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1913 Armstrong invented regencrative “feed back” circuit.

1915 Sarnoff wrote “radio music box” memo.
Marconi visited GE to see Alexanderson alternator.

1917 Alexanderson’s new alternator promised to revolutionize radio.
1919 RCA formed and bought out American Marconi.

1920 Frank Conrad’s radio concerts popular in Pittsburgh, Pa.
Westinghouse started station KDKA.

1921  Secretary of Commerce Hoover assigned frequency for broadcasting.

1922  First commercial aired on WEAF, New York City.
Hoover convened first Annual Radio Conference.

1923  First regular network between New York City and Boston.
Intercity case eroded Hoover’s regulatory authority.

1924  AT&T network carried “Eveready Hour.”

1926  Zenith casc ended effective regulation under Law of 1912,
RCA formed subsidiary NBC to operate Red and Blue networks.

1927 Congress enacted the Radio Act of 1927.
Parliament approved British Broadcasting Corporation.

1928 William S. Paley bought CBS and became president.
Vladimir Zworykin perfected the iconoscope tube.

1932  Use of radio helped Franklin D. Roosevelt win presidential election.

1933  Roosevelt broadcast first fireside chats.
Biltmore agrcement signaled end of press-radio war.

1934 Congress enacted the Communications Act of 1934.
Four stations started the cooperative Mutual network.

1935 Edwin Armstrong demonstrated FM.
FCC recommended no educational radio reservations.

1936 BBC started television service.

1938 “War of the Worlds” broadcast on CBS.
Edward R. Murrow started building CBS European news staff.

1939 RCA demonstrated television at New York World’s Fair.
1940  Sanders Brothers case ruled out economic injury.

1941 FM stations started commercial broadcasting.
FCC authorized commercial television.
FCC passed Chain Regulations limiting network power.
In Mayflower case FCC forbade editorializing.

1942  United States started Voice of America.
1943  Supreme Court upheld the Chain Regulations.

1945 RCA demonstrated image-orthicon tube.
FCC moved FM upstairs and reserved frequencies for education.



1946

1947
1948

1949

1950

1951

1952
1953

1954

1955

1956

1957
1958

1959

FCC issued the Blue Book.
CBS petitioned FCC to approve color television.

FCC denied CBS color television petition.

“Stop the Music” dominated ratings on ABC.
CBS conducted talent raid on NBC.

FCC deleted Channel 1 from telecasting.
FCC imposed Television Freeze.

Sylvester “Pat” Weaver chosen to head NBC television.
FCC issued original Fairness Doctrine in revised Mayflower.

FCC approved CBS system of color.

NBC-TYV started Saturday Night Review.

Educators formed JCET and hired Telford Taylor as counsel.
CATY born in Lansford, Pa.

Supreme Court upheld FCC color award to CBS.

ABC and United Paramount Theaters agreed to merge.

Renewal of WBAL marked end of the Blue Book.

CBS color halted by Korean wartime shortages.

NTSC offered to develop new color system with pooled patents.

FCC ended the TV Freeze and gave assignments to educators.

FCC approved NTSC system of color television.

First ETV stations came on the air.

Ford Foundation funded NET as a program source for ETV.
Congress approved the United States Information Agency.

FCC changed multiple-ownership rules to help UHF.

Edward R. Murrow attacked Senator McCarthy in “See It Now.”
NBC evicted the Voice of Firestone.

ABC presented first Walt Disney program.

British Parliament formed Independent Television Authority.

NBC bought UHF station in Buffalo, N.Y.
FCC announced deintermixture proposals.
CBS achieved parity with NBC in television ratings.

Ampex demonstrated videotape recorder.
Stations petitioned FCC to regulate CATV.
ODM denied FCC request for more VHF channels.

FCC awarded Channel 5 in Boston to Herald Traveler.

FCC refused to assert jurisdiction over CATV.
Carroll case decision on economic injury and service to public.

Quiz scandals over rigged television programs.

Payola scandals over payments to disc jockeys.

WDAY case said station not liable for political speech.
Congress amended Section 315 to exempt news.

NET bicycle network started circulating programs on vidcotape.
FCC asked Congress for authority to regulate cable.
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PREFACE

The decision to write this book was made in June 1974 during a tele-
phone call from the National Broadcasting Company. Ms. Judy Fried-
man, NBC librarian, explained that due to a shortage of shelf space, a
complete set of Broadcasting from Volume I, Issue 1 in 1931 had been
transferred to microfilm and offered the author the originals. During
nearly thirty years of teaching broadcasting at Syracuse University and
Brooklyn College he had assigned Broadcasting both as a text and as
supplementary reading. The NBC offer constituted an unparalleled
opportunity to house in his office the most extensive collection of re-
ports available on day-to-day events in the field over more than forty
years. With this resource to check dates and factual information, sup-
plemented by many other sources and years of study in the field, a long-
delayed effort to write a text was under way.

Understanding Broadcasting was designed as a text for a one-
semester beginning course in broadcasting. Its purposes are:

1. To describe American broadcasting as it currently exists with em-
phasis on interrelationships among its structural elements.

2. To examine the processes by which current principles and practices
evolved so there can be a better understanding of the present and
an intelligent anticipation of events which might occur in the future.

3. To serve as a basis for evaluation and criticism of broadcasting in
our society.



Topical/
Conceptual
Integration

vi

It is assumed that the great majority of Americans have an inti-
mate relationship with radio and television. Some are participants in
the broadcasting industry; most are consumers; and a few are or may
become advocates for the interests of parents, minority groups, and
others seeking improvement in broadcasting through public criticism
and pressure brought to bear on the leaders of broadcasting and govern-
ment. Perhaps the most common characteristic (one which applies to
many participants in the industry as well as the general public) is a
failure to understand fully how the various elements of the media
operate and interrelate and to appreciate sufficiently the points of view
of others. Until such understanding and appreciation are gained, par-
ticipants will find it more difficult to achieve success in the field and
advocates of change will find it impossible to engage in the kind of
meaningful dialogue which can result in constructive changes.

This book has been written and organized to provide this under-
standing and to prepare you for meaningful analysis and dialogue. As
such, it attempts to combine factual and theoretical essentials with peda-
gogical soundness.

The organization of the text provides an integration of concepts and
topics within an historical, practical, and descriptive framework. Most
instructors hope that by the end of the course, students will have a grasp
of concepts like “the public interest,” “freedom of speech,” and “the role
of broadcasting in our society.” It has been observed that most begin-
ning students more easily comprehend and learn how to apply such con-
cepts if they are treated as they naturally arise in the discussion of
different specific topics. For example, the concept of freedom of speech
is first discussed in the Prologue as one of the national priorities which
shaped the media. It is then related to Secretary Hoover’s regulatory
philosophy in the early 1920s on which the Radio Act of 1927 was
based. It is still a key issue in the FCC’s regulatory problems in radio.
The concept also is discussed in the chapter on Section 315 and the
Fairness Doctrine, which highlights the conflict between the literalist and
functionalist approaches to free speech. The functionalist right of the
public to hear is a key point in the controversy over the Commission’s
antisiphoning rules on pay cable. When discussing the systems of broad-
casting around the world, the differences are related to the concept of
what various governments wish their people to see and hear. In the
Epilogue the need to accommodate conflicting interpretations of free-
dom of speech is considered critical to the improvement of the media.

Preface



Historical
Perspective

Descriptive
Approach

vii

Closely tied to the framework of a topical/conceptual integration is the
historical perspective that looks at the interrelatedness of developments,
issues, and concepts within society and broadcasting. This perspective
helps students understand how broadcasting arrived at its present phi-
losophy, complexity, and methods of operation. The book attempts,
therefore, to place the institution, concept, or situation in its historical
framework and then to weave its development throughout the book.
Economics, politics, social trends and structures, technological develop-
ments, personalities and tastes—all have contributed to the growth of
the industry and to the processes in which broadcasters, regulators, and
the public seek solutions to problems.

This approach seeks to enable students first to understand the history,
development, and current operations of broadcasting in order to under-
stand the issues and controversies surrounding the field. Such an ap-
proach follows not only the historical trends of a developing industry
but the critical issues of a maturing industry. Certainly there is room for
controversy and criticism. If the criticism is to be constructive, it must
be based on a solid knowledge of what is being criticized. Hence, the
priority is on description with the expectation that students will subse-
quently see for themselves the criticisms which are most important to
them and that they will have acquired the significant grounds on which
to base their arguments.

To assist the student in mastering the material in this text, the
author has included a number of special features.

1. At the beginning of each chapter is a one-paragraph preview of
the material to be covered in the following pages. It will alert the reader
to certain key points which are critical to understanding.

2. For those chapters where the historical approach is most obvi-
ous, there are chronologs listing key events which occurred in given
years. They will be helpful in summarizing the sequence of changes.

3. At the end of most chapters is a list of words and phrases which
are defined in the glossary following the body of the text. As students
encounter a word or phrase for the first time, they will find it helpful to
look it up in the glossary to be sure they know precisely what it means.

4. To personalize the development of broadcasting there are bio-
graphical sketches of eight persons who were singularly important to
some aspect of the media.

Preface



5. Because broadcasters are inclined to refer to various concepts
and groups by initials and rarely use the full names, the text includes an
index of initials which are frequently used.

6. Marginal notes identify important concepts and topics and can
be used for previewing and reviewing a section or chapter.

So many have contributed to the preparation of this book that it is
not possible to list all who gave of their time to share their experiences,
knowledge, and points of view. Many were former students or guest pro-
fessors in graduate seminars. The number who contributed to back-
ground understanding over the years is beyond calculation. Suffice it to
say that the writer realizes how dependent he has been on numerous
visits and phone calls to people in the field. He is also indebted to the
reviewers listed earlier whose comments were most helpful. One who
must be especially cited is Dr. Frank Kahn of Herbert H. Lehman Col-
lege of the City University of New York. His criticism of the work at
various stages and his provision of materials and understanding have
been invaluable.

Brooklyn, New York E.S.F.
September 1977

viii Preface
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Preview

PROLOGUE

The goal of this book is to help the
student “understand broadcasting”
—what it is, how it works, and how
it interacts with society. An impor-
tant first step is realizing that broad-
casting has evolved as part of society
and that its structure and purposes
are determined by such national
priorities as:
1. the frec enterprise system,
2. the need to ration scarce re-
sources,
3. the commitment to free speech,
and
4. the usc of compromise to re-
solve differences.
It will help if the reader seeks the
logic of the media today by seeing
responses to problems and circum-
stances in various historical periods.
Especially important are the inter-
relationships among the units of
broadcasting. Finally, one must
make allowance for the fact that in
any controversy both sides tend to
exaggerate and one must expect to
find the truth between the extremes.



There were six men of Indostan
To learning much inclined
Who went to see the elephant
(Though all of them were blind)
That each by observation
Might satisfy his mind.

As each of the six feels a portion of the elephant, he “sees” the animal
is a wall, or a spear, or a snake, or a tree, or a fan or a rope. The fable
concludes:

And so these men of Indostan
Disputed loud and long
Each in his own opinion
Exceeding stiff and strong
Though each was partly in the right
And all were in the wrong.*
John Godfrey Saxe, “The Blind Men and the Elephant”

In our sympathy for the blind men, it is easy to overlook the fact
that the sighted, also, are greatly limited in comprehending what they
encounter. When it comes to “understanding” the elephant as opposed
to simply “seeing” it, there can be as much confusion among those with
twenty-twenty vision as there was among the blind men.

Even the mahout who spends a lifetime in the teak forest with his
Indian elephant is limited in “understanding.” He may know nothing
about the prehistoric ancestor to his elephant and the characteristics
which enabled it to survive while other species perished. He cannot
visualize the intricate musculature of his animal and how it is applied
to provide leverage to move not only his own bulk but also the load he
is asked to carry. He probably knows little of the economic impact of
elephant labor and does not understand the role the elephant plays in his
country’s cultural heritage. In short, even the mahout (like the blind
man) is_limited in understanding his elephant despite his intensive
experience with it.

There is a parallel between the blind men (or the mahout) and the
elephant and the failure of many Americans to understand their most
ubiquitous media of communication. All of us have “seen” television

* Verses one and eight, in Poems. Reprinted by permission of Houghton Miffiin Com-
pany.

Prologue



The Stockholders

The Station Manager

The Network
Executive

3

and know enough about it for our particular interests, but few under-
stand either its inner workings or how it has sought to solve its problems.

1.1 “SEEING” VS. “UNDERSTANDING” BROADCASTING

For the average viewer, an evening with television is a rather uncom-
plicated experience. We know that when we turn on the set we can
receive a number of stations which we identify by channel numbers and
call letters, by the names of favorite programs, and, possibly, by the
network with which each may be affiliated. We assume stations receive
their revenues from advertisers. We are so accustomed to commercials
that pauses “for this important message” seem normal to us and are a
source of little or no irritation. We may know a great deal about the
talent on the programs and we have expectations about the story lines
we will see. Beyond that we have little interest in or information about
American broadcasting. It is a very complex system which has many
different facets, depending on your perspective. What you “see” when
you consider broadcasting is related to where you stand in relation to it,
and probably is only a part of the whole.

For the stockholders, broadcasting is an investment from which they
hope to earn a high annual yield and an increase in the value of the
stock for possible future sale. Some stockholders may be extremely
wealthy while others may have invested part of their limited life savings
in broadcasting because a broker or friend so advised. They may watch
the ratings, since the fortunes of networks and stations reflect viewing
popularity, but they know little about the details of government regula-
tion which may have an important bearing on their stocks.

For the station manager, broadcasting is economics. Success is deter-
mined by the profit-and-loss statement furnished by the accountants.
The manager is at the center of an intricate pattern of program pur-
veyors, sales efforts, and personnel decisions as well as regulatory activ-
ities which each year seem to require more of his or her attention. The
manager has little time to be critical of the program schedule and may
fail to grasp the philosophical grounds on which the Federal Communi-
cations Commission (FCC) and the courts stand when insisting that the
public has a stake in his business.

For the network executive, broadcasting is a chain of some 200 stations
through which programs are circulated. The schedule is designed to

1.1 “Seeing” vs. “Understanding” Broadcasting



The Advertiser

The Talent

The Program
Syndicator

The Time Sales-
person

compete with the other networks for the attention of the audience and
for advertising dollars. Tools of the trade are ratings figures and budgets
showing above-the-line and below-the-line costs. The executive knows
that most station managers are concerned with “ascertaining” in prepa-
ration for license renewal but has probably had no experience with it.

For the advertiser who pays the bills, broadcasting is a highly efficient
medium for delivering sales messages into nearly every American home.
It incorporates both sight and sound, an ideal combination for many
products. It may be used as a primary advertising vehicle or as a sup-
plement to advertising in print or direct mail. Television time may be
purchased simultaneously on 200 network stations or it may be spread
among 500 stations in a national spot campaign. The small retailer
will often buy time on a single station to inform local residents about
services and products offered for sale. Whether national or local, the
advertiser is not concerned with and may not understand Section 315
or the Fairness Doctrine.

For the talent, broadcasting is an opportunity to receive good pay to
perform for more people at one moment than traditional stage actors
could have reached in a lifetime. They know it is a high-risk area where
the supply is greater than the demand. For many it can be a long time
between jobs, and they know the experience of waiting on tables or
washing dishes to tide them over. In their search for successful audi-
tions, they have little time to worry about the details of the network
contract with affiliates.

For the program syndicator, broadcasting is 700 commercial stations
throughout the country that need more programming than they can
produce for themselves or want to obtain from networks and Holly-
wood movie companies. The program syndicator is constantly on the
road dealing with station managers and program directors, wining and
dining them and preparing brochures which, it is hoped, will be on the
right desks at the moment program-purchasing decisions are made.
Income is earned only as programs are sold, and the syndicator is
unconcerned about the relationship between station managers and their
congressional representatives.

For the time salesperson, broadcasting is a business where one seeks to
sell in a profitable transaction bits of time available for commercials.
The salesperson needs to be thoroughly conversant with ratings and
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demographic data detailing the breakdown of the audience by age, sex,
education, and other characteristics, but has no need to know or care
about the science of electromagnetic propagation or the problems of
the FCC in interpreting freedom of speech.

For the news reporter, broadcasting is our most important news medium
because it is the source from which most people get most of their infor-
mation about what is going on in the world. He or she brings to broad-
casting a long heritage of press freedom and journalistic integrity. The
news reporter knows well the intricacies of the complex organization
whereby news comes into homes with incredible speed from all corners
of the globe. It is no reflection on the news person that he or she knows
little about the workings of syndicated programming (off-network,
original, or barter) which may adjoin the news or the function of the
station rep through whom the advertiser may be paying the reporter’s
salary.

