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Preface 

This book began as a study of the impact of tele-

communications on society. As the study progressed 

it became apparent that in addition to the widely 
discussed impacts of telecommunications on social 
behavior, business operations, and cultural mores, 

society has an equally profound impact on the 
development and application of the technology of 
telecommunications. This latter phenomenon is 
little appreciated by those not directly involved 
with policy decisions in the telecommunications 

field, and its significance is not always readily 
seen when viewed as a series of isolated occur-
rences. However, when the overall picture of the 
regulatory, legislative, and judicial control of 
telecommunications development is examined clearly, 
substantive and far-reaching decisions are being 
made in the political arena that determine in 

large measure the nature, kind, and timing of 
many telecommunications related developments. 

Chapter 1 discusses the nature and scope of 

the telecommunications revolution that is occur-
ring in the United States and the whole world. 

It also briefly considers societal impacts and the 

societal controls of telecommunications develop-
ment. 

In order to appreciate the magnitude and sig-
nificance of the controls society exercises on 
telecommunications development, it is necessary 

to understand the technological, political, and 

ix 



Hermes Bound 

economic factors underlying this industry and its 

developmental environment. Chapters 2 and 3 in-

troduce the technology of telecommunications, the 

political arena and its various actors, and the 

economic principles that govern operation of the 

telecommunications industry. 

Chapters 4 and 5 discuss in detail examples of 

the interplay of the technological, political, and 
economic factors affecting the introduction or 

suppression of new services and technological de-

velopments in radio and television broadcasting 
and in telephony. Each chapter provides extensive 

references to original sources and to additional 
related material. The Appendix includes excerpts 

from selected legal documents that have played 
important roles in telecommunications development. 

These excerpts were included to give those readers 
not having easy access to such documents an op-

portunity to study the original materials. 
Chapter 6 outlines the general parameters of 

technological impact on society. While this book 

is focused on the impact of society on technolog-

ical development, it is worthwhile to provide some 

perspective on the other side of the technological-

society relationship. Chapter 6 attempts to make 

a set of general statements about the aspects of 

society which might reflect the kinds of changes 

that telecommunications technology will bring in 

years to come. 

Chapter 7 focuses on some possible means of 

changing or determining the development of tech-

nology in this field in the future. Several basic 

questions need to be addressed by policy makers 

and members of the public, if future development 

is going to progress in an understood and system-

atic fashion. This last chapter examines these 

questions. Possibly, the answers to these prob-

lems will not emerge from the discussion in 

Chapter 7, but government officials and leaders 

in the telecommunications industry might consider 
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suggestions made there as they make future deci-
sions. 

Hermes Bound is not intended primarily as a 
textbook although it might be so used in an inter-
disciplinary course or seminar in public policy 
and technological development. Rather, the book 
is intended to be a detailed overview of the 
forces controlling technological development in 

telecommunications. As such it should be useful 
as a reference and source book for students in 
political science, economics, public policy, en-
gineering, communications, and government. No 

expertise is assumed on the part of the reader in 
any of the areas covered. For those who are 
familiar with part or all of the background mate-

rial contained in Chapters 2 and 3, it would be 
appropriate to skip immediately to the later 

chapters which are essentially self-contained. 
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Chapter 1 

Telecommunications 
Technology and Society: 
An Overview 

The relationships between technology and society 

are complex and multifaceted. One can find lit-
erally thousands of empirical studies of these 

relationships.(1,2) Much of the emphasis in such 

studies is on the impact of technological devel-
opment on society. However, an equally important, 

but much less studied area, is the manner and de-

gree of control of technological development by 

society itself. The technology of telecommunica-

tions is an example in which the impact of the 

technology on society has been profound and is 

clearly evident throughout the world. The ways 

in which society influences development and ap-

plication of this technology are much more subtle 

and diffuse but nevertheless are also profoundly 

important. It is toward a more complete under-

standing of the relationship between society and 
telecommunications technology that this book is 

aimed. It will examine the technology itself 

along with various political, economic, and so-

cial factors that have influenced its development 
and utilization. 

The early chapters of this book examine the 

kinds of influences which economics, politics, and 

technical constraints have on the development of 

telecommunications. The later chapters explore 

how specific decisions affecting telecommunica-

tions development were arrived at in the past and 
how these decisions altered the development proc-

1 



2 Hermes Bound 

ess. The primary focus of this portion of the 

book is on decisions made by public officials, by 
people in the telecommunications industry, and by 

the consuming public which have significantly 
shaped the development of telecommunications in 

this country. 

Whether or not the forces controlling telecom-

munications development at any moment are in 
proper balance to promote the common good is dif-
ficult to assess. By looking in detail at how 
these forces have led us to our present develop-

ment, hopefully, some guidance can be provided 
for improving upon or at least preserving the 
successful evolution that has occurred in this 

field over the past century. 
Two basic categories of telecommunications 

services and their associated technologies encom-
pass most of the material discussed in the follow-
ing chapters. The first is telephony and its 
subsidiary developments. The second is broad-
casting of programs aimed at the commercial attrac-

tion of mass audiences. In order to acquaint the 

reader with some of the background underlying 
these areas a brief introduction to each will be 

presented before proceeding with the more detailed 
considerations of how they came to their present 

development and where they are going. 

Telephone Communications 

Technologically, the invention of the telephone 
was a logical extension of the state of the art 
as it existed in the second half of the nineteenth 

century. If Alexander Graham Bell had not pat-
ented the telephone in February 1876, someone else 

would have within a short time. In fact, there 
was considerable litigation over the true inventor 

of the telephone before the Supreme Court, in a 
dividend vote, upheld Bell's patent. (3) Over the 

years improvement in telephone service has con-
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tinued as a result of evolution of the technolog-
ical foundations upon which telephony is based. 

From time-to-time major breakthroughs have greatly 
enhanced the performance attainable. Important 

developments in telephony are listed in Table 1-1 
which also shows the nature of the impact that the 

development produced. The abbreviated listing in 

Table 1-1 omits some highly significant develop-

ments. However, it does illustrate some important 

aspects of the technological development process. 

