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This second edition of the brief version of Broadcast-
ing in America abridges and updates the seventh
edition of the complete text (1994) for the benefit
of instructors who find the latter too fong and de-
tailed for their needs. The reduction to fourteen
chapters better suits classes taught on the quarter
system, for example, and those in which supplemen-
tary readings are assigned. The brief version drops
some of the exhibits, examples, and sidebars—and
all footmotes—and is written more succinctly.
This edition of Broadcasting in America retains
the same basic structure as previous editions and
reiterates our underlying goal of viewing electronic
media in a broad academic perspective. We view
media in context, both as products of contemporary
social forces and as social forces in their own right.

Changes in the Second Edition,
Brief Version

The second edition of Brief takes yet another step
in BLA’s evolution from a text devoted originally to
radio and television, then to radio, television, and
cable, to one that provides a comprehensive review
of all electronic media. It even includes some tech-
nologies, such as computers and telephony, never
before studied as part of muass media, but which
play an increasingly important and integral role in
human communication.

With this book, we have responded to recommen-
dations of reviewers and instructors and to recent
developments in the field. For example:

An entirely new Chapter 1 examines the informa-
tion superhighway and the accelerating conver-
gence of various electronic media forms.
Chapter 2, “From Radio to Television,” combines
Chapters 1 and 2 of the seventh edition into one
chapter covering the history of traditional broad-
casting, while Chapter 3 addresses the increasing
role of cable and other electronic media, including
telephony.

Technical material in Chapters 4 and 5 covers
electronic media basics, then explores the devel-
oping digital revolution, high-definition televi-
sion, and the complexities of sophisticated
networking and switching.

Chapter 6, “Commercial Operations,” blends in-
formation from the seventh edition’s Chapters 6
and 7 into one chapter on the basics of commercial
electronic-media organization and economics.
The chapter also contains a contemporary analy-
sis of the media job market with special reference
to women and minorities.

Chapter 7, “Noncommercial Services,” corres-
ponds to Chapter 8 in the seventh edition and
continues that chapter’s full integration of pro-
gram and audience material that had been placed
elsewhere in previous editions of BIA.

Chapters 8 and 9 describe how new economic
forces have affected programs, programming, and
program production. The information reflects
the emergence of cable television as a major player
with its own creative agenda and programming
strategies.

Chapters 10 and 11, “Ratings” and “Effects,” re-
view research methods and discuss the impact of
media on audiences and of audiences on media.
Discussion of policy and regulation in Chapter
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12 emphasizes service licensing and franchising
In Chapter 13, we concentrate on the many con-
stitutional controversies aver content and owner-
ship.

e The concluding Chapter 14, “Global View,” re-
views the rapid and radical changes in electronic
media in other countries.

Coverage of Recent Developments

We also continue in this second edition of BL4 Brief
the ongoing process of updating the reader about
changes in electronic media. Such changes occur
more rapidly now than ever before: the FCC reorga-
nizes itself; Congress enacts new legislation; indus-
tries react; technologies reinvent themselves; and
competition intensifies. We have incorporated cov-
erage of developments that occurred in the two
years between the production of the full-length sev-
enth edition and the production of this text, includ-
ing the following:

e The announced acquisition of Capital Cities/
ABC by Disney and of CBS by Westinghouse.

o Congressional passage in 1995 of sweeping legis-
lation that would transform the structure of elec-
tronic media, and the threat of a presidential veto.

e Demise of the 25-year-old Prime-Time Access
Rule.

e The debut and enthusiastic consumer acceptance
of direct broadcast satellite service offered by
USSB and DirecTV.

o Enormous strides by Fox toward parity with ABC,
CBS, and NBC, and the premiere of two new
networks—United Paramount and Warner Bros.

e Mergers and acquisitions—announced and
aborted—involving such corporate giants as TCI,
Time Warner, and Bell Atlantic, and the emer-
gence of telephone companies as major travelers
on the information superhighway.

o Public broadcasting’s struggle to survive Congres-
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sional efforts to “zero out” federal financial sup-
port.

o The history-making departure of Arbitron from
the television rating business.

o The Q.. Simpson trial, whose many facets dictate
its inclusion in several sections of the book.

Ancillary Support

Dr. Louise Benjamin of the University of Georgia
has prepared a new Instructor’s Resource Manual with
Test Items for BIA Brief’s second edition, as she has
for earlier editions of both versions of the text. The
test items are available to instructors on computer
disk in IBM or Macintosh format.
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ou already know something about Americari
i electronic mass media even before you pick
up this book. Like most of your friends, you
probably use radio, television, cable, and videocas-
sette recorders daily—to the point where they take
up a substantial part of your time. So why, then, a
textbook on something readily available in your life?
What can you possibly learn that you don’t already
know? Well, try these points:

e Where do today’s media giants come from? How,
for example, did CBS, MTYV, and Ted Turner get
their start?

o How are programs made, how are they paid for,
who chooses them, and why?

e Do we watch the same kinds of programs our
parents did? Is anything really “new”?

« Just how accurate are those ratings we hear about?
(“Nobody ever asks me what I watch!”)

o How much does government control what we see
and hear? Should it control more? Or less?

« And why do we have a system of electronic media
so different from those in most other countries?

Studying electronic media as the year 2000 ap-
proaches is an increasingly exciting thing to do.
Rarely has such dramatic and rapid change occurred
in the ways people communicate. Reports of new
developments appear almost daily. Yet many of us
take all this as matter-of-factly evolutionary. After
all, most young people in America have grown up
with computers, video games, and multichannel
television, and they take these artifacts quite for
granted. But staying on top of what some regard as
a media revolution, with all of its twists and turns,
its subtleties and its implications, is a challenge for
any serious student of communication.

1.1. The Information
Superbighway

Some who write about the burgeoning world of
electronic media have found it useful to refer to
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futuristic systems of high-capacity, high-speed paths
across the country and around the globe as The
Information Superbighway (see Exhibit 1.a).

What It Means

One organization that explores such matters defines
the information superhighway as

. a system of pathways that will provide unlimited
information—news, entertainment, data, personal
communications—to the people who want it. That
information will be available widely, easily and in mix-
tures of text, audio and video. Consumers will be able
to send and receive information and choose when they
do it. . . . [W]hether by computer, TV, phone or a
hybrid of them, people will be able to “travel” the
superhighway to get news, shop, socialize, work, attend
school, and have fun without having to leave home.
(The Freedom Forum, May 1994: 4)

Creative adopters of this metaphor have both ex-
panded and subdivided it, suggesting that the super-
highway has on-ramps and off-ramps, potholes and
traffic jams, tolls and bridges and tunnels, speed
limits or no speed limits, supersidewalks (for those
who wish to move at a slower pace), even roadkill
(to describe the unsuccessful would-be traveler).

Like any wonderfully descriptive metaphor, this
one, too, has become a cliché through overuse. T’
avoid it, writers have fashioned substitutes and varn-
ations: infobabn, I-way, info-highway, electronic bigh-
way, data highway, communicopia—the list is endless.
Detractors refer to the info-bypeway; visionaries
speak of a field of dreams (“If you build it, they will
come”).

Although the first use of the term remains ob-
scure, Vice President Al Gore, the Clinton adminis-
tration’s leading spokesperson on the subject, claims
he coined “information superhighway” in 1978.
The federal government laid out its expectations
for the highway as a key to general economic im-
provement and individual well-being in a 1993 re-
port that referred to the National Information
Infrastructure (N1I), an expression that sounds some-
ho_more official.



But as with any good metaphor, “information
superhighway” likely will be widely used until a
better expression surfaces. According to a Freedom
Forum study, selected newspapers, magazines, and
broadcasters employed the phrase, or one of its vari-
ations, nearly 3,000 times between January 1992
and February 1994. Still, the Miami Herald reported
three months later (while further refining the meta-
phor) that

[Tlhe information superhighway may be one of the
buzzwords of the year, but most people are still in the
computerized ditch. A Louis Harris poll found that
two out of three Americans had not read or heard
anything about {it]. . . . Even among the 34 percent
who knew the term, fewer than half said they under-
stood it well. All the same, 27 percent thought the
electronic network an excellent idea. (Miami Herald,
9 May 1994: 7A)

Convergence

Whatever we choose to call it, the information su-
perhighway will result from convergence—the com-
ing together of, and blurring of lines between, what
until now had been essentially discrete communica-
tion forms (broadcast, cable, telephony, computers,
mail). This convergence is not only of technologies,
of “hardware,” of means of transmission and deliv-
ery, but also of content. When complete, it will be
seamless (without interruption) and transparent (with
separate elements undetectable by users).

Convergence results in what most call multimedia
(although some, in what seems a bit of a reach, refer
to telemedia or even telepower)—the combination of
“more than one medium, where the media can in-
clude speech, music, text, data, graphics, fax, image,
video and animation. A key point is that different
media are integrated—that is, they are linked, syn-
chronized and commonly controlled. Connections
are set up in an integrated way. The media can also
be interactive or non-interactive” (Mayo, 1992).
Muldmedia, in turn, serve as foundation for the
superhighway (there’s that metaphor again). Exhibit
1.b offers one concept of what a future home multi-
media setup may look like.

Divergence

But back to potholes and roadkill. Some observers
suggest that the superhighway is not inevitable, or
at least that it will not achieve wide implementation
for many years. Most concerns center around basic
economics and how consumer acceptance and gov-
ernment regulation will affect those economics.

Detractors point to technophobia—the fear of or
disinterest in technology on the part of many Ameri-
cans. Even in the mid-1990s about a third of all
U.S. households either have no access to or choose
not to subscribe to what most young people regard
as a necessity—cable. Although more than 80 per-
cent of homes have VCRs, anecdotes abound de-
scribing the millions of units that mindlessly blink
“12:00,” awaiting their owner’s electronic educa-
tion; only about a third have home computers
and fewer than 5 percent have fax machines (EIA,
1994).

One 1994 survey found that only about 54 per-
cent of respondents had any interest in interactive
services—perhaps the most important aspect of
the superhighway; 34 percent said they were not
interested; 12 percent weren’t sure (Broadcasting &
Cable, 23 May 1994: 6). As indicated in Exhibit 1.c,
of those interested, most (about 44 percent) said
they would be willing to pay for video-on-demand
(VOD), a service that would provide subscribers
with a menu of movie titles and allow them to watch
individual films on their home screens—for a
price—whenever they wanted to. But some cable
operators doubted that actual consumer use would
justify the enormous investment necessary to install
VOD, pointing to studies that show people are in-
terested mostly in the latest hit movies. As for other
superhighway services (on-line information serv-
ices, video games, home shopping, etc.), none at-
tracted even 25 percent of respondents.