For members of the FCC, broadcasting is a medium for which they have
regulatory responsibility. It is a focal point of pressures applied by
people seeking to influence the development of the medium. Commis-
sioners are expected to be responsive to legitimate needs and demands
of broadcasters, legislators, viewers, and representatives of those ag-
grieved by lack of programming or employment opportunities. Televi-
sion is so ubiquitous and so controversial that there is no hope of
pleasing everyone. Most members of the FCC have no occasion to
become conversant with the efforts of the many who are involved in
the sale of television time.

To some parents, television is the ideal “baby sitter” which makes it
possible to work around the house without interference from the young-
sters. To other parents, television is a monster which inculcates violence
and exploits children with commercials against which they have no
defenses. They little realize how low ratings for a single time segment
can affect sales for a whole morning, afternoon, or evening.

To members of ethnic and other minorities, broadcasting is a highly
visible and discriminatory medium. Their goal is to get “a piece of the
action” in better employment opportunities and programming addressed
to their particular needs. It is of little importance to them that stations
try to keep a healthy balance among local, network, and national spot
business.

1.1 “Seeing” vs. “Understanding” Broadcasting



The Free Enterprise
System

Ask any of those listed or others who have a more or less intimate
association with television to explain the American system of broad-
casting and its important interrelationships and we return to our open-
ing analogy of the blind men and the elephant where “each is partly
in the right and all are in the wrong.”

1.2 THE NATIONAL CONTEXT OF AMERICAN
BROADCASTING

Broadcasting is “as American as apple pie.” Its financing is consistent
with American economic principles, its regulation is an outgrowth of
American political philosophy, and its programming is a reflection of
American values and desires. American broadcasting has been shaped
by four elements of American tradition:

the free enterprise economic system,

the need to ration scarce resources,

the commitment to freedom of speech and its implications, and
the use of compromise to resolve differences.

PN

It is the American tradition to depend on the private sector, motivated
by free enterprise incentives (profits), for everything it is able to ac-
complish satisfactorily. We have turned to government only when pri-
vate companies have proven inadequate to a given task. For example,
at one time postal companies were private enterprises with each com-
peting for business. As the nation grew, it was necessary to have a postal
service which would reach every section and serve every community
and hamlet. Since no private company had the resources for such ex-
pansion or the incentive to serve where it was unprofitable, the govern-
ment had to take over. At one time, fire-fighting companies were also
privately run. The spectacle of competing companies watching homes
burn with no attempt to help owners who had not signed up for pro-
tection made it obvious we needed a better way to cope with fire hazards.
We started our social security system when it became clear that Amer-
icans were unable through private insurance companies to provide
adequately for their retirement needs.

It was natural in this country that broadcasting should develop in
the free enterprise tradition and that stations which are licensed by the
FCC should remain privately owned in the absence of a clear need to

change the system. We have about 8,000 commercial stations—some
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4,500 AM, 3,000 FM, and 750 TV—in the mid-1970s. All are privately
owned by companies and individuals hoping to make a profit on their
operations. Because there are needs which commercial stations cannot
meet, we also have over a thousand noncommercial or public stations—
800 FM and 250 TV.

The 8,000 commercial stations are the heart of the American sys-
tem. Associated with them are networks, advertising agencies, station
representatives, program packagers, and others. As one seeks to under-
stand why certain principles and practices dominate the system, one
should consider what is most likely to be profitable. This is most obvious
in an analysis of the commercial program schedules. A characteristic
of free enterprise is that each member tries to achieve maximum profit;
this frequently means appealing to the largest number of potential
customers. Airlines schedule the largest number of flights where most
people want to travel. Stores stock the goods which most people will
want to buy. Manufacturers produce the cars which will be in the great-
est demand. It can be difficult to find plane schedules to places visited
by few or to buy products desired only by a small minority.

Similarly, most television stations schedule the programs they think
most people want to see and they subscribe to ratings organizations to
learn what is most popular. Since the majority of Americans are fairly
homogeneous in their entertainment tastes, this means the schedules of
most stations and networks appear to be copies of each other. This is
a source of concern to some critics. They feel that the networks have
somehow achieved the power to dominate the stations and to control
their schedules against their wishes. But networks exist and prosper
only because some 600 of the most powerful stations have decided that
a network affiliation is good business just as a dealer in any product
might decide it would be profitable to become associated with one of
the big manufacturers. This may appear paradoxical when it is shown
that affiliated stations carry network programs for well over half of their
schedules but receive less than ten percent of their income from their
affiliation. However, it will also be clear that the affiliation is more
profitable than being an “independent.”

As with the rest of our free enterprise economy, there are prohibi-
tions against monopolistic practices which would take away the inde-
pendence of the individual stations. By FCC rules no more than twenty-
one stations (seven AM, seven FM, and seven TV) can be owned by
a single licensee. In practice, most group owners have fewer than the
maximum and each gives the managers of individual stations leeway
to make decisions responding to local problems and conditions. In addi-
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The Need to Ration
Scarce Resources

tion, the FCC requires each licensee to demonstrate familiarity with his
or her community and relate the program schedule to the needs and
interests of the local audiences. When it appeared from time to time
that networks were in a contractual position to force their wills upon
the affiliated stations, the FCC passed various regulations removing
that power. The fact that the stations frequently continued the same
practices on a voluntary basis is an indication that the free enterprise
system with its emphasis on profits is the dominating factor in most
broadcasting decisions.

Service to small groups in the population is provided by the free
enterprise system at that point where the large number of suppliers
makes it unprofitable for all to seek a fraction of the majority of people
who form a homogeneous center of the population. For example, there
were fewer than 1,000 radio stations in the late 1930s and early 1940s
and the medium was subject to the same criticism leveled at television
today—too little variety in programming. As the number of radio sta-
tions rose into the thousands and as viewing largely supplanted listening
in the majority of homes, AM and FM broadcasters started specializing
in programming for smaller segments of the audience. There is now
programming (music, news, and dialogue) on the radio dial for almost
everyone who seeks it. There seems to be little possibility that the
number of television stations can increase to the degree seen in radio.
Some who would like to see as much diversity in television look to cable
with its potential of bringing twenty or forty or more channels into
each home. They feel that after three or four channels are devoted to
majority interests, the minorities will have a chance to see what they
want. Whether or not they are correct will depend upon the workings
of the free enterprise system and whether it is profitable to spend the
money for programs which only a few will want to see.

So long as our natural resources appeared to be inexhaustible, private
companies were free to exploit them without regulation. But when it
became clear that a vital resource was or soon would be in short supply,
the government assumed a degree of control over its use. For example,
private individuals or companies have never been permitted to own or
control vital and limited means of transportation. In each area of the
country there are only a few rivers and streams, and it has been assumed
that they belonged to the people. Even ownership of the land on both
banks of a river at a given point did not give one the automatic right
to build a dam which would interfere with navigation. When the gov-
ernment granted a franchise to operate a ferry across the river, there
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were limitations with respect to the rates which might be charged and
a requirement that it be a common carrier offering service to all without
discrimination.

When the first legislation broadly regulating radio was passed in
1912, there was a realization that the airwaves were limited in extent
and that their ownership should not pass to private individuals. The
need for radio frequencies has surpassed the number available even as
over the years knowledge and technology have expanded our capacity
to use them. It was the limitation or scarcity of the airwaves which
provided the underpinning for all radio (and television) regulation.

Since the start of modern radio regulation in 1927, broadcasters
have complained because they were subject to more restrictions than
were newspaper publishers. In response it was pointed out that there
were many more daily papers than there were stations. After World
War II, when the number of stations far exceeded the number of papers,
broadcasters claimed that the scarcity-of-the-airwaves argument was no
longer tenable. Nevertheless, according to the FCC, with the concur-
rence of the courts, it is not the comparative number of print and broad-
cast outlets which is the most significant factor. The limitation on publish-
ing is the result of the operation of the law of supply and demand. But
the number of stations is limited by the space on the radio spectrum—
there are many who would join the ranks of broadcasters if frequencies
were available. Because those who do have stations are a privileged
group, there must be regulation. The scarcity argument will lose its
validity on the day that anyone who wants to broadcast and has enough
money can find a frequency to use. Until that day regulation will be a
fact of life for broadcasters and controversy will continue over both
philosophy and details.

In the final analysis, nearly all of our broadcast regulations stem from
the concept of free speech stated in the First Amendment to the Con-
stitution. At the same time, nearly all the controversy in the field of
broadcast regulation stems from conflicting views on the meaning, in-
tent, and implications of the concept. The broadcaster and the regulator
tend to approach the problem from points of view of the “literalist” and
the “functionalist.”

Freedom to Speak—The literalist argues that free speech means
the absence of all restrictions under ordinary circumstances. He or she
agrees that freedom is not guaranteed to the person who would falsely
yell “Fire!” in a crowded theater, or to one who would incite a mob
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to violence, or to one who would slander the good name of another.
But, aside from those few exceptions, the literalist argues that free
speech is an inherent right of citizens and an end in itself. To broad-
casters, free speech means that they can program their stations as they
wish and that when they are forbidden to engage in certain practices
or required to use their facilities in a given way, their freedom has been
unconstitutionally abridged or impaired. Their concern goes far beyond
overt censorship in which government might have the right to review
material in advance and force the excision of parts or of the whole.
Freedom to Hear—The functionalist argues that freedom of speech
is only a means to the more important end of guaranteeing that ideas
and information will be permitted to circulate whether or not they are
popular, and that in matters of controversy people will be able to hear
all points of view. The functionalist points out that the First Amend-
ment was written by those who had just emerged from colonial status,
people who had not been permitted to circulate their ideas freely either
among the colonies or within a city or area. The colonists were so
distrustful of government that they wanted to ensure that their suc-
cessors would never again have to live under such restrictions. There-
fore, they legislated against any governmental limitation on circulation
of ideas—against infringement of free speech, free press, or the right
to gather and to talk openly and freely about government or any other
topic. By extension, the functionalists argue, the guarantee that ideas
can circulate must be paramount when there is a scarcity of the means
of communication. The private ownership of a transmitter can no more
be permitted to stifle the free flow of information and ideas than the
ownership of riverbanks can justify impeding navigation between them.

The right of the people to have access to all points of view has
led to FCC regulations designed to support the independence of the in-
dividual stations. In the free enterprise system there is a tendency for a
few powerful participants to extend their ownership as widely as pos-
sible. It has been noted that no single licensee may own more than seven
stations in one category (AM, FM, and TV), thus making it impossible
for one person to impose his or her ideas too widely. There are also
cross-ownership rules demonstrating the Commission’s concern that the
owner of a local newspaper should not be a broadcaster in a small com-
munity where there is only one station. There is a series of Chain Regu-
lations which prevent the network from having an undue amount of
influence over its affiliates by virtue of contractual strength, although
there are few restrictions on how much network programming stations
can voluntarily carry.
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At the same time, both Congress and the Commission have enun-
ciated a “fairness concept” which requires that once a broadcaster
enters the field of controversy differing points of view must be carried
by the station. For example, Section 315 of the Communications Act
requires that all candidates for a given office have equal opportunity
to use a station in a campaign. The Fairness Doctrine requires that if
one point of view is expressed on the station in a campaign spot an-
nouncement, or in editorials, or in discussion, the other side must be
heard.

Most broadcasters feel that the Commission unreasonably inter-
prets freedom of speech and that it violates the section of the Commu-
nication Act which ensures there shall be no interference with their
freedom. Still, television licensees applaud the Commission’s point of
view that television must be protected against the economic pressures
of cable television, which might deprive the public of its right to con-
tinue seeing over the air its favorite programs. The Commission has
taken the stand that until cable has the capacity to serve everyone,
broadcasting must be protected against the loss of some of its program-
ming. Paradoxically, many broadcasters may not even realize that free-
dom to hear, against which they argue so strenuously in other situations,
may be their best protection against cable for the next few years.

American politics has been defined as the “art of the possible,” and
regulation in all fields has consisted of seeking to steer a middle course
between extremes. For example, we are committed to free enterprise
but if the system were to be maintained without restrictions, there would
be no child labor laws, no safety requirements for factories and mines,
no municipal fire departments, no limit on rates charged for electricity
and telephone services, no antitrust laws, no food and drug laws to
ensure the quality of what we eat and drink, and no social security
system. In all these instances some citizens feel we have gone too far
while others feel we have not gone far enough. Conflict exists between
supporters of extremes, and compromise is the accepted method of
conflict resolution. .

There is the same conflict in broadcast regulation and the same
resort to compromise which frequently fails to satisfy anyone fully.
There is an inevitable conflict between our desire to serve the largest
number of potential homes and our concern that minorities have the
right to hear programs which will meet some of their needs. There is a
conflict between requiring that broadcasters be fair when entering the
field of controversy and ensuring that they have the necessary freedom
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to seek out and report the news some government officials would like
to keep secret. There is a conflict between the belief that licensees
should be permitted to control their own operations within the free en-
terprise system and the concept that those who are privileged to use
scarce natural resources must have somewhat less freedom than those
who engage in other kinds of business.

The history of broadcast regulation is the story of conflicts which
have emerged between important priorities. In some instances two sig-
nificant priorities come into direct conflict. In a free enterprise system
one should be able to hire as one pleases. Yet how does this affect the
rights of minorities to employment in scarce publicly licensed frequen-
cies? In other instances two very different interpretations of a commonly
accepted concept may exist. Is freedom of speech primarily freedom to
speak or freedom to hear? Sometimes the philosophical differences are
subordinated to pragmatic interests—for example, in trying to plan for
cable we have to consider the American commitment to using advanced
technology at the same time that we are concerned for the rights of
viewers to continue receiving what they have come to expect.

By seeking to resolve these conflicts through compromise, govern-
ment must at one time or another displease everyone. The losers will
never be convinced that their priorities were less important than those
which were chosen in a given instance. If the time ever comes when
some people feel that our system is perfect, we can be assured that it
has failed and that compromise has been abandoned in favor of some
other method of resolving conflicting ideas and concepts.

1.3 AIDS TO UNDERSTANDING BROADCASTING

American broadcasting dates back to 1920 and has evolved into a fairly
complicated structure. Discussion of national traditions gives insight
into the philosophy underlying our system but still leaves unanswered
many specific questions about practices and problems. Why are six out
of seven commercial television stations owned by or affiliated with net-
works and how does the nonnetwork station survive? What are syndica-
tion and national spot business? Why have the advertising agencies
which once dominated radio programming become so much less im-
portant in television scheduling today? What are the roles of the station
salespeople, the network salespeople, and the rep salespeople in the
profitability of the industry? How does one evaluate the ratings on
which so many programming and advertising decisions are made?
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Where do the approximately 250 noncommercial television stations get
their money and where do they fit into our system? Why have Section
315 and the Fairness Doctrine generated so much controversy? The
answers to these and other questions will come more easily as one notes
the following circumstances.

Today’s broadcasting has evolved from the past. At first, in the early
1920s, it was more simple, with people exploring something that was
new and that grew with a minimum of government intervention. Net-
works came into existence in response to the needs of certain adver-
tisers and broadcasters for a medium which was, from their points of
view, more efficient. Modern regulation, which began in 1927, was the
result of certain concerns which were inherent in our society. Succeed-
ing steps in business practices and in regulation were seen as simple
extensions of what had been done earlier. Most topics in this book will
be treated historically by going back far enough to find the simple and
logical practices which form the basis for evolution which can be traced
to the present.

Broadcasting today is largely a matter of complex interrelationships,
and learning about it is like learning about an automobile. The descrip-
tion of a single unit like the spark plug of a car or the station repre-
sentative selling broadcast time on a distant station becomes meaningful
when one sees how it interacts with other components to make the whole
an operable unit. The description of either the station or the network
is complete only with an understanding of how they affect each other.

Broadcasting is characterized by rhetorical hyperbole. It is natural and
expected that people will overstate their opinions when seeking to make
a point. The more they are personally involved, the greater the over-
statement or rhetorical hyperbole is apt to be. When the opposition
seems to be more strongly entrenched and immune to criticism, the
pitch is raised.

Those who feel broadcasting is shortchanging the public and who
see little response to their demands raise the intensity of their criticism
to the point where it bears little resemblance to reality. They would
have us believe that broadcasters are evil and appreciate nothing but
profits and that the broadcast schedules contain nothing but pap at the
best and deliberate attempts to destroy society at the worst.

Broadcasters respond by implying that radio and television are the
greatest contributors to our society since the writing of the Constitution.
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Obviously the truth lies somewhere in between and those who would
understand must learn enough facts to have confidence in their own
judgment.

