, Mr,
Conrad is & wireless enthus!:
ast and “puts on” the wireless
concertg periodically for the
entertainment of the many

| people in this district wbo
have wireless sets.

Amateur Wireless Sete,
made by the maker of the
Set which 1g in operation In
our store, are ot sale here
L10.00 up.

! ~1Weat Rasement

Figure 2.8 The inspiration for KDKA.

and instrumental talent. As the summer
wore on, the Conrads began transmitting
every evening, and the popularity of their
concerts continued to grow. Several local
newspaper articles mentioned the concerts.
On September 29, 1920, the Pittsburgh Sun
carried an advertisement for a local depart-
ment store (Figure 2.8), noting that receiving
sets for those who wished to listen to the
Conrad radio concerts were available for
purchase in the store’s west basement.

This advertisement came to the attention
of Harry P. Davis, a Westinghouse vice-pres-
ident. The audience for Conrad’s transmis-
sions had been people who had the technical
knowledge to put together their own receiv-
ers. But, reasoned Davis, the concerts would
probably be popular with almost everyone if
there were simple-to-operate receivers, com-
plete in one suit. Westinghouse had devel-
oped and manufactured just such receivers
during the war. The company could proba-
bly develop a civilian market for these re-

ceivers, concluded Davis, if it were to operate
a radio station that would supply programs
on a regular schedule announced in advance.

The next day Davis called in Conrad and
a few others, told them his idea, and said he
wanted a Westinghouse radio station ready
for the November 2, 1920, presidential elec-
tion. That was just 33 days away.

Conrad and his crew installed a transmit-
ter in a shack on top of the East Pittsburgh
Westinghouse plant. They strung a wire an-
tenna between a steel pole on the roof and a
nearby smokestack. The U.S. Department of
Commerce licensed* the station to operate
on 360 meters (833.3 kHz') and awarded it
the call letters KDKA. On the night of the
election (Figure 2.9), returns were tele-
phoned to the station from the offices of the
Pittsburgh Post. A recruit from the plant’s
public information office read them over the
air. Between returns, the microphone was
pushed up to the horn of a hand-wound
phonograph. Conrad was in his garage in
Wilkinsburg, ready to assume transmission
duties with 8XK in case of problems with the
hastily installed KDKA transmitter. But
KDKA stayed on the air. Warren G. Harding
won the election over James M. Cox, and
broadcasting was on its way.

2.1.4 Stage 4: Audience—Who
invented Broadcasting?

KDKA was not necessarily the first broad-
casting station. KCBS, San Francisco (for-
merly KQW, San Jose, California); WHA,
Madison, Wisconsin; WW], Detroit; and

*The Westinghouse transmitter was licensed as a
“limited commercial station.” This referred to its use by
a private firm, not to permission to sell advertising time.
Broadcast advertising would not develop until 1922. The
Commerce Department did not license the Westing-
house operation as a broadcast station because there was
no such category; the department started licensing
broadcast stations as such in 1921.

'The letters kHz are an abbreviation for kilohertz,
meaning a thousand cycles per second; MHz, for mega-
hertz, means a million cycles per second.
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Figure 2.9 KDKA and its opening-day staff. (Photograph courtesy o Waestinghouse Electric
Corp. Used by permission.)

probably others—all have some claim to
being the first. However KDKA was assur-
edly one of the first. Its story typifies what
happened elsewhere around the country—
technically minded tinkerers built transmit-
ters and found themselves programming on
a regular basis.

To whom were they programming? Cer-
tainly, their audience consisted in part of
others like themselves—people engaged in
amateur radio transmission. But another type
of radio hobbyist was also in the audience.
This hobbyist, spiritual ancestor of today’s
shortwave listener, was interested in recep-
tion—how many stations could be received,
from how far away they could be received,
and how clearly they could be received.

For the most part, the "listen-in” hobby-
ists had to be content with receiving the con-
versations of others, usually in Morse code.
Naturally, these early listeners responded
enthusiastically when Conrad and others
transmitted voice and music. The content
seemed aimed at the listeners, elevating their
status from eavesdroppers to audience. As
mail came in from listeners, the pioneer radio

station operators responded by setting up
regular schedules of transmissions, program-
ming for a general audience. They evolved
from radio station operators into radio
broadcasters. It was at this point that radio
ceased to be just point-to-point communica-
tion and broadcasting was born.

Who invented broadcasting? As much as
anyone could be said to have “invented” it,
the audience did.

As the months passed, the early stations
experimented with program types. They
broadcast the first play-by-play sports, the
first radio dramas, the first religious services,
and so on.

The number of broadcast stations in-
creased. The Department of Commerce had
issued 30 licenses by the end of 1920. In
1921 the department issued 28 more li-
censes. But in 1922 the rush began, and by
the end of July, 430 more licenses were is-
sued. On the other hand, a high percentage
of these stations were short-lived. They had
no means of self-support, and they often
consisted primarily of junklike collections of
wires and tubes.
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2.1.5 stage 5: Advertising—Who
Invented Commercial Broadcasting?

The more successful stations improved their
facilities. They increased transmitter power.
They added studios—rooms for performers,
separate from the transmitter. These studios
usually had heavy drapes on ceilings and
walls to cut down reverberation. They were
sometimes furnished in the style of middle-
class hotel lobbies or living rooms of the day,
complete with potted palms, pianos, and
bird cages.

Announcers and performers were often
employees from other departments of the
company that operated the station. The pro-
grams were primarily musical, with some
recitations, some talks for children, and a
sprinkling of “remotes” from church ser-
vices, sports events, and ballrooms where
dance bands played. Occasionally, a star
from another medium, anxious to experience
the novelty of broadcasting, would perform
gratis before the microphone of a station.
Much of the programming still came from
phonograph records. Programs, as such,
were rare.

But then the novelty began to wear off,
and fewer people volunteered to perform.
Some stations even paid performers. This
created a problem. The stations cost money
to operate but did not bring in direct reve-
nue. They were serious financial drains on
their owners—primarily radio manufacturers
and dealers, newspapers, educational insti-
tutions, and department stores. Various
methods were suggested to pay for broad-
casting—wealthy individuals should endow
stations; cities and states should operate sta-
tions out of tax revenues; a common fund
should be established to receive contribu-
tions that would be distributed to the sta-
tions; receivers or tubes should be taxed or
licensed. However, none of these was the
answer.

In 1922, AT&T opened radio station

WEAF in New York based on a novel con-
cept—toll broadcasting. AT&T saw WEAF's
service as parallel to telephone service. The
company would provide no programs, only
facilities. Whoever wished to address a mes-
sage to the radio audience would pay a toll
or fee to use the station. It was to be a tele-
phone booth of the air. Of course, the tele-
phone company soon found that it had to
provide programming on a sustaining (un-
sponsored) basis when there were no mes-
sages. A regular schedule of programming
was needed to create and hold an audience if
people were expected to pay tolls to broad-
cast messages.

On August 28, 1922, at 5:00 p.m., WEAF
aired its first toll broadcast. A Mr. Blackwell
spoke for ten minutes on the Queensboro
Corporation’s Hawthorne Court, a condo-
minium in the Jackson Heights section of
Long Island, New York. The toll was $50.
The first commercial had been broadcast.

Shortly thereafter, WEAF did away with
talks such as the one for Hawthorne Court.
Radio came into people’s homes, and the sta-
tion felt the public would not accept the in-
trusion of direct advertising. Instead, the ad-
vertiser was allowed to buy or sponsor a
program, elements of which would reflect
that sponsorship. For example Browning
King, Inc., sponsored a program but could
not mention that the firm sold clothing. In-
stead, the program featured the “"Browning
King Orchestra” (Figure 2.10a), which was
frequently mentioned.

Similar programs included the Eveready
Hour (battery company), the Cliquot Club Es-
kimos (ginger ale) (Figure 2.10b), the Ipana
Troubadours (toothpaste), the Gold Dust
Twins (cleanser), the Silvertown Cord Orches-
tra and its “Silver Masked Tenor’”’ (Goodrich
tires) (Figure 2.10c), the Lucky Strike Orches-
tra (tobacco company), the A&P Gypsies
(food store chain), and the Happiness Boys
(candy store chain) (Figure 2.10d). Most were
musical programs, primitive and corny by to-
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Figure 2.10 Radio performers of the 1920s. (q) Browning King Orchestra. (b) Cliquot Club

Eskimos. (c) Joseph M. White, the *'Silver Masked Tenor.” (d) Billy Jones and Ernie Hare, the
Happiness Boys. (Used by permission of the National Broadcasting Co.)



20 HISTORICAL PERSPECTIVE

day’s standards. Nonetheless, they were sig-
nificant: first, they were programs, individ-
ually presented units of the broadcast
schedule, complete in themselves, and sec-
ond, they were deemed suitable for spon-
soring by advertisers.

The Eveready Hour was one of the best.
The sponsor’s advertising agency took an ac-
tive hand in production. Scripted and re-
hearsed—rarities in those days—the Ever-
eady Hour went on one of AT&T’s ad hoc
network hookups in 1924, making it one of
the first successful network series.

As the 1920s wore on, direct advertising
messages—commercials—crept back into
programming, but with restrictions. For ex-
ample, in 1923, WEAF decreed that a com-
mercial must mention only sponsor and
product and must avoid direct selling and
mention of price. Although a few stations
continued to refuse local advertising until the
early 1930s, for the most part, radio was
commercial by the end of the 1920s. In 1929,
the first code of the National Association of
Broadcasters contained provisions for the air-
ing of advertising but banned it during the
period 7 to 11 p.m.—business was for day-
light hours only! Mass advertising had also
grown into an institution during the 1920s,
and, in the process, worries about intrusions
into the home were forgotten.

2.].6 Stage 6: Networks

Under the intraindustry cross-licensing
agreements, AT&T had been granted all
rights for toll radiotelephonic communica-
tion. In AT&T’s opinion, toll broadcasting
was just another form of toll radiotelephonic
communication, and only AT&T-licensed
stations could charge tolls or fees for an-
nouncements by advertisers. Committed to
toll broadcasting, AT&T sold its stock in
RCA and removed its directors from the RCA
board in 1923.

Westinghouse had put WJZ on the air in
1921. Licensed to Newark, New Jersey, W]Z
had studios in New York City. RCA bought
WJZ in mid-1923 and made it the main
rival of AT&T's WEAF. WJZ epitomized
the broadcasting philosophy of the Radio
Group—operation of a station by one com-
pany to stimulate sales. WEAF epitomized
the philosophy of the Telephone Group—
operation of a station as a service paid for
by many different companies that wished
to present messages designed to stimulate
sales.

W]Z was prohibited from toll broadcasting
by AT&T’s interpretation of the cross-licens-
ing agreements. Unable to sell advertising, it
began to persuade other companies to share
the cost of programming expenses in ex-
change for free time and publicity. Still, W]Z
lost money. In addition, by having other
companies underwrite programs, WJZ was
giving away that which WEAF was trying to
sell. Naturally, this upset AT&T.

2.1.6.1 The AT&T “Network” AT&T’s
master plan for toll broadcasting included
live interconnection of stations. A small
number of transmitters across the country
would be leased to local corporations. These
local stations could sell advertising and run
local programs, but they would also be tied
into AT&T’s long lines for occasional live in-
terconnection when an advertiser wished to
reach a multicity audience.

AT&T ran the first permanent network
line from New York to WMAF, South Dart-
mouth, Massachusetts, in June 1923. Stations
had been linked previously for simultaneous
broadcasts, but no permanent hookups had
been made. The special line for WMAF ran
through Providence, Rhode Island, so that
by late summer, WJAR in Providence be-
came the third station on the network. Net-
work technology and programming im-
proved. At the end of 1923, six stations were
on the chain. By the end of 1924, the number



was 26, and the AT&T network reached from
coast to coast.