Nor is government’s role yet clear. On the one
hand, the Clinton administration in 1993 pledged
$5 billion to help offset the costs of developing
software and equipment necessary to build the su-
perhighway. On the other hand, critics suggest that
the last thing America needs is a politically backed
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The Information Superbighway

Early navigators on the information superhighway may need a roadmap to find their way, as content providers—such
as the example represented on the left—deliver their services (inany of them interactive) via cable systems, telephone
companies, and satellites, over wires and fiber optics and through the air to individuals, businesses, and governmental

and educational institutions.
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By the turn of the century, a home multimedia center
may become a common feature in some households.
The potential size of the projection, wall-mounted
T1IDTV video screen (five feet across or even more),
as well as the capacity of digital multi-track sound
systems could force multimedia use to take over an
entire room. The center features an integrated and
fully digital set of devices to offer multiple video and
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audio inputs through integrated decoders at the flick
of a universal remote button. Not shown here, but an
important part of any such room, will be interactive
audio and video services allowing consumers to “talk
back” to program producers. Home units for inter-
active video telephone and personal communication
services (PCS) may be a part of such rooms.
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or bureaucratically operated information infrastruc-
ture.

Some blamed government for 1994 collapse of
the historic combination of Bell Atlantic Corpora-
tion (a Regional Bell [telephone] Operating Com-
pany, or RBOC) and Tele-Communications Inc.
(TCI, the nation’ largest cable operator)—a union
that offered high hopes of jump-starting the ride

toward the superhighway. Valued at some $33 bil-
lion, the merger fell apart soon after the Federal
Communications Commission ordered cutbacks in
fees cable companies charge their subscribers.
Other observers discounted the notion that govern-
ment was at fault, pointing instead to ego, greed,
and personality clashes of the companies’ top execu-
tives as the real culprits.
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1.2 The Players

Neither Bell Atlantic nor TCI abandoned all expan-
sion plans, however (as detailed later). Rather, they
and others continued—albeit somewhat more cau-
tiously, perhaps—to explore the best routes they
might take. Although, as noted earlier, distinctions
among media grow ever more cloudy, a better un-
derstanding of the convergence phenomenon re-
quires a closer look at the major players.

Broadcast

‘Traditional radio and television run the greatest risk
of being stalled at the on-ramp of the information
superhighway. With their single, one-way-only
channels, they do not fit easily into a multichannel,
interactive future. But they are not dinosaurs yet.
Nor need they become extinct if, as now seems the
case, they move into the 21st century in their out-
look and operation.

ABC, CBS, NBC, and Fox—the national televi-
sion broadcast networks—cantinue to be the most-
watched source of information and entertainment.
They likely will remain for some years as the princi-
pal providers of national news, major sporting
events, and broad-based entertainment, as well as
the best way for national advertisers to reach a criti-
cal mass of consumers. But the advent of interactiv-
ity may dramatically change networks from single-
channel program distributors to multichannel pro-
grammers.

In fact, the concept of “channels” may disappear
altogether as viewers select from menus of programs
sorted by content (sitcom, drama, nature) rather
than source (ABC, CBS, NBC). So may program
“schedules” become obsolete as, for perhaps 50
cents, subscribers can, whenever they want, order
a replay of last night’s CBS Evening News or yester-
day’s episode of General Hospital.

In the meantime, networks have already moved
into cable (examples include NBC’s CNBC and
America’s Talking channels, and ABC interests in
ESPN and Lifetime). More recently they have
begun such interactive applications as on-/ine infor-
mation services (Prodigy and America Online, for
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example—see Exhibit 1.d) and CD-ROM (compact-
disc-read-only-memory) devices, already popular
through home computers. In 1995 CBS became the
first major broadcast television network to set up
its own home page (a dedicated site for information)
on the Internet (a worldwide interconnection of
computers).

For individual broadcast stations, however, the
future is less clear. With digital video compression
(allowing multiple channels to operate in the space
formerly occupied by only one) and conversion to
high-definition television, television stations may
create breakthroughs necessary for survival.

Radio stations already compete against cable-
delivered, commercial-free, CD-quality, multichan-
nel audio. Given more new services that promise
the same—delivered by satellite directly to the home
or car or portable receiver—many stations may not
survive the technological revolution.

Their rescue and, to a large extent, that of televi-
sion stations as well may depend on the level of
governmental dedication to two concepts on which
broadcasting was founded and under which it has
long operated:

e Localism. National program delivery systems can-
not directly serve the unique needs of individual
communities. Stations can.

o Universal availability. After buying a receiver,
Americans have long enjoyed information and en-
tertainment from over-the-air radio and televi-
sion at no additional expense (except indirectly
through costs of advertised products). Any deliv-
ery system that requires subscription payments
will be out of reach for a substantial number of
people.

Cable

Today more people receive their television pro-
grams by cable than by over-the-air broadcast. But
cable also offers much more than TV,

Many cable operators are experimenting with, or
are actually offering, interactive systems that permit
subscribers to order movies or TV program reruns
whenever they want (video-on-demand) or almost
when they want (near-video-on-demand), to play
video games, and to order merchandise without call-
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All major television networks have entered the superhighway, as this sample screen from
NBC on America Online illustrates.

Source: Photo from the National Braadeasting Company, Inc.

“

ing a 1-800 number. As rechnologics advance, as
systems replace coaxial cable with more efficient
optical fiber, applications will expand even further.
Indeed, one cable expert argues: “Forget about the
over-hyped two-way interactive service. The most
economic use of the cable system is to compete

against the local telephone company” (Broadcast-
ing & Cable, 11 April 1994 6).

Using video compression, some cable program
services (I1BO, for example) are already multipleximg
their signals, sending out multiple channels. Nearly
every day someone announces plans for a new
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service, specializing in everything from animals and
antiques, through cowboys and golf, to parents and
women’s sports. Again, basic questions of econom-
ics—not technology—will determine which of these
channels will survive: How many subscribers will
pay to see them; how many advertisers will pay to
have commercials carried by them? Because cable
already has a direct, physical connection to the
homes it serves, however, it is a frontrunner on the
information highway.

Telephone

But 2 newcomer has entered the race. For years
telephone companies (tekos) satisfied themselves by
delivering plain old telephone service (POTS), with
occasional bursts of modern technology such as call
waiting. All that has changed. Now telephony is
moving full speed ahead—as either competitor to
or partner with cable and others—to build the su-
perhighway.

Freed from some of their legal limitations (al-
though litigation continues), telcos are building so-
called video dial tone services (VDT), through which
they deliver video programming and, in some cases,
full electronic media operations indistinguishable
from cable companies.

Deals have come from everywhere, strange alli-
ances have been forged, and bizarre competitions
have begun: Nynex (another RBOC) backed Via-
com (a major cable operator and program supplier)
in the latter’s acquisition of entertainment giant Par-
amount; Time Warner (operator of the local cable
system) and Rochester (NY) Telephone (an inde-
pendent telephone company) entered into an
agreement whereby each would compete head-
to-head with the other, in the same city, in both
cable and telephone services; and Southwestern Bell
(yet another RBOC) bought two Washington (DC)
cable companies and later sought to compete in the
telephone business in that same area, which was
already served by Bell Atlantic. The head begins to
swim.

Like cable, the telephone industry already has a
physical connection to the home. Indeed, telcos
serve far more homes than do cable operators. In
addition to their huge financial base, what gives

10 Chapter 1 Introducing Electronic Media

telephone companies—at least for a ime—an ad-
vantage over cable in building the superhighway
is their experience with sophisticated switches that
direct signals to and from designated locations and
that are essential to any full-scale interactive service
(see Exhibit 5.0, p. 128). Offsetting this advantage
to some degree, however, is cable’s experience in
programming.

Computers

Regardless of whether program delivery is by cable
systems or telephone companies, or both, comput-
ers will play a central role in building and operating
the superhighway. Indeed, electronic media already
employ them in a variety of ways. For example,
the now-familiar set-top converter box that facilitates
multichannel cable is a computer. Television sta-
tions and cable systems use computers to insert
commercials and program materials at prescribed
times. High-volume video servers that store and re-
lease programs for video-on-demand are comput-
ers. And today’s personal computers (PCs) already
handle audio and video as well as data (see Exhibit
l.e).

The computer industry, however, sees itself as a
far more important player in the new information
age. Software companies such as Microsoft and
Apple want to build operating systems that will serve
as the data highway’s traffic cops, controlling the
flow of information to and from each viewer’s
screen. Meanwhile, TV Guide and others are per-
fecting electronic navigators that will tell viewers
what’s on television and where to find it (Exhibit
1.f; see also Exhibit 8.h, page 210).

But there’s more. The on-line computer service
Prodigy, for one, now includes feeds of cable net-
work programming directly to personal computers
(PCs). As noted earlier, broadcast networks are ex-
perimenting with on-line, interactive television (Ex-
hibit 1.d). One observer suggests:

There is much debate about what the “home informa-
tion appliance” will look like a decade from now. One
view—call it the Ronco Dicer Slicer Approach—is that
a single device combining all the aributes of a com-
puter and a television will emerge. It will have a high-
definition screen and a controller that is a cross



Multimedia PC

Many personal computers today include CD-ROMs respond to verbal commands, show television pro-
and audio systems, and modems for connecting to  grams, answer your phone, and take messages.
other computers. Some systems even talk to you and

Source: Reprinted by permission of Personal Computing magazine.




TV Guide On Screen

As the number of program options multiplies geo-
metrically, viewers will come to rely more and more
on electronic listings, such as those provided by
TV Guide On Screen.

Source: Photo courtesy 1995 TV Guide On Screen. TV
Guide On Screen is a trademark of TV Guide Financial,
Inc.

—

between a remote control wand and a keyboard. (In-
deed, Packard Bell has introduced a line of PCs that
serve also as radios, televisions, telephones, CD-
ROM:s, and fax machines. On the other hand] . . .
there is an increasingly accepted school of thought
that there will someday be not one but many devices in
the home. Like kitchen appliances today, information
appliances a decade from now will each have a different
function. The personal computer and the TV will be
so affordable that the average family will think nothing
of having one or more of each, as well as other informa-
tion appliances, like smart telephones. (New York
Times, 8 May 1994, Section 3: 1, 8)

Newspapers
Some people say that no electronic device can ever

duplicate the convenience and utility of the newspa-
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per. Still, many in that industry have wisely elected
not to take a chance.

Newspaper giant Knight-Ridder first tried elec-
tronic publishing in 1978. But its Viewtron system
proved too costly and slow and folded in 1986. Un-
daunted by this experience, it has joined with other
major publishers including Gannett, Times Mirror,
and the Tribune Company to explore ways to use
computers and telecommunications for news deliv-
ery (Exhibit 1.g).

In the meantime, some applications are already
in place or in the planning stages, which move news-
papers into convergence and into that congested
line of traffic waiting to get on the superhighway.
The Chicago Tribune in 1992 became the first to
offer an electronic newspaper—Chicago Online—as a
national service. Within two years at least 60 dailies,
including most of the nation’s biggest newspapers,
were offering or working on electronic services of
some sort. Many now feature audiotext services
whereby the public calls a published number and
selects from a menu of items that include news
and sports headlines, weather, even samples from
recently released musical recordings. Times Mirror
has announced plans to create The Outdoor Life
cable channel and, with Nynex, to offer electronic
shopping in the New York City area.