1.4 THE STEPS IN UNDERSTANDING BROADCASTING

This book seeks to aid in the understanding of broadcasting by ap-
proaching the subject from several points of view. Chapter 2 provides
the basic technical information needed to understand how the media
work and how they are limited by physical characteristics. A historical
perspective of the growth of broadcasting is presented in Chapters 3
through 5 to enable the reader to better see the crosscurrents between
different topics. Chapters 6 through 10 are primarily descriptive of the
way the industry is regulated and works. Chapter 11 is devoted to two
topics where the free-speech controversy has been greatest—Section
315 and the Fairness Doctrine. Two major topics of current interest
are covered in Chapters 12 and 13—Cable Television and Public
Broadcasting. Chapter 14 treats radio and television around the world
from an American perspective. Finally, the Epilogue reports on the
controversy arising from criticism of the media and looks ahead to the
hopes for better broadcasting in light of the understanding at which
this book is aimed.
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Preview Understanding broadcasting requires
familiarity with a few engineering
concepts which make possible and
limit our use of the airwaves. Visual-
izing the individual radio wave and
its characteristics helps one grasp the
concept of the radio spectrum, small
portions of which are used for broad-
casting. Radio and television pro-
grams are “transported” from studio
into home receiver by imposing
patterns on electrical and radio en-
ergy. Modern recording techniques
involve the imposition of magnetic
impressions on plastic tape or discs.
Broadcasting is divided into four
categories—AM, Short Wave, and
FM radio and television—which
have many similarities and a few
significant differences. Creating the
program involves integrating patterns
of energy from several sources. There
are several methods of distributing
programs around the country and the
world. All are variations on the same
basic theme of working with energy
patterns.
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2.1 WAVES AND THE RADIO SPECTRUM

Radio and television programs are conveyed on certain electromagnetic
waves. The entire electromagnetic spectrum covers many forms of
energy ranging from the electricity which lights our homes and runs
our appliances through radio waves, visible light waves, ultra-violet
rays, X-rays, gamma rays, and cosmic rays. Within that spectrum,
radio waves have unique characteristics which enhance their capacity
to carry signals under a variety of conditions.

Radio waves travel at a constant speed of approximately 186,000
miles per second. For our purposes, a single wave, as shown in Fig. 2.1,
has two important characteristics. The length of the wave is the distance
(in inches, meters, miles, or any other unit) between the crests as indi-
cated by “A” to “B” or “B” to “C.” The frequency of the wave is the
number of cycles in a given period of time, usually one second. (A cycle
occurs when the entire wave from crest to crest passes a given point.)

\

Fig. 2.1 A single radio wave.

Consider an analogy in which two imaginary waves (Fig. 2.2)
travel at a speed of four inches per second. We now have two equally
valid bases for comparing the two waves.

1. Wave A has a length of one inch, while Wave B is one-half inch
long.

2. Wave A has a frequency of four cycles per second, while wave B
has a frequency of eight cycles per second.

(Note the inverse relationship of the two characteristics. As the wave
length increases, the frequency decreases and vice versa.)

Radio waves are designated in precisely the same manner, although
the lengths will vary from several miles down to a fraction of a centi-
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Fig. 2.2 Two radio waves.
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meter and the frequencies are in the order of thousands, millions, and
billions of cycles per second. A visualization or chart of all the radio
waves is called the “radio spectrum.”

For many years radio waves were described in “kilocycles” (kcs), or
thousands of cycles per second. As an honor to Heinrich Rudolph Hertz,
a nineteenth-century German physicist who laid the theoretical frame-
work for the development of radio, the “cycle per second” is now called
a “Hertz” and the basic unit for designating lower radio frequencies is
the “kiloHertz” (kHz). (The change in nomenclature is fairly recent
and one still encounters the “kilocycle” on occasion. )

To give a number of kiloHertz is to describe a position on the
spectrum. A radio station at 880 on the dial is located at 880 kHz on
the spectrum. Saying a television is on Channel 4 means it occupies
the space between 66,000 kHz and 72,000 kHz.

When the number of kiloHertz gets too large for easy manipulation,
we change from thousands of Hertz to millions. One thousand thousand
Hertz (1,000 kHz) is the same as one million Hertz or one megaHertz
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Division of the
Radio Spectrum

Broadcasting

(mHz). The use of megaHertz is illustrated by noting that Channel 4 is
the space on the spectrum between 66,000 kHz and 72,000 kHz, or
between 66 mHz and 72 mHz.

The radio spectrum is so extensive that it is necessary to divide it
into portions which can be labeled for purposes of discussion. At first
the length of the waves was chosen as the basis for differentiation.
The radio pioneers divided the spectrum as they knew it into “long
waves,” “medium waves,” and “short waves.” Although today we tend
to label portions of the spectrum in terms of frequency, it is still cus-
tomary to refer to the first three divisions by the comparative lengths of
the waves.

30 to 300 kHz the long waves
300 to 3,000 kHz the medium waves
3,000 to 30,000 kHz the short waves

Note that each portion of the spectrum is ten times as extensive as the
portion which precedes it. Since there are at least seven portions, the
number of frequencies is very great. Also note the short-wave portion
might be described as the space between 3 mHz and 30 mHz instead
of between 3,000 kHz and 30,000 kHz.

As scientists learned about more of the spectrum beyond 30 mHz,
it became necessary to continue dividing it and labeling the portions.
At first they tried using adjectives like “shorter” “shortest” and “super
short.” Since that was awkward, they described the frequencies (Hertz)
of the waves instead of the lengths. All the newly discovered portions of
the spectrum consisted of waves with higher frequencies so they were
designated by different adverbs modifying the word “high.”

30 to 300 mHz Very High Frequencies (VHF)
300 to 3,000 mHz Ultra High Frequencies (UHF)
3,000 to 30,000 mHz Super High Frequencies (SHF)

30,000 to 300,000 mHz Extremely High Frequencies (EHF)

This represents the end of the radio spectrum for all practical purposes.

Broadcasting, by definition, is the transmission of radio and television
signals to the public wherever people may be—in homes, in offices, in
automobiles, on picnics, etc. Nonbroadcast transmissions are called
“point-to-point” and are intended for a limited number of specific
receivers. Broadcast stations in the United States are authorized to use
less than one-fifth of one percent of the 300,000 mHz in the spectrum.
(See Fig. 2.3.)
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Fig. 2.3 Diagram of the spectrum.

1.07 mHz are assigned to standard AM radio broadcasting
20.00 mHz are assigned to FM radio broadcasting
492.00 mHz are assigned to television broadcasting

The rest of the spectrum is used for point-to-point communications and
for medical, industrial, and experimental purposes. Among the point-
to-point communications assignments are bands for police and fire de-
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Modulation of
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partments, for taxis and ambulances, for airplanes and space satellites,
for forest rangers and amateur operators, for citizens’ band and the
military, etc.

A “channel” is the segment of the spectrum assigned to a station. Chan-
nels are of different widths. The wider channels can convey more com-
plicated signals than the narrow ones.

Consider an analogy in which sand is to be moved by conveyor
belt from a beach to a field a short distance away. If the belt is one
inch wide, it can move a small amount of sand in a given time. If it is
twenty inches wide, more sand can be moved. Finally, if the belt is
600 inches (50 feet) wide, it can transport a vastly increased amount.
The three illustrative widths of the belts were selected because they
represent the ratio between the three channel widths used for broad-
casting.

10 kHz channels are assigned for AM radio
200 kHz channels are assigned for FM radio
6,000 kHz (6 mHz) channels are assigned for television

Within its channel the station transmits a “carrier wave” on which
program material is “imposed.” Pioneer transmissions in radio-teleg-
raphy were simply a matter of turning the carrier wave on and off for
short (dot) and long (dash) durations. Later it was learned that carrier
waves had several characteristics and a program might be imposed on
them by altering or “modulating” one of the features. Early transmis-
sion of voice and music involved modulating the “amplitude” or strength
of the carrier wave and were called “amplitude modulation” (AM). For
example, if a station is transmitting with a power of 5,000 watts, that
figure represents the average power around which the actual power varies.
The strength of the carrier wave changes almost instantaneously from
zero and intermediate points up to more than 10,000 watts. In the
receiver the variations in carrier-wave power are translated into varia-
tions in electrical energy which can cause a speaker to reproduce sound
or a screen to reproduce sight.

Many radio stations now modulate the “frequency” of the carrier
wave and are called “frequency modulation” (FM). In FM the power
of the carrier wave remains constant while its frequency ranges up and
down within the confines of the assigned channel. The variation in
frequency is then used, as is the variation in AM power, to vary elec-
trical energy which will in turn cause reproduction of studio sound.
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Transmitters send out “ground waves,” “sky waves,” and “direct waves.”
All three are present in all transmissions but there are major differences
in the efficiency of each in various portions of the spectrum.

The ground wave travels along the contours of the earth—over and
around mountains and other terrain features. It is most efficient in the
medium-wave portion of the spectrum.

The sky wave goes upward from the transmitter and will either go
out into space or strike against a portion of the ionosphere called the
Kennelly-Heaviside layer and bounce back to earth at a distant point
which may be several hundreds or thousands of miles away. The sky
wave is most efficient in the short-wave portion of the spectrum all the
time and in the medium waves at night .

The direct wave travels by line of sight from the transmitting an-
tenna to the receiving antenna. Its distance is limited by antenna heights,
by the curvature of the earth, and by mountains or other terrain fea-
tures. It is most efficient in the higher portions of the spectrum starting
with the VHF.

2.2 USE OF ENERGY PATTERNS

Before sound can be heard on the radio or television receiver or a televi-
sion picture seen on the home screen there must be modulation of
various kinds of energy. Patterns existing in sound waves and light
waves are imposed on electrical and radio waves. An analogous situa-
tion would be the archaeologist in the field who finds a ceramic artifact
of unusual shape which she cannot remove from the country but which
she wants her colleagues at home to study in exact similarity. She could
make a plaster cast and send it on its way by messenger. The messenger
arrives at a border between countries and is told he can take the plaster
no further, so he makes a wax impression which is identical with the
shape of the original artifact. At a further point he knows the wax will
melt, so a plaster impression is made from it. The second plaster cast
reaches the home museum where a ceramic copy is made. The trans-
portation of the pattern has involved the original ceramic, then plaster,
wax, and plaster with a final reconversion to ceramic. If care has been
taken along the way, the ceramic copy will be a faithful replica of the
original.

The “transportation” of sound waves from the studio to the home
also involves imposing patterns on different media. The pattern in the
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sound waves in the studio is imposed on electrical energy, then on radio
energy, back to electrical energy, and, finally, it emerges in sound waves
nearly identical to those in the studio.

As a singer performs in the studio her song consists of sound waves
which strike against a microphone through which steady electrical cur-
rent is passing. The vibrations of the sound waves cause fluctuation
(modulation) of the electrical energy. The fluctuation in electrical
energy then causes modulation in the carrier wave from the transmitter.
As the modulated carrier wave strikes the antenna of a receiver, it im-
poses its pattern upon electrical energy in the receiver which will then
cause a speaker to emit sound waves similar to those in the studio. (See
Fig. 2.4.)

/b

Fig. 2.4

A. Sound waves travel from the singer to the microphone.

B. Varying electrical current comes from the microphone and goes to the trans-
mitter.

C. The fluctuations of the electrical current are imposed on the transmitted
radio carrier wave.

D. The modulated carrier wave causes fluctuations in electrical current in the
receiver. :

E. The fluctuations in electrical energy cause sound waves to come from the
speaker.

Similarly, as the singer performs in the studio, light waves are re-
flected from her face, hair, costume, and the background. The function
of the television camera is to create fluctuations in (modulation of)
electrical energy which correspond to the pattern of light waves reflected
in the studio. (See Fig. 2.5.)

When the light waves enter the television camera they fall upon
thousands of light-sensitive elements, each of which reacts to the
amount of light it “perceives.” As each element is the target of a stream
of electrons from an electron gun, a greater or lesser quantity of elec-
trons will be reflected depending on the amount of light hitting the
element. The quantity of the reflected electrons from an element will
in turn determine the flow of electrical energy from the camera.
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The electron gun is a scanning device which focuses on each ele-
ment in a row before going to the elements in the next row. There are
525 lines or rows of elements in one television picture and the electron
gun scans each of the rows 30 times each second. The result is a flow of
electrical energy from the camera which is fluctuating precisely as the
flow of electrons fluctuated when they were reflected from the scanned
individual elements.

In color television the elements in the camera are composed of
three cells each. Each of the three is sensitive to light waves in one of
the three primary colors—red, green, and blue. As electron guns scan
the elements, one is focused on the red cells, the second on the green
cells, and the third on the blue cells. Again, the critical result is that
from each of the cells there is a reflection of differing amounts of elec-
trons which will, in turn, cause fluctuations in the flow of electrical
energy from the camera.

The fluctuating (modulated) electrical energy from the camera is
amplified and sent to a transmitter where the carrier wave is modulated
by imposing on it the patterns in the fluctuating electricity. As the
modulated radio waves strike the antenna and are led to the receiver
in the home, they impose on the set’s electrical energy the patterns of
the electrical energy which came from the camera. As the fluctuating
electrical energy reaches a “kinescope,” or picture tube, electrons sweep
back and forth across the face causing phosphorescent material to glow
and reproduce the light waves reflected from the singer in the studio.

Fig. 2.5

. Light waves reflected in the studio enter the television camera.

Fluctuating electrical energy emerging from the camera and sent to the
transmitter.

. Radio energy on which the fluctuations have been imposed leave the
transmitter and enter the receiver through the antenna,

Electrical energy in the receiver fluctuates in the same pattern as the
electricity coming from the camera.

Light waves coming from the picture tube have the same pattern as those
which entered the camera in the studio.

m Y o wp
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Recording
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It should be noted there was never a picture taken in the studio in
the conventional sense of the word. There was only the transportation
of patterns (fluctuations) through various media.

From a semitechnical point of view, radio and television can be
defined as transporting modulation patterns through several energy
media.

Until the late 1940s radio programs could be recorded only on “elec-
trical transcriptions” (ET’s). This involved sending the fluctuating elec-
trical energy from a microphone to a stylus which would cut a groove in
a sixteen-inch disk. When a playback needle was placed in the groove,
the irregularities made by the recording stylus caused the needle to
vibrate and recreate the fluctuations in the electrical current.

During World War II there was the development of wire recorders
to make an indestructible record of voices in combat flight and other
situations which might be subject to disaster. As fine wire went from one
reel to another through a recording head, a magnetic impression was
imposed. When the wire with the magnetic impression was subsequently
passed through a playing head (or a recording head with a playback
capacity) it would reproduce the fluctuating electrical current caused by
sound waves striking a microphone. By 1950 we had progressed from
wire through paper to the current plastic tape familiar to most in port-
able recorders.

Until 1956 TV recordings could be made only by the “kinescope”
method. The fluctuating electrical energy from the camera went directly
to a kinescope (picture) tube where light waves were created corre-
sponding to those in the studio. Directly in front of the picture tube was
a 16mm camera which simply made a movie of the picture on the
screen. (It was necessary to take into account the fact that the television
picture consisted of 30 frames per second while the motion-picture film
had 24 frames per second.)

After the 16mm film was developed, it could be run through a pro-
jector focused on a television camera which would emit fluctuating elec-
trical current similar to that which originally came from the studio
camera. (See Fig. 2.6.)

Unfortunately, there are many inherent limitations in the quality
of kinescope recordings as the modulation pattern is transported
among so many media. The viewers at home immediately knew they
were seeing a kinescope recording because the picture quality was so
much poorer than that of the live program and the sound was frequently
distorted to the point of being annoying.
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Videotape Recording
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RECORDING REPRODUCTION
Fig. 2.6
A. Light waves in studio enter television camera.
B. Fluctuating electrical energy from camera to kinescope tube.
C. Light waves from kinescope tube enter motion-picture camera.
D. Light waves from motion-picture projector enter television-film camera.
E

. Fluctuating electrical energy from television-film camera to transmitter or
other destination.

In 1956 the Ampex Company demonstrated a videotape recorder
(VTR) at the annual convention of the National Association of Broad-
casters. The networks and largest stations immediately placed their
orders and in a few short years the VTR had replaced the kinescope re-
corder and had revolutionized station and network operations. (See
Fig. 2.7.)

Not only can the VTR provide a playback instantaneously (as con-
trasted with kinescope film which has to be developed), it can also re-
produce perfectly the electrical modulation from the camera. It is im-
possible for the average viewer to tell if a program is live or on video-
tape. The evening news on any of the networks is usually a videotape
recording of the newscast which was sent across the country earlier.
Most “specials” and some series are also prerecorded on videotape.
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RECORDING REPRODUCTION

Fig. 2.7

A. Light waves from the studio enter the television camera.

B. Fluctuating electrical current goes to VTR where magnetic impression is
made on the tape.

C. During the playback the magnetic impression on the tape recreates the
fluctuations in electrical energy which came from the camera.
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AM Radio

Most viewers are also familiar with the “instant replays” of sport-
ing events. Instead of working with tape, the magnetic impression is
laid on a disk and the electrical modulation can be recreated by moving
the “stylus” back to the starting point.

VTR’s which can tape programs of broadcast quality are quite ex-
pensive—about $75,000 each—and use tape which is two inches wide.
There are also less expensive recorders, costing from $1,000 up, ca-
pable of capturing images and sounds on tape well enough for distribu-
tion by cable.