Denied use of AT&T telephone lines,
General Electric and RCA attempted to put
together a network fed by WJZ and con-
nected by telegraph lines. Even though the
telegraph wires were technically unsuited for
broadcast-quality voice transmission, the
WJZ network built up to some 14 stations by
the end of 1925.

In line with the telephone company’s plan
for toll broadcasting, and in spite of many re-
quests for transmitters, AT&T restricted sale
and lease of their transmitters. But stations
signed on the air with transmitters from
other sources—building them, importing
them, and so on. AT&T entered suit against
one such station in 1924. The station settled
out of court, and AT&T decided to license all
stations that applied, regardless of the or-
igins of their transmitters. An AT&T license
would also allow a station to charge fees for
use of its time. Hundreds of stations paid the
license fees.

AT&T also wanted to market radio receiv-
ers. The Radio Group argued that this would
violate the cross-licensing agreements. A ref-
eree appointed by the two sides to hear the
dispute agreed with the Radio Group. Then
AT&T produced an influential, convincing
legal opinion that said the agreements were
probably unlawful in the first place, a viola-
tion of the antitrust laws. It was time to
renegotiate.

2.1.6.2 David Sarnoff and the National
Broadcasting Company Owen Young,
RCA board chairman, opened negotiations
with AT&T. But key discussions involved
RCA'’s vice-president and resident expert on
broadcasting, David Sarnoff. Sarnoff, born in
Czarist Russia, had emigrated to the United
States in 1900 at age 9. At 15, he went to
work for American Marconi; at 17 the com-
pany made him a wireless telegraphy oper-
ator. In 1912, at 21, Sarnoff made headlines
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as the operator in contact with the sinking
S.S. Titanic, not leaving his station for 72
hours. He began to rise in company ranks.

In 1916, Sarnoff wrote a memo to his su-
perior suggesting the development of what
he called a radio music box, describing in es-
sence the system of broadcasting that would
not develop for another five years. American
Marconi seems to have ignored the idea.
When RCA was formed, Sarnoff moved to
the new company as commercial manager
and renewed his radio music box idea, pass-
ing it on to Owen Young. The idea was al-
most ignored again, but by this time KDKA
had made its debut, and RCA radio receivers
began moving into stores. Sarnoff’s star was
ascending. He became RCA general manager
in 1921.

In 1922, Sarnoff wrote a letter to an RCA
board member, suggesting the formation of
an RCA-controlled company to specialize in
broadcasting. RCA took no immediate ac-
tion, but once negotiations with AT&T were
under way, his idea began to seem attractive.
In January 1926, it was decided that a new
company would be formed, owned by RCA,
GE, and Westinghouse—a company that
would specialize in broadcasting. Nine
months later this company went into busi-
ness as the National Broadcasting Com-
pany (NBC).

After intricate negotiation, representatives
from the telephone and radio groups reached
an agreement. AT&T would get out of broad-
casting entirely. RCA would carry on all
commercial networking activity, using AT&T
long lines. AT&T and Western Electric would
not market receivers. AT&T would not man-
ufacture and market transmitters, but West-
ern Electric and RCA could. AT&T sold its
broadcasting activities, including WEATF, to
RCA.

On September 9, 1926, NBC was formed,
and shortly thereafter it voted to buy out
RCA’s broadcasting assets. The word "toll”
was quietly dropped, but the idea of radio
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advertising as a means of support was
retained.

NBC inaugurated network service on No-
vember 15, 1926 (Figure 2.11), with a 4i-
hour special program aired coast to coast on
25 stations. On January 1, 1927, NBC set up
two separate national networks. The red net-
work, derived primarily from the Telephone
Group hookups, had 25 stations based on
WEAF. The weaker blue network, derived
from the Radio Group, had six stations based
on WJZ. The colors, according to one story,
came from the red and blue pencils used by
engineers to draw in the stations and con-
nections of the two networks on their maps.
Also in 1927, NBC adopted a three-tone
chime that became familiar to nearly every
American as the network’s audio identifica-
tion signal. On December 23, 1928, NBC
began regular coast-to-coast service with 58
affiliates. In 1943, NBC would have to sell
one of its networks; it chose to divest the
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blue network, which later became the Amer-
ican Broadcasting Company (ABC).

2.1.6.3 Columbia Broadcasting System
Even before NBC had gotten well under
way, a rival network was developing.
George A. Coats and Arthur Judson formed
the Judson Radio Program Corporation in
September 1926 as an organization to pro-
vide programming for radio. They asked
David Sarnoff for help, and when he refused,
Judson swore that he and Coats would set up
their own network. They formed the United
Independent Broadcasters network in Janu-
ary 1927 and signed 12 stations as affiliates,
beginning with WCAU, Philadelphia. How-
ever, they found that station compensation*
and AT&T line charges would cost so much

A network pays an affiliated station for carrying
network programming containing advertising; this pay-
ment is compensation for the network’s use of the sta-
tion’s time.

Figure 2.11 NBC goes on the air. NBC's chief engineer gives the signal to put on the air
the network’s first show, November 15, 1926. (Photograph courtesy of the National Broad-

casting Company, Inc. Used by permission.)
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that they would need greater financial re-
sources. Judson and Coats convinced the Co-
lumbia Phonograph Company to invest in
the venture. The network now became the
Columbia Phonograph Broadcasting System.

On September 19, 1927, the Columbia
Phonograph Broadcasting System aired its
first program, The King’s Henchman, per-
formed by artists from the Metropolitan
Opera. The Columbia Phonograph Com-
pany, losing heavily in the new network,
withdrew from the venture. Oddly, the in-
fant chain was allowed to keep ""Columbia”
in its name. Coats and Judson persuaded
some Philadelphia residents to invest in the
network. In the process the name was
changed to the Columbia Broadcasting Sys-
tem (CBS). But the money continued to drain
away with no sign of any return, and soon
the new stockholders also wanted out.

Meanwhile, William S. Paley, who at age
27 was production and advertising director
for his family’s Congress Cigar Company in
Philadelphia, had sponsored a program on
the new network and had been impressed
with the results. When he learned that CBS
was for sale, he persuaded his family to join
him in buying a controlling interest and took
over the network in September 1928. Paley
purchased a station in New York and
brought Paramount Pictures in as a partner.
The network lost over one-third million dol-
lars in 1928 but showed a profit thereafter.
Within a few years, CBS became a serious
rival of NBC.

We have now seen the origins of three
major networks—ABC, CBS, and NBC.
While they had been developing, the whole
legal structure of broadcasting was changing.

2.1.7 Stage 7: Reguiation

Congress passed the Wireless Ship Act in
1910. This law required certain classes of
ocean vessels to carry wireless apparatus and
an operator. Two years later, as a direct re-

sult of the Titanic disaster, Congress passed
the Radio Act of 1912, spelling out exactly
how and why radio would be used on ships.
It specified that the secretary of commerce
and labor would assign wavelengths and
issue licenses and that it was illegal to oper-
ate without a license. These laws all per-
tained, of course, to radio as point-to-point
communication.

Then broadcasting was born. Unlike point-
to-point stations, which operated only inter-
mittently and for brief periods of time,
broadcasting stations operated continuously,
thereby enormously increasing the potential
for interference. At first, the Commerce De-
partment assigned all broadcasting stations
to one wavelength. As the number of sta-
tions increased, a second channel was
opened. But more and more broadcasting
stations signed on.

The transmitters in use then were often
unstable and drifted off assigned wave-
lengths. The result was interference, and the
Commerce Department seemed unable to
solve the problem. Some broadcasters took
matters in their own hands. If station A’s sig-
nal interfered with that of station B, B
changed frequency, time of operation,
power, or even location to overcome the in-
terference, without consent of the Commerce
Department. Inevitably, the result was that B
now interfered with stations C, D, and E,
which then proceeded to take the same ac-
tion that B had taken. The result was inter-
ference raised to intolerable levels. Finally,
the Commerce Department opened a whole
band of wavelengths, 545 to 299 meters (550
to 1500 kHz), the basis of today’s AM radio
band.

Despite the increased number of wave-
lengths, interference problems continued.
Both the public and the broadcasters com-
plained. Commerce Secretary Herbert Hoo-
ver (Figure 2.12) called four radio confer-
ences, one each in 1922, 1923, 1924, and
1925, attended by leaders of the radio indus-
try. Conferees recommended that Congress
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Figure 2.12 Herbert Hoover. In 1926, Commerce Secretary Hoover found that the Radio

Act of 1942 did not grant him the legal power to regulate broadcasting. The next year, the
comprehensive Radio Act was passed, and Hoover took part in the first public demonstra-
tion of intercity (Washington, D.C., to New York) television. The box at the extreme left was
the camera: a telephone provided the sound. (Photograph courtesy of AT&T Archives.

Used by permission.)

pass legislation to regulate broadcasting and
that Hoover take interim action to straighten
out the problems. But Congress would not
act, and Hoover found that he could not act.

The Radio Act of 1912, enacted some
eight years before KDKA signed on the air,
had been written with no provision for dis-
cretionary action to enforce it. In a series of
legal decisions—Hoover v. Intercity Radio Co.
(1923),' United States v. Zenith Radio (1926),’
and an Attorney General’s Opinion in
1926°—the Commerce secretary found that
under existing law he had to issue a license
when application was made, he had to assign
a frequency to a station, and he could make
no regulations or restrictions on the opera-
tion of broadcast stations. In other words,
Hoover had no power to straighten out the
mess.

To complicate matters further, there were

characters and charlatans on radio. “Doctor”
John Brinkley used KFKB, Milford, Kansas, to
peddle patent medicines and to advertise his
sexual rejuvenation operations. Norman
Baker used KTNT, Muscatine, lowa, to attack
what he called the ‘“radio trust’’ (network
broadcasting) and later to advertise a cancer
clinic. Reverend Robert "“Fighting Bob”” Shu-
ler used KGEF, Los Angeles, California, to
muckrake and battle corruption in Los An-
geles officialdom. Evangelist Aimee Semple
McPherson used KSFG, also Los Angeles, to
propagate her brand of the gospel. Her sta-
tion constantly deviated from its assigned
frequency, causing interference. When Com-
merce Secretary Hoover ordered an inspector
to close down KFSG, she wired Hoover to
call off his “minions of Satan” because he
should not “expect the Almighty to abide by
your wavelength nonsense.” She said she
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had to "fit into His wave reception” when
she prayed. There were other such
broadcasters.

With the Radio Act of 1912 useless for
broadcast regulation and with the public
clamoring over the interference problem,
Congress finally acted. 1t passed the Radio
Act of 1927, creating a five-member Federal
Radio Commission (FRC) and giving it ap-
propriate discretionary powers to carry out
its duties. The FRC was to regulate all radio,
including point-to-point, but a large part of
its time was spent straightening out broad-
casting. The FRC first got the interference
under control and then turned its attention to
programming—the Brinkleys, the Shulers,
and all the rest.

Seven years later, Congress passed the
Communications Act of 1934. This super-
seded the 1927 law but included most of the
same provisions. The Communications Act
increased the commission to seven members
(reduced again to five in 1983), renamed it
the Federal Communications Commission
(FCC), and gave it interstate wire communi-
cation to regulate, along with radio.

2.1.8 Radio on the Verge

In just eight years, broadcasting had begun
and had passed successfully though a critical
formative stage. What was the status of
broadcasting in 1928? How close had it come
to what we now call “American commercial
broadcasting’’?