Some newspaper companies have long since ex-
panded into other media areas. The Tribune Com-
pany, for example, owns several radio and television
stations as well as newspapers in major markets,
originates ChicagoLand Television news, and pro-
duces TV shows, including Geraldo.

1.3 Some Essential Terms

Given all this, one might well argue that this book’s
title, Broadcasting in America, is misleading. Indeed,
content s not limited to America butrather examines
other national systems as well. Nor is it limited,
in precise terms, to broadcasting. The trouble is,
electronic sources of information and entertainment
have grown so varied that, quite frankly, no single
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Major newspapers are moving onto the electronic superhighway. One example shown
here is a page from an experimental portable information tablet developed by Roger
Fidler, director of Knight-Ridder’s Information Design Laboratory. Readers will touch
the “flat-panel newspaper” screen to browse, activate full-motion video with sound, and
read stories in more detail.

Source: Photo courtesy of Knight-Ridder Information Design Laboratory.
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word describes them all. The Federal Communica-
tons Commission (FCC), as do some others, uses
the phrase “broadcasting and electronic media” to
distinguish radio, television, and related services
such as cable television from common carriers.
These terms need exploration here to show how
classifications result in legal and financial conse-
quences.

Common Carriers vs. Electronic
Mass Media

One way to determine whether a communication
service is an electronic mass medium is to ask who
has responsibility for its content. Telephone compa-
nies are the best example of common carrier. A
telephone company may neither edit conversations
nor restrict who will make use of its facilies. A
broadcast station does both.

Electronic mass media select programs, perform-
ers, and speakers and edit what they say and do. In
fact, many have a legal responsibility to do so. In
exchange for assuming this responsibility, electronic
mass media come under the protection of the First
Amendment to the Constitution, which guaran-
tees freedom from government interference with
“speech” and “the press.” Operators of common
carriers, however, supply communication facilities
such as telephones and satellites without assuming
any responsibility for what is normally transmitted
on those facilities. Having no “speaking role,” they
have no need to invoke constitutionally protected
freedom to speak at will by telephone or satellite.

These fundamental differences between elec-
tronic mass media and common carriers have several
other practical results, usually involving tradeoffs—
each advantage tends to be offset by a disadvantage.
The public can demand, as a right, equal access on
equal terms to acommon carrier, such as a telephone
system. No one can assert such a right to use a
broadcasting station or cable channel (except for
political candidates, who are entitled to equal oppor-
tunities to use broadcast and cable television facili-
tes). It is easier to obtain a common carrier license
than one for a broadcasting station or cable system.
The government, however, usually controls com-
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mon carrier profit levels and fees they charge their
customers. Electronic mass media (except cable, as
we shall see) may charge whatever the traffic will
bear and may make as much profit as they can, so
long as competition prevails.

Broadcasting Defined

Many assume that 4zy program or message trans-
mitted over the air, or even over cable, constitutes
“broadcasting.” But to qualify as broadcasting, pro-
grams or messages must meet specific tests. As de-
fined legally, to broadcast means

to send out sound and pictures by means of radio waves
through space for reception by the general public.

The phrases “by means of radio waves through
space” and “reception by the general public” are
crucial: Cable television systems do not broadcast
through space, but rather they send programs
through cable.

Communication “by means of radio waves” in-
cludes many nonbroadcast services, such as CB
radio, police calls, taxi dispatching, beepers, and
mobile telephones. However, these services operate
point-to-point (from a source to one intended recipi-
ent) or point-to-multipoint (from a source to more
than one specific recipient). Anyone with a suitable
receiver can intercept such transmissions, but they
are not intended “for reception by the general pub-
lic” and therefore do not count as broadcasting.

The verb to broadcast was adopted to distinguish
the new radio communication method from the pre-
vious point-to-point orientation of radiotelegraphy
and radiotelephony. “Broadcasting” expresses the
idea of scattered dissemination to anonymous, un-
defined destinations (listeners/viewers). The term
comes from the farmer’s act of hand-sowing grain
by casting it broadly. The sower lets seeds fall where
they may. (Students should be careful to remember,
by the way, that the past tense of the verb broadcast
is also broadcast—not broadcasted.)

Hybrid Services

Such broad distinctions between common carriers
and electronic mass media become less clear with



new services that have characteristics of both (re-
ferred to here as bybrids). Cable television, for ex-
ample, at first occupied a particularly ambiguous
position. Most cable systems operate much like
common carriers. They enjoy local monopolies and
exercise no editorial control over most of their pro-
grams, which come from broadcast stations and
cable-program networks. Should these factors put
cable operators in the same legal basket as common
carriers?

Or, since cable systems carry broadcast programs
and sometimes originate their own programs in the
manner of broadcasters, should they be subject to
the same laws as broadcast stations? The question
was debated for three decades until Congress finally
resolved it in 1984 by recognizing cable as a service
that is neither a common carrier nor a broadcaster
but a mixture of the two.

Cable operators continue to claim the same First
Amendment rights as broadcasters. For example,
they maintain that for a city to impose content limi-
tations on a cable system it franchises would violate
the cable owner right of free speech. This claim’s
legality has been challenged, but so far the courts
have upheld cable operators. At the same time, how-
ever, cable is subject to governmental rate regulation
(see Section 12.8).

Direct-broadcast satellite (DBS) services offer an-
other hybrid example. Satellites usually function
as common carriers, but direct-to-home satellite
transmission seems equivalent to regular broadcast-
ing, with the station located in space instead of
on the ground. However, DBS program providers
scramble their signals to prevent anyone other than
paying subscribers from receiving them. This bar-
rier to reception by the general public puts DBS
services in the point-to-multipoint rather than
broadcast category. The FCC settled the question in
1987, when it defined DBS transmissions intended
only for paying subscribers as nonbroadcast services.

Even the telephone, the classic example of a com-
mon carrier, has become increasingly hybridized. It
first took on a mass entertainment information role
when it offered “dial-it” services, sometimes called
mass announcement services. For a price, listeners can
hear, and in some cases participate in, audio “pro-

grams” by dialing numbers with special prefixes
(usually 1-800 or 1-900). Public concern over por-
nographic dial-it services brings into question the
common carrier’s traditional hands-off policy with
regard to message content.

As telephone companies move more and more
into multichannel audio and video delivery of enter-
tainment programs and information services—both
their own and those of others—they become less
and less distinguishable from cable systems.

1.4 Back to Basics

The information superhighway metaphor proves
most useful in describing those converging technol-
ogies that serve as conduits or delivery systems. It
is less helpful in discussions of content providers:
program producers and information suppliers.
Cable operators, telephone companies, even
computer hardware and software manufacturers
want to build the superhighway and control what
travels over it. But, in the final analysis, corporate
successes in the information age will be determined
not by how but rather by what they deliver. Most
people simply have no interest whatsoever in
whether they receive information and entertain-
ment through a wire (or possibly rwo wires—one
for a cable system and one for the telephone com-
pany), or over the air (by traditional broadcast or
by direct-broadcast satellite), or whether the picture
appears on a traditional television receiver or on a
computer screen. What they do have interest in is

o the variety and quality of the programs and ser-
vices they receive,

e how easy it is for them to receive them, and

* how much they have to pay for the package.

The student of electronic communication, how-
ever, must understand how it has developed, how
it works, how it is controlled, how it affects and is
affected by its several audiences, and—in the next
chapter—how it all began.
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s guideposts in broadcasting’s development,
five dates stand out:

e 1896, the original Marconi wireless patent

e 1920, inception of radio broadcasting

o 1927, passage of the Radio Act (most of which
carried over to the 1934 Communications Act)

o 1948, television network broadcasting begins

e 1975, firsthome VCR is sold and HBO announces
plans to use a satellite for program distribution,
setting the stage for cable’s expansion

In addition, both world wars helped define im-
portant technical phases in radio’s development:

e From 1914 to 1918, World War I stimulated rapid
evolution of wireless technology and set the stage
for radio’s debut

e From 1939 to 1945, World War II temporarily
delayed television’s emergence, though wartime
research developed ultrahigh frequencies that
TV’s postwar expansion would require. Today’s
electronic media, however, are based on even ear-
lier precedents.

2.1 Precedents

Public appetite for mass entertainment developed
decades before radio. Popular newspapers, home
phonographs, and motion-picture theaters all en-
couraged a mass media habit, making it easier for
broadcasting to achieve success in a very short time.

Urbanization

These older media grew out of fundamental social
changes encouraged by the Industrial Revolution
(roughly 1740-1850). For centuries, most people
worked on farms or in related agricultural roles.
But industry, based initially on steam power, in-
creasingly drew people away from the land to live
and work in cities.

These urban populations became the target of
what we now call muass media—technology-based
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means of communication that reach large numbers
of people, delivering news and entertainment that
most people find interesting, and at a price they can

afford.

Penny Press

Urban concentration and increasing literdcy and
leisure time all helped to transform newspapers.
Originally aimed primarily at a wealthy and edu-
cated elite, they became a product for the masses.
The “penny press” signaled this transformation
when, in 1833, the New York Sun began a trend
toward mass-interest, mass-produced papers. Cop-
ies sold for a penny, first in the thousands and even-
tually in the hundreds of thousands. The penny
press exploited news of everyday events, sensational
crimes, gossip, human-interest stories, sports, and
entertaining features—all presented in a breezy style
that contrasted with the flowery essay approach of
the past. Popular newspapers appealed across lines
of class, gender, age, political party, and cherished
beliefs. By the 1890s some mass-oriented newspa-
pers had circulations of more than a million.

Vaudeville

Early broadcasting inherited the entertainment role
long fulfilled by vaudeville acts. Immensely popular
from 1880 to 1920, vaudeville featured song-and-
dance teams, short plays, Irish tenors, ethnic comics,
and performing animals. Well-known vaudeville
acts toured the nation, filling theaters in cities large
and small. At their peak, vaudeville circuits sold
more tickets than all other kinds of entertainment
combined.

The Phonograph

Around the turn of the century, owning a phono-
graph (often housed in a handsome wooden cabinet)
accustomed people to investing in a piece of furni-
ture that brought enterminment into the home. By
the end of World War I, on the eve of radio’s in-
troduction, some 200 phonograph manufacturers



turned out more than two million players each
year.

But records used acoustic recording methods and
were little different from those that Thomas Edison
invented in 1878. Devastated by competition from
radio broadcasting and loss of buyers because of the
Great Depression, the phonograph industry nearly
disappeared by 1933.

Ironically, radio soon came to the rescue of the
recording industry. Radio widened audiences for
music of all kinds and introduced improved elec-
tronic means of sound reproduction that helped the
recording industry to expand again in the 1930s.

Motion Pictures

Like the phonograph industry, movies were well
established by the time broadcasting began in the
1920s. Moviegoers returned weekly for serial dra-
mas, which eventually had their counterparts in
broadcasting. Movies also benefited from radio’s
electronic technology.