Mostly, the evolution of telephone technology 

has been regular and continuous. At times, how-
ever, major technological breakthroughs have led 

to quantum jumps in service, performance, or econ-
omy. Table 1-1 lists several such developments 

that produced major changes in the rate of devel-

opment and implementation of telephony. The first 

was the development of the vacuum triode. Since 

its earliest days the telephone was plagued by 
the problem of loss of signal intensity as the 

distance between the transmitter and receiver in-

creased. This led to serious doubts about the 
possibility of long distance communication over 

telephone circuits. Invention of the vacuum tri-

ode solved this problem by making amplification of 
weak signals possible. Thus it was possible to 

place repeaters along a transmission line to am-

plify the signals and thereby compensate for the 
natural attenuation of the system. The vacuum 
triode ushered in a whole era in telecommunica-

tions that lasted for half a century. Its effects 
extended far beyond telephony into radio, tele-

vision, and computers and led to the development 
of electronics as a major industry of the mid-
twentieth century. 

Interestingly, the second revolutionary devel-

opment in Table 1-1 is the transistor, which was 
a precursor of the technology that is replacing 

vacuum tubes in telecommunications and a variety 
of other fields. While remarkably effective, the 
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Table 1-1 Key Developments in Telephony 

Date Development Impact  

1876 Telephone patent (Bell) Basic concept 

1877 Carbon transmitter (Edison) Great increase in signal level 

1878 Telephone exchange Interconnection of telephones 

1889 Step-by-step switching Automatic telephone switching 
(Strowger) 

1899 Loading coils (Pupin, Made long distance possible 

Campbell) 

1914* Vacuum triode (DeForrest, Amplification of signals 

Langmuir) 

1915 Electric wave filters Allowed many signals on same 
(Campbell) wires 

1918 Carrier telephony Practical use of one pair of 

wires for many signals 

1919 Crossbar switch (Palmgren, Improved automatic switching 

Betulander) 

1921 Submarine cable Showed feasibility of undersea 

cable 

1936 Coaxial cable transmission Increased transmission capacity 
and lower cost 

1947 Microwave relay Reduced cost and increased 
transmission capacity 

1948* Transistor (Brattain, 
Bardeen, Shockley) 

1948 Information theory 
(Shannon) 

1951 Customer direct long 
distance dialing 

1956 Transatlantic cable 

1960 Integrated circuits 

Miniaturization, reliability 
and cost reduction 

Gave precise bounds on 

attainable performance 

Improved service 

Reliable overseas telephony 

Extreme miniaturization and 

reliability 

1965 Satellites Reduced cost and improved 

service 

*Events viewed as technological breakthroughs. 
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vacuum tube suffered from three serious drawbacks: 
its filament or heater generated much unwanted 

heat energy that had to be removed when many tubes 

were close together; the failure rate was much 

higher than would be desired; and the cost was 

relatively high. All of these drawbacks have been 

essentially eliminated by the transistor and the 
vast array of components that have evolved from 

the solid state technology on which the transistor 

is based. 
Although the transistor was invented in 1947, 

not until the 1960's was the real impact of this 

technology fully felt. Simultaneous fabrication 
and mass production of many components into an 

"integrated circuit" led to the technological and 

economic feasibility of such things as communica-

tions satellites and electronic switching systems. 
Further technological development led to large-

scale integrated circuits (LSI) that combine many 

complex subsystems onto small "chips" of silicon 

or other semiconductor materials. This process 

led to rapid development of high performance dig-

ital computers at remarkably low cost. This 

technology is also ushering in a potential revo-

lution in telecommunication services that proba-
bly will continue for decades. The manner in 

which this almost incredible signal processing 

and control technology is brought to fruition will 

profoundly influence world social, political, and 
economic structures. 

The development of technology and its incorpo-

ration into telecommunications is not a free and 

independent operation. In fact, many forces are 

at play, which strongly affect technological de-

velopment and evolution. In the early days of 

telephony (1873-93) when it held a patent monop-

oly, the Bell System vigorously opposed any type 

of government intervention or regulation. (4) How-

ever, when the patent monopoly ended it became 

apparent that the only way to achieve stability 
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and rationality in the telephone industry was 

through some type of government regulation. In 

1910 the United States Congress passed legislation 

which conferred regulatory authority over inter-

state telephone companies on the Interstate Com-

merce Commission (ICC).(4) The ICC retained this 

jurisdiction until 1934 when regulatory responsi-

bility was transferred to the newly-formed Federal 

Communications Commission (FCC). The telephone 

industry now operates as a regulated monopoly in 

which rates and often services are controlled by 

state and federal agencies. 
For most of the time since government regula-

tion began, responsible agencies have protected 

the telephone monopoly. In recent years, however, 

there have been some departures from this policy. 

(5) Particularly in the 1968 Carterfone decision, 

the FCC ruled that private companies would be al-
lowed to connect "foreign attachments" to the 

telephone system provided that they complied with 

appropriate precautions specified by AT&T, aimed 

at protecting the system from possible damage. (6) 

The telephone company vigorously opposed this de-

cision but later it acquiesced. Now, such attach-

ments as automatic answering devices, burglar 

alarms, and private exchanges are routinely avail-

able. 
About the same time as the Carterfone decision, 

the FCC granted Microwave Communications Incorpo-

rated (MCI), a specialized carrier, permission to 

operate a microwave data transmission link from 

St. Louis to Chicago.(7) This directly infringed 

on an area previously considered part of the tele-

phone monopoly. Again, AT&T vigorously opposed 

the decision, but it also took aggressive action 

on the technological front and developed a data 
transmission system that was more than financially 

competitive with the MCI system. 

Telephone system development in the rest of 

the world has been largely through government 
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owned and operated systems and thus does not 
closely parallel that of the United States. Most 
systems are technically compatible and today a 
telephone subscriber in the United States can 

reach 90 percent of all the telephones in the 
world. Figure 1-1 shows the growth of telephone 
installations in the United States and in the 
world. The trend is upward, and telephone usage 
will likely continue to expand for many years. 
However, the number of telephones do not tell the 

whole story. The new services that are technically 
feasible and may be introduced in coming years 

represent an impact at least as great as that of 

the increasing utilization of existing services. 

400 

300 

U.S. 