Mass communication scholar John W.
Spalding asserts that radio had met all the re-
quirements to serve national advertisers by
1928. Development of networks and regula-
tion and reception meant that broadcasts
could be transmitted dependably and re-
ceived in the home with reasonable fidelity.
The first comprehensive audience research
on radio was being completed; it would
show that radio had an audience of consid-

erable size. Radio had accepted advertising
as a means of underwriting program produc-
tion. And radio had started dividing its time
into programs—programs that were not yet in
the formats that would eventually become
popular in radio and would be passed on to
television, but nonetheless programs that ad-
vertisers would sponsor.

The foundations of the broadcasting trade
were laid; radio was about to start building.
We pick up its story, beginning in 1929, in
Chapter 3. But what about television?

2.2 TELEVISION

The crucial technical process on which mod-
ern television is founded is scansion. Scan-
sion is the systematic and continuous trans-
lation of minute parts of an image into
specific electrical charges suitable for trans-
mission and retranslation into a series of pic-
tures that gives the illusion of motion. In
1884, Paul Nipkow, a German, developed a
device that would scan a picture (Box 2.1).

Nipkow’s scanning disk set off a whole
line of research based on mechanical scan-
sion—television systems that required spin-
ning discs. Among the researchers were E. E.
Fournier, C. F. Jenkins, and John Baird. Four-
nier, a French scientist, experimented in the
early 1900s. Jenkins, an American, transmit-
ted motion pictures via radio waves in June
1925. In England, Baird demonstrated the
first true live television picture on January
26, 1926 (Box 2.2). Jenkins and Baird began
broadcasting in 1929. The British Broadcast-
ing Corporation (BBC) took over Baird’s
transmissions three years later and began
regularly scheduled telecasts in 1936.

But the future of television lay in elec-
tronic scansion, not mechanical scansion.
Dr. Vladimir K. Zworykin (Figure 2.13), a
Russian-born American, was a research sci-
entist for Westinghouse in Pittsburgh. In
1923, Zworykin demonstrated a crude but
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Box 2.1 The Nipkow Scanning Disk

The Nipkow pickup device (‘‘camera’’) consisted of a fiat spinning disc (a) with a
ring of small holes at increasing distances from the edge. When the disc was spun,
each hole aliowed, in its turn, a separate bit of picture information—Ilight reflected
from a part of the physical scene being scanned—to reach a phototube. This
phototube generated a current that varied with the amount of light falling on it.
Thus each bit of picture information was translated by the element into a specific
electrical charge. These charges could be fed by wire to another scanning disc (b)
that acted as a viewer. The electrical charges illuminated the viewer glow lamp or
discharge lamp and the viewer disc spun in synchronization with that of the pickup
device. Someone facing the viewer scanning disc at eye level with the glow lamp
would then see a rough image of the scene being scanned. The photograph (¢)
shows an early research apparatus based on the scanning disc. The viewing disc is
at the right; the pickup at the left. (Photograph courtesy of AT&T Archives. Used by
permission.)
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Box 2.2 John Baird's Television System

The strange-looking device with the bicycle chain (a) is the 1926 version of Baird’s
receiving apparatus. Baird developed an intermediate fim scanner television
process (b). A film camera shot the scene. The fim was not wound on a spool in the
camera. Instead, it moved out of the camera immediately and directly into a fim
processor. As soon as it was developed, the film exited the processor and went into
a video pickup—the primitive equivalent of today’s telecine unit (Section 12.2.5).
(Source: Sydney A. Moseley and H. J. Barton Chapple, Television To-day and To-

morrow (sic). New York: Pitman, 1940.)
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working all-electronic television system
based on a camera tube that he named the
iconoscope. Three years later, he developed
a television receiver using a form of cathode
ray tube that he called a kinescope.
Television was still technically primi-
tive by today’s standards. The resolution
(amount of picture information) was only 30
horizontal lines, compared with today’s 525
lines. The picture was not sharp (Figure

2.14). In 1930, the television research activi-
ties of Westinghouse, GE, and RCA were
consolidated in RCA’s Electronic Research
Laboratory, Camden, New Jersey. This
brought Zworykin together with some 40
other engineers. Work proceeded at a quick
pace on the iconoscope, the cathode ray re-
ceiver, resolution, and other problems of
electronic television. In 1936, RCA signed on
experimental television station W2XF, New
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Figure 2.13 Dr. Viadimir K. Zworykin. Dr. Zworykin
holds an early model of his iconoscope. (Photo-
graph courtesy of RCA Corp. Used by permission
of General Electric Co.)

Figure 2.14 1928 Television picture. In
1928, RCA-NBC cameras ran experi-
mental transmissions in mid-Manhattan,
including this 60-line version of Felix the
Cat. (Photograph courtesy of RCA
Corp. Used by permission of General
Electric Co.)

York, and continued developmental work.
By 1939, RCA achieved a 441-line resolu-
tion, and in that year the company inaugu-
rated a limited but regular schedule of pro-
gramming, including a live telecast of
President Franklin D. Roosevelt opening the
New York World’s Fair.

Meanwhile, others had been active in tele-
vision development—AT&T, CBS, Allen B.
DuMont Laboratories, and Philco Radio and
Television Corporation. By 1937, 17 experi-
mental television stations were operating.

One individual who played a major role in
television research was Philo Farnsworth.
He had outlined a system of all-electronic
television as early as 1922, when he was a
high school student, had filed a patent appli-
cation for his system in 1927, had demon-
strated a working model of his image-
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dissector camera (Figure 2.15) to financial
backers in 1928, and by 1932 had built up a
strong patent structure in electronic televi-
sion. Farnsworth did so much important
basic research in the field that he was able to
force RCA to break its tradition of never pay-
ing royalties. After Farnsworth refused to sell
his patents outright, RCA, in 1939, entered
into a licensing agreement for their use.

The development of television transmis-
sion standards was a controversial issue. In
1938, the Radio Manufacturers Association
(RMA) recommended a set of standards to
the FCC. The FCC soon found that the
broadcasting trade was really divided on the
matter. In 1940, the FCC cooperated with
the RMA to form the National Television
System Committee (NTSC) composed of
engineers from across the industry. The
NTSC drew up standards for television, and
the FCC adopted them in April 1941.

The NTSC standards called for 18 chan-
nels located between 50 and 295 MHz in the
very high frequency (VHF) band. Five years
later the commission reduced the number of
channels to 13, and then reduced the number
to 12 in 1948 by deleting channel 1. Except
for the number of channels, those 1941 stan-
dards are still in force: each channel 6 MHz
wide, amplitude modulation of video and
frequency modulation of audio, 525 horizon-

Figure 2.15 Farnsworth’'s all-electronic televi-
sion system. This diagram shows an image dis-
sector. (Source: Wiliam C. Eddy, Television: The
Eyes of Tomorrow. New York: Prentice, 1945.
Used by permission.)

tal lines of resolution, and 30 frames (com-
plete pictures) per second. In 1945, the FCC
adopted its first table of assignments, distrib-
uting television channels among 140 cities
for a total of 500 stations.

With the adoption of the NTSC standards
in 1941, television was ready to be discov-
ered by the public. We now leave television
temporarily, but we shall resume its story in
Chapter 4, beginning in 1941. Now, let us
check radio’s progress.

NOTES
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CHAPTER 3

Radio: From 1929

By 1929, radio and the broadcasting trade
were ready to grow. And grow they did.
Radio was the broadcasting trade until the
1950s. During that decade, television spread
and grew into the dominant glamour me-
dium. Radio, in turn, underwent a radical
and sometimes painful transition. In the
1960s, FM radio emerged as a competitive
medium. Throughout the 1970s, unused FM
frequencies were activated, more AM sta-
tions signed on the air, and in the 1980s,
competition intensified. This, then, is the
story of radio.

3.1 GROWTH AND DOMINANCE

During the great economic depression of the
1930s, many businesses suffered, lost
money, and even dissolved. One exception
was broadcasting. Although profits dropped
and a few stations gave up licenses, generally
speaking, broadcasting emerged from the
1930s strong and stable. The 1940s were
pure profit, up to a point.

3.1.1 Audience

In 1925, only 10 percent of U.S. homes had
radio receivers. Still, radio was leaving the
hobby stage (Figure 3.1). Radio receivers

were undergoing changes for the better—
manufactured sets were available for those
who did not wish to build their own, loud-
speakers replaced earphones, superhetero-
dyne circuitry improved the audio signal,
and alternating-current (AC) operation made
it possible to plug in to home electric outlets
and eliminate messy, short-lived batteries.
Just five years later, 46 percent of all homes
had radios.

The stock market crashed in 1929, and the
economic depression set in. Most families
had little money, and what they had went for
food, clothing, and shelter. But radio, after an
initial investment for the receiver, brought
hours of entertainment at little cost. People
saved pennies to buy radios and keep them
in good repair.

Receiver prices dropped (Figure 3.2). Pro-
duction of radios fell in 1930, 1931, and
1932. In 1933, sales increased, especially
sales of small, inexpensive table models. By
1935, radio penetration reached 67 percent.
People also began to put radios in their cars.

As the economy recovered, ominous
events took place in Europe, events that
would lead to World War II. Radio reported
these events, often with on-the-spot cover-
age. The public listened to and relied on
radio for the latest news, and the percentage
of radio-equipped homes continued to climb.
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(a)

(9)

Figure 3.1 Development of RCA radio receivers. (a) Radios in the early 1920s, such as this
one-tube Aeriola Senior, were usually powered by messy wet-cell batteries that leaked
acid and required earphones. (b) By the late 1930s, radio receivers were quite sophisti-
cated. This RCA Model 813-K received both broadcast and shortwave bands, had an easy-
to-tune dial plus eight push buttons, featured a “magic eye’ 1o help with precision tuning,
and pumped 20 watts of amplifier power through a 12-inch speaker. RCA even offered re-
mote control as an option for the Model 813-K! (Photographs courtesy of RCA Corp. Used

by permission of General Electric Co.)

War production priorities halted manufac-
ture of civilian radios, but after the war, the
public went on a buying spree. By 1950, 95
percent of all homes in the United States had
at least one working radio receiver.

3.1.2 Stations

At first the U.S. Department of Commerce
had managed to keep the number of broad-
cast stations down (Figure 3.3). In 1926, the
department found it had almost no power to
regulate broadcasting (Section 2.1.7), and the
number of stations rose from 528 to 733, an

increase of 39 percent in one year. The Fed-
eral Radio Commission (FRC) took over, and
the number of stations dropped to 618 in
1929, showing a slight decline during the
depths of the economic depression. After
1934 the number grew steadily, leveled off
somewhat during World War I, and reached
956 by the end of 1945.

Stations grew in other ways (Box 3.1).
Most increased transmitter power and cov-
erage. WLW, Cincinnati, received special
authorization from the Federal Communica-
tions Commission (FCC) to use "super-
power”—500,000 watts—during the period
1934-1939. The number of stations having
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Box 3.1 From Shack to Tent to ‘“‘Live Wall”’

When KDKA started, the shack on the right (a). on the roof of the East Pittsburgh
Westinghouse plant, housed the entire station. Photograph (b) shows the interior.
After about six months, the station decided to broadcast large musical groups. The
first band and orchestra programs originated from the plant auditorium, but its
acoustics were more than the primitive microphones of the day could handle. So
the station pitched the tent seen here and originated its musical programs from the
tent. Since there were no walls or other hard surfaces off which the sound could
bounce, music broadcasts had more clarity. In the fall, a wind blew the tent down.
The tent had worked so well, that when the station built its first permanent studio, its
walls were draped with hangings (b). in effect, a tent inside the studio! As years
passed, both microphones and studio design became more sophisticated. By the
late 1930s, many studios had a “live wall”’—one without acoustical deadening (¢)—
in order to enhance the sound of programming. (Photographs a and b used by
permission of the National Broadcasting Company, Inc. Photograph ¢ from John S.
Carlile, Production and Direction of Radio Programs. New York: Prentice-Hall, 1939.)
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Figure 3.4 Radio station and network gross advertising revenues: 1935-1960. Both station
and network revenues grew at a healthy rate until 1945. At that point, network billings lev-
eled off, and in 1949 they began a long decline. Station revenues continued to climb ex-
cept for one dip in 1954. (Source: Federal Communications Commission.)

to share time on a single frequency
decreased.