The lack of synchronized sound—the precise
matching of sound and action—long stymied prog-
ress toward acceptable “talkies.” They finally began
in earnest in 1928, with several rival sound systems
competing for acceptance. One of these sound-on-
film systems had been developed by RCA, the owner
of the first national radio network—an example of
the many links between broadcasting and motion
pictures in the 1920s, long before television brought
the two visual media into an even closer relation-
ship.
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2.2 Wire Communication

Broadcasting built not only upon audience habits
developed by these earlier media but also upon its
direct technological and industrial forebears—the
telegraph and telephone. These prebroadcast wire
technologies communicated from point to point
rather than, as broadcasting does, to the general
public.

The Telegraph

The British first developed electrical telegraphy in
the 1820s as an aid to early railroad operations.
An American artist/inventor, Samuel F. B. Morse,
conducted extensive telegraph experiments in the
1830s—at a time when westward expansion put a
high premium on rapid communications over long
distances. Morse made significant telegraph im-
provements, including a receiver that recorded mes-
sages on strips of paper. He and a partner devised
the Morse code to translate numbers and letters
into the dots and dashes of telegraphic language.
That same code served for early prebroadcast wire-
less communications.

In partnership with the federal government,
Morse installed the first operational U.S. telegraph
line from Washington to Baltimore in 1844. Three
years later the government sold its interest to private
investors, retaining only the right to regulate tele-
graphic services. By the end of the Civil War, West-
ern Union had emerged as the dominant telegraph
company.

The decision to sell—or privatize—the telegraph
started the United States on a telecommunications
path different from that of most other countries.
Typically governments own and operate national
telecommunications systems under Post and Tele-
graph (PTT) administrations, which later often also
had some control over broadcasting. However, in
recent years PT'T monopolies have come under in-
creasing attack as countries adopt the more efficient
American model of privately owned, competitively
operated telecommunication services.

Communications over transatlantic telegraph ca-
bles began in 1866 (after a short-lived attempt in
1858), enabling exchange of information between
Europe and North America in minutes instead of
weeks. Both submarine and land telegraphy had
early and lasting associations with news. Even as
the telegraph was under development, newspapers
had begun to share news-gathering expenses. The
French news agency Havas began in 1835. Britain’
Reuters started in 1851, establishing one of the first
international news wire services. An association of
small New York news agencies formed in 1856
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became the Associated Press in 1882, today a major
supplier of print and broadcast news and operator
of a radio network.

The Telephone

Inventors next turned their attention to wire trans-
mission of speech itself, seeking a way to eliminate
tedious encoding and decoding of telegraph mes-
sages. Many investigators seemed on the verge of
a solution in 1876, when Alexander Graham Bell
applied for his first telephone patent. Bell organized
the original Bell Telephone Company a year later,
when he secured a second essential patent. Though
control over Bell’s patents soon passed to others
who went on to develop the company known today
as AT&T (until 1994, American Telephone & Tele-
graph Company), Bell's name still means “tele-
phone” to many people.

AT&T developed a “long lines” network con-
necting local exchanges with one another, soon
owning the more important local companies. In
1914 AT& T ensured its supremacy in long distance
by acquiring a license to a crucial electronic inven-
tion, the Audion (see Section 2.3), which made
coast-to-coast telephone service possible. AT& T’
control of long-distance voice communication by
wire had an important bearing on broadcasting,
which after 1927 depended on such wire links for
network operations.

Three giant manufacturing firms would also play
key roles in radio broadcasting: Western Electric
(AT&T’s manufacturing arm), General Electric
(GE), and Westinghouse. Together they dominated
the electrical industry and helped shape its partici-
pation in early wireless communication.

(N R N X N N N J
2.3 Wireless Communication
Once speech-by-wire became possible, the next log-

ical step was wireless—speech communication at a
distance without costly physical links. The quest for
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such a system stimulated inventive juices of many
scientists and tinkerers in the late 19th century.

Hertzian Waves

Inventors in many countries claimed to have been
first in solving the problem. Most had common
access to important scientific knowledge about
electromagnetic energy published by two physicists.
In 1873 James Clerk Maxwell theorized that an
invisible form of radiant energy must exist—
electromagnetic energy. He described it mathemati-
cally, foreseeing that it resembled light radiating
out from a source in the form of waves.

In 1888 German physicist Heinrich Hertz re-
ported his brilliant laboratory experiments that con-
clusively proved the validity of Maxwell’s theory.
Hertz generated electromagnetic waves, transmit-
ted them down the length of his laboratory, detected
them, measured their length, and showed that they
had other wavelike properties similar to those of
light.

In effect, Hertz demonstrated radio. But he
sought only to verify a scientific theory, not to de-
velop a new way of communicating. It remained for
other experimenters to communicate with what they
called Hertzian waves. Later the scientific com-
munity adopted hertz as the standard term to ex-
press wave frequency. A hertz, usually abbreviated
Hz, means one wave-cycle per second. A 60-Hz
wave oscillates at the frequency of 60 cycles per
second.

“The Right Releasing Touch”

A young ltalian experimenter, Guglielmo Marconi,
is credited with developing radio as a viable means
of communication. He supplied “the right releasing
touch,” as a Supreme Court justice put it in uphold-
ing Marconi’s primacy in a later patent suit (US,
1942: 65). Stimulated by Hertz’s paper, Marconi
experimented with Hertzian wave signals in the
early 1890s, first sending them across the space of
an attic, then for greater distances on the grounds
of his father’s estate.



As soon as Marconi had convinced himself that
wireless telegraphy amounted to more than a labo-
ratory toy, he patriotically offered it to the Italian
government, which couldn’t see the potential. Still
only 22, Marconi next went to England, where, in
1896, he registered his patent. He soon launched his
own company to manufacture wireless-telegraphy
equipment and to offer wireless services to ships

Guglielino Marconi
(1874-1937)

In a 1902 photo, the inventor examines the paper
tape bearing a radiographic message in Morse code.
Though radio equipment still remained crude,
well-developed wire-telegraphy equipment could
be readily adapted to record wireless messages.
Seated is George Kemp, Marconis most trusted
engineering assistant.

Source: Photo from Smithsonian Institution, Washing-
ton, DC.

and shore stations. Exhibit 2.a shows Marconi with
one of the machines that displayed coded wireless
messages.

To a remarkable degree Marconi combined an
inventor’s genius with that of a business innovator.
As inventor he persisted tirelessly, never discour-
aged even by hundreds of failed attempts at solving
a problem. In 1909 Marconi shared the Nobel Prize
in physics (with Germany’s Ferdinand Braun) for
achievements in wireless telegraphy. As a business
manager, Marconi demonstrated a rare entrepre-
neurial talent plus a flair for effective public rela-
tions. In the early 1900s, to prove his system’s value,
he repeatedly staged dramatic demonstrations of
wireless to skeptical officials, scientists, investors,
and equipment buyers.

Among his business ventures, Marconi’s Ameri-
can branch had a decisive influence on the develop-
ment of broadcasting in America. Founded in 1899,
American Marconi developed a virtual monopoly
on U.S. wireless communication, owning 17 land
stations and 400 shipboard stations by 1914. All
these facilities used a wireless extension of the
telegraph principle—point-to-point communica-
tion between ships and shore stations, between ships
at sea, and to a lesser extent between countries.

This limited application of radiotelegraphy domi-
nated the first two decades of radio service because
the relatively crude Marconi equipment could only
transmit Morse code dots and dashes. Telephones
could have been used as microphones to transmit
wireless speech, but methods had not yet been found
to impress such complex information onto radio
waves.

The Vacuum Tube

The solution to this and related radio problems
came with development of an improved vacuum tube,
capable of sensitive, rapid, subtle variations in ac-
cordance with the changing volume and pitch of
speech. American inventor Lee de Forest followed
up on research leads suggested by Edison’s 1883
electric lamp and the original two-element vacuum
tube (diode) that Ambrose Fleming patented in 1904.
De Forest’s work resolved the related problems of
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signal generation, detection, and amplification—
and would eventually make broadcasting possible.

De Forest’s crucial improvement consisted of
adding a third element to a2 vacuum tube, turning
it into a triode. He positioned his new element, a
tiny grid or screen, between the diode’s existing
filament and plate. A small voltage applied to the
grid could control with great precision the flow of
electrons from filament to plate. Thus a weak signal
could be enormously amplified yet precisely modu-
lated. De Forest first experimented with his triode,
or Audion, in 1906.

The Audion marked a great leap forward—out of
the age of mechanics and into the age of electronics.
Electrons (particles of energy smaller than atoms)
could be controlled. This transforming ability to
manipulate electrons would revolutionize not only
communications but also virtually all science and
industry.

It took more than a dozen years to develop the
Audion and the new circuits to go with it—and
much of the necessary work was done by others. Its
first practical application improved not radio but
telephony. In 1913 AT&T purchased from de Forest
the right to use vacuum-tube repeaters (amplifiers
in telephone lines), achieving the first coast-to-coast
telephone service two years later.

Commercial Uses of Wireless

Into the 1920s wireless firms made money by sup-
plying telegraphic communication among ships,
between ships and shore stations, and to link conti-
nents. Overland wireless-telegraphy services had
less appeal because telephone and telegraph lines
satisfied existing needs.

Wireless offered unique advantages to maritime
commerce. In fact, Marconi chose international
yacht races for some early public wireless demon-
strations. Wireless also gained invaluable publicity
from its life-saving role in maritime disasters, one
as early as 1898. Each year the number of rescues
increased. Exhibit 2.b describes the most famous of
them all.

Radio had commercial possibilities as a long-
distance alternative to submarine telegraph cables,
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which were enormously costly to install. Because
of technical limitations, however, transoceanic
radio service did not become strongly competitive
until vacuum tubes came into general use in the
1920s.

On the eve of U.S. entry into World War [, Gen-
eral Electric (GE) developed its alternator; a new
type of radio-frequency generator, to send trans-
atlantic messages reliably—a major improvement
in long-distance radio communication. During the
1920s vacuum-tube transmitters displaced alterna-
tors. Tubes enabled use of the short-wave (high-
frequency) portion of the spectrum—more efficient
than low frequencies previously used for long-
distance communication. A sharp rise in transatlan-
tic radio traffic followed.

Military Wireless

Naturally navies took an interest in military applica-
tions of wireless from the outset. In April 1917 as
America entered World War I, the U.S. Navy saw
wireless as a threat to national security. Enemy spy
agents could (some did) use radio to send informa-
tion about ship movements, for example. Therefore
the navy took over all wireless stations in the coun-
try, commercial and amateur alike. It dismantled
most, operating a few for its own training and opera-
tional needs.

The Army Signal Corps also used radio, as did
the fledgling Air Service. Some 10,000 soldiers and
sailors received training in wireless. After the war
they formed a cadre of amateur enthusiasts, labora-
tory technicians, and electronics manufacturing em-
ployees. They helped popularize radio, creating a
ready-made audience for the first regular broadcast-
ing services that began two years after the war
ended.

To mobilize America’s wireless resources for war
more rapidly, the navy decreed a moratorium on
patent lawsuits over radio inventions. Manufac-
turers agreed to participate in a patent “pool,”
maximizing wireless progress without risk of in-
fringement suits.