1955 1960 1965 1970 1975 1980 

Yea r 

Figure 1-1 Growth of installed telephones 

Source: Statistical Abstract of U.S., 1976 

The services and new developments already in 

sight include electronic switching systems (ESS) 
capable of automatically forwarding your calls to 
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other numbers, of recording messages, of automat-

ic dialing frequently used numbers, and of many 

other conveniences. Domestic satellites will 

usher in an era of expanded data communication 

services throughout the United States. The use of 

optical fibers, thinner than a human hair, to 

carry broadband audio, video, and digital communi-

cation signals for both intercity transmission and 

for distribution to users may herald an era of 

greatly expanded telecommunication services in 

the home and office, revolutionizing society as 

we know it. 

Radio and Television Broadcasting 

Much like the invention of the telephone, the in-
vntion of radio was a product of its time. A 

number of investigators, both amateur and profes-
sional, experimented with the transmission and 

reception of electromagnetic waves for purposes 

of communicating signals from one location to 

another. (8) Guglielmo Marconi is generally cred-

ited with the explicit implementation that could 

properly be called the invention of radio. His 
apparatus was actually a wireless telegraph system 

and did not transmit speech or music directly. A 

sequence of technological developments led to the 

inauguration of commercial radio broadcasting in 

the 1920's. Some of these developments were the 
same as those involved in the development of 

telephony. Table 1-2 lists a number of important 

technological milestones in the development of 

radio and television broadcasting. Most of these 

developments were logical extensions of the state 

of the art and were absorbed into the broadcasting 

industry in a gradual, incremental fashion. 

A notable exception to this evolution was the 

remarkable and unexpected development of frequency 

modulated radio waves (FM). This technological 

development represented a major breakthrough be-
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cause of its virtual elimination of static and 
man-made interference that had plagued radio from 
its inception. Despite the superior performance 
of radios using this new type of modulation, this 
technology has developed much more slowly than 

Table 1-2 Milestones in FUulio 

Date Event 

1895 Wireless telegraph (Marconi) 

1903 Transatlantic wireless 
(Marconi) 

1906 Wireless transmission of 
speech and music (Fessenden) 

1906 Audion invented (DeForrest) 

1914* Vacuum triode (DeForrest, 
Langmuir) 

1917 Superhetrodyne receiver 
(Armstrong) 

1923 Iconoscope (Zworykin) 

1932 Television (Zworykin) 

1933* Frequency modulation 
(Armstrong) 

1939 TV broadcasting 

and Television Technology 

Impact  

Demonstrated feasibility 

First transatlantic tele-
communication 

Established feasibility of 
radio telephony and radio 
broadcasting 

Electronic detector 

Electronic amplification 

Great increase in sensitivity 

Television pickup tube 

Feasibility of TV demonstrated 

Permitted static-free radio 

Regularly scheduled public 

TV broadcasts 

1949 Beginning of wired nation 

1952 Expanded number of available 
channels 

New dimension to TV 

1961 New dimension to radio 

broadcasting 

1973 New dimension to sound re-
production 

*Event considered as technological breakthrough. 

1953 

CATV 

UHF TV 

Color TV 

Stereo FM 

Quadraphonic FM 
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was expected and has never displaced AM radio as 

the primary broadcasting medium. The reasons for 
this are complex and involve economic, political, 

and technological forces of various kinds. They 
will be discussed in detail in a later chapter. 

This suggests that the existence of a superior 

technology does not always guarantee that it will 

be accepted and used. 

The public's acceptance of both radio and tele-

vision broadcasting was rapid in the United States. 

There are almost two radio sets for every person, 
a ratio brought about by the very low cost of 

manufacturing radios utilizing solid state tech-

nology. And, with some 50 million television sets 

in the United States, penetration of this potential 

market is equally impressive. The low cost and 

high reliability of solid state electronic devices 

has strongly contributed to this development. 

Elsewhere in the world the acceptance of radio and 

television has been substantial. In 1974 South 

Africa was the largest country without its own 

television broadcasting system and it had plans 

to inaugurate television broadcasting in 1975 on 
a limited scale.(9) Interestingly, the Soviet 

Union has the next greatest number of television 

sets after the United States, although other 

countries exceed the Soviet Union on a per capita 

basis. 

Societal Impact of 

Telecommunications Technology 

The size of the telecommunications industry alone 

is enough to insure that it will have a major im-
pact on many aspects of society. Even though the 

economic impact of telecommunications is enormous, 

this is probably not the source of its most sig-

nificant influence on society. Rather, it is the 

increased availability of personal telecommunica-
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tion via the telephone. The effects of the mass 

media on human behavior has been studied consider-
ably but no definitive conclusions from these 
studies have been formed yet.(1,2) At the same 

time few persons doubt that a pervasive medium 
such as television, which accounts for about the 

same number of hours as formal schooling for the 

average teenager, will have substantial, long-term 
effects.(10) What these effects will be may not 

be known for a long time, if ever. Similar un-
answerable questions can be asked about rock-and-

roll and country music that dominate radio broad-
casting. 

Less obscure effects on social behavior are 
directly traceable to telecommunications services. 
Among these are the development of new eating 

habits such as the TV dinner, the decline and 
partial recovery of attendance at movie theaters, 

the characteristically protracted telephone con-
versations of teenagers, the explosion in popu-

larity of professional sports, and the increased 
awareness by the general public of minority group 
opinions on a vast array of subjects from pollution 
to Indian rights. 

As more potential services of advanced telecom-

munications technology are realized, the impacts 
on society will be more substantial and farther 

reaching. For instance, the conversion to a cash-
less society would have vast ramifications on the 

economic structure and on the ways of doing busi-
ness and it might eliminate certain types of crim-

inal activity by removing some incentives to com-
mit crime. 

Perhaps even more long-term effects would 

result from installation of computer-based infor-
mation terminals in the home. Such terminals 

would provide a variety of services such as: shop-
ping catalogues; selectable tutored educational 
services; selectable entertainment; specialized 

subscriber-oriented news services; automatic bank-
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ing; and access to extensive information retrieval 

and processing facilities. Such terminals would 

have a two-way capability allowing interactive 

operations to be carried out via the terminal. 

The interactive operations may involve other 

people or they may involve computers or special-
ized automata. Two-way cable television or tele-

phone could well be an inherent part of such a 

system. The influence that a telecommunications 
system with capabilities such as these could have 

on the cultural, economic, and political structure 

of a society are apparent. 