Broadcasting started to earn money during
the 1930s (Figure 3.4). By the end of the
1920s, nine out of ten stations sold commer-
cial time; most did not make enough to meet
expenses. Then radio listenership shot up.
More advertisers put more money into the

new medium. From 1935 to 1940, radio ad-
vertising billings jumped 96 percent. While
half was in network advertising, local and
national spot advertising (national advertis-
ing placed with individual stations) ac-
counted for increasing shares. Still, about
one-third of all stations operated at a loss.
Then came World War II. Raw materials
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and assembly lines were diverted to the war
effort. Many manufacturers ceased produc-
tion of consumer goods and had little or
nothing to sell to the public. They did have
defense contracts, did earn profits, and did
have plans to return to the manufacture and
marketing of consumer goods after the war.
The federal excess profits tax took a huge bite
out of corporate earnings, but the tax could
be reduced by deducting for legitimate busi-
ness expenditures, such as advertising. Insti-
tutional advertising would keep the names of
these companies before the public. The war
caused a shortage of paper, so the amount of
advertising these companies could place in
newspapers and magazines was limited.
They turned to broadcasting. From 1940
through 1945, radio advertising billings in-
creased by 99.4 percent. At the same time,
the number of stations increased by only
17.4 percent. A few more stations shared a

lot more money, and over 95 percent earned
a profit.

3.1.3 Networks

The networks took a large share of this pros-
perity. They earned profits even during the
economic depression, dipping to their lowest
point in 1933 but recovering well thereafter.
The National Broadcasting Company (NBC)
had a slight head start on the Columbia
Broadcasting System (CBS), had two net-
works (which meant two affiliates in many
cities), and enjoyed the corporate backing of
the Radio Corporation of America (RCA).
NBC got the largest audiences, the best pro-
grams, and the established performers. Yet
the shrewd management of William Paley
(Figure 3.5), CBS president and majority
stockholder, usually earned CBS a healthy
profit too.

Figure 3.5 Opening of the CBS building, 1929. The young network’s young president, Bill
Paley. is in the center, to the right of the man holding the hat. (Photograph courtesy of CBS.
Used by permission.)



Paley developed the network option. An
affiliate (a station that contracted to carry the
network’s programs) could carry any or all
network sustaining (unsponsored) programs
free (NBC charged for sustaining programs),
in return for which the affiliate gave CBS an
option on (advance permission to use) all
nonnetwork time during its broadcast day.
When a new sponsored program series
started, CBS could order the affiliate to clear
time for it—that is, cancel local program-
ming and broadcast the network series. The
network paid the affiliate to carry the series.
Under the option plan, written into each af-
filiation contract between network and sta-
tion, the station received revenue and pro-
gramming with no effort, while the network
could guarantee station clearance to an
advertiser.

With the option in place, CBS added affil-
iates. From 16 in 1927, CBS went to 112 in
1940, versus 53 for NBC Red and 60 for NBC
Blue. In 1935, NBC adopted its own version
of the option.

Paley made another shrewd move in
1948. A number of popular programs and
stars incorporated themselves and moved to
CBS—Amos 'n” Andy, Jack Benny, Edgar Ber-
gen, Red Skelton, and others. At NBC, the
comedians had been highly paid employees
and so had to pay taxes at the personal in-
come rate. At CBS, as incorporated entities,
they paid taxes at the lower capital-gains
rate. CBS had suggested the idea to Music
Corporation of America, agent for many of
the comedians, and the exodus became
known as Paley’s talent raid. The move
quickly paid off, putting CBS solidly ahead
of NBC in the critical 7-8 p.m. time period as
early as January 1949. This gave CBS a pro-
gramming lead that it kept, took into televi-
sion, and never really lost for years.

The networks had expanded in other
ways. Both formed artist management
bureaus and concert booking companies.
This guaranteed a ready reserve of perform-
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Figure 3.6 David Sarnoff, 1930. (Photograph cour-
tesy of RCA Corp. Used by permission of General
Electric Co.)

ers for their programs and income from the
personal appearance tours of the talent they
represented. Both networks were affiliated
with phonograph record companies. RCA
had bought the Victor Talking Machine
Company in 1929, and CBS purchased its
former owner, Columbia Records, in 1938.
NBC and CBS each owned and operated prof-
itable broadcast stations in a number of
large cities.

David Sarnoff (Figure 3.6) became presi-
dent of RCA in 1930 and continued to build
that company’s communications empire. In
1933, NBC moved into its Radio City home
in New York’s Rockefeller Center. The next
year, Sarnoff assumed the chair of the NBC
board. General Electric (GE) and Westing-
house had withdrawn from ownership of
both RCA and NBC in 1932 after the threat
of an antitrust suit, leaving RCA a separate
corporate entity and NBC its wholly owned
subsidiary (GE would buy RCA outright 53
years later). Also in 1932, William Paley had
bought out Paramount’s 49 percent share of
CBS.

The Mutual Broadcasting System (MBS)
started in 1934. It was to be mutual in prac-
tice as well as name. Member stations were
to pool resources, each contributing program
material. This would eliminate the expense
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of a network program department. The net-
work would own no stations.

Initially, Mutual consisted of four cooper-
ating stations—WOR, Newark; WGN, Chi-
cago; WLW, Cincinnati; and WXYZ, Detroit.
MBS eventually did acquire a staff to coor-
dinate the cooperative programming activi-
ties of member stations. Most powerful,
large-city stations had already affiliated with
CBS or one of the NBC networks, so Mutual
became the network of small-town and
lower-powered stations. MBS attempted to
make up in numbers of network stations the
coverage it lacked from its affiliates’ low
power. By 1940, MBS had 140 affiliates; in
1945, 384.

The American Broadcasting Company
(ABC) grew out of NBC Blue. NBC had made
the red network the stronger of its two
chains. The blue network had less popular
programs, smaller audiences, and fewer
sponsors. In 1943, when NBC was forced to
divest one of its two chains, the blue network
was formed as a separate corporation and
sold. The buyer was Edward ]. Noble, Life-
savers candy manufacturer. Upon its sale,
the network became the third strongest,
since its affiliates had more power than Mu-
tual’s. In 1945, the network became ABC.

3. 1.4 Programming

During the 1930s, radio presented reformers
and rogues, messiahs and maniacs, saints
and sinners. In 1932, the United States in-
augurated a president who promised a “‘new
deal” to a citizenry burdened with economic
depression. Franklin D. Roosevelt used radio
to talk directly to the American people. Two
other entirely different American political
leaders used radio effectively as well—Huey
Long and Father Charles Coughlin, each
with his own idea of how to save the nation.
Dr. Brinkley was still peddling patent medi-
cines by radio, now from Mexico. A whole

breed of “‘outlaw” stations developed in the
Southwest, especially Texas and Oklahoma.
These stations operated without licenses be-
cause their owners said they transmitted
intrastate only and so were not liable to FRC
jurisdiction.

But when most people speak of “’old-time
radio,” they mean the mainstream network
entertainment programs. Radio developed its
program formats in the 1930s. They stayed
popular through the 1940s and into the
1950s. Most program types transferred suc-
cessfully to television.

Radio played somewhat the same role for
the American public that television did later.
Radio ran a full schedule of entertainment
programs. Most were live. Many were per-
formed before studio audiences. Millions lis-
tened. The years 1930 through about 1953
have been called radio’s golden age. That
may overstate the average quality of pro-
gramming. Nonetheless, the programming
was unique, and it did achieve a high degree
of development as popular culture.

Radio could also report news. The foun-
dations for broadcast news were laid in the
1930s. After a few false starts, the networks
assembled personnel and techniques that
would be needed to report the biggest story
yet, World War II.

3.1.4.1 Programs and Performers National
advertisers began using radio heavily in the
1930s. Both advertising and radio were de-
veloping into big business. In 1931, for ex-
ample, American Tobacco Company spent
19 million depression dollars to advertise
Lucky Strike cigarettes. A sponsor of a pro-
gram series paid up to $500,000 per year for
production costs alone; air time might cost
another $4,000 per week. The sponsor con-
trolled programming. The sponsor’s adver-
tising agency produced the program; the net-
work was all but a common carrier, merely
renting facilities and selling air time.

One program type that developed in the



early 1930s was comedy-variety. A come-
dian acted as master of ceremonies to intro-
duce and bridge the various acts and guests
on the program. Often the comedian had
come out of vaudeville. This program type
initiated the radio careers of Eddie Cantor, Al

(c)

Figure 3.7 Husband-wife radio comedy teams.
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Jolson, George Burns and Gracie Allen, Ed
Wynn, Fred Allen, and Jack Benny—all per-
formers who earned near-legendary status in
radio (Figure 3.7).

Drama became popular. During the
1920s, some efforts had been made to broad-

(d)

(a) George Burns and Gracie Allen. (b)

Jack Benny and Mary Livingston. (¢) Jim and Marion Jordan (*‘Fibber McGee and Mollie’*).
(d) Fred Allen and Portland Hoffa. (Photographs a and ¢ courtesy of CBS; photographs b
and d courtesy of the National Broadcasting Company, Inc. Used by permission.)
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Figure 3.8 Radio sound effects technician and equipment. (Photograph courtesy of the
National Broadcasting Company, Inc. Used by permission.)

cast drama by putting microphones on the
stage of Broadway plays. There had also
been attempts to write and perform drama
especially for radio. However, the birth of
true radio drama came in the 1930s, when
writers and performers learned to create for
the ear, for a “blind” audience. Radio dra-
ma’s sound effects staff came into its own
(Figure 3.8). Technicians used odds and ends
that—when rubbed, tinkled, opened, closed,
crumpled, or clopped near a microphone—
sounded like what the script called for. Dra-
matic dialogue usually provided verbal defi-
nition of the sound effect—"Listen to that
rain!” “Wasn’t that a shot?”” “Here come two
men on horses!” Through sound effects and
dialogue, the listener’s imagination created
settings and characters. It was a theater of
the mind.

Radio drama comprised several program
types. These included continuing series, an-
thology series, mystery and adventure series
(often using characters developed in comics

or film), and experimental dramatic series.
Writers and directors on the expermental se-
ries raised the level of radio drama to an art
form. Orson Welles’ experimental Mercury
Theater of the Air (Figure 3.9) produced the
scariest radio drama of all, the Halloween
1938 production of H. G. Wells” War of the
Worlds. Thousands panicked, believing Mar-
tians had invaded Earth.

Some of the longest-lived dramas were se-
rialized into 15-minute segments presented
each day, Monday through Friday. Aimed at
housewives and often sponsored by soap
companies, this dramatic genre acquired the
name soap opera. The first soap opera was
broadcast on NBC in 1932. By the end of
1938, 38 sponsored daytime soap operas
were broadcast daily, and the number was
growing. They appealed to millions. Social
scientists investigated the relationship be-
tween these slow-moving, emotionally
charged, humorless dramas and their loyal
audience.



In the early 1930s, radio brought together
a mixture of drama and news. News events
from the preceding week were put into script
form and reenacted before network micro-
phones. The result was the March of Time.
First broadcast in 1931, it changed networks
several times and went off the air in 1945.
The March of Time spawned several
imitators.