By the end of the war, big business had developed
a stake in wireless and was ready to branch out into



The Titanic Disaster, Apwil 1912

A luxury liner advertised as unsinkable, the Titanic,
struck an iceberg and sank in the Atlantic on her
maiden voyage from Britain to the United States in
April 1912. One heroic Marconi radio operator stayed
at his post and went down with the ship, although the
second operator survived. Some 1,500 people died—
among them some of the most famous names in the
worlds of art, science, finance, and diplomacy—
partially because each nearby vessel, unlike the Fitanic,
had but one radio eperator (all that was then required),
who had already turned in for the night. Only by
chance did the operator on a ship some 50 miles distant
hear distress calls from the Titanic. It steamed full
speed to the disaster site, rescuing about 700 survivors.

Source: Illustration from UPI/Bettmann Archive.

Radiotelegraphy’s role as the world’s only thread
of contact with the survivors aboard the rescue liner
Carpathia as it stcamed toward New York brought the
new medium of wireless to public attention as nothing
else had done. Subsequent British and American in-
quiries revealed that a more sensible use of wireless
(such as a 24-hour radio watch) could have decreased
the loss of life. Because of such findings, the 7itanic
disaster influenced the worldwide adoption of strin-
gert laws governing shipboard wireless stations. The
Titanic tragedy alse set a precedent for regarding the
radio business as having a special public responsibility.
This concept carried over into broadcasting legislation
a quarter of a century later.

2.3 Wireless Communication
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new applications. AT& T had added wireless rights
to its original purchase of telephone rights to de
Forest’s Audion. GE owned patents for its powerful
alternator and had the ability to mass-produce vac-
uum tubes. Westinghouse, also a vacuum tube pro-
ducer, joined in seeking new ways to capitalize on
wireless. But before any of these firms could move
forward, they had to come to terms with the navy,
which also had claims on wireless.

2.4 Emergence of Broadcasting

Throughout the early 1920s eager experimenters
constantly sought an effective means of radioteleph-
ony, the essential precursor of broadcasting.

Early Radiotelephone Experiments

In 1906 Reginald Fessenden made the first known
radiotelephone transmission resembling what we
would now call a broadcast. Using an ordinary tele-
phone as a microphone and an alternator to generate
radio energy, Fessenden made his historic transmis-
sion on Christmas Eve from Brant Rock, on the
Massachusetts coast south of Boston. He played
a violin, sang, read from the Bible, and played a
phonograph recording. Ships’ operators who picked
up the transmission far out at sea could hardly be-
lieve they were hearing human voices and musical
sounds from earphones that previously brought
them only the monotonous drone of Morse code.

In 1907, hard on the heels of Fessenden, de Forest
made experimental radiotelephone transmissions
from downtown New York City. Some of his equip-
ment appears in Exhibit 2.c.

Lee de Forest (1873-1961)

Washington, D.C.

The inventor in 1907 with a transmitter of the kind used that year in his famous broadcast,
along with a shipboard receiver of the type that picked up the transmission.

Source: De Forest photo from Culver Pictures; transmitter photo from Smithsonian Institution,
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By 1916 de Forest had set up in his Bronx home
an experimental transmitter over which he played
phonograph recordings—and even aired election
returns in November of that year, anticipating by
four years the opening broadcast of KDKA. With
some justification, de Forest called himself Futher
of Radio, the title of his 1950 autobiography.

Government Monopoly: The Road
Not Taken

Though World War I ended in November 1918,
the navy did not relinquish control of radio facilities
for another 18 months. The critical decisions made
at this time profoundly affected the future of broad-
casting in America.

Was radio too vital to entrust to private hands?
The navy thought so, and it supported a bill in
Congress late in 1918 proposing, in effect, to make
radio a permanent government monopoly. Despite
strong arguments from navy brass at the hearings,
the bill failed. Thus radio took the road of private
enterprise in the United States, though in many
other countries governments remained in charge as
radio expanded in the postwar years.

Origin of RCA

Restoration of private station ownership in 1920,
however, would have meant returning most com-
mercial wireless-communication facilities in the
United States to foreign control. Disturbed at the
prospect of British Marconi (parent of American
Marconi) consolidating its U.S. monopoly by pur-
chasing exclusive rights to GE’s alternator, the navy
strongly opposed the deal. The British, caughtin a
squeeze play, could ncither expand nor effectively
operate. With tacit government approval, GE nego-
tiated purchase of all American Marconi stock—
what today might be called a “semifriendly” take-
over.

In the fall of 1919, GE created a subsidiary to
take over and operate American Marconi—the
Radio Corporation of America (RCA), shortly to
become the premier force in American broadcast-
ing. Under RCA’ charter, all its officers had to be

Americans and 80 percent of its stock had to be in
American hands.

Westinghouse and AT& T joined GE as investors
in the new corporation. AT&T sold its interest in
1923, but RCA remained under GE and Westing-
house control until 1932, when an antitrust suit
forced them to make RCA an independent corpora-
tion. Thus it remained for some seven decades until,
in an historical irony, GE bought RCA back again
(see Section 3.6).

If RCA became broadcasting’s leading corpora-
tion, RCA exccutive David Sarnoff became broad-
casting’s leading corporate figure. From 1930, when
he became president, to 1969, when he finally re-
tired as board chair, he played a major role in the
creation of network radio, the evolution of televi-
sion, and the conversion of television to color. Today
a top-flight research laboratory bears his name. Ex-
hibit 2.d details his career—and that of his chief
rival.

Cross-Licensing Agreements

RCA and its parent companies each held important
radio patents, yet each found itself blocked by pat-
ents the others held. From 1919 to 1923 AT&T,
GE, Westinghouse, RCA, and other minor players
worked out a series of cross-licensing agreements,
modeled after the navy-run wartime patent pool.
Under these agreements, each company had its own
slice of the electronics manufacturing and services
pie.

Within a few years, however, these carefully laid
plans fell into disarray because of the astonishingly
rapid growth of a new use for radiotelephony—
broadcasting. Inception of this development came
in 1920 from several people, chiefly Dr. Frank Con-
rad, a Westinghouse engineer based in Pittsburgh.
Conrad operated an amatcur radiotelephone sta-
tion, 8XK, in his garage. Exhibit 2.e shows his setup.

The Oldest Broadcasting Station

Conrad fell into the habit of transmitting recorded
music, sports results, and bits of talk in response
to requests from other amateurs. These informal
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Sarnoff and Paley: Giants of Early Broadcasting

Both network broadcasting pioneers came from immi-
grant Russian families, but there the similarity ceases.
Sarnoff (top) rose from direst poverty, a self-educated
and self-made man. In contrast, Paley (bottom) had
every advantage of money and social position. After
earning a degree from the Wharton Schoal of Business
at the University of Pennsylvania in 1922, he joined
his father’s prosperous cigar company.

The differences between Sarnoff and Paley extended
to their personalities and special skills. Sarnoff was “a
technician turned businessman, ill at ease with the
hucksterism that he had wrought, and he did not con-
descend to sell, but Bill Paley loved to sell. CBS was
Paley and he sold it as he sold himself” (Halberstam,
1979: 27).

Sarnoff had been introduced to radio by way of hard

Source: Photos: Sarnoff, courtesy RCA,; Paley, courtesy CBS.

work at the telegraph key for American Marconi, Paley
by way of leisurely DX (long-distance) listening: “As
a radio fan in Philadelphia, I often sat up all night,
glued to my set, listening and marveling at the voices
and music which came into my ears from distant
places,” he recalled (Paley, 1979: 32).

Paley’s introduction to the business of radio came
through sponsoring of programs. After becoming ad-
vertising manager of his father’s cigar company in
1925, he experimented with ads on WCAU in Phila-
delphia. Impressed with the results, he explored get-
ting into the radio business and late in 1928 took over
the struggling CBS network.

Both men, shown here in about 1930, were highly
competitive and pitted their companies against each
other for 40 years before Sarnoff’s retirement in 1969.
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Conrad’s XK and Its Successor, KDKA

Frank Conrad’s transmitter (ef?) typified the improvised setups used by wireless inventors
and experimenters. It contrasts with the first KDKA transmitter facilities (right), with
which the Harding-Cox election returns were broadeast on November 2, 1920.

Source: Photos courtesy Westinghouse Broadcasting Company.

transmissions (hardly “programs” in the formal
sense) built up so much interest that newspapers
began to comment on them. Others elsewhere
around the world had made similar amateur trans-
missions, but Conrad’s 8XK set a unique chain of
events in motion.

Pittsburgh department store managers, noting
growing public interest in wireless, sensed that peo-
ple might buy receiving sets to pick up Conrad’s
broadcasts. They installed a demonstration receiver
and ran a newspaper display ad on September 22,

1920: “Air Concert ‘Picked Up’ by Radio Here . . .
Amateur Wireless Sets made by the maker of the
Set which is in operation in our store, are on sale
here $10.00 up.”

In turn, Westinghouse executives saw in this ad a
possible novel merchandising tie-in: they could cre-
ate demand for radio receivers by regularly trans-
mitting programs. Accordingly, they adapted a
Westinghouse transmitter that went on the air as sta-
tion KDKA from an improvised studio in East Pitts-
burgh on November 2, 1920. Since KDKA’ opening
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coincided with election day 1920, the maiden broad-
cast reflected public interest in presidential vote
results. KDKA offered brief news reports of election
returns, fed to the station by telephone from a news-
paper office, alternating with phonograph and live
banjo music. After the election KDKA began a regu-
lar daily hourlong schedule of music and talk.

KDKA met five criteria that qualify it as the oldest
U.S. station still in operation, despite many other
claims based on earlier experiments. KDKA (1) used
radio waves (2) to send out uncoded signals (3) in 2
continuous, scheduled program service (4) intended
for the general public and (5) was licensed by the
government to provide such a service (Baudino &
Kittross, 1977). However, no broadcasting licenses
as such existed at the time; KDKA had the same kind
of license as ship-to-shore radiotelegraphic stations.

Unhampered by competing signals, KDKA’s
nighttime signal could be picked up at great dis-
tances. Newspapers in the United States and Can-
ada printed the station’s program schedule. As other
stations came on the air, some observed a “silent
night” once a week to enable listeners to receive
weak “DX” (long-distance) signals from far-off sta-
tions whose transmissions would be otherwise
drowned out by local stations.

In its first year of operation, KDKA pioneered
many types of programs that later became standard
radio fare: orchestra music, church services, public
service announcements, political addresses, sports
events, dramas, and market reports. But KDKA
lacked one now-familiar type of broadcast mate-
rial—commercials. Westinghouse paid KDKA’ ex-
penses to promote sales of its own products. The
company assumed that each company wanting to
promote its wares over the air would operate its
own station.

2.5 Broadcasting Becomes
an Industry

Westinghouse did not have the field to itself for
long. Departinent stores, newspapers, educational
institutions, churches, and electrical equipment
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dealers all soon operated their own stations. In early
1922 the new industry gathered momentum; by
May more than 200 stations had been licensed, and
the number passed 500 early in 1923.