Impact of Society on 
Technological Development 

The existence of technological potential does not 

carry with it any assurance that such potential 

will be realized. Or, if it is to be realized, 
on what time scale this will occur. Some examples 

of this are the slow development of FM radio 
broadcasting, the even slower development of UHF 

TV broadcasting, the brief introduction and sub-
sequent withdrawal of the Bell System's Picture-
phone' service, and the arrested development of 

CATV and pay TV. 
What determines the viability of new technology? 

In each case different magnitudes and kinds of op-

posing political, economic, or social forces exist 

and ultimate decisions are determined by combina-

tions of these forces. The effect of political 
decisions can be of major significance as illus-

trated by the following example. In the early 

1960's government policy was to restrict communi-

cation satellite development to a single company 

(COMSAT) and this policy was followed during the 

entire development of the present international 
communication satellite system. However, in the 

late 1960's government policy had altered signifi-

cantly and the development of domestic satellites 
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was opened to competition. New services and new 

technology will likely result from the decision 

to open up the field to new participants. 

The political decision processes that affect 

telecommunications technology development revolve 

around the FCC, Congress, the Executive Branch, 

the courts, established industry, new entrants, 

and other groups such as consumers and private 

foundations. Because the economic stakes are high, 

there frequently is substantial lobbying by estab-
lished industry groups when any portion of their 

vested interests is threatened by a new entrant. 

Such lobbying has generally been effective in that 

over the years political decisions have tended to 
protect the positions of the established indus-

tries. It appears very difficult to obtain polit-

ical support for innovations if they threaten 
established telecommunications industries. This 

is particularly true if the industry is part of 

the mass media which are molders of public opinion 

and which are able to provide subtle positive and 

negative inducements to gain congressional support 

for their views. This matter is examined in more 

detail in a later chapter. 

In addition to controlling or influencing tele-
communications technology and services through 

legislative and regulatory action, there have been 

a variety of other attempts ranging from lobbying 

by citizen action groups to direct legal action by 

dissatisfied users of telecommunications services. 

In some cases they have been effective, in others 
they have not. 

The important point is that there do exist 

avenues of control and influence by which society 

either directly or indirectly can, and, in fact, 

does control the development of new telecommunica-

tions technology and services. The role of the 

public or consumer in such precedures has been 

relatively insignificant over the years but this 

is one important factor that seems to be changing. 
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Many changes in regulatory philosophy and policy 

will be required before the consumer's voice is 

heard above the cacophony of other voices. Theo-

retically such changes are possible. 
Economics also play a substantial role in de-

termining the development and use of technology. 

The future market and regulated economics will 
contribute substantially to private and public de-

cisions about the provision of services, the qual-

ity of those services, and the pace which innova-

tion takes. Thus, it is important to examine the 
structure of economic considerations in order to 

appreciate the past developments and to foresee 

the likely future with any clarity. 
This book explores the technical and political 

constraints which shape development in various 
telecommunications areas. As a first step it is 

necessary to provide the reader with a grasp of 
the basic technical factors which are affected by 

the economic and political decisions being made. 
That is the purpose of Chapter 2. Subsequent 

chapters will examine the other factors which in-

fluence technological developments, and will ex-

plore specific cases in which these factors have 
interacted to produce decisions which have con-

trolled specific developments. 



Chapter 2 

Telecommunications 
Technology 

There have been so many remarkable technological 

innovations in recent years that many people have 

come to accept them without any attempt to appre-

ciate their underlying principles or to understand 

the basic limitations which govern the performance 

that is attainable. Certainly, obtaining a de-

tailed knowledge of current telecommunication tech-

nology would require a great deal of study, far 
more than the nonspecialist would be willing to 

invest. Fortunately, however, a few basic concepts 

are readily understandable and provide an adequate 
foundation for appreciating many of the most im-

portant quantitative and qualitative aspects of 

telecommunications technology and the equipment 

utilized for implementing many available services. 

This chapter intends to present in understand-

able form sufficient basic concepts underlying 

telecommunications theory to allow the nonexpert 

to understand the terminology of the engineer or 

scientist and to form his own judgment about the 
feasibility, desirability, and costs associated 
with present and future developments in this field. 

A glossary of terms at the end of the book pro-
vides a ready reference to the meaning of these 

terms when they are encountered throughout the 
book. (1,2) 

15 
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Experimental Development 

Versus Theoretical Development 

Much of the early development of telegraphy, tele-

phony, and radio technology was based on an em-

pirical or experimental approach. Such men as 

Morse, Bell, Edison, Marconi, de Forrest, and 

others of their era utilized great ingenuity, per-

serverance, and often intuitive insight in develop-
ing and perfecting their inventions. The theoret-

ical basis of telecommunications virtually did not 
exist. Many of the underlying physical and mathe-

matical laws governing the devices in use were 

known but had not been organized into a body of 
knowledge that was useful in explaining their op-
eration or in extending their design to more 

advanced devices. During the 1920's and 1930's 
the theoretical basis of communications expanded 

continually. However, not until World War II was 

the full power of theoretical analysis brought to 
bear on development of the telecommunications tech-

nology. This came because of the urgent need to 
develop sophisticated radar, sonar, and communi-

cation equipment. To meet this need, special 

laboratories were formed and many highly capable 

physicists, mathematicians, and engineers were 

brought into these development programs. Except 

for the war, many of these individuals would never 

have been engaged in what has become known as com-
munications engineering. Their impact was enormous 

both in their wartime accomplishments and in their 

long-term effects of placing communications engi-

neering on a much more sound theoretical basis. 
Shortly after World War II the analytical basis 

of communications science reached a pinnacle with 

publication by Claude Shannon of a paper entitled, 

"The Mathematical Theory of Communication."(3) In 

this paper Dr. Shannon presented a new, theoretical 
way of looking at the transmission of information. 
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He defined information in a general and useful 
manner and showed the limits of communication per-

formance achievable in terms of the speed of 

transmission, the characteristics of the signal 

being transmitted, and the noise interfering with 

that transmission. Although the theory is ab-
stract, many of the results are simple and give 

much insight that had previously been only intui-

tive or empirical in nature. Since then the 

theoretical basis of communication engineering has 

been continually expanding and today provides a 

means for accurately predicting the performance 

possible with various systems, for determining how 

well a system performs compared with the ultimate 

performance possible, and for comparing various 

alternate schemes before selecting one for a par-
ticular application. 