Radio broadcast many other program
types: contests and games; children’s shows;
public interest programs; classical, light clas-
sical, Western, and popular music. There
were programs for people with special inter-
ests, for example, in gardening, cooking, and
march music. There were sports broadcasts,
religious programs, country music programs,
disk jockey programs, and every kind of dra-
matic and music program you could think
of.

b
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Program ratings were developed. Based
on audience surveys, these ratings showed
that the public preferred comedy. During the
1930s, the favorite evening programs were
Antos ‘n’ Andy, Eddie Cantor, Rudy Vallee
(musical variety), Maxwell House Showboat
(variety), Burns and Allen, Fred Allen, Major
Bowes’ Original Amateur Hour, and Bing
Crosby (musical variety). In 1950, prefer-
ences had not changed much. Comedians
were still the favorites—Jack Benny, Edgar
Bergen, Bob Hope, Burns and Allen. Bing
Crosby hosted the favorite variety hour. Ar-
thur Godfrey had replaced Major Bowes as
the best-liked amateur-hour host. Lux Radio
Theater was the favorite dramatic series.
Amos ‘'n” Andy was still among the top ten
rated programs.

Many radio series were long lived. In
1950, the networks were running 108 series

|

Figure 3.9 Mercury Theater of the Air. Orson Welles directs. (Photograph courtesy of CBS.

Used by permission.)
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that had been on the air ten years or more,
12 of them for twenty years.

3.1.4.2 News News reporting was part of
broadcasting from the birth of radio. KDKA's
first transmission reported the results of the
Harding-Cox election. Individual stations
broadcast news reports on a daily basis in the
early 1920s.

H. V. Kaltenborn (see Figure 3.11), one of
radio’s first commentators, went on the air in
1923 at WEAF. Later, he worked for CBS and
then NBC. Other well-known commentators
of the early 1930s included Boake Carter,
Gabriel Heatter, Edwin C. Hill, Floyd Gib-
bons, and Lowell Thomas (Figure 3.10).
Thomas stayed with network news for 46
years, retiring from his CBS Radio commen-
tary program in 1976.

Radio established a reputation for on-the-
spot coverage. One example was the famous
report of the Hindenburg disaster by Her-
bert Morrison of WLS, Chicago. On May 7,
1937, Morrison was in Lakehurst, New Jer-
sey, recording a description of the arrival of
the passenger dirigible Hindenburg. Sud-
denly the ship burst into flames. Morrison,
horrified, described the scene as his engineer
continued to record. That night, NBC broke

r- & P

Figure 3.10 Lowell Thomas: news and commen-
tary. (Photograph courtesy of CBS. Used by
permission.)

!
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Figure 3.11 Paul White and H. V. Kaltenborn.
(Photograph courtesy of CBS. Used by per-
mission.)

its rule barring broadcast of recordings to use
Morrison’s description.

3.1.4.3 Radio Covers the War As the 1930s
wore on, the world groaned closer to war.
Worldwide interest focused on Europe. The
radio networks increased news activities.
Correspondents reported and tried to make
sense of the senseless. Listeners heard the
voices of Hitler, Mussolini, Chamberlain,
and other European political leaders.

Paul White (Figure 3.11), head of CBS
news, organized a team of correspondents
that would become the model for broadcast
reportage. Each member combined objective
reporting with compassion and an eye for
the telling detail. Their names became leg-
endary in broadcast news—William L.
Shirer, Eric Sevareid, Larry Lesueur, Howard
K. Smith, Charles Collingwood, Robert
Trout, Richard C. Hottelet, Bill Downs, Win-
ston Burdett, Ned Calmer, Cecil Brown, John
Daly. The other networks also fielded teams
of outstanding reporters, individuals who
risked and sometimes lost their lives to keep
the American public informed.

Perhaps more than anyone else, it was
Edward R. Murrow (Figure 3.12) on whom
the public relied to explain the whys and



Figure 3.12 Edward R. Murrow in London. (Pho-
tograph courtesy of CBS. Used by permission.)

hows of a distant and ominous war. CBS had
sent Ed Murrow to Europe in 1937 to arrange
for broadcasts of special events and to report
the news. But as Hitler began marching,
Murrow devoted all efforts toward news re-
porting. At 8:00 p.m. eastern standard time
on March 3, 1938, he broadcast his first re-
port from Vienna as that beautiful, historic
city awaited Hitler’s arrival. The same broad-
cast included reports from correspondents in
London, Paris, Berlin, Rome, and New York.
This was radio’s first world news roundup.
Later, based in England, Murrow opened
broadcasts with the words "“This—is Lon-
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don,” and Americans heard him report from
a rooftop while bombs fell in that blacked-
out city, from an Air Corps C-47 headed to-
ward Holland, from London streets smashed
by German bombs in the Batile of Britain,
from the North African front.

On December 7, 1941, radio reported that
the Japanese had attacked Pearl Harbor, Ha-
waii. The next day, 79 percent of all U.S.
homes listened to radio as President Roose-
velt asked Congress for a declaration of war.
Radio stepped up its already heavy reporting
activities, and news was reported every hour.

As U.S. industries were mobilized for the
war effort, so was radio. Unlike the situation
in World War 1, operation of radio stations
was left in civilian hands. The government
formed an Office of War Information (OWI)
to coordiante propaganda and information
services. The advertising industry organized
the War Advertising Council and worked
with OWI to create and schedule war-related
public service campaigns—war bond pur-
chase appeals, “'careless talk costs lives,” for-
est fire prevention, promotion of victory gar-
dens, and many others.

One spectacular success in war bond ap-
peals involved the radio singer Kate Smith.
In a marathon drive in February 1944, she
urged listeners to buy bonds. They did—
$108 million worth.

Entertainment programming continued
more or less unchanged. Most programs pro-
moted the win-the-war theme in some way.
A number of government-created propa-
ganda and meet-your-armed-services pro-
grams were broadcast. Some programs orig-
inated from armed forces bases and
hospitals; Bob Hope, well-known radio and
film comedian, was a leader in this area. Care
was taken that broadcasts did not contain in-
formation the enemy could use, such as
weather reports.

Overseas, Tokyo Rose used Japanese
government transmitters to broadcast popu-
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lar music, propaganda, and sweet talk to
American soldiers in the Pacific. Axis Sally
was her German counterpart.

Inspired by an unauthorized station built
and operated by service personnel in Alaska,
the War Department created the Armed
Forces Radio Service (AFRS). AFRS grew to
a network of stations in the Pacific and Eu-
ropean war theaters that provided entertain-
ment and information for American troops.

Commercial radio’s greatest achievements
during World War Il were in news and public
affairs. Reporters began to use voice-record-
ing machines to record actual events for later
broadcast. Special radio series combined
journalism and drama—the first step toward
the development of the radio documentary.
Eyewitness accounts were broadcast as
events occurred—Murrow’s description of
the London air raids, the Japanese attack on
Manila, the Allied invasion of Normandy on
D day, American troop landings on Japa-
nese-held Pacific islands, the surrender of
Germany, and the Japanese signing of sur-
render documents aboard the U.S.S. Missouri
in Tokyo Bay.

3.1.5 Problems

The golden age of radio was not without oc-
casional spots of tarnish. Some of these in-
volved newspaper publishers, music, edito-
rials, networks, and public service.

3.1.5.1 Press-Radio War Before radio,
newspapers had a monopoly on news, using
their various editions to get out fast-breaking
stories. Now, radio could air a story imme-
diately, beating the next newspaper edition
by hours. The extra, a special newspaper edi-
tion that rushed important news to the pub-
lic, had been doomed by 1929. Publishers,
seeing readers and advertisers turn to radio,

decided to act. In 1933 the major news ser-
vices—Associated Press (AP), United Press
(UP), and International News Service
(INS)—announced that they would no
longer provide news to networks.

The networks had no formal news-gath-
ering operations. Now, if they wished to con-
tinue to broadcast news, they would have to
gather their own. NBC's effort was small,
based on the long-distance telephoning ef-
forts of A. A. Schechter. Each day Schechter
managed to gather enough news for the
Lowell Thomas program. CBS organized a
full-fledged news department headed by
Paul W. White. White established correspon-
dents around the country and exchange ar-
rangements with overseas news agencies.
The press-radio war had begun.

The publishers forced a showdown. In
December 1933, they met with representa-
tives of CBS and NBC at New York’s Hotel
Biltmore. The two sides agreed to the crea-
tion of a Press-Radio Bureau. Beginning on
March 1, 1934, the Press-Radio Bureau
would provide a restricted diet of news to
broadcasters for restricted use on the air. As
a result, radio would not be able to report
news before the newspapers. CBS was to dis-
band its news service; NBC was not to build
one.

There were ways around the restrictions.
Radio could offer all the “comment” and “in-
terpretation” it wanted, so radio’s newscast-
ers became “‘commentators” or “analysts.”
Most radio stations did not even join the
Press-Radio Bureau and did not feel bound
by the Biltmore agreements.

By mid-1935, the restrictions were falling
apart. First, rival news services were formed
to provide news to radio stations. Then UP
and INS offered news to stations. By the end
of the decade, even AP provided news to sta-
tions. In 1940, the Press-Radio Bureau went
out of business, and radio went on to report
World War II.



3.1.5.2 Music Problems with music had
started early. Under the 1909 copyright law,
copyrighted music could not be performed in
public for profit without permission of the
copyright holder. The American Society of
Composers, Authors and Publishers
(ASCAP) organized to grant permission to
music users and to collect and pay royalty
fees to copyright-holder members.

In 1922, ASCAP demanded that station
owners pay royalties. Broadcasters were out-
raged. A test suit was brought against WOR,
Newark, and the court ruled' that since a
large department store ran WOR for public-
ity (stations did not run advertising yet), the
station’s use of music was "’for profit.” Sta-
tions had to pay ASCAP annual fees starting
at $250. Broadcasters, still angry, formed an
anti-ASCAP organization that eventually be-
came the trade group, the National Associa-
tion of Broadcasters (NAB). By 1936, the li-
cense fee was 2j percent of a station’s
advertising income.

In 1937, ASCAP announced a sharp in-
crease to take effect in the early 1940s.
Broadcasters resolved to fight. They contrib-
uted funds to form a rival music licensing or-
ganization, Broadcast Music, Incorporated
(BMI). Finally, the showdown came. ASCAP
raised its rates; broadcasters refused to pay
and relied on music from BMI and the public
domain (music on which there was no copy-
right or the copyright had expired). This pe-
riod in 1941 became known as the era of
“Jeannie with the Light Brown Hair,” since
that song, no longer under copyright, was
used on the air so often.

The broadcasters won the battle when
ASCAP reduced its demands. Then musi-
cians stopped making records. James C.
Petrillo, president of the American Federa-
tion of Musicians (AFM), said that sound
films, juke boxes, and the use of records on
radio stations had put musicians out of work.
At its 1942 convention, AFM decided to stop
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making recordings. The major record com-
panies met AFM demands in 1943 and 1944.

3.1.5.3 Broadcaster Editorials The license
of WAAB, Boston, was up for renewal. May-
flower Broadcasting Corporation filed an ap-
plication with the FCC to build a new station
in Boston to operate on WAAB’s frequency.
The FCC held hearings on the matter in
1939. Mayflower’s application was denied;
WAAB’s license was renewed.’ But during
the proceedings it was revealed that WAAB
had editorialized during 1937 and 1938. In
its decision the FCC said "'the broadcaster
cannot be an advocate.” This Mayflower
doctrine effectively discouraged broadcast
editorials until the FCC reversed itself in
1949 Leaders in the radio trade denounced
the doctrine; to most stations it made little dif-
ference, since they had no desire to air
editorials.