Conflicting Approaches

RCA entered the field in 1921, purchasing WJZ, a
second station that Westinghouse built to reach the
New York market. WJZ assumed responsibility for
producing its own programs, as had KDKA. But
when AT&T put its WEAF on the air in 1922, it
took a different approach. The telephone company
explained that it would furnish no programs whatso-
ever. AT&T perceived broadcasting as another com-
mon carrier—merely a variation of telephony. In a
1922 press release about WEAF, AT& T explained
its approach:

Just as the [telephone] company leases its long distance
wire facilities for the use of newspapers, banks, and
other concerns, so it will lease its radio telephone
facilities and will not provide the matter which is sent
out from this station. (Quoted in Banning, 1946: 68)

It soon became clear, however, that filling radio
schedules entirely with leased time would not work.
As with print media, advertisers would have to foot
the bill. Advertisers, however, had no idea how to
prepare programs capable of attracting listeners. To
fill its schedule, the telephone company found itself
getting into show business after all—a decidedly
uncomfortable role for a regulated monopoly bent
on maintaining a serious and dignified public image.

Soon the industry broke into two conflicting
groups with different ideas about the way broad-
casting would work. The “Radio Group” consisted
of Westinghouse, GE, and RCA; the “Telephone
Group” was made up of AT&T and its Western
Electric subsidiary. In the end, it turned out that
each group was partly right.

The Telephone Group correctly foresaw that the
spectrum could not accommodate enough channels
for each company in the country to have its own
station. Instead, each station would need to make
its services available to many different advertisers.
AT&T miscalculated, however, in emphasizing pri-
marily those interested in sending messages instead



of those receiving them. Public goodwill had to be
earned with listenable programs to pave the way for
acceptance of advertising. Here the Radio Group’s
strategy of providing a program service prevailed.
It took about four years for these conflicting ap-
proaches to sort themselves out.

Radio Advertising

WEAF called the sale of commercial time toll broad-
casting, an analogy to telephone long-distance toll
calls. It first leased facilities for a toll broadcast in
August 1922, when a Long Island real estate firm
paid $50 for ten minutes of time to extoll the advan-
tages of living in an apartment complex in New
York. AT&T would not allow mentioning anything
SO crass as price.

In 1923 the first weekly adverdser appeared on
WEAF, featuring a musical group the client called
“The Browning King Orchestra”—which ensured
frequent mention of the client’s name although the
script carefully avoided mentioning that Browning
King sold clothing. By 1928, under pressure of ris-
ing stadon operating costs and advertiser demand,
more blatant advertising had become acceptable.

Few broadcasters had developed programming
and production skills, leaving a vacuum that adver-
tsing agencies filled. They took over commercial
program production, introducing the concept of
sponsorship. Sponsors did more than simply adver-
tise—they also owned their programs that served
as vehicles for their advertising messages. Later on,
during the height of network radio’s popularity, ad-
vertisers and their agencies controlled most major
entertainment shows, a surrender of control that
broadcasters lived to regret.

Networks

AT&T found a long-lasting broadcast role in its
interpretation of the RCA cross-licensing agree-
ments, claiming exclusive rights to interconnect
radio stations with its telephone lines. Thus, at first
only WEAF could set up a network. It began in 1923
with the first permanent station interconnection—a
telephone line between WEAF in New York City
and WMAF in South Dartmouth, Massachusetts.

By October 1924 AT&T had a regular chain or
network of 6 stations and assembled a temporary
coast-to-coast chain of 22 outlets to carry a speech
by President Calvin Coolidge.

Denied the use of AT&T telephone interconnec-
tion for its rival network, the Radio Group’s stations
turned to Western Union telegraph lines. Designed
only for the simple on-off pulses of Morse code,
telegraph lines could not carry radio as well as could
wires designed for voice. Nevertheless, in 1923 WJZ
formed a wire link to a station in Washington, DC,
and by 1925 had succeeded in organizing a network
of 14 statdons.

Cross-Licensing Revisited

The growing demand for broadcasting equipment,
especially receivers, upset the careful balance that
the cross-licensing agreements had devised. The
agreements had not included broadcasting, which
was seen to be of only minor importance. Further,
a federal suit alleged that the patent pool violated
antitrust laws by aiming to control manufacture and
sale of all radio equipment. The suit added urgency
to the need for change. At the same time AT&T
concluded that its original concept of broadcasting
as a branch of telephony was mistaken.

Accordingly, in 1926, the partners‘in the cross-
licensing agreements redefined the parties’ rights
to use their commonly owned patents and to engage
in the various aspects of the radio business. Briefly,
AT&T refocused on telephony, selling WEAF and
its other broadcasting assets to the Radio Group
for $1 million, agreeing not to manufacture radio
receivers. RCA won the right to manufacture receiv-
ers while agreeing 10 lease all network relays from
AT&T.

This 1926 agreement had a defining influence on
the future of broadcasting in America. As long as
two groups of communications companies fought
over basic concepts, broadcasting’s economic future
remained cloudy at best. The 1926 agreements re-
moved that uncertainty.

Origin of NBC

A few months after the 1926 settlement, the Radio
Group created a new RCA subsidiary, the National
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Broadcasting Company (NBC)—the first American
company organized specifically to operate a broad-
casting network. NBC’s 4/2-hour coast-to-coast in-
augural broadcast in late 1926 reached an estimated
five million listeners. It took another two years,
however, for coast-to-coast network operations to
begin on a regular basis.

In 1927 RCA expanded NBC into two semiauton-
omous networks, the Blue and the Red. WJZ (later
to become WABC) and the old Radio Group net-
work formed the nucleus of the Blue; WEAF (later
to become WNBC) and the old Telephone Group
network formed the nucleus of the Red.

Origin of CBS

In 1927, soon after NBC began, an independent
talent-booking agency, seeking an alternative to
NBC as an outlet for its performers, started a rival
network. It went through rapid changes in owner-
ship, picking up the name Columbia Phonograph
Broadcasting System as a result of a record com-
pany’s investment. In September 1928 William S.
Paley purchased the “patchwork, money-losing lit-
tle company,” as he later described it. When he
took over, CBS had only 22 affiliates. Paley quickly
turned the failing network around with a new affilia-
tion contract. In his autobiography a half century
later he recalled:

I proposed the concept of free sustaining service. . . .
I would guarantee not ten but twenty hours of pro-
gramming per week, pay the stations $50 an hour for
the commercial hours used, but with a new proviso.
The network would not pay the stations for the first
five hours of commercial programming time. . . .
[T]o allow for the possibility of more business to come,
the network was to receive an option on additional
time. And for the first time, we were to have exclusive
rights for network broadcasting through the affiliate.
That meant the local station could not use its facilities
for any other broadcasting network. I added one more
innovation which helped our cause: local stations
would have to identify our programs with the CBS
name. (Paley, 1979: 42)

Paley’s canny innovations became standard prac-
tice in network contracts. From that point on CBS
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never faltered, and Paley eventually rivaled Sarnoff
as the nation’s leading broadcasting executive (see

Exhibit 2.d).

2.6 Government Regulation

One final piece remained to complete the structure
of broadcasting in America—national legislation to
impose order on the new medium. With the incep-
tion of telegraph systems in the 1840s, most govern-
ments recognized the need for both national and
international regulation to ensure their fair and effi-
cient operation.

The first international conference devoted to
wireless communication issues took place in Berlin
in 1903, only six years after Marconi’s first patent.
It dealt mainly with the Marconi company’s refusal
to exchange messages with rival maritime wireless
systems. The conference agreed that safety consid-
erations would take precedence over commercial
rivalries during emergencies. Three years later, at
another Berlin Convention, nations agreed to equip
ships with suitable wireless gear and to exchange
emergency (SOS) messages freely among different
commercial systems.

1912 Radio Act

Congress confirmed American adherence to the
Berlin rules with a 1910 wireless act requiring radio
apparatus and operators on most ships at sea. In the
wake of the Titanic disaster, the wireless act was
modified to require at least two operators on most
ships. A few weeks later, the Radio Act of 1912, the
first comprehensive American legislation to govern
land-based stations, required federal licensing of all
radio transmitters. Specifically, the act required the
Secretary of Commerce to grant licenses to U.S.
citizens on request, leaving no basis to reject appli-
cations. Congress had no reason to anticipate rejec-
tions; it presumed that all who needed to operate
radio stations could do so on a seemingly unlimited
spectrum.



The 1912 act remained in force untl 1927—
throughout broadcasting’s formative years. The law
worked well enough for the point-to-point services
it was designed to regulate. Point-to-multipoint
broadcasting, however, introduced demands for
spectrum never imagined in 1912. Unregulated
growth of broadeast stations in the mid-1920s soon
created intolerable interference.

An ardent believer in free enterprise, Sceretary
of Commerce Herbert Hoover hoped that the new
radio business would discipline itself without the
need for government regulation. To that end, he
called a series of four annual national radio confer-
ences in Washington, DC. At the firstin 1922, about
20 broadcast engineers attended; by the fourth in
1925, participants had increased to 400 and included
station managers and attorneys. At each mecting,
Hoover stressed that here was an industry actually
requesting government regulation.

Finally, in 1926 things came to a head. A federal
court confirmed that Hoover had no right (under
the 1912 act) to establish regulations. He had tried
to sue a Chicago station for operating on unautho-
rized frequencies at unauthorized times. The court
found in favor of the station, remarking that, lacking
specific congressional authorization in the law,
Hoover could not “make conduct criminal which
such laws leave untouched” (F, 1926: 618). In less
than a year, 200 new stations took advantage of the
government’s inability to enforce licensing rules.
President Coolidge urged Congress to pass a new
law to regulate broadcasting. As he put it, “the whole
service of this most important public function has
drifted into such chaos as seems likely, if not reme-
died, to destroy its great value” (Coolidge, 1926).
Early in 1927 Congress finally complied.

1927 Radio Act

The Radio Act of 1927 adopted most recommenda-
tions of Hoover’s Fourth Radio Conference. Not a
government move to limit free enterprise, the 1927
act provided what most broadcasters wanted. It es-
tablished a temporary Federal Radio Commission
(FRC) to bring order into broadcasting. The techni-
cal and licensing problems continued, however, and

Congress eventually made the Commission perma-
nent.

The FRC, acting under the Radio Act’s require-
ment thatitact in the “public interest, convenience,
or necessity,” created a continuous band of frequen-
cies for AM radio, required and enforced specific
station frequencies and hours on the air, closed
down portable broadcast transmitters, and reduce:d
the number of stations operating at night (hecause
their medium-frequency signals then travel farther
and may cause greater interference). These and
other FRC moves gave investors and advertisers
confidence that breadcasting would develop in an
orderly fashion.

2.7 Depression Years,
1929-1937

Two years after passage of the 1927 act, the Depres-
sion settled on the nation. A third of all American
workers lost their jobs. National productivity fell
by half. None of today’s welfare programs cxisted
then to cushion the intense suffering that unem-
ployment, poverty, and hunger caused. Given the
depressed state of the economy and the FRC's house
cleaning, the number of radio stations on the air
actually decreased {see Fxhibit 2.).