Much experimental and empirical work is still 
conducted in communications engineering, particu-

larly in the area of devices and components. This 

is because Shannon's analysis did not provide any 

practical means for obtaining ultimate performance, 
although it showed what that performance was. The 

goals of efficient communication are clearly 

stated but the paths to their achievement must be 
searched out individually. This is one aspect of 

communication engineering that has made it fasci-

nating to so many people in the past two decades 
and that has contributed to the continual advances 
in technology past, present, and future. 

Signals and Information 

To begin a discussion of telecommunications tech-

nology, consider the electric telegraph and how 

it transmits information. Figure 2-1 shows an 

elementary telegraph system consisting of a bat-
tery, a telegraph key, a conductor, and an electro-

magnet. When the key is closed, the electric cir-

cuit is completed from the battery to the electro-
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magnet and back through the ground which is also 
a good conductor of electricity. With the circuit 

closed, current flows through the electromagnet 

causing it to pull the lever down. When the key 

is released, the circuit is broken, stopping the 

current from flowing through the electromagnet, 

and, with no current, the electromagnet loses its 

pull, and the lever is released and pulled up by 

a spring. 

Key 

Ba ttery 

Ground 

E I ect ronaq ne t 

Figure 2-1 Elementary telegraph system 

Ground 

Spr ng 

Lever 

Signaling is accomplished by varying the 

length of time that the key is held down. For 
example, in the Morse Code used for radio tele-

graph transmissions the signals consist of a dot 

(key depressed briefly), a dash (key depressed 

three times as long as for a dot), and a space 
(key up). The complete Morse Code alphabet is 

shown in Table 2-1. 
A signaling system such as the electric tele-

graph is called a binary system because it has 
essentially two states, open or closed, i.e., 

signal or no signal. Much study has been devoted 
to the communication problem as it relates to bi-

nary systems. The individual characters of a 

binary system are called binary digits and are 

usually referred to as bits. For example, a sys-

tem that transmits ten characters each second is 
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E • 

said to have a transmission rate of 10 bits/sec. 
This concept of transmission rate is very impor-
tant for, as will be seen shortly, transmission 

of all kinds of information can be measured in 
terms of these same units. 

Table 2-1 Morse code 

Z - - • • 

- - 

More general coding schemes can be used with 
binary signaling systems. The most widely used 
methods operate at a constant rate of character 
transmission. If we consider the two states of 
the (binary) system as corresponding to the sym-
bols 0 and 1, then a typical signaling sequence 

or message waveform might look as in Figure 2-2. 

Signal 

Character O I 0 0 I I O 1 

Figure 2-2 Binary signal and corresponding characters 

Groups of the characters can be taken together to 
represent a specific symbol or word. For example, 

in the case of teletypewriters the binary charac-
ters are taken as groups of five and the various 
combinations and permutations of zeros and ones 
that can be made in five characters are assigned 



20 Hermes Bound 

specific symbols on the typewriter. Table 2-2 
shows what typical five bit code words correspond 

to, for some commonly used teletypewriter appli-
cations. When a key is pressed, it produces the 
five characters shown and when the teletypewriter 

receives a particular five bit sequence it causes 
the corresponding key to be activated thereby 

printing that character on the paper. 

Table 2-2 Teletype binary codes 

Code Group 

Lower Case Upper Case for Three Different Codes 

All 
Codes 

Weather 
Code 

AT&T 
Fraction 

int'l 
Alphabet 
No. 2 

1000 A + - - 

10011 8 e 5/8 ? 

01110 C 8 1/8 . • 

10010 O e S who are you? 

10000 E 3 3 3 

10110 F . 1/A not assigned 

. . . . . 

. . . . . 

. • • • • 

To get an idea of the rate of transmission re-
quired for a teletypewriter consider how many bits 

would be generated by a fast typist. Assume that 
typing is being done at an average of eighty five-

letter words per minute. Since each letter re-
quires five bits it follows that each five-letter 
word requires 25 bits plus five for the space be-

tween words. The transmission rate is therefore 

80 x 30 = 2400 bits per minute or 2400 60 = 40 
bits per second. An automatic transmission sys-

tem that employs a prepunched tape will operate 
at speeds up to 150 bits/sec. which is several 

times faster than a human operator is able to 

type. 
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Frequency and Bandwidth 

Light, sound, radio waves, and telephone signals 

are all most conveniently described in terms of 

their frequency components. Frequency is the 

rate at which a periodic signal repeats itself. 
For example, consider sound waves. A violin 

string is vibrated by drawing the bow across it. 

A heavy, long string will vibrate slowly, while a 
light, short string will vibrate more rapidly. 

Changing the tension in the string also alters the 

frequency of vibration. It is the vibration of 

the strings, coupled to the air through the sound-

ing board body of the violin that produces the 

sound heard by the ear. The sounds produced by a 

violin have frequencies from hundreds to thousands 

of cycles per second. The unit of frequency is 
the hertz (abbreviated Hz) and one cycle per sec-

ond corresponds to one hertz. A thousand cycles 

per second is one kilohertz (abbreviated kHz) and 

a million cycles per second is one megahertz 
(MHz). 

Human speech is generated by a complex inter-
action of the vocal chords and various cavities 

and structures of the head. All sound waves are 

pressure variations that are traveling through the 

air, or some other suitable medium, and when they 

strike an appropriate sensing device, such as an 
ear or a microphone, they set up vibrations that 

are detected. The ear is sensitive to sound vi-

brations in the range of 30 to 20,000 Hz, although 

certain ranges are much more important than others 

for conveying the information content of speech or 

music. Figure 2-3 shows a curve of the relative 

loudness to the human ear of sounds having the 
same amplitude but different frequencies. The 

maximum response is near a frequency of 1 kHz, 

which falls off rapidly on either side of this 

peak. Actually, the telephone system only carries 

speech components whose frequencies lie in the 
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range of 300 Hz to 3400 Hz. Thus, the bandwidth 
(B.W.) of the telephone signal is: 3400 - 300 = 
3100 Hz or 3.1 kHz. In an actual system, a band-

width of 4 kHz is normally allocated to speech 
transmission to allow guardspaces to be placed at 

the edges of the transmission band. This permits 
speech channels to be located adjacent to each 
other without interference. 
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Figure 2-3 Frequency response of ear 

10,000 

Music sounds tinny when transmitted over a 
bandwidth no greater than that of the telephone. 