3.1.5.4 The Network Case CBS and NBC
affiliation contracts deprived affiliated sta-
tions of control over their own programming.
Under the option clause, for example, both
networks could require that affiliates broad-
cast sponsored network shows even if local
programming had to be canceled. The FCC
launched an investigation in 1938.

Three years later, the commission issued
its findings as the Report on Chain Broadcast-
ing. At the same time, the FCC adopted reg-
ulations to deal with matters described in the
report. The report said that, through affilia-
tion contracts, NBC and CBS controlled the
programming of their affiliated stations, sta-
tions that accounted for 85 percent of the
total nighttime broadcast transmitter power
of all stations in the country. Network con-
trol violated federal law, which put respon-
sibility for programming on the station li-
censee. Such control also smacked of
monopoly.

The new regulations aimed at breaking
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this illegal control. CBS would have to elim-
inate the network option plan and NBC re-
linquish one of its networks. The regulations
limited the term of affiliate contracts to three
years, gave affiliates the right to reject pro-
grams, gave networks the right to offer re-
jected programs to nonaffiliated stations,
limited network station ownership to one per
city, and prohibited networks from control-
ling affiliate advertising rates. The report also
mentioned the networks’ artist bureaus:
How could a network artist bureau represent
the best economic interests of both perform-
ers, as their agent, and the network, as their
employer?

CBS and NBC got rid of their artist
bureaus immediately. But they contended
that the other regulations would end net-
work broadcasting, even commercial broad-
casting itself. The networks and other broad-
casters mounted a full-scale attack on the
FCC. A committee of the U.S. House of Rep-
resentatives investigated the commission.

NBC and CBS both challenged the regu-
lations in court. The case wound its way up
the judicial ladder to the U.S. Supreme
Court. On May 10, 1943, the High Court an-
nounced its ruling in NBC v. U.S.,* affirming
the constitutional validity of the chain
broadcasting regulations. NBC sold the
blue network, and CBS modified its network
option requirements.

3.1.5.5 The Blue Book Released in 1945,
this publication’s official title was Public Ser-
vice Responsibility of Broadcast Licensees. It
had a blue cover, hence "the Blue Book.”
The Blue Book reported on programming
by a group of licensees. These licensees had
broadcast excessive numbers of commercials,
had not carried local public interest pro-
grams, had not aired network public affairs
programs, and generally had not fulfilled the
promises they made on their license renewal
applications. Quoting statements by broad-

casting business leaders, the Blue Book con-
tended that stations should observe certain
broad guidelines to ensure that their pro-
gramming met public service obligations.
The guidelines suggested that stations avoid
excessive advertising and devote time to sus-
taining programs, local live programs, and
discussion of public issues. The FCC, in turn,
should examine a station’s past record at li-
cense renewal time to see how well the sta-
tion had met these guidelines.

The Blue Book's suggestions represented a
departure from previous commission policy.
Station license renewals had been passed
routinely as long as all technical require-
ments were met. Now the FCC proposed to
look at past programming. Also, while the
FCC and the Federal Radio Commission had
removed the charlatans—the Brinkleys, the
Bakers, and all the rest—from the airwaves,
this was the commission’s first general criti-
cism of “mainstream’” broadcasters.

The NAB launched an attack, attempting
to discredit the Blue Book. According to the
NAB, any commission decision based on
programming would violate the First
Amendment to the U.S. Constitution and the
prohibition against FCC censorship in the
Communications Act. The trade press joined
the battle on the side of the NAB. Invective
targeted the commissioners and the FCC
consultants and staff members who had pre-
pared the book. They were likened to Com-
munists and Fascists. Members of Congress
joined the criticism. Interestingly, amidst all
the ad hominem attacks, no one argued about
the content of the Blue Book.

The FCC, surprised and uneasy over the
reaction to its publication, did not follow its
own new standards. By the end of 1946, it
was clear that the Blue Book was to be an un-
used document. Although never officially re-
pudiated, neither was it enforced. The FCC
did, however, adopt some Blue Book recom-
mendations, such as using license renewal



applications to compare programming prom-
ises with actual performance. Continued
concern with Blue Book issues also eventu-
ally led to other regulatory reforms.

3.2 TRANSITION

The profits earned by AM radio stations dur-
ing World War II had not gone unnoticed.
After the war, hundreds of people applied to
build stations. The FCC licensed many to
transmit with directional antennas, low
power, daylight-only operation, or some
combination of these. These limits were de-
signed (1) to allow more stations to be built
(2) by controlling the amount of interference
new stations caused existing stations. Many
communities got their first local radio service
during this postwar period. In mid-1945, 933
AM radio stations were on the air. Thirty-six
months later, the number was 1621, with an-
other 341 authorized.

Total station time sales climbed from
$176.5 million in 1945 to $275.6 million in
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1948. However, the number of radio stations
on the air was so large that average annual
time sales per station actually dropped from
$180,000 to $133,000 (Figure 3.13).

At the same time, national radio network
sales slowed (Figure 3.14). The yearly in-
crease of network sales billings dropped
from 22.5 percent for 1944 to 0.8 percent for
1947. The last good year for network sales
was 1948, with a 4.5 percent increase over
1947. This was followed by 12 years of
shrinking sales, with the pattern of yearly
decrease interrupted only once. By the end of
the decade-plus sales slump, network bill-
ings were down $100 million from their 1948
total.

One problem was television. Television
began its meteoric rise in popularity in 1948.
People bought television receivers and de-
serted radio in droves. They peered at tiny
screens, often through the all-but-obliterat-
ing snow of distant-station reception. They
saw poor imitations of the same program
types that radio already did so well. But that
did not matter. There were pictures!
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Figure 3.13 Average radio station compensation: 1945-1948. In spite of the fact that
total radio station billings continued to climb after the war (see Figure 3.4), the number of
radio stations had increased so much (see Figure 3.3) that average compensation actually
tell. (Source: Federal Communications Commission.)
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Figure 3.14 Annual change in national radio network gross advertising revenues: 1945-

1960.

From 1949 through 1956, the radio networks not only billed less each year than they

had the previous year but aiso did so by increasing percentages. (Source: Federal Com-

munications Commission.)

It was a bad time for radio. Average sta-
tion billings were falling, network audiences
were falling, network billings were falling,
and the nation was entering an economic re-
cession. What to do?

3.2.]1 Specialization

The answer lay in a programming form as
old as radio itself, the disc jockey or D]
show. Independent stations had featured
music-and-talk D] programs at least as far
back as 1935. Now some stations converted
to a total DJ format, using it to specialize. In
effect, these stations decided not to compete
with television for a general audience. In-
stead, they tailored programming to reach a

specific segment of the audience and then
sold advertising time to companies that
wished to reach that segment.

One such programming specialization
spread during 1948-1952—the so-called
Negro radio station (Figure 3.15). These sta-
tions used black DJs, played rhythm 'n’ blues
and gospel music, and programmed news
and features for the black community.

About 1950, another specialization
evolved and spread—the top-40 radio sta-
tion. Pioneered by group station owners
Todd Storz and Gordon McLendon, top-40
stations targeted an audience in its teens and
early twenties. The top-40 format called for
emphasis on the most popular single record-
ings, a rapid-fire pace, and heavy promotion
both on-air (contests, singing station identi-
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Figure 3.15 Specialization: The Negro Radio station. WWRL, New York, was one of the first
radio stations to program exclusively for a biack audience. Here, Aima John is shown with
her guest, Mease Booker, 'Miss Golden Girl.”” Alma John's show "‘Homemakers’ Club,” first
went on the airin October of 1952 and was broadcast from 9:00t0 9:30 A.M. daily. (Source:
Schomburg Center for Research in Black Cu'ture; courtesy, The New York Public Library.)

fications, and so on) and off-air (in other
media).

About this time, a form of popular music
arose that became known as rock 'n’ roll
(Figure 3.16). Top-40 radio was the perfect
setting for this music. As the 1950s ground
on, city after city fell under the spell of rau-
cous, razzle-dazzle, rocking top-40 stations,
and their near-fanatic youth audiences
pushed them to the top of the ratings in
nearly every market.

Naturally, there were imitators. Larger cit-
ies acquired two, three, and even four top-40
stations. After some stations failed, radio
managers realized that the lesson of top-40
success was not top 40 itself, but specializa-
tion. In the 1960s and 1970s, radio formats
diversified—country music, beautiful music,
rock music, all-talk, all-news, ethnic.

While this programming change occurred,
another took place in sales and advertising.
Stations encouraged local retail outlets to use
radio, and income from local advertising
sales climbed.

Figure 3.16 Alan Freed. In the early 1950s, he
moved from a Cleveland radio station to New
York and became one of the most popular and
important disc jockeys in the new top-40 radio
format. Supposedly, he coined the name *‘rock ‘n’
roll.”* His confession of involvement in payola be-
fore a congressional investigating committee ef-
fectively ended his career. (Photograph courtesy
of CBS. Usea by permission.)
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3.2.2 Networks

Network radio’s adjustment to the age of
television was more difficult than that of
local stations. At first the radio networks
tried to economize and compete with televi-
sion for the mass audience. They dropped
their ban on recordings and even ran a few
disc jockey shows. They added telephone
quiz shows, offering money and prizes to
those who could answer questions posed by
long-distance telephone. Audiences contin-
ued to dwindle. In the 1950s, network radio
programs of long standing went off the air
and were not replaced.

The importance and vitality of radio
shifted from networks to stations. Network
affiliation was a hindrance. If radio networks
were to stay in business, they would have to
adjust to the needs of the stations.

One such need was network program-
ming designed for the change in radio listen-
ing habits. Pretelevision radio had forced the
public to develop a plan-ahead, time-block
audience pattern. But that pattern had
shifted almost entirely to the visual medium.
Now, people did not plan ahead to listen to
radio; they listened when they had time and
usually while doing other things. NBC re-
sponded with Monitor. Launched in 1955
under NBC’s innovative president Pat
Weaver, Monitor represented an attempt to
adjust network programming to the tune-in/
tune-out listening patterns. Monitor ran on
weekends, for 40 hours (later 25), covering
many areas of interest with short capsules of
information. ABC and CBS began their own
versions. NBC tried a weekday version of
Monitor.

Mutual Broadcasting System (MBS) and
ABC reduced network service to capsule
news and features, usually on the hour and
the half hour, giving the rest of the hour to
affiliates. First NBC, then CBS adopted this
pattern for weekday programming.

3.2.3 Scandals

These transitional years were unsettling. In
addition to the coming of television and the
proliferation of stations, the radio trade suf-
fered from several other serious problems.
Among these were McCarthyism, planted
news, and payola.

3.2.3.1 McCarthyism McCarthyism tran-
scended the field of broadcasting, pervading
all aspects of American life. The late Joseph
McCarthy, then junior senator from Wiscon-
sin, did not invent the mass paranoia that
bears his name. He did profit by it, building
a career on finding and purging from the U.S.
government people he accused of being or
having been Communists.

McCarthy’s tactics, fed by a growing pub-
lic fear of atomic attack and internal subver-
sion by Communists, created an aura of uni-
versal suspicion and accusation. People and
ideas were labeled "Communist” just be-
cause they were different. An accusation of
being a Communist or a Communist sym-
pathizer—whether true or not—was cause
enough for the accused to be summarily
fired. The careers of many innocent people
were ruined.

McCarthy was a master at using news
media to publicize his activities and thus to
build his power base among the people. Few
opposed McCarthy, because he had the per-
fect defense—he would simply brand the
opposition “un-American,” synonymous in
those days with “Communist” or “traitor.”