Role of Broadcasting

In these difficulr years, radio entertainment came
into its own as the only free (after one owned a
receiver), widely available distraction from the grim
daily struggle to survive. Listencr loyalty became
almost irrational, according to broadcast historian
Erik Barnouw:

Destitute families. forced to give up on icebox or furni-
ture or bedding, clung to the radio as to a last link of
humanity. In cansequence, radio, though briefly jolted
by the Depression, was soon prospering from it. Mo-
tion picture business was suffering, the theater was
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collapsing, vaudeville was dying, but many of their
major talents flocked to radio—along with audiences
and sponsors. (Barnouw, 1978: 27)

Roosevelt and Radio

President Franklin D. Roosevelt, coming into office
in 1933, proved to be a master broadcaster, the first
national politician to exploit the medium to its full
potential in presidential politics. His distinctive de-
livery soon became familiar to every listener who
tuned to his “fireside chats,” the term used to sug-
gest the informality, warmth, and directness of these
presidential radio reports to the people. Radio of-
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fered a brand-new phenomenon in American pol-
itics.

Roosevelt made a significant impact on commu-
nication regulation as well. In 1934 the president
asked Congress to establish a single communica-
tion authority to pull together separate federal
responsibilities for regulating both wire and wire-
less. After making its own study of the situation,
listening to industry lobbyists, and largely ignoring
a small but vocal minority seeking greater access
to radio stations, Congress passed the Communica-
tions Act of 1934—still in place six decades later.
It created a new regulatory body, the Federal
Communications Commission (FCC), one of many



agencies set up in the flurry of New Deal govern-
ment activity.

Network Rivalries

During the Depression CBS tried to chip away at
NBC's privileged position as the first network. Big
advertisers and star performers usually selected the
bigger NBC over CBS when given a choice. It did
little good for CBS to build up successful programs:
“We were at the mercy of the sponsors and the ad
agencies,” wrote Paley. “They could always take a
successful show away from us and put it on NBC”
(Paley, 1979: 174).

The Mutual Broadcasting System (MBS) began
in 1934 with a premise different from that of CBS
or NBC. In the early 1930s only two big radio
stations lacked network affiliation—WGN-Chi-
cago and WOR-New York. In 1934 they formed
a cooperative network organization with WXYZ-
Detroit and WLW-Cincinnati. The four stations
pooled some of their own programs, most notably
The Lone Ranger, to form the nucleus of a network
schedule. But MBS attempts to expand into a na-
tional network were frustrated because most stations
had already committed themselves to NBC or CBS.
MBS complained to the FCC about this virtual mo-
nopoly of the older networks.

The FCC began an in-depth investigation of net-
work practices. After three years of study, the Com-
mission issued its Chain Broadcasting Regulations in
May 1941, so sweeping in scope that NBC and CBS
argued the new rules would devastate the industry.
The FCC sought to give network affiliates more
control over their own schedules and the networks
less clout. Though the networks fought the rules
all the way to the Supreme Court, in 1943 the Court
upheld the FCC—a watershed ruling affirming the
constitutionality of the Commission’s rule-making
powers (US, 1943).

The decision forced NBC to wrap up its dual
network operation, and it sold the weaker Blue Net-
work, which became the American Broadcasting
Company (ABC) in 1945. Thanks to the new regula-
tions, MBS and the other networks expanded rap-

idly after the war. Radios four-network pattern
endured into the late 1960s.

2.8 Early Radio Programs

As derailed in Section 2.1, early radio drew on famil-
iar sources for program material, especially vaude-
ville acts, some of which proved readily transferable
to the new medium.

Comedy

The first network radio entertainment program to
achieve widespread popularity was a prime-time,
five-days-a-week situation comedy, Amos n’ Andy.
Charles Correll (“Andy”) and Freeman Gosden
(“Amos”) came to radio from vaudeville as a typical
song-and-patter team. At a Chicago station manag-
ers suggestion, they tried their luck at a radio-
comedy series. The two white performers developed
a black-dialect show in ghetto English, featuring
the ups and downs of the “Fresh Air Taxicab Com-
pany of America, Incorpulated.”

Amos "n’ Andy became radio’s first big network
hit in the early 1930s. Traffic stopped across the
country and movies halted in midreel at 7 PM. for
the nightly 15 minutes of chuckles over the antics
of Amos, Andy, the Kingfish, Lightnin’, Madam
Queen, and a host of minor characters, most of
whom the versatile Correll and Gosden played
themselves.

Such an impersonation of African Americans by
white actors using stereotyped dialect and situations
based on ghetto poverty would not even be consid-
ered today. As early as 1931 a Pittsburgh newspaper
called on the FCC to ban the series, alleging racism,
but its defenders argued that many blacks seemed
to enjoy the program just as much as did whites.
CBS dropped a later television version (with black
actors) in 1953 because of NAACP opposition, but
the series continued in syndication until 1966.
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Music

Radio relied heavily on music from the beginning.
In the mid-1930s more than half of all radio pro-
gramming consisted of music, three quarters of it
carried on a sustaining (nonsponsored) basis. Large
stations often hired their own musical groups while
networks supported symphony orchestras. In its
early years CBS devoted a quarter of its entire
schedule to music. NBC began regular broadcasts
of the Metropolitan Operain 1931 and hired Arturo
Toscanini out of retirement to head the NBC Sym-
phony Orchestra in the late 1930s.

Musicians and composers welcomed such live-
performance opportunities, but many stations could
afford only recordings. In a single playing, re-
cordings might reach more listeners than would
hear live performances in a year. This rapid con-
sumption via radio alarmed musical creators and
performers. The musicians’ union tried to keep re-
cordings of all kinds off the air, and copyright hold-
ers demanded heavy payment for performance
rights.

Under copyright law, playing a record in public
for profit (as in a broadcast) constitutes a “perform-
ance.” As such, it obligates the user (in this case a
radio station) to pay copyright holders (who may
include composers of the music, lyricists, and music
publishers) for performing rights. These music
copyright holders rely on music-licensing organiza-
tions to act on their behalf in monitoring perform-
ances and collecting copyright fees for the use of
both live and recorded music. The first such U.S.
organization, the American Society of Composers,
Authors, and Publishers (ASCAP), dates back to
1914.

Just eight years later ASCAP began making de-
mands for substantial payments by broadcasters for
using musical works in its catalog, whether broad-
cast live or from records. These demands threatened
stations with an unexpectedly heavy financial bur-
den. In 1923 they formed the National Association
of Broadcasters (NAB) to negotiate ASCAP’s de-
mands on an industrywide basis.

In 1937, when ASCAP announced yet another fee
increase, broadcasters decided to boycott ASCAP
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music and later created their own cooperative
music-licensing organization, Broadcast Music, Inc.
(BMI). Eventually BMI built up a comprehensive
library. Competition from BMI moderated ASCAP
demands, but licensing terms have been a cause of
lawsuits ever since.

Recordings

Musicians were not the only ones to oppose airing
recordings. Radio networks banned recorded pro-
grams because they sounded worse than live broad-
casts. Further, networks touted their ability to
distribute live programs as a unique asset.

As radio began, phonographs still used relatively
primitive technology. Early discs ran at 78 revolu-
tions per minute (rpm), allowing time for only three
or four minutes on a side. In 1929 broadcasters
began using better-quality 16-inch ETs (electrical
transcriptions). ETs revolved at 33% rpm, permit-
ting 15 minutes to a side. They were used in radio-
program syndication and for specially recorded
subscription music libraries on which many stations
relied.

ABC dropped its recording ban in 1946 to lure
Bing Crosby away from powerful NBC. The laid-
back crooner hated the tension and risks of real-
time broadcasting, which were compounded by the
need to repeat each live program in New York 2
second time for the West Coast to compensate for
time-zone differences. Crosby invested in a then
little-known company, Ampex, which developed
magnetic-tape recording based on German wartime
technology. As soon as broadcast-quality audiotape
recorders became available, ABC agreed to let
Crosby break the network ban by recording his
weekly prime-time program. The other networks
soon followed ABC’s lead, appreciating the flexibil-
ity and control such technology offered.

News

As with music, news depends both on outside
sources of supply and on technology. Most news
comes from press associations or wire services (0
called because they distributed news by telegraph



for years). Newspapers calculated that they could
limit radio’s competition by denying broadcasters
access to major news agencies. NBC had inaugu-
rated regular 15-minute nightly newscasts by Low-
ell Thomas in 1930 on its Blue Network—a sign
that radio might soon seriously compete with news-
papers.

Newspaper publishers, hoping to limit radio
news, forced the networks (which were ill-prepared
to gather their own news) to accept use of a special
Press-Radio Bureau designed to funnel just enough
news to radio to tempt listeners to purchase newspa-
pers for more details.

The Bureau never worked effectively. For one
thing, the press-radio agreement did not cover news
commentaries, so many newscasters became instant
commentators. In 1935 United Press broke the em-
bargo on unrestricted release of news to radio,
joined soon by International News Service (these
two merged in 1958 to form today’s UPI). The
Press-Radio Bureau finally expired, unmourned, in
1940 when the Associated Press began to accept
radio stations as members. The press associations
later acquired more broadcasters than publishers
as customers and began offering services especially
tailored for broadcast stations, including audio feeds
ready to go directly on the air.

2.9 Radio in World War 11,
1939-1945

During World War II, which the United States en-
tered in 1941, radio escaped direct military censor-
ship by complying voluntarily with codes. For
example, broadcasters avoided live man-on-the-
street interviews and weather reports; the former
could risk transmission of a secret code and the
latter would be useful to potential enemy bombers.
Radio had a role to play internationally in psycho-
logical warfare, and in 1942 President Roosevelt
appointed well-known newscaster Elmer Davis to
head the newly created Office of War Information

(OWD. OWI mobilized an external broadcasting
service that eventually became known as the Voice
of America, which still broadcasts to foreign coun-
tries today.

Wartime restrictions on civilian manufacturing,
imposed from 1942 to 1945, all but eliminated sta-
tion construction and receiver production. Manu-
facturers of consumer goods devoted their capacity
to military needs but continued to advertise their
peacetime products to keep their names before the
public. The government allowed them to write off
these advertising costs as business expenses even
though they had no products to sell.

Radio Drama

Released from the normal competitive pressures to
sell products by support of mass-appeal material,
some advertisers invested in their public image by
supporting high-quality dramatic programs of a
type rarely heard on American radio, though such
programs were common in Europe.

Radio developed playwrights such as Norman
Corwin and Arch Oboler who won their chief liter-
ary fame in broadcasting. CBS commissioned Cor-
win to celebrate Allied victory in Europe with an
hourlong radio play, “On a Note of Triumph,” in
1945. This emotional program climaxed an extraor-
dinary flowering of radio art—original writing of
high merit, produced with consummate skill, and
always live, for the networks still banned recordings.
With the end of the war years and the artificial
wartime support for culture, competitive selling re-
sumed, and this brief, luminous period of radio
drama and comedy creativity came to an end.