Fidelity improves when the bandwidth is increased 
to 5 kHz as in AM radio broadcasting or to 15 kHz 
reproduction over the entire bandwidth of the ear 

which is 20 to 20,000 Hz. This amounts to a band-

width that is (20,000 - 20) 3100 = 6.4 times 
greater than that of the telephone. Since the 
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cost of transmitting signals is a direct function 
of their bandwidth, clearly telecommunication of 
music is significantly more expensive than that 

of speech. The problem is compounded further be-
cause good music reproduction requires lower noise 
channels than does typical speech communication. 
This causes a further increase in the cost of 
transmitting music. 

Figure 2-4 shows the relation between the fre-
quency scale and various familiar sounds. 
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Figure 2-4 Spectra of sounds (From Reference Data for 
Radio Engineers, Howard W. Sams Co., Inc., 
1975). 

The key to successful transmission of signals 

corresponding to speech and music is to have suf-
ficient bandwidth in the transmission channel. As 
the variations in amplitude of a signal become 
more rapid and complex, a greater transmission 

bandwidth is required for its faithful reproduc-
tion. For this reason, transmission of music re-

quires a much greater bandwidth than does trans-
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mission of telegraph signals. It will be seen 

shortly that the information bandwidths of 4 kHz 
for telephone transmission of speech and 5 or 15 

kHz for music are vitally important in determining 
how many radio stations can be on the air at one 

time or how many telephone conversations can be 

handled by a communications satellite. 

Telephone Transmission 

Communication by sound waves is only feasible 

over short distances because of the rapid attenu-
ation loss of the signal with distance, the dis-
turbing effects on other people and the interfer-

ence that would result when several signals are 
present simultaneously. In order to overcome this 

difficulty, the telephone converts the sound (pres-

sure) signal into a varying electric current by 

means of a microphone or telephone transmitter as 

it is sometimes called. The resulting electrical 
signal is then sent over a wire to a telephone re-

ceiver. There the electrical signal actuates a 

metal diaphragm which regenerates sounds corre-
sponding more or less to those that originally 

impinged on the telephone transmitter. Figure 2-5 

shows this whole process. For the telephone to 
function properly, a circuit must be connected 

from each transmitter to each receiver. This is 

called a two-way voice circuit. 

In the early days, telephone service was lim-

ited to short ranges because of the attenuation 

of the signal along the telephone wires. Long 

distance communication was measured in tens of 

miles. With the advent of the vacuum tube ampli-

fier in 1914, the means for obtaining true long-

distance communications was at hand. By instal-

ling amplifiers, or repeaters at appropriate 
intervals along a telephone line it was possible 

to maintain a high signal level and to achieve a 



Telecommunications Technology 25 

true long distance capability. Telephone service 
between New York and San Francisco was inaugurated 

in 1915. Transatlantic telephone service using 
submarine cable with undersea repeaters was inau-

gurated in 1956 between Newfoundland and Scotland. 

Telephone 
Receiver 

Reproduced 
Sound Wave 

Speech 
Wave Telephone 

Transmitter 

Figure 2-5 Elementary telephone system 

Although providing a good communication link 

between two telephones is an important and diffi-
cult task, one that is equally important and 
actually more complex, is that of interconnecting 

all of the telephones so that each may call any 

other. This is the problem of telephone switch-
ing. It has evolved from rudimentary manual in-

terconnection of a few telephones by an operator 
in a central office to computer-controlled switch-

ing systems that can now interconnect hundreds of 
millions of telephones, often in a matter of 
seconds. 

Radio Waves 

Simultaneously with the development of the tele-

phone came the development of radio. It had been 

discovered in the late 1800's that there existed 

certain kinds of electric waves that could travel 
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through space without the need for conducting 

wires. These waves are called electromagnetic 
waves and are manifested as x-rays or light waves 

when their frequencies are very high and as radio 

waves when their frequencies are relatively low. 
The electromagnetic spectrum extends over a range 

so great as to be almost incomprehensible in any 

practical terms. Low frequency radio waves, say 
from 10 kHz to 30 MHz, are used for intermediate 

and long range radio communication. The AM radio 

broadcast band lies in the frequency range of 535 

kHz to 1605 kHz, while international short wave 

broadcasts are at high frequencies. The particular 

frequencies employed for short wave broadcasting 
vary with the time of day, the time of year, and 

the status of the 11-year sun spot cycle since all 
of these factors strongly affect the layers of 

ionized gases surrounding the earth (the iono-
sphere) which reflect the signals back to earth 

permitting long distance communication. The fre-

quencies used for international and other long 
range point-to-point communication are in the range 

of 3 to 30 MHz. Above about 30 MHz, electromag-
netic waves are not reflected back to the earth by 

the ionosphere and so communications are limited 

to line-of-sight distances between antennas. It 

is in this band of frequencies, above 30 MHz, that 

television, FM radio, and police and emergency 
services lie. The upper frequency limit for this 

type of communication is about 1000 MHz or 1 GHz. 

Above this frequency radio waves fall into a cate-
gory of radiation referred to as microwaves. These 

frequencies have found wide usage as part of the 

microwave relays that interconnect cities and pro-
vide for transmission of telephone calls, and 

radio and television network broadcasts. Micro-
wave frequencies are also used for the up-and-down 

links in satellite communication. Figure 2-6 sum-

marizes the usage of the electromagnetic spectrum. 
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Figure 2-6 The electromagnetic spectrum (From J. Martin, 

Telecommunications and the Computer, Prentice 

Hall, Inc., 1969). 

AM Broadcasting 

Radio waves are used for communication by attach-
ing the desired information to the radio wave at 
the transmitter and then removing the informa-
tion at the receiver. Thus, the radio wave acts 
as a carrier. The process of attaching the infor-

mation to the carrier is called modulation and the 
process of recovering the information is called 
demodulation or detection. A common type of modu-

lation is that in which the amplitude (i.e., the 
magnitude) of the radio wave is caused to vary in 

the same manner as the sound pressure of the voice 
or music that is to be transmitted. When the 
sound is loud, the amplitude is large, and when 
the sound is soft, the amplitude is small. When 
the sound varies in pitch, the amplitude of the 
carrier varies in synchronism with the sound pres-

sure oscillations. The radio wave is itself os-
cillating at a very high frequency--thousands to 
millions of times higher in frequency than the 
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sound wave oscillations. Figure 2-7 shows how an 
amplitude modulated wave would look if the message 

was a constant pitch sound. 