One of McCarthyism's more virulent
forms was blacklisting. It worked like this:
Self-appointed protectors of the public weal,
who professed concern that Communist
agents were gaining control of the nation’s
communications channels, would suppos-
edly investigate the background of creative
personnel in stage, screen, and broadcasting.
The blacklisters circulated names of perform-



ers, writers, directors, and others alleged to
be Communists or Communist sympathizers
to producers, sponsors, and studio heads.
Blacklisted individuals lost their jobs and
could not get new ones, often without know-
ing why; few employers would admit to
being influenced by the blacklisters. The ac-
cused were presumed guilty based on alle-
gations alone. Some never got entertainment
work again. Some went through humiliating
blacklister-specified rituals of “clearing,”
usually by publicly admitting that they had
been Communists (whether or not they ac-
tually had been) and vowing to take a mili-
tant anti-Communst attitude from then on.
Some committed suicide.

Leading blacklisters in broadcasting in-
cluded three ex-FBI agents, who published
Counterattack: The Neuwsletter of Facts on
Communism and Red Channels: The Report of
Communist Influence in Radio and Television,
and Aware, Inc., publisher of periodical bul-
letins listing supposed Communists. The
blacklists were by no means nonprofit activ-
ities. Vincent Hartnett, who formed Aware in
1953, checked names for a fee on request by
sponsors and producers. He also prescribed
means by which blacklisted individuals
could “clear” themselves—again for a fee.
He was backed by Laurence Johnson, owner
of a supermarket chain in Syracuse, New
York. If broadcast programs persisted in
using persons blacklisted by Aware, Johnson
pressured the sponsors with tacit threats to
prevent his customers from buying the ad-
vertised products. Agencies, networks, spon-
sors, stations—all ran scared, bowing to the
whims of Aware because of the possibility of
economic recrimination by Johnson.

John Henry Faulk, a radio personality for
WCBS, New York, opposed the influence of
Aware in the New York chapter of the Amer-
ican Federation of Television and Radio Art-
ists, the performers’ union. In 1956, Faulk
helped draft a non-Communist, anti-Aware
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slate of candidates for election to office in the
union. He was one of the candidates. Aware
blacklisted Faulk. His radio program lost its
sponsors, and Faulk brought suit against
Hartnett and Johnson for libel. WCBS fired
Faulk, saying his ratings were poor. Faulk
hired Louis Nizer, a famous trial lawyer. In
June 1962, Faulk’s libel case went to trial.
The jury found Hartnett and Johnson guilty
of libel and awarded Faulk more damages
than he had asked—an unprecedented $3.5
million (subsequently scaled down to
$550,000 by an appellate court).

Faulk’s victory signaled the end of black-
listing in broadcasting but opened no door
for the victor. In 1974, a Dallas radio station
broke the blacklisters’ curse and hired Faulk
to host a telephone call-in show. This was
his first regular job in broadcasting in almost
18 years.

3.2.3.2 News Planting This involved the
Mutual Broadcasting System being paid to
run favorable news items on a foreign
country. In January 1959, MBS President
Alexander Guterma made an agreement with
representatives of Rafael Trujillo, Dominican
Republic dictator, to broadcast a monthly
quota of news and commentary concerning
the Dominican Republic. None of the mate-
rial was to be negative. In exchange for this
publicity disguised as news, MBC received
$750,000. The next month, Guterma became
involved in legal and business problems. The
Dominican Republic sued to get its money,
and the agreement came to light.

3.2.3.3 Payola In 1959, the story came out
that record companies had paid disc jockeys
under-the-table to promote records. The the-
ory was that a top disc jockey on a big mar-
ket top-40 station could play and push a rec-
ord enough to make it become popular.
Dubbed payola, this practice constituted ad-
vertising for which the station received no
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revenue; even worse, it deceived the public
because it was not labeled as advertising.

Some of the nation’s best-known DJs were °

caught in this scandal (see Figure 3.16). Con-
gress amended the Communications Act in
1959 to prohibit payola. Despite efforts by
both government and broadcasters to curb
the practice, however, payola recurred spo-
radically during the ensuing years.

3.3 FM RADIO

During the 1960s, frequency modulation
(FM) radio, previously repressed and ig-
nored, began to move and shake the trade.
FM hastened the trend toward specialization
and helped sharpen competition for audi-
ences among radio stations. Now we catch
up on the story of FM.

FM is almost as old as radio itself; the first
patent was issued in 1902. FM broadcasting
did not become practical, however, until the
work of Edwin H. Armstrong during the pe-
riod 1928-1934. RCA opposed advancement
of FM on the grounds that it might detract
from the development of television, in which
the electronics giant had a vested interest
(Section 2.2). Undaunted, Armstrong pro-
moted FM. He showed that FM had inherent
advantages over AM—higher-fidelity repro-
duction, freer from static, and not so subject
to fading and interference from other sta-
tions. By March 1940, 22 experimental FM
stations were on the air. The FCC authorized
commercial FM operation, establishing 42-
50 MHz as the FM band. During World War
II, the FCC stopped granting applications for
new FM stations.

In 1945, the FCC moved the FM band to
88-106 MHz.* With this decision, the com-
mission rendered obsolete all transmitters at
the existing 46 FM stations and all 400,000
FM receivers owned by the public.

*The frequencies 106-108 MHz, originally reserved
for facsimile, were later used for FM broadcasting.

RCA'’s opposition, the wartime freeze, and
now a major frequency shift—this should
have killed any chance for development that
the new aural medium had. In the long run,
however, the 1945 frequency shift turned out
to be a good move; it lessened the chance of
FM suffering from interference, and it in-
creased the number of FM channels from 40
to 100. In addition, the commission reaf-
firmed the principle of reserving channels for
education. In setting up the 1940 FM band,
the FCC had set aside five channels for non-
commercial educational use. In the 1945
move, the commission reserved the first 20
of the new band’s 100 channels for noncom-
mercial educational stations.

FM radio was being touted as the coming
medium, perhaps even replacing AM radio.
In spite of the 1945 frequency shift, just three
years later the FCC had authorized over
1000 new FM stations (Figure 3.17). But FM’s
time had not yet come. Audiences did not
find FM attractive. The receivers were expen-
sive and did not sound much better than AM
receivers. In many cases, FM programming
was exactly the same as AM; AM-FM licens-
ees would duplicate AM programming on
the FM station. Audiences were content with
AM radio and fascinated with a new broad-
cast medium, television. Advertisers put
their money in AM and TV. Almost without
exception, FM stations lost money. From
1949 through 1952, over 350 FM station
owners voluntarily returned licenses to the
FCC.

In the 1950s, a small coterie of "hi-fi” en-
thusiasts discovered the technical delights of
FM. They also enjoyed the classical music
that some independently programmed FM
stations featured. Then stereophonic repro-
duction hit the consumer market. In 1961,
the FCC authorized FM stations to broadcast
stereophonically.

In 1963, the commission adopted the FM
nonduplication rule. This rule required li-
censees of AM-FM combinations in all but
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Communications Commission.)

the smallest cities to program the FM stations
separately from AM most of the time. Such
stations had to look for formats—preferably
formats that did not duplicate those already
in the market and that would show off FM’s
technical advantages. Many went to “‘beau-
tiful music.” Others went in an entirely dif-
ferent direction.

Rock music had begun to evolve and di-
vide into increasingly esoteric forms. Large-
market FM stations specialized and appealed
to the audiences generated by those forms.
Many new recordings were longer than nor-
mal and relied on electronic gimmickry that
AM could not reproduce adequately. These
were a "natural” for FM radio.

At the same time, rock fans discovered
stereophonic reproduction. They formed a
mass market for stereo discs, tapes, turnta-
bles, tape decks, amplifiers, speakers, and, of

course, FM tuners. They put stereo in their
cars. The stereo explosion boosted FM radio,
and FM boosted stereo.

FM stations also competed in formatting.
Programmers discovered that contemporary
popular music could thrive in quieter, less
frenetic surroundings than the top-40 format
of the period. They found that audiences ap-
preciated long, uninterrupted stretches of
similar music. They instructed announcers to
stop screaming, to play two or more selec-
tions at a time, even to track albums (play
them in their entirety without interruption).

These strategies succeeded. By 1970, FM
stations successfully competed for shares
with AM stations in some large markets. FM
programmers continued to refine techniques.
More listeners discovered the superior tech-
nical quality of FM. Stereo receivers dropped
in price. In 1979, FM passed AM in overall
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market shares, and in succeeding years FM
increased its lead. FM, once the unwanted,
ill-treated sibling of AM, had become the de-
sired, admired medium.

3.4 COMPETITION

From 1950 to 1980, the number of stations
increased markedly, about 276 percent. Dur-
ing the 1970s, the FCC made proposals that
would have further increased the number of
stations. One proposal involved reducing the
area in which dominant stations on AM clear
channels were protected from interference;
the commission put this into effect and cre-
ated room for some 125 new AM stations.

Another proposal would have reduced
AM channel width from 10 to 9 kHz. Such a
move required cooperation from neighboring
countries, and the commission proposed the
reduction at the international level. Most
U.S. licensees, however, did not want the ex-
pense of changing frequencies, feared tech-
nical problems, and did not look forward to
the hundreds of new competitors the 9-kHz
spacing would create. They fought the move,
and in 1981 the commission recommended
that the United States stay with 10-kHz
spacing.

Two years later, the commission paved
the way for hundreds of new FM stations. In
1980, the FCC had proposed changes in FM;
the proposal became known by its FCC file
number, “docket 80-90.” In 1983, the com-
mission approved most docket 80-90
changes; modification of station and channel
classifications made room for up to 1000 new
stations. In 1989, the FCC authorized a new
class of FM station, C3, a move that would
allow yet another 200 new stations to sign
on.

Even before docket 80-90, there were a lot
of radio stations. By 1990, nearly 12,000
radio stations were on the air, 90 percent of

them commercial. During the period 1950~
1980, radio advertising sales increased ten-
fold, from $321 million to $3.4 billion. De-
spite increases in station numbers and ex-
penses, there was money to be made,
especially in medium and large markets.
Competition increased.

3.4.1 Stations

The increase in competition and the success
of FM led to three basic changes. First, the
programmer grew in importance. The suc-
cessful programmer used statistically based
quantitative research. Research helped to
define the station’s target audience, to tailor
content to capture that audience, and to spot
trends in audience tastes and habits. Re-
search helped make stations in competitive
markets highly formatted. Research helped
select records to play, news to report, jingles
to insert, things to say, commercials to run,
and times to do all these things—even the
talent to do them.

The second change involved decreasing
reliance on local programming resources.
Successful radio programmers sometimes
syndicated their services. A station could hire
such a programmer to come into the market,
study the competitive situation, and make
programming recommendations. Or the sta-
tion could automate and subscribe to a pro-
grammer’s service—large reels of tape that
contained all music and announcements. In
the late 1970s, some syndicators went to sat-
ellite distribution for the programming.

The third change involved overall pro-
gramming trends in AM and FM. FM sta-
tions tended to program formats that fea-
tured music, any kind of music in which
reproduction of sound was important to the
listener—rock, beautiful, country, jazz, clas-
sical, ethnic. AM stations tended to pro-
gram formats in which the range of



frequencies reproduced was not as impor-
tant—talk, news, nostalgia and oldies music
(which featured many pre-stereo recordings),
and country.

3.4.2 Technology and Regulatory
Policy

By the 1980s, the tables had turned; FM was
the dominant aural medium, and AM was
struggling. The FCC had helped in FM’s long
uphill battle; now it would do the same for
AM. Under one suggestion, an AM broad-
caster would be allowed to use several trans-
mitters in different locations, synchronized
to increase the station’s coverage.