Between the two extremes are three-quarter-inch machines which
are used in electronic news gathering (ENG). For about $20,000 a
network or station can buy equipment to record events outside the
studio which can then be integrated into news programs.

e ==

2.3 TYPES OF BROADCASTING

The radio stations found on the dial between 540 kHz and 1600 kHz
(some receivers drop the final zero and show only 54 to 160) are
known by three names. AM (amplitude modulation—referring to the
method used to impose the program on the carrier wave), Medium
wave (referring to the portion of the spectrum where it is found), and
Standard (referring to the fact that it was for many years the only
radiobroadcasting known).

AM stations are assigned to 10 kHz channels. The carrier wave is
5 kHz in width, leaving 2.5 kHz on either side unused to minimize in-
terference between stations. The human ear can normally detect
sounds up to a pitch of about 20,000 cycles per second. Since AM radio
can carry only 5,000 cycles per second, it is lacking in fidelity or faith-
fulness in bringing ali the sound from the studio. It might be called
“low fidelity” in contrast to the “high fidelity” of FM which can accom-
modate all the pitches the ear can discern.

Most AM reception is accomplished by picking up the ground
waves transmitted by the stations. During the hours of sunlight the sky
waves go into space because the Kennelly-Heaviside layer reflective
power is weakened by the sun’s rays. After nightfall the layer, in the
absence of the sun, will cause the AM skywaves to bounce back, some-
times so efficiently that a receiver several hundred miles away can pick
up the signal as well as one within ten or fifteen miles of the transmitter.
It was reception of the AM sky wave that was so exciting in the 1920s
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as people “dial-twisted” at night to see how many signals they might
pull in from distant points.

It has been possible to authorize approximately 4,500 AM stations
on 107 medium-wave channels in the United States by creating a very
intricate pattern of channels accommodating transmitters varying in
three respects: power, directionalized antennae, and hours of operation.

The channels are divided into three major categories: clear, re-
gional, and local. The early clear-channel stations had power of 50,000
watts and were intended to serve large rural areas. The regional stations
were authorized to use power of 1,000 to 5,000 watts in serving metro-
politan areas. The local stations were the least powerful—250 watts—
and were licensed to smaller communities.

As pressure for additional stations mounted in the 1940s and
1950s, more transmitters were placed on each channel. The clear chan-
nel today normally has one 50,000-watt station plus from two to a cou-
ple dozen more medium- and low-power outlets located in distant areas
where they will not interfere with the dominant station. The regional
channel accommodates 30 to 50 stations with power allocations from
1,000 to 5,000 watts, while the local channel may have well over a
hundred of the 250-watt stations. Thus, the designation of channels to-
day is important primarily as an indication of the maximum power per-
mitted on each.

If a broadcast station (AM, FM, or TV) uses a simple antenna
arrangement with a single tower, its signal will radiate in a circle with
equal strength in all directions. To minimize interference among AM
stations, most are required to directionalize their antennae so signal
power is concentrated in some directions and diminished in others.

To further lessen night-time interference some AM stations are
authorized to operate only during the hours of sunlight when the sky
waves will not bounce back from the Kennelly-Heaviside layer of the
ionosphere. Others are required to use less power at night or to direc-
tionalize their antennae differently.

It is generally true throughout the radio spectrum that the lower
frequencies are more efficient than the higher ones. This is especially
important in the medium waves, and the stations at the lower end of
the dial cover substantially more area than they would with the same
power on a higher frequency. At one time the 50,000-watt station on
the lower frequencies commanded far more audience than did the re-
gional and local stations which might have higher assignments. The
difference in coverage is now less significant as the number of stations
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Short-Wave Radio

FM Radio and
Multiplexing

has become so great that most listeners tune in to local broadcasts
which are available almost everywhere.

About 3,000 kHz have been set aside in nine bands of the short-wave
portion of the spectrum (between 3 mHz and 30 mHz) for long-
distance broadcasting. Neither the ground wave nor the direct wave is
very efficient for short-wave stations, but the sky wave is particularly
strong during both day and night hours. There is no standard channel
width which all countries are required to use, but the accepted figure for
most nations is 5 kHz. Throughout most of the world short-wave sta-
tions are used for international transmissions. Through proper selection
from the short-wave bands and directionalizing the antennae, it is pos-
sible to aim programs at given distant areas.

Aside from a few stations with religious affiliations, all short-wave
transmitters in this country are operated by the Voice of America
(VOA) to relay programs to other United States short-wave transmit-
ters overseas. Many countries beam programs to the United States, but
because Americans have never been accustomed to tuning in foreign
stations their impact is negligible.

FM was developed in the 1930s by Major Edwin Armstrong, who pio-
neered its growth to the point where it was authorized for broadcast pur-
poses in 1940.

FM held great promise of technical superiority over AM since the
United States was committed to the 10 kHz AM channels with no
prospects of change. It was assumed from the beginning that FM would
be placed in a portion of the spectrum which was then comparatively
uncrowded and that much wider channels would be provided. The
greater channel width would make possible high-fidelity broadcasting of
all the pitches the ear could perceive. Since FM reception is primarily
from the direct waves (the sky waves go out into space and the ground
waves are comparatively inefficient) there would be much less danger
of interference among stations. The signal of each would go only to the
line-of-sight horizon. If a listener were between two distant stations, the
stronger signal would override the weaker and there would not be
the “jamming” which occurs in a similar situation with AM stations.

When the FCC authorized FM broadcasting in 1940, space was
allocated in the VHF between 42 and 50 mHz. There were 40 channels,
each 200 kHz in width. In 1945 the FM band was moved on the spec-
trum to provide 100 channels between 88 mHz and 108 mHz which,
it will be noted, are between television Channels 6 and 7.
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A significant difference between our AM and FM systems is that
in the latter there are no great discrepancies between facilities. There
are no important differences among the FM frequencies and practically
all commercial FM stations are permitted sufficient power to reach the
horizon. Some educational FM stations operate with only 10 watts of
power (compared with approximately 100,000 watts for commercial
stations) but are still able to enjoy significant coverage of their areas.

As the frequency of the FM carrier wave varies, it has the capacity
to carry far more than the approximately 20,000 cycles per second of
sound which are audible to the human ear. It is possible to add a second
program on the carrier by transposing it from audible sound to the in-
audible range. In the receiver the second program is transposed back
to audible sound and fed to a separate speaker or speakers from those
reproducing the sound of the first program. This is called “multiplex-
ing.”

A multiplexed service familiar to many is stereophonic broadcast-
ing, which is the simultaneous transmission and reception of two aspects
of a single program. If it is a live orchestra pickup, one program would
consist of the music as captured by microphones on one side of the hall
while the second program would carry the music as heard on the other
side. When the multiplexed stereophonic programs are received, one is
fed to one set of speakers while the second is heard through another set
usually located in another part of the room. The sound thus reaches the
ears of the listener much as it would if he or she were in the hall listen-
ing to the live orchestra. The broadcasting of a stereo record also sepa-
rates the recording into two parts which are then sent by the receiver to
different speakers.

Quadraphonic FM is multiplexing so that four signals are being
transmitted on a channel. Each is a different version of the program—
for example, music picked up by microphones in four different loca-
tions. When the four programs are received in the home, each is sent
to a different speaker and the effect of the sound from four locations
gives an even greater sense of reality than does stereo broadcasting.

Other multiplexed programs cannot be picked up by receivers pur-
chased in the stores, thus providing a “private” service available only
to those who have the proper sets. There is functional music for doctors’
and dentists’ offices. There is “storecasting,” which consists of back-
ground music and commercials intended for shoppers, in the super-
markets. For a while there was “transitcasting”—a special program ser-
vice for people riding in public transportation. In Philadelphia there is
a multiplexed service available only to blind persons who have been
provided with receivers by the Radio Information Center for the Blind.
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Television
Broadcasting

When television broadcasting was authorized in 1941, the FCC set aside
eighteen VHF channels, each of which had a width of 6,000 kHz, or
6 mHz. Thus one television channel had space equivalent to 600 AM
channels or 30 FM channels. The great width is required to transmit
both the picture (AM) and the sound (FM) of the television program.

During the Second World War five of the original eighteen channels
(14 through 18) were taken by the government for military purposes.
Later, in 1948, the FCC decided it was necessary to use Channel 1 for
purposes other than television. There are twelve remaining VHF tele-
vision channels.

Channels 2, 3, and 4 54 mHz to 72 mHz
Channels 5 and 6 76 mHz to 88 mHz
Channels 7 through 13 174 mHz to 216 mHz

When channels were being assigned to specific communities the
FCC had to make allowance for co-channel and adjacent-channel sep-
aration. There must be a minimum distance between two stations on the
same channel and a lesser separation between stations on adjacent chan-
nels. It should be noted that two channels may have consecutive num-
bers without being adjacent. There is a 4 mHz space between Channels
4 and 5, and an 86 mHz gap between Channels 6 and 7. As a conse-
quence, a community can be assigned Channels 4 and 5 or 6 and 7
simultaneously.

In 1952 the FCC added 70 more 6 mHz television channels num-
bered 14 through 83 between 470 mHz and 890 mHz in the UHF. As
there was a failure to make full use of the UHF channels, the FCC is
withdrawing Channels 71 through 83 from general broadcast use on a
selective basis.

There is the same difference in the efficiency of television channels
that one finds in AM radio. The lower numbered channels are more
effective than the higher ones. However, the FCC authorizes more
power for those in the higher channels so that all are theoretically able
to send strong signals to the horizon.

Since direct waves of the television transmission (like FM) are the
most effective, reception is best when there is line of sight between the
receiver and the transmitter. For this reason the television transmitting
antennae are placed in the highest possible spots, and it is not unusual
to find all the stations in a community sending out their signals from
the same location. In New York City, for example, all VHF television
transmitters are in the Empire State Building and are expected to be
moved to the World Trade Center.
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“Creating” the Tele-

vision Program

The program seen on the home screen is usually a succession of seg-
ments taken from different sources: from cameras in the studio, from
cameras on a “remote” (out-of-studio) location, from “film” cameras,
and from videotape recorders.

The camera used in the studio can also serve on remote locations.
The TV camera used for slides and motion pictures is smaller and less
expensive than the others because its source of light waves can be so
closely controlled and is so intense. It is called the film-chain camera.
Focused into the film-chain cameras will be motion-picture and slide
projectors which are only a few inches away. The function of the film
camera (and the others) is to emit electrical energy fluctuating with
reference to light waves from the film or slides.

In the average program there may be three studio cameras which
are placed in different positions (see Fig. 2.8) and which can adjust their
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Fig. 2.8 A typical studio setup for televising a panel discussion. Camera 1 has a
“closeup” of the moderator’s face only. Camera 2 has a “long” shot which includes
the whole panel. Camera 3 is covering the moderator and the two participants on
her right. The setup is designed to give the director maximum flexibility in telling
the camera operators how to move and change their focal lengths to cover all the
possible shots they might want to use.
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lenses to different focal lengths, thus making possible “closeup” shots in
which a person’s face may fill the whole screen or “long” shots in
which a person may be a part of a larger picture. As each camera picks
up the scene from different angles and with different focal lengths,
the director in the control room chooses the one which will make up
the program at a given moment. He or she can add variety to what the
viewer sees, and direct the viewer’s attention to the more important parts
of the action.

The setup for network coverage of a football game would be far
more complicated, but would be designed for the same flexibility. If six
cameras were to be used, they might be located as follows: one high
up above the stands at the 50-yard line, one in each end zone, two
half-way up in the stands at the 30-yard lines, and one a few feet above
field level which could move with the plays.

In either the simple studio program or the complicated remote
from a football game the director is positioned in a control room where
he or she can see a monitor for each picture source and select the one
which will make up the program at the moment. (See Fig. 2.9.)

As the director decides which particular scene should be sent over
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Fig. 2.9 A typical set of monitors in front of the director in the control room.
Monitors 1, 2, and 3 show what is being televised by the studio cameras bearing
the same numbers. Monitors 4 and 5 are for two film cameras with motion-picture
film and slides. Monitor 6 is for prerecorded material on the VTR. Monitor

7 is for a remote camera in another location. The “line” monitor shows which
picture from one of the other seven has been selected to constitute the program
at any moment.
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Co-axial Cable

the air, a member of the production staff pushes a button so the desired
picture is sent to the transmitter or VTR. The selected image shows
up on the “line” monitor also. Thus, the line monitor shows the succes-
sion of pictures going to the home receivers.

There is almost no end to the technical capacity of a television
program to use material from different sources. A network might do a
program which would involve instantaneously switching between pic-
tures taken by cameras in a studio in Chicago, at a football game in
Los Angeles, at a political convention in St. Louis, at a gathering in
St. Peter’s Square in Rome, and in a spacecraft circling the earth.

2.4 DISTRIBUTION OF TELEVISION PROGRAMS

To this point the discussion has assumed that a program is either sent
directly from the control room to the transmitter or that it is tape re-
corded for later broadcast. However, most television programs (aside
from local news) are carried by more than one station so they must
be distributed from the point of origin to distant station transmitters.
If a program is on film or on videotape, it may be circulated to stations
on a “bicycle-network” basis. The film or tape is sent to a station which
airs it and then mails the copy to another station for use at a later time.
This is appropriate only for the comparatively “timeless” program which
loses none of its value if it is seen several months apart at different
stations.

Since the bicycle network is extremely cumbersome, involving
much duplication of film or tape, bcokkeeping, and remailing, most
national network programs are carried simultaneously by stations in at
least two time zones and later by stations in the rest of the country.
When a network wishes to feed a program to its affiliates, it will con-
tract with the American Telephone and Telegraph Company for the
distribution. AT&T will use its own facilities and handle all the details
so the network has no concern once the program has been fed to a line
going to the telephone company center. Technically, AT&T uses two
methods for sending programs around the country.

The program is imposed on a radio carrier wave which is then sent out
by cable instead of to a transmitting antenna which would broadcast
it through the air. The co-axial cable is a combination of wires within
a shield which makes possible transmission of more signals for much
greater distances than would be possible with ordinary wire connections.
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Microwave Relays

Fiber Optics

The cable is buried (“installed”) underground with amplifiers (two or
more per mile) to strengthen the signal. Simple co-axial cable may be
built comparatively inexpensively to carry signals a few feet—for ex-
ample, it is used in some apartments to connect TV receivers to a
master antenna. AT&T cable, which may be two or more inches in
diameter, has a capacity for carrying several television programs, plus
radio programs, plus telephone conversations, plus computer data.

In mountains and other terrain where it was difficult to install co-axial
cable, AT&T used microwave relays which have a capacity comparable
with the co-axial cables. The relays use radio waves in the UHF and
SHF portions of the spectrum and beam the signals as one concentrates
the narrow ray from a flashlight on a target. One relay will consist of
a transmitter located on a mountain or tall building or tower focused
on a receiver on another high point as far distant as possible within line
of sight. When there is a series of relays, each location on a high spot
will be occupied by a receiver which picks up the incoming signal and
a transmitter which sends it on to the next receiver. Under normal cir-
cumstances a relay will cover about thirty miles. A program from New
York City to the West Coast once went part of the way by co-axial
cable and part of the way by microwave relay. The methods were inter-
changeable. Now microwave relays are used exclusively for long dis-
tances and co-axial cable is used within cities.

The most important innovation since the transistor and solid-state
technology has been the use of fiber optics to distribute television pro-
gramming. The fluctuating electrical energy from the television camera
is sent to a light-emitting diode which imposes the modulation pattern
on light beams which are then sent through an optic strand less than a
hundredth of an inch in diameter. The strand is a glass core surrounded
by a material called “cladding” which prevents the light beams from
leaving the core. Around the cladding is a polyester jacket for protec-
tion. At the other end of the core a photo diode transforms the modula-
tion of light energy back into modulations of electrical energy.

The importance of fiber optics lies in its low cost, the flexibility of
the cable, the decreased need for amplifiers or repeaters, and the in-
creased resistance to electromagnetic interference. While co-axial cable
is made of copper and other shielding materials which may some day
be in short supply, the fibers are made of glass, whose primary com-
ponent is sand, one of the most abundant materials on earth. While
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Satellite Services

co-axial cable may be up to several inches in diameter and compara-
tively inflexible, the fibers can be laid in almost any pattern to accom-
modate the conduit in which it travels. The light rays are not affected
by electrical interference from machinery or static and require only
about half as many repeater units in a given distance as does co-axial
cable. As the new technology progresses, it is anticipated that six optic
strands in a quarter-inch plastic tube will, by use of a laser, be able to
carry up to a thousand television programs simultaneously.

In the summer of 1976 Teleprompter started using fiber optics to
carry its pay cable programs from a receiving point on the roof of a
building in Manhattan some 800 feet to its headend equipment on the
lower floors. From its first use Teleprompter reported “the picture is
coming in razor sharp.” As fiber optics come into general use it may
so change the economic conditions of long-distance transmission and
of extending cable television through communities that it will make
obsolete nearly any prediction which might be made at the present time.