Sound Wave 

Carrier 

Modulated Carrier 

Figure 2-7 Amplitude modulation 

After the radio wave has been modulated, it is 
amplified and then radiated into space by an an-
tenna. A receiver extracts the information con-
tained in the modulated waveform. The receiver 

performs three functions. First, it separates the 
desired carrier from others by a tuning operation 

in which the receiver is made sensitive only to 
radio waves having the desired frequency. Second, 
the receiver removes the carrier and keeps only 
the modulation waveform that represents the de-

sired information. This is the detection process. 
Third, the receiver amplifies the modulation and 
applies it to a loudspeaker where it is reproduced 

as sound. 
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The process of amplitude modulation causes the 

radio frequency carrier to be spread over a band 

of frequencies equal to twice the modulation fre-

quency. For AM broadcasting the highest modula-

tion frequency is normally limited to 5,000 Hz or 
slightly less than twice the bandwidth of a tele-

phone voice circuit. Even so, this means that a 

single station will occupy a segment of the radio 

frequency spectrum that is 10 kHz wide, centered 

on the assigned carrier frequency. If any other 

radio station broadcasts within the band or near 

enough so that its modulation components fall in 
this band, there will be interference between the 

two stations. 
To minimize interference between stations the 

Federal Communications Commission was given au-

thority to allocate the spectrum by means of 

licensing procedures. Unfortunately, sufficient 

space is not available in the radio spectrum to 

meet all of the demand and less than ideal opera-

tions result. This is apparent when tuning over 
the AM broadcast band at night when the problem 

of overcrowding is severely aggravated because of 

the increased transmission distances that result 

from changes in the earth's ionosphere after sun-

set. The interference problem can be partially 

solved by restricting some broadcast stations to 
daytime broadcasting only, or by requiring reduced 
power at night. As a further solution to the prob-

lem of interference among stations having the same 
assigned carrier frequencies, 39 clear channels 

have been established in the western hemisphere on 

which only one station broadcasts. These channels 
are widely dispersed geographically and assure in-

terference-free reception in their primary cover-

age areas. This course of action is only possible 

to a limited extent because, if the entire broad-

cast band covering 535 to 1605 kHz were allocated 

on this basis, there could only be (1605 - 535) ÷ 

10 = 107 stations. Actually, there are thousands 
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of AM stations, and, therefore, interference. The 

problem is particularly bad at geographical loca-

tions outside the primary coverage area of stations, 

because there many signals on the same frequency 

may be received simultaneously with more or less 

equal power and they interfere with each other. 

FM Broadcasting 

One of the major disadvantages or limitations of 

AM radio is its sensitivity to electrical dis-
turbances of both natural and man-made origin. 

Such disturbances manifest themselves as static 
and result from such things as lightning, neon 

signs, and electric razors. Most natural and man-
made electromagnetic disturbances add to the sig-

nal at the receiver and so are detected as a change 

in the amplitude and are superimposed on the true 

signal contained in the modulation. 
In the 1930's Major Edwin H. Armstrong devised 

a way to virtually eliminate the susceptibility of 

radio signals to static that so severely limits AM 

broadcasting. He did this by changing the way in 

which he modulated the carrier. Instead of varying 
the amplitude of the carrier, Armstrong kept the 

amplitude constant and varied the frequency. Fig-

ure 2-8 illustrates the frequency modulation of a 

carrier. The great improvement in noise perform-
ance comes because the receiver can now be made 

insensitive to amplitude variations caused by 

static. It does this by ignoring the amplitude 
variations and looking only for the frequency var-

iations which are virtually unaffected by static. 

The technique works effectively and eliminates the 

static so prevalent in AM broadcasting. 

As we might expect, a price must be paid for 

improved performance, and the price in this case 

is increased bandwidth. Frequency modulation ob-

tains its improved performance by requiring a 

larger segment of the radio spectrum to transmit 
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Sound Wave 

A 
Carrier 

Modulated Carrier 

Figure 2-8 Frequency modulation 

the same information. In commercial FM broadcast-
ing the ratio of transmission bandwidth to modu-

lating signal bandwidth is about 10:1, compared 
with 2:1 for AM broadcasting. Because of the 
noise-free performance possible with FM broadcast-
ing, the FCC decided to permit a larger bandwidth 
of modulation to be used so that higher quality 

music reproduction would be possible. The modula-

tion bandwidth of commercial FM broadcast stations 
is 15 kHz which covers the range of most of the 

sounds heard by the human ear. The bandwidth of 
the transmitted signal is, therefore, 10 x 15 = 
150 kHz, which is 15 times greater than that em-

ployed in AM broadcasting. In order to minimize 
interference between stations on adjacent fre-

quencies, a separation of 200 kHz is used between 
channels. The FM broadcast band employed in the 
U.S. and Canada is from 88 to 108 MHz, which lies 
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between television channels 6 and 7. This band 

provides 100 separate FM channels. Radio wave 

propagation on such high frequencies is limited 
to line-of-sight distances, so FM broadcasting has 

a 40- to 80-mile radius of coverage under normal 

operating conditions. If FM broadcasting were 

carried out in the AM broadcast band, only five 

stations could be accommodated on the entire band. 

For this reason FM broadcasting is carried out at 
higher frequencies where more bandwidth can be 

made available. 

Television Broadcasting 

The concept of television broadcasting is sim-
ple. Imagine a picture or scene with a small, 

light-sensing telescope that can be pointed at 

various parts of the scene. The output of the 

telescope is an electrical signal proportional to 

the intensity of the scene in the direction that 

the telescope is pointing. As the telescope is 

moved along a horizontal line the signal will vary 

as the scene intensity varies along the line. 

This electrical signal amplitude-modulates a car-

rier which is radiated to a receiver where the 

wave is demodulated. The information on scene 

brightness is sent to a light source that moves in 

synchronism with the sensing telescope at the pick-

up location. When the scene brightness increases, 

the light intensity increases, and when the scene 

brightness decreases, the light intensity decreas-

es. Thus, as the telescope moves over the scene 

at the pickup location, the light at the receiver 

moving in synchronism with it paints out the same 

variations of lightness and darkness as the origi-

nal scene. By doing this very rapidly (e.g., 

broadcast TV traces the complete picture 30 times 

per second) the eye in effect "sees" a continuous 

scene without any apparent motion of the scanning 

light source. 
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Figure 2-9 shows a schematic representation of 
this process. In an actual television system, the 
moving light on the receiver is an electron beam 

illuminating the phosphorent screen of a cathode 
ray tube and the image pickup device is a special 
television sensor called an image orthocon. 