AM licensees looked toward AM stereo as
a means to compete. The FCC authorized
AM stereo in 1982 but did not designate a
specific AM stereo system. Broadcasters
could use any of several competing systems;
“marketplace forces” would determine
which would become the trade standard. In
1989, the FCC adopted rules to curtail inter-
ference in the AM band in the hope of en-
couraging the manufacture of better sound-
ing receivers.

Daytime broadcasters looked toward 24-
hour operation and the possibilty of owning
an FM station. The restriction to daylight-
only transmission (Section 3.2) put AM day-
timers at a competitive disadvantage to al-
most all other stations. The FCC began pro-
ceedings that would permit most daytimers
to operate at night with reduced power. The
commission also decided that a daytime
broadcaster who applied for a docket 80-90
FM channel (Section 3.4) would have a slight
advantage (a “preference”) over other appli-
cations for the same channel.

Some AM broadcasters competed beyond
the limits of their broadcast programming.
They contracted with local cable compa-
nies to provide programming—channels
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for the cable audio service and even video
programming such as local newscasts. Oth-
ers explored new revenue-producing uses of
their carriers (Section 11.5.3).

Technological advances, however, also
strengthened FM'’s claim to superior sound
reproduction. Equipment manufacturers in-
cluded digital (Section 11.3.2.3) circuitry in
the various devices and “black boxes’ used
by radio stations to process their signal. This
allowed the audio signal to travel within the
station—from source to transmitter—with-
out picking up the distortion and extraneous
signals normally acquired from even the fin-
est nondigital equipment. Some radio net-
works digitally encoded their signals for sat-
ellite distribution; these signals arrived at the
station as clear as they left the network. Rec-
ord companies used digital technology for
cleaner, purer recordings. FM stations rushed
to incorporate compact discs (Section 5.10)
into their programming. All of these things
helped FM to do even better what it already
excelled at—produce a superior signal.

3.4.3 Networks

The heightened competition in programming
showed up at the network level as well. ABC
started a trend toward format-specific net-
works. In 1968, four separately programmed
ABC networks were offered—Contempo-
rary, Entertainment, FM, and Information.
Each offered brief newscasts; each was tai-
lored to a different type of station format.
None of the ABC networks dominated a sta-
tion’s weekend as did Monitor. ABC eventu-
ally increased its network services to six.
MBS followed ABC'’s lead four years later,
adding a network for black stations and an-
other for Spanish-language stations. MBS
dropped the Mutual Spanish Network after
seven months but continued the Mutual
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Black Network (MBN) until 1979, when MBS
sold its interest to Sheridan Broadcasting
Corporation. MBN was then renamed Sher-
idan Broadcasting Network.

Mutual itself had passed through the
hands of a number of owners. In 1978, the
Amway Corporation, door-to-door marketer
of home and personal products, bought the
network. While under Amway, Mutual pur-
chased two radio stations, the first Mutual
had ever owned. These were later sold.

In 1973 a new organization, the National
Black Network (NBN), signed on, originating
hourly five-minute newscasts aimed at black
stations across the country. NBN soon added
sports and features.

NBC changed Monitor and finally
dropped it in 1975. NBC retained what had
become conventional network service—brief
newscasts and features. In mid-1975, NBC
added the News and Information Service
(NIS), a program service separate from the
NBC Radio Network. Designed for stations
with all-news formats, NIS fed news, re-
ports, and features throughout the hour, giv-
ing affiliates the opportunity to insert local
news and advertising. Stations paid a
monthly subscription to use NIS. NBC could
not attract enough subscribing stations to
make it pay and took NIS off the air in 1977.

National Public Radio was formed in 1970
to serve noncommercial educational radio
stations. Numerous commercial state net-
works signed on to feed state, farm, and
other special-interest news and features to af-
filiated stations. In the 1980s, American Pub-
lic Radio formed to supplement NPR.

The late 1970s and early 1980s marked a
renaissance in national networking. Most ac-
tivity involved format-specific programming,
a trend accelerated by increased numbers of
stations and the development of domestic
satellite distribution. Two ABC networks
were added—Direction and Rock. CBS
launched RadioRadio; NBC, The Source.

Mutual used multiple satellite audio chan-
nels to deliver various types of programming
to affiliates. Sheridan and NBN expanded
program offerings. AP and UPI had both op-
erated news program services for a number
of years; now AP cooperated in a country-
music radio programming service and UPI
started a Spanish-language news service.

A number of new networks started during
this late 1970s-early 1980s period; some
failed. The successes included American
Public Radio, Turner Broadcasting System’s
(TBS) CNN Radio, RKO Radio Networks,
Satellite Music Network, Transtar Radio Net-
works, and United Stations. The failures
were Enterprise Radio and Christian Broad-
casting Network’s (CBN) Continental Radio.
The former concentrated on sports, the latter
on adult contemporary and upbeat religious
music. CBN attempted radio networking
again in 1987 with CBN Radio.

In the mid-1980s, electronic media busi-
nesses began a series of major corporate and
financial transactions that would last for sev-
eral years (Section 4.5.3). Radio networks
were affected. In 1985, Capital Cities Com-
munications, Inc., bought ABC; United Sta-
tions bought RKO Radio Networks; and
General Electric bought RCA, parent com-
pany of NBC. In 1986, Transtar took over
distribution and marketing of CNN Radio;
TBS would continue to produce the pro-
gramming. In 1987, however, Ted Turner
was forced to relinquish some control over
the company that bore his name (Section
58215)}

The two most historically notable radio
network purchases were made in the mid-
1980s. In both cases, the buyer was West-
wood One, Inc., a producer and distributor of
sponsored radio programs. In 1985 West-
wood One acquired the Mutual Broadcasting
System from Amway; two years later, it
bought the NBC Radio Network/GE had de-
cided that the nation’s senior network—the



business that had started NBC—was ex-
pendable. NBC sold all its radio stations in
1988.

All told, radio networking seemed to be
on the rise, and even some state and regional
networks announced plans for satellite dis-
tribution. Most of these newer networks paid
no compensation, operating instead on some
form of barter basis.

Radio had begun its change because of
television. The arrival of television forced
radio to adjust and adapt. In the meantime,
even newer technologies had forced changes
on television, and that is the subject of the
next chapter.
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CHAPTER 4

Television: From

1941

In this chapter, we look at the development
of broadcast television. We see how trade
politics and economics helped to shape tech-
nical standards. We see how programming
evolved. We see how commercial networks
rose to dominate television, just as they had
radio. We see how television was affected by
scandal and corruption. We see how regula-
tory and citizen groups worked to reform the
trade. We see how commercial broadcasting
began to get what it had wanted for years—
less regulation. We see how less regulation
also had a few surprises for commercial
broadcasting—more competition and struc-
tural and financial changes in the trade itself.

4.1 GROWING PAINS

Chapter 2 brought us to the point at which
television was technically ready for wide-
spread public use (Box 4.1). There would be
a delay. But broadcast television would grow
and evolve into the dominant form of mass
communication. It would suffer growing
pains ethically and even technically, but
rarely economically.

58

4.1.] Freeze

The Federal Communications Commission
(FCC) adopted technical standards in 1941,
and commercial television operation began
in July of that year. A wartime stoppage on
station and receiving set construction was
imposed in 1942. Of the ten pioneer televi-
sion stations, only six continued through the
war. They broadcast four hours per week to
the 7000 or so sets in existence. Even after
the stoppage was lifted in 1945, shortages of
materials continued. Station and set con-
struction did not resume for almost two
years.

In 1947, television began to grow at a phe-
nomenal rate (Figure 4.1). Sales of receivers
soared. Television station license applica-
tions flooded the FCC. It soon became
evident that there would be many more ap-
plications than channels. In 1948, the com-
mission ordered a freeze (halt) on processing
station applications to allow time to work
something out. The freeze was supposed to
last 6 to 9 months. However, the issues in-
volved were so complex that the freeze
lasted 42 months. After a series of hearings,
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Box 4.1 Forty Years of RCA Camera Tubes

From left to right, these tubes are as follows: Iconoscope (1935)—first broadcast
camera tube. Orthicon (1939)—used during World War Il. Image orthicon (1954)—
high resolution tube, first to allow light levels low enough that performers were not
nearly parboiled by the heat from studio lighting (for black-and-white TV, when used
in multiples of three in the first color cameras, the lighting levels had to go back up
again). Vidicon (1950)—first practical industrial camera tube, forerunner of the
modern lead oxide tube. Image orthicon—improved production model. Vidicon
(1954)—improved, long-lived, inexpensive production model. Vidicon (19565)—this
half-inch vidicon, for years the smallest camera tube built, was used in TIROS, the
nation’s first weather satellite. Lead oxide vidicon (1967)—used in modern color
cameras. Silicon diode array vidicon (1969)—first commercial use of the solid-state
array for TV pickup. Silicon intensifier target (SIT, 197 1)—highly sensitive and widely
employed for day and night production; it was used on the Lunar Rover to
broadcast color TV from the moon’s surface on several Apollo missions. Silicon
imaging device (SID, 1974)—not really a tube at all, this charge-coupled device
(CCD) was the first all-solid-state TV pickup device capable of generating fully
standard TV pictures, and in 1984 RCA began marketing portable electronic color
TV cameras that utilized highly developed CCD descendants of the SID instead of
tubes. (Photograph courtesy of RCA Corp. Used by permission of General Electric

conferences, and negotiations, the FCC is- 4.1.2 Sixth Report and Order

sued the Sixth Report and Order' on April 14,

1952, and in July it resumed processing ap- The Sixth Report and Order was a new plan
plications for new stations. The freeze was for U.S. television. Under the order, existing

over. VHF channels 2-13 were to remain. Seventy
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Figure 4.1 Growth of television stations.

The distance from the top curve to the baseline

indicates the total number of television stations; that from the top curve to the second
curve, the number of VHF stations; and that from the second curve to the baseline, the

number of UHF stations. (Source: Television and Cable Factbook.)

additional channels numbered 14-83 were
opened in the ultrahigh frequency (UHF)
band. The table of assignments was revised
to provide for 2053 stations in 1291 com-
munities; 242 of these assignments were re-
served for noncommercial educational use.
Standards were established to reduce inter-
ference among stations—maximum power
outputs were specified, and minimum dis-
tances were set to separate stations operating
on the same or adjacent channels. This was
the plan under which the television broad-
cast service continued to operate.

4.1.3 Growth

The freeze had limited the number of tele-
vision stations to the 108 authorized prior to
the halt on construction. During the 30
months following the end of the freeze, 308
television stations signed on the air. There
were two good reasons for the rush to obtain
television licenses—audiences and money.
In 1948, there were 190,000 television sets in
use in the United States. In 1955, the number
was 32,500,000; in just seven years, 65 per-
cent of all homes had acquired at least one



television receiver. In 1948, total television
station revenue was $6.2 million; in 1955,
station revenue had multiplied over 6000
percent to $372.2 million.

The networks also grew rapidly. The
American Broadcasting Company (ABC), the
Columbia Broadcasting System (CBS), and
the National Broadcasting Company (NBC)
bought television stations and signed up af-
filiates. DuMont also formed a television net-
work and looked for affiliates.

Network distribution required the broad-
band capacity of coaxial cable. One televi-
sion channel was nearly six times wider than
the entire AM broadcast band, much too
wide for the limited capacity of normal tele-
phone wire. Therefore, the networks ex-
panded their reach as the telephone com-
pany extended its coaxial cable—from New
York to Washington, D.C., in 1946, to Boston
in 1947, to the Midwest in early 1949, and to
the West Coast on September 10, 1951. Af-
filiated television stations that were not yet
on the cable received network programming
in the form of kinescope film, a pre<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>