Until the early 1960s there was no way of sending live television pro-
grams across the oceans between continents. It was not practical to lay
co-axial cable on the ocean floors and there were not enough islands
for line-of-sight microwave relays. When there was an event of special
interest such as the Coronation of Queen Elizabeth in London, motion-
picture film would be shot and then sped by jet plane across the Atlantic
to a point where the program could be delivered to AT&T facilities.

The first satellites to carry transponders ( transmitter and responder)
which could receive and retransmit television programs were orbiting
the earth approximately every hour and a half. There were only a few
minutes at a time when a satellite would be in line-of-sight position with
both Europe and North America. A program could be relayed for about
fifteen minutes and then it was necessary to wait a little more than an
hour for another short transmission.

In 1962 Congress enacted the Communications Satellite Act under
which COMSAT, a privately-owned corporation, was authorized to
launch and operate a satellite system which would serve the world. In
1965 the first satellite was placed in “synchronous” orbit about 22,300
miles above the equator. At that altitude it circled the center of the
Earth at the same rate that the Earth was rotating—once in 24 hours.
This meant it was “parked” in space and would remain above a single
spot on the equator and could be used for communications between
given spots all the time.
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Fig. 2.10 Map of world shows three satellite positions over Atlantic, Pacific, and
Indian Oceans. Signals from Tokyo and Beirut coming to the United States via
the Pacific satellite to the West Coast and via the Atlantic satellite to the East
Coast.

Courtesy: COMSAT

There are three primary satellite positions (all at the equator)
above the Atlantic, the Indian, and the Pacific Oceans. In those posi-
tions three satellites can receive from and transmit to almost all points
on the globe. (See Fig. 2.10.)

Satellites are powered by solar energy captured from the sun and
transmit with comparatively little power—Iless than 100 watts as com-
pared with 100,000 for a low-channel VHF broadcasting station. Conse-
quently, it was necessary that the signals be received by “Earth stations”
which have very large receiving antennae focused on the satellite and
especially sensitive equipment. They had to be located at a distance
from large cities and other areas where there would be electrical inter-
ference. The first two Earth stations in the continental United States
were at Andover, Maine, and Etam, West Virginia. From each of those
locations, programs from the Atlantic Ocean satellite are delivered to
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AT&T for distribution. The major Earth stations also operate trans-
mitting equipment beamed at the satellites.

The most common television use of satellites has been the trans-
mission of news coverage from overseas correspondents to the three
national networks. The first COMSAT satellite in 1965 linked only
those countries around the Atlantic Ocean position. In 1967 two satel-
lites were launched—one over the Atlantic and the other over the
Pacific—which made it possible for American networks to get material
from two-thirds of the world. From that point on satellite segments
became more common in the newscasts.

The satellite use with which Americans are most familiar is the
coverage of the Olympic Games every four years. The sports events
are covered with many cameras and the programs of the events and
cther materials are sent by microwave relay to the nearest Earth station
which beams it to the satellite system for transmission to Earth stations
in the United States and in many other countries.

In the mid-1970s satellite use was initiated for circulation of televi-
sion material throughout the United States, thus reducing the need for
AT&T’s microwave relays. In 1976 Home Box Office started distribu-
tion of pay cable programs to systems by satellite. Receiving Earth
stations were built in key locations where they could not only feed the
nearest cable system but could also send it to others by microwave relay.
The commercial networks are using satellites to deliver a remote event
like a football game in Texas back to the home studio in New York
from which it is sent to the affiliated stations by AT&T facilities. The
Corporation for Public Broadcasting and the Public Broadcasting Sys-
tem have made a commitment to use a satellite for distributing their
programs to affiliated stations. Three channels on the satellite will be
used so there will be three programs from which the stations can choose
depending on their zones and the interests they have in different kinds
of material.

Even in its early stages the use of satellite transmissions to cover
the United States is as inexpensive as the conventional facilities. PBS
estimates that the installation and first ten years of satellite three-pro-
gram operations will cost just about what conventional distribution of
a single service would cost for the same length of time. More important
is the fact that eliminating the many repeater stations required in normal
microwave distribution means the signal delivered to the stations will
be better.

As larger satellites are launched which can draw more energy from
the sun, transponders will have enough power so their signals can be
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Closed-Circuit Tele-

vision (CCTYV)

38

picked up directly by home receivers. This development, like fiber
optics, may make our electronic communications of the future quite
unrecognizable.

In the 1950s “closed-circuit” was used as a phrase to contrast with
“open-circuit” broadcasting available to anyone in the area who had
a receiver. CCTV was primarily wired television most commonly used
to deliver programs to classrooms in a college or school system. As the
potential of CCTV became more evident there were other educational
and industrial uses. For example, CCTV could carry signals from
cameras focused on dials in high-risk nuclear areas. Police departments
use it to monitor high-crime areas or prison cell blocks; apartment
houses to provide surveillance over entrances, elevators, and corridors;
hospitals to permit students and doctors to observe operations at close
range; and stores to monitor shoppers.

CCTYV might also involve a nationwide “sales meeting” such as an
automobile company might provide for its dealers when introducing
a new model. The “program” showing the new car and talking about its
sales features might be produced in a studio or in space at corporate
headquarters and delivered to AT&T for distribution around the coun-
try. In each city it would be seen on monitors in various convenient
places where dealers and their salespersons were gathered.

In some respects, any transmission of point-to-point television sig-
nals not intended for off-the-air reception might be considered closed
circuit. The microwave relays and satellite transmissions fall into this
category. Various combinations of radio and wire transmission are used
—for example, in theatervision. It is possible to televise a prizefight
in Africa, send the signal by microwave to a nearby Earth station and
then up to a satellite. An Earth station in the United States could
receive the signal and deliver it to AT&T for distribution to theaters
around the country where it is viewed on large screens by those who
have paid for tickets.

Another variation on the wired closed-circuit concept in schools
and colleges is the Instructional Television Fixed Services (ITFS)
established by the FCC. Frequencies are set aside in the 2,500 mHz
(UHF) range for distributing programs from a central point to build-
ings on a campus or in a school system. From receivers on the roofs the
signals are carried by cable to individual classrooms in the buildings.

The fastest growing use of CCTV is cable television, which is de-
scribed in detail in Chapter 12.
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In summary, radio and television programs reach homes via waves
from very limited and crowded portions of the radio spectrum. While
an AM channel uses only a few kiloHertz, the FM and TV channels
have to be very extensive to carry high-fidelity sound and video. Be-
tween studio sound and pictures and their reproduction in the home are
patterns of modulation in different energy media. It is the expanding
ability to transmit these modulations of energy which has made possible
the diversity broadcasting has today.

R S T T e T e e ety
GLOSSARY ITEMS

The following words and phrases used in Chapter 2 are defined in the
Glossary:

Adjacent Channel
Amplitude Modulation (AM)
Bicycle Network

High Fidelity

Instructional Television Fixed
Services (ITFS)

J .
Broadcast Channel amming
Kennelly-Heaviside Layer
Kilocycle (KC)

Kinescope

Broadcasting

Carrier Wave

Channel Separation Factor

Closed Circuit Television (CCTV)
Co-axial Cable

Direct Wave

Magnetic Impression
Microwave Relay

Monitor

Quadraphonic Broadcasting

Directionalized Antenna

. Radio Spectrum
Earth Station

. Radio Wave Frequency
Electromagnetic Spectrum
Radio Wave Length
Electron Gun
. . Satellite Relay
Electronic News Gathering (ENG)
Sky Wave

Fiber Optics

Frequency Modulation (FM)
FM Multiplexing

Ground Wave

Hertz
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Stereophonic Broadcasting
Transponder
Videotape Recorder (VTR)



HISTORICAL
PERSPECTIVES I

1890-1945 with Emphasis on Radio

Preview By 1945 radio had achieved a domi-
nant role in American society it
would never again enjoy. Its history
to that date falls into four fairly dis-
crete periods. In the years until 1920
radio was discovered and the founda-
tions were laid for radiobroadcasting.
In the early 1920s radio quickly
passed through its infancy and estab-
lished its claim on the attention of
Americans. In the ten years ending in
1937 radio emerged in a form very
similar to that of television in the
1970s with dominance of the net-
works and advertising and a reputa-
tion for giving the people what they
wanted. Throughout World War I1
radio was the primary source of the
latest news. As the war came to an
end the trials and tribulations of FM
began.
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Marconi and the

Beginnings

41

In the closing years of the 1880s Heinrich Rudolph Hertz demonstrated
that energy could be sent between two points without the use of connect-
ing wires. The transmission was by “Hertzian waves,” which are now
known as radio or electromagnetic energy. The trail from the Hertz
laboratory in Germany to modern broadcasting is long and replete with
details. For our purposes, however, the main steps can be rapidly traced.

AN OUTLINE HISTORY OF BROADCASTING
I. Radio

1890-1920 Point-to-point radio
1920-1927 Beginnings of radiobroadcasting*
« 1927-1937 Radio’s adolescence
1937-1945 Radio’s maturity
1945-1960 Changing patterns of radio
1960-1970 Steady growth and successful emergence of FM
1970-1976 Dominance of format programming

II. Television

1920-1945 Experimental beginnings, wartime hiatus
1945-1952  Accelerating growth and the Freeze
1952-1960 Television’s adolescence

1960-1970 Television’s maturity

1970-1976 Changes in direction and emphasis

e e e
3.1 1890-1920 POINT-TO-POINT RADIO

Of all those who were intrigued by Hertz’s experiments, none was more
enthusiastic or more successful in advancing the knowledge of radio
than the Italian youth, Guglielmo Marconi. He saw radio as a potential
means of supplementing telegraphy, the most important long-distance
communications medium of the late nineteenth century. He worked on
the transmission of long and short bursts of energy which in various
combinations might serve as substitutes for letters of the alphabet when
sending messages.

When the Italian government showed no interest in his experiments,
he and his Irish mother traveled to London where the English, because

* After 1920 “radiobroadcasting™ will simply be called radio.
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Guglielmo Marconi

Guglielmo Marconi (right) and David Sarnoff
at RCA transmitting center in 1933
Courtesy: NBC
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1874-1937

(L3

Few great inventors have lived to
see such great results from their
first modest efforts and fewer yet
have been honored in life and death
as Marconi was honored.” *

Born in 1874, Marconi was a

thoughtful and shy lad who grew
up on his father’s estate in Italy. He
was very close to his Irish-born
mother who was svmpathetic to his

scientific interests, but he felt rather
distant from his father who could be
dictatorial and who discouraged all
his efforts until after his experiments
had succeeded. When he was twenty
he read about Hertz and developed
an interest in wireless which lasted
the rest of his life. In the third-floor
space of his home he first sent radio
energy across the room and then
gradually increased the distance un-
til his signals were being received
some two miles away. Two years
later as a resident of England he was
the cofounder of the Marconi Wire-
less and Signal Company which was
to dominate world-wide radio com-
munication for several decades.

His daughter has suggested it
was unfortunate that by his twenty-
third birthday in 1897 he had com-
pleted his basic experimentation, had
been accepted by the world as a
great inventor and was being inun-
dated with honors which would con-
tinue to flow until after his death. At
a time when most men were just
getting started, he had achieved a
pinnacle of success and found it
increasingly difficult to lead a normal
happy life.

In 1905 he married the daugh-
ter of an Irish peer. His home was in
England but he was constantly trav-
eling around the world overseeing
his companies and interests. After
the births of his children his wife
was unable to continue traveling
with him and they gradually lost rap-
port with each other. In 1924 they
were divorced, and three years later

* Broadcasting, August 1, 1937, p. 14.
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he married a much younger woman
from Italy. Most of his last ten years
were spent in that country where he
was honored and encouraged in his
work by Mussolini, who was espe-
cially interested in Marconi’s pio-
neering efforts in radar. His death

in 1937 followed a succession of
heart attacks.

One of his great strengths was
his ability to recruit and supervise
the work of an excellent staff. Some
engineers contend that he made no
significant inventions after 1902,
although there is no attempt to deni-
grate the importance of what he did
in the years before. He is distin-

guished as one of the few inventors
in history who from the beginning
thought primarily of the practical
applications of his work. While ex-
perimenting in his father’s home, he
was thinking about the use of wire-
less to send messages. He had a
knack of finding dramatic demon-
strations of his equipment and in
1899 received great attention when
he reported by radio on an interna-
tional ship race between the Colum-
bia and the Shamrock near New
York City. It was a combination of
inventiveness, utilitarianism, business
acumen, and good public relations
which made him a giant of his time.

of their world-wide colonial system and maritime tradition, were greatly
interested in new developments in communications. In 1897 he demon-
strated his equipment, secured basic patents, and joined with wealthy
and powerful Englishmen in forming the Marconi Wireless and Signal
Company. Two years later they formed the subsidiary Marconi Wire-
less Company of America. By insisting on contracts to lease equipment
rather than making outright sales the Marconi companies dominated
the early development of radio throughout the world.

The Marconi Company first used radio to replace the telegraph
in areas where it was impossible to lay wires: from islands to the coast,
from ships at sea, and over mountainous terrain. Success and world-
wide enthusiasm were almost instantaneous. Other nations signed con-
tracts to lease from Marconi the equipment which would fill an obvious
void in their communications capacity. In less than five years it became
evident that if all countries were to enjoy the potential benefits of radio
they would have to enter a new and unprecedented era of cooperation.
The first international radio conference was among European countries
in Berlin, Germany in 1903. A subsequent Berlin conference in 1906
laid the foundation for the international cooperation which extends to
this day.
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The Sinking of the
Titanic

The first American legislation to mention radio was the Wireless
Ship Act of 1910 which provided that passenger ships carrying 50 or
more persons might not leave a port of this country unless it had “effi-
cient apparatus for radio-communication, in good working order.” The
Secretary of Commerce and Labor was charged with enforcing the Act.

The third international radio conference, held in London in 1912,
was attended for the first time by United States representatives. We
agreed with other signatories to abide by the basic principle that each
nation should regulate the use of radio within its jurisdiction. To im-
plement the agreement reached at the conference, Congress passed the
Radio Act of 1912 requiring that anyone wishing to use radio must
obtain a license from the Secretary of Commerce and Labor.

One of the most dramatic tragedies of all time occurred in 1912; it
made many people aware for the first time of the new communications
device called radio. The Titanic, safest and most modern ship ever
constructed, was on its maiden voyage from Europe to New York City
carrying many of the world’s famous people. It was built with a system
of water-tight compartments on the theory that if the hull were pierced
at one point, the ship would remain afloat. As the Captain was racing
through the night trying to establish a new speed record, the ship struck
a giant iceberg which ripped the hull from bow to stern. The water-
tight compartments, built with such care to make the Titanic unsink-
able, were nullified in a matter of seconds.

What impressed the world, aside from the magnitude of the dis-
aster in which over a thousand lives were lost, was the subsequent
knowledge that the ship had received radio signals from others in the
area telling of the unusual number of icebergs. The radio operator of
the Titanic refused to make note of the warnings and finally told the
other operators to “clear the air” so he could get caught up on all the
messages he was supposed to transmit from the passengers to friends
in Europe and America. Had the Captain received and heeded the
warnings, he could have proceeded at a speed which would have en-
abled him to avoid the collision.

It was also later learned there were other ships almost in sight of
the Titanic which could have arrived in ample time to save many more
than the 700 who were rescued. However, their radio operators had
“signed off” for the night and gone to bed. They never received the
SOS signals the Titanic operator was sending so feverishly shortly after
midnight. As it was, those who were saved owed their lives to the fact
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that more-distant ships heard the distress calls and steamed many miles
to pick up the survivors.

This was the first time in history that people knew about a distant
tragedy of this magnitude at the moment it was taking place. The dis-
tress messages were being picked up in London and New York by the
Marconi operators who had been decoding the messages from the pas-
sengers. Receiving the signals in New York was a young man named
David Sarnoff who was to play a most important role in the devel-
opment of American broadcasting. As the messages came from the
Titanic, he was one of the first to know (even before some who would
go down with the ship a few hours later) that it had struck an iceberg.
He followed the transmission of distress signals and the responses of
other ships speeding to the rescue. Sarnoff passed the word to bystand-
ers and to the newspapers. During that fateful April night and the
following days people suddenly realized that radio existed and could
dramatically serve as a lifesaving device and as an information medium
to speed news to the public through the newspapers.

From David Sarnoff's 1915 Memorandum to the General Manager of
the Marconi Wireless Telegraph Company of America:

I have in mind a plan of development which would make a radio a
“household utility” in the same sense as the piano or phonograph.
The idea is to bring music into the home by wireless.