Wartume News

As the threat of European war loomed in the mid-
1930s, NBC began developing European news op-
erations to cover rapidly developing events. To
counter NBC, Paley decided on a bold CBS
stroke—a half-hour of news devoted to the 1938
Nazi incursion into Austria, originating live from
such key cities as London, Paris, Rome, Berlin, and
Vienna.
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| Edward R. Murrow (1908-1965)

Source: Photo from AP/Wide World.

CBS news reporter Murrow, shown here during World
War 11, often broadcast from the BBC’s Broadcasting
House in downtown London. He and other American
reporters used a tiny studio located in a sub-basement. |
Once, when the building took a hit during a German
bombing raid, Murrow continued his live report as
stretcher bearers carried dead and injured victims of
the raid past the studio to the first-aid station.

First employed by CBS in 1935 as director of talks
in Europe, he came to the notice of a wider public
through his memorable live reports from bomb-
ravaged London in 1949, and later from even more
dangerous war-front vantage points. Unlike other re-
porters, he had a college degree in speech rather than
newspaper or wire-service experience. The British ap-
preciated his realistic and often moving word-and-
sound pictures of their wartime experiences, and
American listeners liked the way he radiated “truth
and concern,” as William Paley put it (1979: 151).

Widely admired by the time the war ended, Murrow
became the core of the postwar CBS news organiza-
tion. He served briefly as vice president for news but
soon resigned the administrative post to resume daily
newscasting. As an on-the-air personality, he survived
the transition to television better than others, going
on to appear in See It Now and in often highly contro-
versial documentaries. He resigned from CBS in the
early 1960s to direct the U.S. Information Agency
under President Kennedy.
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The networks’ ban on the use of recorded mate-
rial created tremendous problems of coordination
and timing for the complex production. But in that
historic half-hour, anchored by Robert Trout and
featuring reports by William Shirer, Edward R.
Murrow (shown in Exhibit 2.g), and others, radio
arrived as a full-fledged news medium. Thereafter,
on-the-spot radio reporting from Europe became
a daily news feature.

Later in 1938 came the Munich crisis where Eng-
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land and France abandoned Czechoslovakia to Ger-
many’s Adolf Hitler, climaxing 18 days of feverish
diplomatic negotiations among the great powers.
During these tense days and nights, pioneer com-
mentator H. V. Kaltenborn achieved fame by extem-
porizing a remarkable string of 85 live broadcasts
from New York, reporting and analyzing news of
each diplomatic move in Europe as reports came in
by wire and wireless.

Thanks to CBS’s early start, Paley’s enthusiastic



support, and a superlative staff of news people, CBS
set a high standard for broadcast journalism during
the war years, establishing a tradition of excellence
that lasted into the 1980s. Then corporate take-
overs, competition, and cutbacks (discussed in
Chapter 3) began to erode news standards initiated
in those pioneer days.

At this point in radio’s story, television began a
spectacular rise that was to soon affect the older
medium profoundly. Radio’s story picks up again in
Section 2.13.

2.10 Pre-1948 TV Development

Television experimentation took place for decades
before it developed into a mass medium. Early tele-
vision produced crude pictures without sound, in-
teresting only as curiosities. Exhibit 2.h shows the
quality achieved in 1929, still far below an accept-
able level. Public acceptance awaited pictures with
sufficient resolution (detail) and stability (absence
of flicker) for comfortable viewing—a standard at
least as good as that of the home movies then famil-
iar to wealthier consumers.

Mechanical vs. Electronic Scanning

Inventors long sought a way to break down pictures
rapidly into thousands of fragments for transmission
bit by bit, and then to reassemble them for viewing.
Experimenters tried to perfect a mechanical ap-
proach using an ungainly disc that spun rapidly in
front of a light beam. Holes in the disc let light
through to scan each picture frame line by line. In
the mid-1930s, mechanical scanning reached a dead
end with pictures composed of up to 240 lines per
frame. Satisfactory resolution for sustained viewing,
engineers argued, would need at least 400 lines
(American television in the 1990s uses 525; much
of the rest of the world uses 625), a rate that only
electronic technology could achieve.

No single inventor can claim a breakthrough in
electronic television, for television was a corporate

rather than an individual achievement. However,
two inventors are remembered for solving specific
parts of the puzzle—Farnsworth and Zworykin.
Philo T. Farnsworth, a self-taught American genius,
devised an image dissector—a device for taking pic-
tures apart electronically for bit-by-bit transmis-
sion. His patents required RCA, the corporate
leader in American television development, to se-
cure licenses from him to perfect its own system.

Vladimir Zworykin had immigrated from Russia
in 1919 and worked as an engineer for Westing-
house. In 1923 he invented the iconoscope, the first
electronic camera pickup tube suitable for studio
operations (shown in Exhibit 4., p. 89).

As David Sarnoff focused RCA’s resources into a
drive to perfect television as early as 1930, he hired
Zworykin to head the television research group.
Entrusted with the task of producing a marketable
television system, Zworykin’s team tackled technical
concerns as well as the subjective problem of devel-
oping picture-quality standards sufficient to win full
public acceptance.

TV Goes Public

It took RCA researchers nearly a decade to attain
441-line resolution, then deemed adequate for a
full-dress public demonstration. Sarnoff chose the
opening ceremonies of the 1939 New York World’s
Fair, with its “World of Tomorrow” theme, as a
suitable showcase for RCA’ television debut. For
the first time the general American public had a
chance to see (and to be seen in) electronically gen-
erated moving pictures.

The 1939 demonstration stimulated enormous
interest, but industrywide agreement on engi-
neering standards came only in 1941, when the FCC
decided to adopt a black-and-white standard (post-
poning consideration of a color system). It accepted
the industry’s recommendations, which upped the
line frequency to 525 per frame at 30 frames per
second—standards still in effect in American televi-
sion today.

Within the year, however, wartime needs halted
production of most consumer electronics. Further
development of civilian television was shelved for
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First U.S. Television Star

per frame.

During early experiments with electronic television, RCA laboratories used, as a moving
object to televise, a 12-inch papier-miché model of a popular cartoon character, Felix
the Cat, posed on a revolving turntable under hot lights. The image insert at left shows
how Felix looked on television in 1929 when picture definition was still only 60 lines

Source: Photos from The National Broadcasting Company, Inc.
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the duration. During World War II six experimental
stations remained on the air—two in New York
City and one each in Schenectady, Philadelphia,
Chicago, and Los Angeles. They devoted their few
hours of airtime a week primarily to civilian defense
programs. Perhaps 10,000 receivers were in use,
half of them in New York City.
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Postwar Pause

The end of the war in 1945 did not, as some ex-
pected, bring an immediate upsurge in television
activity, despite a backlog of 158 pending station
applications. Many experts believed that all-out de-
velopment should await adoption of a color system.



And potential investors wondered whether the pub-
lic would buy receivers that cost many times the
price of radios—or if advertisers would pay for ex-
pensive television time.

Meanwhile progress behind the scenes resumed.
In 1945 a new image orthicon tube came into use,
improving camera sensitivity while eliminating un-
comfortably high levels of studio light older tubes
had required. In 1946 AT&T opened its first
intercity coaxial-cable link between New York and
Washington, DC, enabling the start of live inter-
connection.

2.11 Growing Pains: Channels,
Color, Networks

By mid-1948 public demand and broadcaster inter-
est inaugurated the long-anticipated television gold
rush, the transition from mere experiments to true
mass medium. Sixteen stations were on the air at
the start of 1948—and nearly 100 two years later.
The number of cities that television served grew
rapidly. The audience expanded in one year by an
astonishing 4,000 percent. Regular network service
to a few eastern cities began. Major advertisers
started experimenting with the new medium, and
regular programs were launched.

Television’s growing pains, however, still had not
quite ended; the list of things yet to be resolved
included inereasing the number of channels avail-
able, adopting a color system, and establishing truly
national networks.

The Freeze and Sixth Report and Order

In approving commercial television in 1941, the
FCC had made available only 13 channels (later
reduced to 12) to serve the entire United States—
compared with 107 AM channels and 100 FM chan-
nels. As more and more stations applied to go on
the air, it became obvious that demand would soon

exceed the supply of channels. And interference
among the few stations on the air was growing be-
cause of a miscalculation of the distance needed to
separate stations assigned to the same channel.

In September 1948 the FCC abruptly froze fur-
ther processing of television-license applications
pending solution of these problems. The freeze had
no effect on applicants whose permits had already
been approved. For the nearly four years of the
freeze, 108 prefreeze stations enjoyed an enviable
monopoly. The FCC held a lengthy series of hear-
ings to settle the complicated engineering and pol-
icy questions that had precipitated the freeze. The
much-anticipated decision, the basic charter of pres-
ent-day American broadcast television, came on
April 14, 1952, in the FCC’ historic Sixth Report
and Order (FCCR, 1952).

The new rules supplemented the existing 12 VHF
(very high frequency) channels with 70 new chan-
nels in part of the UHF (ultrahigh frequency) band.
Use of this much higher range of frequencies had
been pioneered during World War I1. Exhibit 4.,
page 93, summarizes current channel numbers and
their locations in the spectrum, showing how the
FCC combined four separate frequency bands to
obtain sufficient spectrum space.

Channel-Allotment Plan

An FCC table, providing for slightly more than
2,000 stations, allotted use of one or more channels
to some 1,300 communities (the prefreeze plan had
allotted channels to only 345 cities). More than two-
thirds of the allotments were on the UHF band.
The FCC reserved about 10 percent (later increased
to 35 percent) of the total for noncommercial educa-
tional use, mostly in the UHF band. Exhibit 2.i
provides an example of how the allotment table
separates stations on the same channel throughout
the country, spacing them to avoid co-channel inter-
ference.

The number of on-air stations more than tripled
in the first postfreeze year, as shown in Exhibit 2.j.
Nevertheless, the new channel-allotment plan had
serious defects. For one thing, there were still too
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TV Channel Allotment Plan
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Using channel 7 as an example (a similar map could be made for any other VHF or
UHF channel), this map shows the occupied channel 7 allotments (those actually on the
air), except for three outside the contiguous 48 states. They are spread fairly evenly,
separated from each other by a minimum of 170 miles. The list of all channels available
in one of the cities is shown below. Rapid City, SD, is allotted two UHF channels (the
first of which went on the air in 1988), but the town gets additional service from translators
that bring in signals of several stations allotted to other cities in that region, plus cable
television.
Status of channel allotments in Rapid City, SD, in 1995 (shown by a black radiating
antenna on the map):
3—occupied by KOTA, an ABC affiliate
7—occupied by KEVN, an NBC affiliate
9—occupied by KBHE, a noncommercial station licensed to the state of South Dakota
15—occupied by KCLO, a CBS affiliate
21—not on the air
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few channels to give viewers in every market the
same range of choices. Some had only one channel,
some two or three, and so on. Viewers in any given
market needed access to at least five channels to
be able to choose among the three networks, an
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