While this has been tried in the past by wires, it has been a failure
because wires do not lend themselves to this scheme. With radio, how-
ever, it would seem to be cntirely feasible. For example, a radio tele-
phone transmitter having a range of say 25 to 50 miles can be installed
at a fixed point where instrumental or vocal music or both are pro-
duced. The problem of transmitting music has already been solved in
principle and therefore all the receivers attuned to the transmitting
wave length should be capable of receiving such music. The receivers
can be designed in the form of a simple “Radio Music Box” and ar-
ranged for several different wave lengths, which should be changeable
with the throwing of a single switch or pressing of a single button.

e e
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Brigadier General David Sarnoff 1891-1971

Courtesy: NBC

D avid Sarnoff was a man of vision
as well as accomplishment. His 1915
memorandum foreseeing a “radio
music box” is famous. Less known

is his 1923 statement to the RCA
Board of Directors:

I believe that television, which is
the technical name for seeing as well
as hearing by radio, will come to
pass in due course. . . . It may be
that every broadcast receiver for
home use in the future will also be
equipped with a television adjunct
by which the instrument will make
it possible for those at home to see
as well as hear what is going on at
the broadcast station.

Born near Minsk, Russia in
1891, he was brought to the United
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States at the age of nine. After the
death of his father he became the
main support of his family. Selling
newspapers, working as a delivery
boy and a messenger, he saved
money to study Morse code and
wireless telegraphy. Starting as an
office boy with the American Mar-
coni Company, he became an oper-
ator a year later at the age of 17.
After serving on ships and in shore
stations, he was on duty in New
York City in 1912 when he re-
ceived word of the Titanic disaster.
He remained at his post for 72
hours, receiving and passing on
messages to relatives of the pas-
sengers and relaying news of the
rescue operations to the world.

As Assistant Traffic Manager
of the American Marconi Com-
pany, he worked very closely with
the American military forces in
World War 1 on their communica-
tions capabilities. By 1917 he was
Commercial Manager, and kept the
same title with RCA when, in 1919,
it bought out Marconi’s American
operations. He became General
Manager in 1921, and it was his
decision that RCA should buy
WEAF and form the National
Broadcasting Company in 1926. In
1930 he became the President of
RCA, and in 1947 he became
Chairman of the Board, a title he
held until his retirement in 1969.

Throughout the 1930s he had
a consuming interest in the develop-
ment of television and its introduc-
tion to the American people. In 1944
the Television Broadcasters Asso-
ciation honored him as the “Father
of American Television.”

He was appointed a Lieutenant



Colonel in the U.S. Army in 1924
and then promoted to Colonel. In
World War 11 he became a major
leader in the field of military com-
munications. He was appointed spe-
cial consultant to General Eisen-
hower and was promoted to Briga-
gadier General in 1944,

In the postwar years he was not
as close to broadcasting as he had
been in the earlier days when he per-
sonally arranged for Dr. Walter

Appreciation Hour” and brought the
Metropolitan Opera to the nation-
wide network he had founded. He
did, however, make the overall deci-
sion that NBC should subsidize its
color programming for some ten
years before the other networks
joined in a full-color service. With-
out his vision it is likely that color
television and many other develop-
ments in the field would have been
delayed for many years.

Damrosch to conduct the “Music

Formation of the
Radio Corporation
of America (RCA)

The earliest radio experimentation in America was carried on by indi-
viduals who later became associated with large companies like General
Electric (GE), Westinghouse Electric, and Western Electric, a sub-
sidiary of American Telephone and Telegraph Company (AT&T). No
American company could compete with American Marconi, which was
virtually the only source of most radio equipment in this country.
During World War I (1914-1918) radio became indispensable to
military communications, particularly for units at sea. The United States
Navy considered it unthinkable that our vital communications in the
future should depend on equipment leased from a company whose home
was in a foreign country.

During the War, the Navy Secretary had persuaded American
companies to pool their patents for military use. In 1919 the American
Marconi Company was negotiating with GE for exclusive world-wide
rights to the Alexanderson alternator, which was expected to revolu-
tionize long-distance radio communications. Under urging from the
United States Government, GE Board Chairman Owen D. Young pro-
posed the formation of a new corporation which would hold all Amer-
ican patents and be a service organization for American companies.
GE set up a $2.5 million fund to buy out shareholders of American
Marconi and shortly joined with AT&T and Westinghouse Electric in
ownership of the new Radio Corporation of America (RCA). RCA
continued under joint ownership until the government forced its separa-
tion from the parent companies in the 1930s. There was a division of
labor whereby GE and Westinghouse would use pooled patents to man-
ufacture receivers which RCA would sell. Western Electric was to
specialize in making transmitters.
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The Development of

Radiotelephony

1844

1864

1875
1877
1888
1895

1897

1898

1899

1900

1901
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For the first twenty years the most practical use of radio was in wireless
telegraphy—using the new medium to send messages in dot-dash code
where it was impractical to have telegraph wire connections. The essen-
tial intermediate step to broadcasting was radiotelephony in which the
sounds of voice (and music) could be transmitted and received. By
1910 the pioneers Lee DeForest and Reginald Fessenden had com-
pleted the first steps, and by 1920 many were focusing their attention
on development of radio to the point where it would have practical
uses far beyond supplementing the telegraph. The period of point-to-
point radio was about to give way to a new era in which the public
would become most intimately involved.

Prebroadcasting Chronolog to 1920

Morse telegraph circuit operating between Washington, D.C., and Baltimore,
James Clerk-Maxwell published “Dynamical Theory of the Electro-Magnetic
Field.”

Alexander Graham Bell invented the telephone.

Thomas A. Edison succeeded in audible reproduction of recorded sound.
Heinrich Hertz published “Electro-Magnetic Waves and Their Reflection.”
Marconi’s experimentation in Italy.

Marconi made first official demonstration of ship-to-shore wireless in
England.

Formation of Marconi Wireless Telegraph and Signal Company in England.
First commercial wireless message.

Marconi sent wireless signals across the English Channel.

Formation of Marconi Wireless Company in America.

Oliver Heaviside and Arthur Kennelly suggested mirror theory whereby
radio waves would be reflected from layer in ionosphere later called “Ken-
nelly-Heaviside Layer.”

Marconi succeeded in first transatlantic signals.
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1903
1904
1905

1906

1908
1910

1912

1913
1915

1917

1918

1919

First international Radio Conference in Berlin.
Lee DeForest received patent on “Phonofilm” to make movies with sound.

Ernest F. W. Alexanderson built alternator for use in radio telephony ex-
perimentation by Reginald Fessenden.

Lee DeForest invented three-element (triode) tube called the “audion.”
Second international Radio Conference in Berlin.

Fessenden broadcast Christmas Eve program of speech and music received
by ships at sea.

DeForest broadcast music from Eiffel Tower in Paris.
Passage of the Wireless Ship Act of 1910.

Sinking of the Titanic.
United States represented at international Radio Conference in London.
Passage of the Radio Act of 1912,

Edwin H. Armstrong invented the regenerative “feedback” circuit.

David Sarnoff wrote memorandum proposing a “radio music box.”

Marconi visited General Electric to see latest Alexanderson alternators. War
delayed negotiations to secure exclusive use.

Alexanderson designed 200 kilowatt high-frequency alternator which would
revolutionize long-distance radio.

End of World War I found technology ready for radiotelephony.
Formation of Radio Corporation of America.
Note: The Alexanderson alternator, the Armstrong regenerative circuit,

and the DeForest audion tube were all important in the development of
radio telephony and broadcasting,.
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Frank Conrad and
Station KDKA

Hoover’s Regulatory
Philosophy

3.2 1920-1927 BEGINNINGS OF RADIOBROADCASTING

In 1920 Frank Conrad, a Westinghouse engineer, was experimenting
with radio telephony. He had a transmitter in the garage of his home
in a Pittsburgh suburb and an assistant had a receiver in his home a
few miles away. Because it was both tiring and inconvenient to talk
all the time during the experiments, Mr. Conrad brought out his phono-
graph and connected it to the transmitter so music was being sent
by radio.

Amateur radio operators (“hams”) had been growing in great
numbers since 1912 when radio had been so prominent in the news of
the Titanic disaster. Those living in the Pittsburgh area quickly learned
that if they built their sets to receive the proper frequency, they could
pick up Mr. Conrad’s music. The word circulated, and in September
the Joseph Horne Department Store advertised kits (from $10 up)
which people could use to make their own sets to hear this new
phenomenon.

Mr. Conrad received cards and calls—some wanting to hear favor-
ite records and others protesting that some of the disks were getting too
“scratchy” from overuse. He began putting his transmitter on the air
for a couple hours in the evening to meet the demand. When Westing-
house saw what was happening, the decision was made to build a special
transmitter for the listeners as a means of stimulating demand for the
feceivers it was preparing to produce.

On November 2, 1920 Westinghouse inaugurated station KDKA
by giving the results of the Harding-Cox presidential election as pro-
vided by a newspaper from its telegraphed reports. There is contro-
versy as to whether KDKA was clearly the first broadcasting station in
the country. WHA in Madison, Wisconsin, and WWIJ in Detroit,
Michigan, also lay claim to the honor. However, it is the consensus
that KDKA has an extremely strong case. We do know it was the first
station to receive a license specifically for broadcasting. Thus, America
entered a new age in which radio signals were broadcast—transmitted
for the purpose of reaching as many listeners as possible. There were
and are many applications of point-to-point radio where signals are
sent to a few specific receivers but, for our purposes, the word “radio”
will be used to designate broadcasting only.

The man most clearly associated with the beginning of broadcast
regulation is Herbert Hoover, who was to be elected President of the
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Vietrola music, ‘playsd into
the alr over a wireless tele-
phone, was ‘“picked up"” by
listeners on the wireless re-
celving station which was
recently installed here for
patrong interested in wireless
experiments. The concert was
heard Thursday night about
10 o’'clock, and continued 20
minutes. Two orchestra num-
bers, a soprano solo—which,
rang particularly high and
clear through the air—and a
juvenile “talking plece” con-
stituted fhe program.

The music was from a Vic-
trola pulled up close to the
transmitter of a wireless tele-
phone in the home of Frank
Conrad, Penn and Pecebles
avenues, Wilkinsburg. Mr,
Conrad is a wireless enthusi-
ast and “puts on” the wireless
concertg periodically for the
entertainment of the many
people in this district who
have wireless sets,

Amateur Wireless Setes,
made by the maker of the
Set which {8 in operation in
our &tor., are on sale here
SLO.00 up.

IWest Razepent

Foresighted advertising. This famous adver-
tisement, placed by the Joseph Horne Com-
pany in the Pittsburgh Sun, stimulated public
interest in Dr. Conrad’s early radio broad-
casts. To Horne's, radios meant a new item
for sale. To H. P. Davis, Westinghouse Vice
President, the ad was an inspiration. He rea-
soned that the real radio industry lay in
manufacturing home receivers and broad-
casting programs.

Courtesy: Westinghouse Broadcasting Com-

pany
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United States in 1928. Broadcasting, in its obituary story about Mr.
Hoover, said, “He was, more than anyone else, the father of the Amer-
ican system of broadcasting.”

As Secretary of Commerce (the Labor Department had been sepa-
rately established since the Radio Act of 1912) Mr. Hoover was
charged with issuing licenses to those who wished to use radio. He later
recalled that when he took office in 1921 there were 2 stations on the
air and about 400,000 receivers; a year later there were 300 stations
and over 2 million receivers.

Had a lesser man been in Hoover's position, it is likely that total
confusion might have emerged as our system of broadcasting grew
under a law which had been written only for point-to-point radio. As
it was, the system developed during four to five critical years with a
sense of order. When a court finally ruled the Radio Act of 1912 did
not provide a sufficient basis for effective regulation, Congress had a
starting point for corrective legislation. In 1927 it wrote into law many
of the principles by which Hoover had been proceeding.

Mr. Hoover believed that radio should be used primarily for the
benefit of the public, and his philosophy of regulation under the Act
of 1912 centered around three points.

1. He conceived of broadcasting as a part of the private enterprise
system in which operators would own their facilities.

2. He wanted to keep government from having any control over
the content of programming.

3. He thought the most effective way of avoiding government con-
trol was self-regulation whereby the broadcasters themselves would
agree on their responsibilities. The National Association of Broad-
casters (NAB) was formed in 1923 to speak for all radio operators
in a confrontation with the American Society of Composers, Authors,
and Publishers (ASCAP) over permission to broadcast copyrighted
music. The NAB expanded its concern to other broadcast problems and
was instrumental in working out “standards of good practice” as a vital
part of self-regulation.

In 1922 Hoover called the first of four annual national radio con-
ferences to discuss the problems of broadcasting and other uses of the
radio spectrum. Through the conferences he was successful in persuad-
ing operators to share the limited frequencies and to pursue his concepts
of how the new medium should evolve.

It is impossible to give accurate statistics on the numbers of stations
existing in the early 1920s. We do know there were 2 stations on the
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air in 1921 and more than 500 in 1925. However, these figures and
all others should be considered minimal because there were many
who built their own five- and ten-watt stations and operated them
sporadically and without authorization from the government. There
have been estimates that the actual numbers were three or four times
as large as the official figures.

Mr. Hoover first assigned one frequency (830 kHz) for broadcast-
ing. A year later he added another—750 kHz. In 1925 the spectrum
between 550 kHz and 1350 kHz was reserved for this new use of radio.

Because there were so many operators and so few frequencies, it
was necessary for Mr. Hoover to issue licenses whereby a place on the
dial would be shared by several stations in a community throughout
the week. This was reasonably satisfactory, but it was inevitable there
should be an occasional conflict. In New York City the broadcaster
who used a frequency for the early part of the evening liked opera;
the one who followed preferred jazz. The opera fan went to great
trouble and expense to get some artists to do a live broadcast which
was not accurately timed in advance. Just as the company reached the
finale, the other operator started airing the jazz program. When the
opera listeners called to protest, they were told to call the person who
put on the jazz. The number of complaints was so great that the second
operator agreed to postpone programming when there was live opera
on the air until the earlier performance was completed.

Much of the listening in the early 1920s was “dial-twisting” to see what
distant stations might be picked up. This was such a popular pastime
that it became customary for all the stations in each city to observe a
“Silent Night” one evening a week. On that night all local stations would
refrain from broadcasting so listeners might concentrate on bringing
in the sky waves of distant stations.

In the first half of the 1920s there were many examples of what
was to become commonplace in broadcast radio. There was the first
coverage of sporting events, the first live orchestras, the first opera, the
first church service, the first drama, etc.

There was little consensus in the early years about how radio should
be financed. Some thought stations, like libraries, should be endowed
by wealthy philanthropists. Others felt subscribers should pay “dues”
to cover the expenses of the programs they enjoyed. Some manufac-
turers, like Westinghouse and GE, operated stations to stimulate de-
mand for the receivers they made. A large number of colleges and
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universities tried to justify operating radio stations as a way to provide
continuing education to the public.

Probably the most influential broadcaster in the early 1920s was
AT&T. Drawing on its telephone experience, it built WEAF in New
York City as a “toll” station to sell time to those who Wwanted to com-
municate with the public. (Other stations saw this as logical for AT&T
but did not relate the concept to advertising which they also might
adopt.) The first true commercial was probably a ten-minute talk by
a real estate dealer in Queens who purchased the time for $50 on
WEAF on August 28, 1922. There had been from the beginning
pseudo-commercials in the “swap deals” whereby station operators
received products or services in return for mentioning a manufacturer
or dealer on the air. (When Mr. Conrad put his transmitter on the air
in the evenings as a service to listeners, he used phonograph records
donated by a local music store in return for telling who had provided
them.)

It was not until the mid-1920s that there was general agreement on
advertising as the best way to finance stations. Even then, the practice
was far different from the advertising with which we are familiar today.
It was expected that companies would pay for time and programs and
only their names would be mentioned at the beginning and end of the
presentations. The hope was that people would patronize their stores
or buy their products out of gratitude for the programs they had pro-
vided. In many ways the institutional advertising of those days re-
sembled the “patron plan” of public television today in which a com-
pany donates money to make a program available and is mentioned
only by name before and after the telecast. Technically, this is not now
considered advertising.

The early advertisers on WEAF were pleased with the results of
their program sponsorship and wanted to extend the effort. Because
AT&T had telephone lines connecting various cities, it was feasible to
make arrangements for other stations to carry some WEAF programs
and advertising. The first commercial network of “two or more stations
carrying the same program simultaneously” consisted of WEAF and
WNAC in Boston. As other stations joined from other cities, the AT&T
network soon extended from coast to coast for certain special events.

RCA also operated a station in New York City and was interested
in building a network. However, AT&T refused to lease its lines to
RCA so the latter was forced to use telegraph lines which were much
less satisfactory. The RCA network remained smaller and less effective
than the AT&T network. Because AT&T had a clear commitment to
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accept advertising and because it had the only satisfactory network
connections, it dominated the growth of broadcasting in the mid-1920s.

There had been an initial erosion of Hoover’s regulatory authority in
the 1923 Intercity case.* The Intercity Radio Company had engaged
in wireless telegraphy, but Hoover refused to renew its license in 1921
because of anticipated interference with other operators. A court ruled
that he might not refuse a license to qualified applicants but must
assign to them a frequency on which they might transmit. In 1926
Hoover’s authority was almost completely eliminated. He had been
able to arrange a reasonably satisfactory use of the limited broadcast
frequencies by licensing each operator to use limited power during
certain specified hours of the week. In the Zenitht case it was ruled that
once a person met the qualifications of the Act of 1912, that person
must be licensed and might broadcast full time on any frequency
designated for such use. This amounted to a full elimination of dis-
cretionary power to issue the restricted broadcast permissions which
had been the basis of the whole system.

e ———— e —e——————e e e
3.3 1927-1937 RADIO’S ADOLESCENCE

The next year Congress passed the Radio Act of 1927. Seven years
later it acted to bring regulation to all electronic communications under
one agency, and the Radio Act of 1927 became Title III of the Com-
munications Act of 1934. There were slight differences in language
between the two but there was no substantive alteration in the reg-
ulatory pattern established in 1927. Both provided that broadcasting
should be conducted “in the public interest, convenience, and necessity.”

During the next ten years radio passed through its adolescence by
improvising and then formalizing many of the practices which still char-
acterize television.

The networks which dominated radio in the early 1940s as they now
dominate television started to assume familiar form just as the new law
was being drawn up. AT&T had earlier decided it would give up station
operation and concentrate on the telephone industry and long-distance

* Hoover v. Intercity Radio Co., Inc., 286 F. 1003 (D.C. Cir.) February 5, 1923.
+ United States v. Zenith Radio Corporation et al., 12 F. 2d. 614 (N.D. 1ll.) April 16,
1926.
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interconnection of radio stations. RCA purchased WEAF for $1 million
(an astounding price in those days) and took over the AT&T network
to be operated by the National Broadcasting Company (NBC), a
wholly-owned subsidiary formed for that purpose in 1926. Because
RCA already had its own minor network, it identified the old and the
new by colors. The AT&T network became NBC Red and the RCA
network became NBC Blue. The latter never did achieve the stature
of the Red. In the late 1930s NBC was accused of keeping the Blue
network in operation only to prevent competitive new networks from
getting started.

The third network (if we count NBC Red and Blue as the first
and second chronologically) grew from a confusing and shaky begin-
ning. In 1927 a program service put together a network with sixteen
affiliates to be called United Independent Broadcasters. The network
agreed to buy ten hours of time a week from each affiliate at a price of
$50 per station per hour. When it became difficult to sell the time, the
Columbia Phonograph Company took over the ten hours. It used some
of them to advertise its own records and sold some to other advertisers.
The name of the network was changed to the Columbia Phonograph
Broadcasting System and then to the Columbia Broadcasting System
(CBS).

One of the few early advertisers on CBS was the Congress Cigar
Company of Philadelphia. In one year sales of its “La Palina Smoker”
rose from 400,000 per day to over a million. This intrigued the adver-
tising manager of the Congress Company, William Paley, son of the
owner. When he learned the phonograph company’s contract for ten
hours a week on the network was for sale, he persuaded his relatives
to help him buy it. On September 2, 1928, the sale was consummated
and he took a three-month leave of absence from the cigar company
to get the new enterprise started. He very quickly decided the job was
more than he could handle part-time and too interesting to leave. He
devoted all his energies to broadcasting and the story of CBS from that
day on is the story of Mr. Paley who five decades later was still Chair-
man of the Board.

The fourth network came into being in 1934. There were four
stations in New York City, Chicago, Detroit, and Cincinnati that
wanted to give advertisers more exposure on the most popular pro-
grams which had been developed in each city. The key program was
“The Lone Ranger” on WXYZ in Detroit. Because the four stations
were banding together for their mutual benefit, they called the network
the Mutual Broadcasting System (MBS). They saw it only as a sales
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William S. Paley b. 1901

Courtesy: CBS

CBS Board Chairman William

S. Paley has placed his stamp on
CBS to a degree which few founders
of other large corporations can
match. He saw his network grow
from two or three hundred employ-
ees in the late 1920s to a giant
whose four groups employ some
30,000 persons in the mid-1970s.
Through most of the intervening
years it was decisions which he made
personally which shaped not only
his own network but also much of
the industry.

Born in 1901 in Chicago, Paley
received his BS degree from the Uni-
versity of Pennsylvania in 1922. For
the next six years he was Vice Presi-
dent, Secretary, and Advertising
Manager of the Congress Cigar Com-
pany, a family-owned business in
Philadelphia which was one of the
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early successful sponsors on radio.
Upon purchasing the CBS network
contracts, he assumed the Presi-
dency and has been the leader of the
company ever since.

In the 1930s his program deci-
sions affected the style of the net-
works for years to come. Because
CBS was smaller and more flexible
than the established NBC networks,
Paley was able to move more quickly
and to exploit his conviction that it
was stars who made successful pro-
grams. While on an ocean liner
going to Europe, he heard a record-
ing of Bing Crosby, radioed instruc-
tions to sign him up, and gave him
his first national showcase on CBS.
He missed a luncheon date one day
to hear the Mills Brothers in their
first major audition, then hired them
and saw them rise to become among
America’s top entertainers on his
network. His interest in news dates
back to the early 1930s when he
thought CBS should start its own
news organization because the press
associations resisted selling their
services to radio. It was he who de-
cided that CBS should buy Colum-
bia Records at a time when most
thought radio had ruined the record
business.

During World War 11 Paley was
Deputy Chief of Psychological War-
fare for the European Theater under
General Eisenhower. Subsequent to
the war his service to the nation in-
cluded the Chairmanship of Presi-
dent Truman’s Materials Policy
Commission studying the long-range
problems of our natural resources.
The Commission’s report has been
called a landmark in the field.



In the immediate postwar years  raids which saw Jack Benny and

Paley moved to acquire for his net- other stars move to CBS under capi-
work first a parity in radio with NBC  tal-gains arrangements. It was also
and then to move ahead to number his decision that CBS should invest
one in television in the 1950s. He many millions of deficit radio dollars
took personal charge of the talent getting started in television.

organization. Unlike NBC and CBS, MBS owned no stations. Each
affiliated station was to be paid according to its published list of charges
after the network kept 15 percent to cover its expenses. By the end of
1936 there were 39 aftiliated stations and five years later there were
160, making it the largest network in the country in number of outlets.
Its coverage was less than might have been expected since many of its
stations were comparatively weak in power.

President Franklin D. Roosevelt delivering “fireside chat” during the Depression
Courtesy: NBC
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The importance of the networks became evident in the 1932 presiden-
tial election in which Franklin D. Roosevelt owed much to radio. He
was overwhelmingly opposed by publishers who controlled the news
and editorial comments of the press. Before radio, newspapers had
been the only windows through which citizens could see and get to
know their candidates. Publishers tended to come from the “estab-
lishment.” Most were at least fairly wealthy and primarily concerned
with preserving the status quo. Radio owners differed little from pub-
lishers in that respect. But it was not editorial support from licensees
that FDR needed in the election—he needed the use of their facilities
to talk directly to the people. Those facilities would have done little
good if they had not been tied into networks and into millions of
homes. Roosevelt could no more go around giving speeches on individ-
ual stations than he could argue with individual editors throughout the
country trying to enlist their support. By going directly to the people
with his message, FDR was elected.

Four months after the 1932 election, there was more evidence of
the impact radio could have on society. It is impossible to describe
adequately the hopelessness and despair which prevailed in this nation
in 1932 and 1933. There was a psychological depression fully as deep
as the financial decline—both hit a low this country had not known
before. Itis quite likely that only those who lived through the period
can fully appreciate the lift that came on March 4, 1933, when in his
inaugural address broadcast coast to coast, President Roosevelt ring-
ingly declared, “The only thing we have to fear is fear itself.” This
speech was followed by “fireside chats,” a series of radio talks in which
FDR took America into his confidence in discussing the situation and
explaining the solutions. While his policies were subjects of great con-
troversy, there is little doubt that the people rallied behind him and
were lifted from their despair by his speeches. Without his ability to
speak to them in their homes through network radio, the history of
our country might have been quite different.

Mutual was a pioneer in “cooperative programming” whereby the
network would distribute a program with open times for commercials
but with no national sponsors. The individual stations could sell the
open time in the network program to local sponsors who were thus able
to insert their advertising in programs of high quality.

As MBS got larger, it started providing more of the functions
(public service sustaining programs, for example) that the other net-
works had undertaken.
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During the early 1930s radio developed many of the commercial prac-
tices which are characteristic of television today. It was not coincidental
that this happened as the Depression deepened and radio stations found
it necessary to concentrate on maintaining their revenues.

In 1930 all companies were beginning to feel the Depression and
thought they should be more cautious in allocating their advertising
dollars. For years newspapers had been able to give advertisers certified
figures on how many copies were sold. There was additional research
to estimate the number of people who would read an advertisement in
each copy and the number who would remember it at a later point.
It was natural that advertisers should seek comparable data concerning
the effectiveness of radio.

The national advertisers sought to answer the questions about
radio by setting up the Cooperative Analysis of Broadcasting under the
direction of researcher Archibald Crossley to ascertain the listenership
to programs on which advertising was placed. He hired interviewers
across the country who called homes inquiring about listening for the
past several hours (telephone-recall method). This was the beginning
of the ratings which today play such an important role in television
and advertising.

The early 1930s also saw a movement from institutional advertis-
ing into the era of “hard sell.” At first the advertisers mentioned specific
prices of their products in a tentative way, not certain that the people
would accept the commercials. When there were no objections from
listeners, the practice spread. In subsequent years many listeners and
viewers have said they like the way products are advertised on broad-
casting because it gives them an opportunity to learn about new items
and to do comparative shopping in the comfort of their homes.

It was not until the approach of World War II that radio became an
important news medium. In its earliest days it had been customary for
stations to buy the morning and evening papers and to summarize them
in newscasts. Then they started purchasing news directly from two of
the three principal news agencies—United Press (UP) and Interna-
tional News Service (INS). The Associated Press (AP) was owned by
the newspapers it served and refused to sell its services to radio stations.

As the Depression deepened, newspapers were concerned about
losses of advertising dollars to radio. Publishers were especially upset
to see sponsorship of network newscasts and commentators. Because
newspapers were still the biggest customers of UP and INS, the pub-
lishers brought pressure on them to discontinue selling news to broad-
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casters. CBS started its own news service and NBC made plans to enter
the field also.

In December 1933 a meeting was held in the Biltmore Hotel in
New York City to hammer out the “Biltmore Agreement” between
publishers, networks, and press associations. It was agreed that the
networks would receive from the press associations enough news items
to present two five-minute summaries a day. The morning news was
not to be given before 9:30 A.M. and the evening news had to come
after 9:00 p.M. Thus, there was to be no competition to the newspapers
during the hours when they were “hitting the streets.” There could be
no advertising on the newscasts. CBS agreed to give up its news organi-
zation and NBC agreed not to enter the field.

The Biltmore Agreement lasted only a few months. A new organi-
zation, Trans Radio Press, began selling news to stations that gave
newscasts whenever they wished and with sponsorship. The publishers
reached the point where their first concern was to drive Trans Radio
Press out of business. The most effective means was for the established
organizations to sell news to the stations, and they proceeded to do just
that. The networks also were soon back in the scheduling of news.

Through the mid-1930s the network news consisted mostly of com-
mentators who gave the background of stories and interpreted the news.
Some, like Lowell Thomas and H. V. Kaltenborn, were household
names with large followings. As the situation in Europe moved closer
to open hostilities, networks started gathering their own news and by
1941 radio became the first source to which people turned for the latest
developments in the war.

Following the beginnings in the early 1920s, the first “major” radio
program was the “Eveready Hour,” sponsored by the National Carbon
Company on the WEAF network starting in 1924. As the networks
grew, the most popular programs were the “Hour,” presented by differ-
ent products—Eveready, Palmolive, and Atwater Kent. Aside from
sports and the coverage of special events such as the 1927 Lindbergh
ticker-tape parade in New York City, the one program which dom-
inated America’s attention in the late 1920s was “Amos 'n Andy,”
which was so popular that President Coolidge would not miss an episode
for any reason. Theaters delayed their evening openings so people could
hear “Amos 'n Andy” before going to the movies.

By the late 1930s radio had developed a wide spectrum of enter-
tainment programming comparable with television 30 and 40 years
later. Most spectacular were the big bands with the singers and come-
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dians who rounded out the variety hours. Some became as well known
to postwar generations as they were to the listeners of the thirties—
Kate Smith, Jack Benny, Burns and Allen, Edgar Bergen and Charlie
McCarthy, Eddie Cantor, and Ed Wynn. For the children there were
programs like “Little Orphan Annie” and “Jack Armstrong, the all-
American boy.” For drama and suspense America tuned to “Inner Sanc-
tum,” “The Shadow,” “Gangbusters,” and “Mr. District Attorney.”

One of the most important developments of the early 1930s was
the birth of the daytime serial. Advertisers were searching for inex-
pensive programming to put in the daytime hours. They devised serials
in which the stories of people in trouble moved slowly from one crisis
to another. Because so many of the serials were sponsored by makers
of soap products, they became known as “soap operas.” The serials
probably evoked more loyalty among their listeners than any other
program form. The heroines of “Portia Faces Life,” “Our Gal Sunday,”
“The Romance of Helen Trent,” “Stella Dallas,” and others were very
much members of a listener’s family. When a baby was to be born in
one of the series, gifts were sent in by the thousands. If there were an
accident, there would be messages of sympathy. Many listeners wrote
to say they had been better able to solve their own problems after seeing
how similar situations were worked out in a serial. In many ways the
soap operas were among the most significant programs presented by
American radio.

When the Federal Radio Commission was created in 1927, it faced a
monumental task of creating order out of the chaos which had ensued
after Hoover gave up issuing limited licenses. Congress had thought
it would take about a year and provided that at the end of that time
the Commission would be disbanded and licensing would be handled
again by the Secretary of Commerce. It took much longer than an-
ticipated. Time-consuming hearings were required to determine who
should have the privilege of using the scarce frequencies. The Com-
mission’s licensing authority was extended until it was replaced by the
Federal Communications Commission in 1934.

Throughout the ten years from 1927 to 1937 both Commissions
devoted most of their attention to allocating facilities to applicants.
On only a few occasions did they get into other areas of defining the
public interest.

An especially interesting action of the Federal Radio Commission
concerned one of the famous broadcasters of that time, Dr. John
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Brinkley. Dr. Brinkley was largely self-taught and was licensed to
practice medicine only in the state of Kansas in which he had re-
ceived an honorary medical degree (upon payment of a large sum of
money to an unaccredited medical school). His specialty was a goat-
gland operation designed to renew sexual vigor in elderly men. Ob-
servers said he was an extremely competent surgeon.

Men came from all over the country for Brinkley’s operation. In
1923 he built a station primarily to entertain his patients while they
were in the postoperative stage of recovery. In the late 1920s, some-
what to his surprise, he found people in the area were listening and
were writing in for medical advice. When his first station burned down
he built another with greater power and used it to tell about his services
and to answer questions he had received in the mail.

He had an arrangement with druggists throughout the Midwest.
When a person came in and asked for a Dr. Brinkley prescription by
number, the druggist would fill it and send part of the money to the
doctor.

In a typical broadcast he advised:

You are listening to Dr. Brinkley speaking from his office over KFKB.. ..
She states her case briefly, which I appreciate. She had an operation, with
her appendix, ovary, and tubes removed a couple years ago; she is very
nervous and has dizzy spells. She says the salt solution and constipation and
liver medicine has already benefited her. In reply to your question, No. 1,
I am more or less of the opinion that while the symptoms are to a great
extent those of a premature menopause, I think they are not, but they are
due to the fact that you have a very small amount of ovarian substance re-
maining. In my practice in such cases as this, I have for many years used
Prescription No. 61 for women. I think you should, as well as Special Pre-
scription No. 50, and I think if you would go on a vegetable diet, a salt-
free diet, for a while and use Prescriptions No. 64, 50 and 61, you would be
surprised at the benefit you would obtain . . .

Responding to pressure from the American Medical Association,
the Federal Radio Commission refused to renew Dr. Brinkley’s license.
It ruled that giving medical advice by radio without having examined
the questioners was contrary to the public interest. Not only might the
prescriptions be the wrong ones for those who had written in, it was
also feared others who heard the broadcasts would diagnose themselves
and undertake harmful remedies. The Commission further noted that
responding to letters was using a broadcast frequency for point-to-point
communication.

It should be noted that the passage of the Communications Act
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of 1934 was not considered important enough to mark the division be-
tween two periods in our outline history of broadcasting. There was no
change in the regulatory patterns of broadcasting.

By 1937 radio had passed through its adolescence and most of the
characteristics of modern television had been adopted by the older
medium. (1) The networks were established at the heart of radio
programming and had essentially the same relationships with their
affiliates that the television networks have today. (2) Listening had
passed from the period of “dial-twisting” into a time when people
turned on their sets for specific popular programs. (3) The ratings
were the basis on which many programming decisions were being made.
(4) Radio news was ready to assume a position of leadership.

3.4 1937-1945 RADIO’S MATURITY

When World War II ended in 1945 radio had achieved the stature
television was to reach three decades later—it was the dominant enter-
tainment and news medium of the country.

Radio schedules were nearly sold out during the war years, partly be-
cause a shortage of newsprint made it impossible for newspapers to
add enough pages to include all the advertising they might have sold,
and partly because manufacturers were unable to get materials for
expanding their plants, thus freeing more dollars for advertising. Radio
at the network level was never again to be as healthy as in 1945. It was
to be another ten years before radio found its current niche in new
formats and the unexpected strength of local advertising.

Radio made important contributions to the war effort by partici-
pating in drives to sell war bonds and urging people to conserve scarce
materials and to cooperate in various rationing plans. Incidentally,
there was no censorship during the war years. The government indi-
cated certain information that would be helpful to the enemy and
stations voluntarily eliminated those items from the news. For example,
it was known that weather tends to flow from west to east and if an
enemy submarine off the North Atlantic coast were able to get weather
reports from Chicago, Buffalo, and Boston, it would have good clues
as to what might be expected in its area of operations for the next few
days. Thus, stations did not give weather reports and they never men-
tioned if there were large troop movements within their coverage areas
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or if there were developments in war plants, such as the hiring of a
thousand new workers.

As World War II approached, radio threw off the last remnants
of the Biltmore Agreement shackles and became a vital news source
with its ability to broadcast events of the day within minutes or hours
of the time they occurred. CBS had been fortunate in having Edward
R. Murrow in Europe on an assignment to line up cultural program-
ming during the hectic days when Hitler started his military conquests.
Murrow was able to enlist a cadre of news persons who reported from
various capitals on fast-breaking developments. NBC followed very
shortly, and throughout the war it was customary to tune in for the
latest news on radio and then to read the papers for more details.

In the late 1930s and early 1940s radio achieved great heights as an
art form. When conveying concepts radio was able to take advantage
of an incredibly effective ally—the human imagination. For example,
when a woman sings on television she may appear to be attractive to
some and quite ordinary to others. But when a woman sang on radio
in those days, every man created in his mind an image to match the
voice and each man’s imagination was apt to be better than the real
thing.

Drawn for BROADCASTING by Sid Hix
“I thought you preferred radio—where your imagination
could paint the scene more vividly than reality!”

Reprinted, with permission, from Broadcasting Magazine
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When television attempts to communicate suspense in a graveyard
at midnight, someone has to create for the screen what he conceives
as frightening to himself. The scene created may make little impression
on some viewers. Radio needed only to suggest the suspense with a few
subtle sounds and listeners took it from there. They mentally filled the
graveyard with whatever was most frightening to them.

Many of today’s viewers can never appreciate how listeners once
gleefully anticipated the weekly opening of the closet on “Fibber McGee
and Molly.” It was loaded with far more than could be shown on
television and when the door was opened, the cascade of items had to
be imagined—in truth they could never exist. There was a pleasure,
an excitement, and a satisfaction in listening to radio that the television
viewer can never hope to experience.

The person who listens to the radio of the 1970s and wonders how
sound alone could possibly be as effective as television should read a
study of the Orson Welles broadcast, “The War of the Worlds,” on the
night before Halloween 1938. Welles thought the script had little
credibility and did not look forward to doing it. But as people heard
the descriptions of the alien creatures coming out of space capsules
and taking over the New Jersey countryside, they fled their homes and
prepared for a battle none of them thought could be won. A television
program could never have such an impact because the creator’s visuali-
zation of the vehicle and the creatures from space could never be as
convincing as the imagination of the average listener who was terrified.

In 1941 radio was a powerful vehicle used to turn a nation around.
We had been told the war in Europe was none of our business and that
we would never get involved. After Pearl Harbor (December 7, 1941)
the fact that stations were organized into networks made it easier for
the administration to persuade a whole nation to change its posture
and support our participation in two wars—in Europe and in the Pacific.

In retrospect, it is difficult to know how much of radio’s impact
was due to skillful use of the medium and how much was due to a lack
of public sophistication in that earlier day. Regardless of the reasons,
it is safe to say that radio between the early 1930s and 1945 achieved
an almost unbelievable hold over America and Americans.

Outside of determining who could use the airwaves, the Commissions
were relatively passive between 1927 and 1937. During the 1937-1945
period the FCC became extremely active in an investigation into net-
work practices resulting in passage of the “Chain Regulations.” (See
Chapter 8.) The investigation grew out of a concern with possible net-
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The Birth and Trials
of FM

work control of affiliated stations and a determination that stations be
independently able to make their own judgments.

Frequency modulation became a reality in 1933 when it was unveiled
by Major Edwin Armstrong. He had worked for ten years on the con-
cept and it promised to revolutionize the technical transmission of radio
programs. FM had a high-fidelity capacity to convey all the 20,000 cy-
cles of sound which the ear could perceive. It was resistant to static
from lightning and other interference. If a receiver were between two
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Major Edwin H. Armstrong 1890-1954

Photo courtesy of Broadcasting
Magazine

];e “father of FM" was a suicide
at the age of 64, despondent over
years of patent litigation and the re-
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sulting deterioration of his home life.
A brilliant inventor had been de-
feated by those who would use the
fruits of his labor and force him into
the courts to seek remuneration and
the recognition that he had been the
one responsible for a new medium.

Born in New York City in 1890,
Armstrong acquired an early inter-
est in radio by reading about Hertz,
Marconi, and other pioneers. By the
time he was graduated from Colum-
bia University in 1913, he had al-
ready invented the regenerative cir-
cuit which was to make possible
many future developments in the
field. While a Major in the U.S.
Signal Corps in France in World
War 1 he made a second important
contribution—the superheterodyne
principle.

Through the 1920s his attention
was divided among patent litigation
which was, perhaps, inevitable in
such a new field, his development of
frequency modulation, and his mar-
riage to the secretary of RCA’s
David Sarnoff. Sarnoff had given
strong early support and encourage-
ment to Armstrong’s FM research
but they later became bitter enemies.



In 1933 he received a patent on
FM and amazed both engineers and
the general public with his demon-
strations of static-free high-fidelity
radio. As a Professor at Columbia
University, he continued his research.
His last patent, issued within a year
of his death, was for multiplexing on
the FM channel which made possible
stereo broadcasting and other ser-
vices.

In 1940 the FCC acknowledged
his advances in FM and authorized
its use for broadcasting. Although
there were only some 50 stations on
the air during World War 11, he and
other engineers looked forward to
great expansion when the war was
ended. In 1945 he fought bitterly
against the FCC’s decision to move
FM to a higher range in the VHF.
The arguments and protests of the
man who had invented the medium
were, however, ignored.

As FM prospered in the im-
mediate postwar years, Armstrong
saw more and more companies man-
ufacturing FM receivers without ac-
knowledging his patents or paying

him royalties. T hey developed new
tubes to combine functions of his
principles and claimed they had a
completely new invention. In 1949
he embarked on a five-year battle
over patent infringement in the man-
ufacture of FM receivers by RCA.
The legal process seemed intermi-
nable, but he refused to settle out of
court. The fight not only cost the
personal fortune he had received
from other patents, it also destroyed
his relationship with his wife. When
he realized what had happened, he
wrote her a letter saying he could
not understand how he could have let
it come about. Then—fully dressed
—he stepped out of a window of his
thirteenth-floor apartment in Man-
hattan and plunged to his death.

He did not live to see the re-
birth of FM in the 1960s. RCA set-
tled with his widow for a million
dollars shortly after his death and in
subsequent years many more mil-
lions were paid to his estate by other
manufacturers. Today his peers con-
sider him one of the most produc-
tive of all the radio pioneers.

stations, the stronger signal would override the weaker and prevent in-
terference. The FM signal did not fade in and out as AM signals did at
a distance. Of even more importance was the fact that the sky waves
were not reflected back at a distance and the ground wave was ineffi-
cient. Since only the direct waves were significant, there could be many
more FM stations on a channel than was possible with AM.

In 1940 the FCC approved FM for broadcasting (effective January
1, 1941) and about 50 stations went on the air before the World War
IT shortage of materials froze further growth. In 1945 the FCC, in a
highly controversial decision, moved FM from the 42-50 mHz band
where it had been operating to the 88—108 mHz band where it is today.
The reason given at the time was the fear that sunspot activity would
interfere with the FM signals at the lower band. The need for such fear
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was refuted by Major Armstrong and other engineers. There were
charges that the FCC was only interested in protecting AM radio and
television by deliberately weakening FM just as it reached a point of
high promise with the end of the War and the easing of wartime re-
strictions. Whether or not the FCC reasoning was correct, the movement
of the FM band at the end of World War II laid the foundation for con-
fusion among FM enthusiasts and for controversy which still continues.

== ELl O S eSS
3.5 LOOKING AHEAD

In its first quarter century since Mr. Conrad’s experiments radio broad-
casting had grown rapidly and become a vital part of life. At no point
had there been serious question about radio’s health and its bright fu-
ture. There was every reason for optimism as World War II drew to a
close. Although the optimism was justified, few could have predicted the
course of events over the next few years. It was only after another
quarter century that one could look back and see that 1945 climaxed
growth of one kind and that a restructuring of the medium would be
required before it would rise to even greater size and strength.

GLOSSARY ITEMS

The following words and phrases used in Chapter 3 are defined in the
Glossary:

Broadcasting

Frequency Modulation (FM)

Institutional Advertising

Network Cooperative Programming

Patron Plan

Public Interest, Convenience,
and Necessity

Public Service Programming
Radiotelephony
Sustaining Program

Wireless Telegraphy
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1920

1921

1922

1923

1924

1926

1927

1928
1930

1933

1934
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Radiobroadcasting Chronolog 1920-1945

Frank Conrad’s experimental broadcasts.
KDKA began broadcasting service with results of the Harding-Cox
clection.

KDKA broadcast first religious service, first boxing match, first theatrical
program, first tennis match, first baseball game.

AT&T put WEAF on the air in New York City; first commercial was a real
cstate advertisement.

Secrctary of Commerce convened first of four annual Radio Conferences.

First experimental network broadcast—WJZ in Newark, N.J., and WGY
in Schenectady, N.Y ., do the World Series.

First rcgular network programming—WEAF in New York City and WNAC
in Boston, Mass.

First major sponsored network program—“The Eveready Hour” presented
by the National Carbon Company.

The Zenith case ended effective regulation under the Radio Act of 1912,
AT&T sold WEAF in New York City to RCA.

RCA formed subsidiary National Broadcasting Company which operated
the Red network (formerly AT&T network) and the Blue network (formerly
the RCA network ).

Passage of the Radio Act of 1927.

Formation of the United Independent Broadcasting network (UIB) which
became CBS.

William S. Paley bought CBS.
Brinkley’s licecnse not renewed.

President Franklin D. Roosevelt’s Inaugural Address followed by “fire-
side chats.”

Biltmore Agreement signalling end of one phase of press-radio war.

Edwin Armstrong demonstrated FM.

Passage of the Federal Communications Act.

Mutual Broadcasting System started as a four-station cooperative network.
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1938  Orson Welles broadcast “War of the Worlds.”

Edward R. Murrow started building overseas CBS news in Munich crisis.
1941  Beginning of FM commercial broadcasting.

1945 FM moved to VHF band between 88 mHz and 108 mHz.
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HISTORICAL
PERSPECTIVES II

1945-1976 with Emphasis on Radio

In the postwar years networks fell
so far below their 1945 peak that
many gave up on the future of radio
generally. FM development was es-
pecially disappointing. The 1950s
were a period of continued confusion
and pessimism; a network affiliation
no longer assured success. Yet by
the end of the 1960s the future of
both AM and FM radio was assured
in format programming. In the mid-
1970s radio is healthier than ever
before. Although it has accepted a
role secondary to television in ap-
pealing to Americans’ full-attention
entertainment needs, its financial
prospects are stronger than ever
before.



On its fiftieth birthday in November 1970 radio was “alive and well.”
The number of AM stations had quadrupled from under 1,000 in 1945
to over 4,250. The number of FM stations had grown from 50 in 1945
to more than 2,000. Radio billings had increased every year but two
(1954 and 1961) and reached a level of more than $1,250,000,000,
with every indication of continued growth. The majority of AM stations
and AM-FM combinations were reporting profits. Radio listening was
rising as more people found that specialized stations offered services
they wanted. Broadcaster confidence in both AM and FM was reflected
in the rising prices of buying stations and the steady increase in the num-
ber of FM stations on the air.

Radio had undergone vast changes since the mid-1940s when it
was in its traditional prime. Of the following generalizations one might
have made about radio then, not one is true today.

1. It was the most popular entertainment and news medium. To a de-
gree, the radio receiver was the center of the home and family ac-
tivities frequently revolved around the broadcast schedule.

2. It attempted to be “all things to all people.” The average station
schedule had something for everyone from news and commentary
through variety and comedy to religion, discussion, sports, and
children’s programs.

3. The most popular programs came from the networks. Most of the
more powerful stations were either network owned or affiliates.

4. The most prevalent form of advertising was “sponsorship” in which
the advertiser bought a segment of time and provided the program
and all the commercial messages.

5. Most radio music was live. There was no convenient way to make
program recordings, and it was generally agreed that playing re-
corded music (aside from sound effects, mood music, and special
seasonal tunes) was not quite respectable.

Of radio today we can make the following generalizations, none of
which was true in 1945.

1. Radio is highly popular but secondary to television, especially as a
home-centered “full-attention” medium.

2. Radio’s emphasis is primarily on serving the music and informa-
tional needs of its audiences. The key to programming is “format.”

3. The regularly scheduled programs attracting the most listeners are
originated by the stations or by schedule syndication companies with
which the stations have contracted. A network affiliation no longer
has the great value it once possessed.
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Changing Patterns
in AM

4, Most advertising is “participating” with commercial messages in-
serted into programming provided by the stations.

5. Programming consists primarily of recorded music, dialogue, and
newscasts with a bow to nostalgia in the old radio comedy and
drama programs being revived.

The history of radio from the days of its traditional prime in 1945 can
be divided into three periods.

1945-1960 Changing Patterns
1960-1970 Steady Growth and Successful Emergence of FM
1970-1976 Dominance of Format Programming

4.1 1945-1960 CHANGING PATTERNS

When World War II ended in 1945 there were fewer than 1,000 AM
stations on the air. There was no reason to expect the number to change
significantly, but by the end of 1950 there had been an increase of 135
percent to 2,231. The increase was motivated by the financial success
of radio in the early 1940s and facilitated by two changes in FCC cri-
teria for new stations.

First, in the Sanders case (1940) the Supreme Court ruled nega-
tively on one of the key factors which had held down the number of new
stations in the 1930s—economic injury.

For some years it had been the responsibility of an applicant for a
new station to argue that there was enough potential advertising in the
community to support its proposed operation along with the existing
stations. Until the approach of war brought the nation out of the De-
pression, it was almost impossible to show an abundance of advertising
anywhere.

The Sanders brothers operated a station in Dubuque, Iowa, and
had opposed the application of a new station on the grounds that the
current station would suffer when the advertising was divided between
it and the newcomer. The FCC disagreed with the Sanders brothers
and granted the new application. The case was appealed to the courts.
The Supreme Court rejected the Sanders brothers’ appeal on the nar-
row grounds that they had attempted to show only that they would suf-
fer economic injury if the new station were approved—they had not
taken the next step of showing that both stations might have so much
difficulty in securing advertising that the public would suffer from re-
duced services. In reviewing the background the Court pointed out that
the airwaves were the property of the public and the FCC was charged
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Changing Patterns in
AM Dollar Flow

with regulation in the public interest. The economic welfare of the indi-
vidual station should be of no concern to the Commission. But if the
addition of a new station could be shown to place all stations in a com-
munity in financial jeopardy, the Commission was free to inquire
whether that potential jeopardy would hurt the public by lessening the
service available to it.*

The Court was thus careful to specify that its decision was limited
to one particular aspect of economic injury, but the FCC proceeded as
though the whole matter had been placed outside its area of responsi-
bility. When a vastly increased number of new applications began com-
ing to the FCC in 1945 and 1946, the Commission simply ignored the
economic-injury question.

Secondly, the FCC itself decided to provide less protection for ex-
isting stations against “electrical interference” (jamming) than it had
given in the past. In the 1930s new applicants were expected to dem-
onstrate that their signals would cause very little or no interference
with either ground or sky waves of stations already on the air. In the late
1940s they had to demonstrate only that their signals would not inter-
fere with the primary ground-wave coverage of existing stations.

We will never know all the reasons behind the change in policy
(some guessed the FCC felt limiting the efficiency of AM stations w