Original 
Scene 

Light 
Sensor 

Moving 
Light 

Figure 2-9 Elementary television system 

Receiver 

117)-4. -0 -0 

In a typical (American) television system there 

are 525 lines in the picture and 30 complete frames 

per second. The horizontal to vertical aspect 

ratio (i.e., the ratio of width to height) is 4:3. 
A standard TV picture has approximately 165,000 
distinct picture elements (pixels) and when such 
pictures are reproduced 30 times per second, they 
occupy a signal bandwidth of 4 MHz. American TV 

employs a special type of amplitude modulation 

that utilizes much less bandwidth than conventional 
AM modulation 1.1:1 as compared to 2:1. When ad-
ditional spectrum is added for FM transmission of 
the sound to accompany the picture and a small 

guard space between channels is included, the 
total bandwidth requirement is 6 MHz for a single 
television channel. This is nearly six times the 

bandwidth of the entire AM broadcast band and the 
entire FM broadcast band would accommodate only 

three TV channels. The frequencies utilized for 
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television broadcasting are shown in Table 2-3. 

The noncontiguous spacing of the VHF channels is 
not happenstance but intentionally done to minim-

ize certain kinds of interference that can result 

when the channels are all adjacent to each other. 

(4) 

Table 2-3 Television channel frequencies 

Channel Frequency (MHz) Remarks  

2, 3, 4 52-72 VHF low band 

5, 6 76-88 VHF low band 

7-13 174-216 VHF high band 

14-83 470-890 UHF 

Video Telephone 

The videotelephone as implemented by the Bell 

System in its Picturephone n is a miniature tele-

vision system. The screen size is 14 cm x 12.7 cm 
(51 in. x 5 in.). There are 250 lines per frame 

and 30 frames per second. The number of picture 
elements in the image is substantially less than 

that of commercial TV and also the number of gray 

shades is smaller. Because fewer elements need 
be transmitted each second, it requires less trans-

mission bandwidth. The Picturephone n requires only 

a 1 MHz bandwidth for satisfactory picture repro-
duction. By comparison, this bandwidth would ac-

commodate 250 voice circuits. 

Pulse Code Modulation 

In recent years a new type of modulation has be-

come very important for a wide variety of communi-

cations other than broadcasting. This new type of 

modulation is called pulse code modulation or PCM. 
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It is of particular interest in a general discus-
sion of telecommunications because it provides a 

simple method of representing general signals in 
terms of the elementary form of binary digits or 

bits. The key concepts required in the understand-
ing of PCM are those of sampling and quantization. 

Sampling means measuring the amplitude at equally 
spaced intervals called the sampling period. 

Quantization is the process of assigning the actu-
al amplitude to the closest one of a predetermined 

set of (usually) equally spaced amplitude levels. 
Figure 2-10 illustrates the sampling and quantiza-
tion of a waveform. 
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Figure 2-10 Sampling and quantization 
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Once the sampling and quantization has been 
done, it is possible to describe the result com-

pletely by a sequence of numbers. The first num-
ber is the quantum level of the first sample, the 

second number is the quantum level of the second 
sample, etc. More importantly, this procedure 

allows a continuous waveform to be transmitted 
over a communication channel as a set of discrete 
numbers as opposed to a continuous or analog wave-

form. A simple way of transmitting the numbers 

representing the quantum levels is by means of a 
binary code similar to that used by a teletype-
writer. Examples of 8-level and 16-level binary 
codes are shown in Table 2-4. The order of the 

Table 2-4 Binary codes 

Number 3-bit Code 4-bit Code  

1 000 0000 

2 001 0001 

3 010 0010 

4 011 0011 

5 100 0100 

6 101 0101 

7 110 0110 

8 111 0111 

9 1000 

10 1001 

11 1010 

12 1011 

13 1100 

14 1101 

15 1110 

16 1111 



Telecommunications Technology 37 

binary digits determines the number that is repre-

sented. Generally, the number of different quan-
tum levels that can be represented by a binary 

code with N digits is two raised to the Nth power. 
Thus a 4-bit binary code would correspond to 24 = 
16 levels and a 10-bit code would correspond to 

210 . 1024 levels. An illustration of a quantized 
waveform is shown in Figure 2-11 along with the 

3-bit code sequence that would represent the first 
six samples. 

(8) 
8 Ill 
7 110 
6 101 
5 100 
4 011 
3 010 
2 001 
1 000 

(8) 

(5) 

rui rUl _El FIL rffl ft_ 

111 101 001 000 011 110 111 100 

Figure 2-11 PCM signal 

The number of quantum levels required depends 
on the fidelity with which it is necessary to re-

produce the original waveform. If too few levels 
are used, noticeable distortion occurs. If too 

many levels are used, no further improvement is 
obtained because noise in the transmission intro-
duces distortions larger than the incremental 
errors of the quantization. 

The rate of transmission required for pulse code 
modulation can be obtained by multiplying the num-

ber of bits in the code words used to represent the 
function levels by the number of samples per sec-

ond. The sampling rate is always taken as twice 
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the signal bandwidth to permit undistorted repro-

duction of the waveform. This can be expressed in 

symbols as T = 2WN: where T is the transmission 

rate in bits per second; W is the bandwidth of the 

signal in Hz; and N is the number of bits in the 

code words. The PCM transmission rates required 

for transmission of typical telecommunication sig-

nals is shown in Table 2-5. It is interesting to 

note from Table 2-5 that with PCM the transmission 
rate of Picturephone' signals is only 100 times the 

rate of a voice channel compared with 250 times for 

analogue transmission. 

Table 2-5 PCM transmission rates 

Signal B.W. Bits/Code Word Bit Rate  

Telephone 4 kHz 7 56 k bits/s 

Hi -Fi music 15 kHz 10 300 k bits/s 

Picturephone 1 MHz 3 6 M bits/s 

Color TV 4.6 MHz 10 92 M bits/s 

The primary attractions of PCM are its inherent 

insensitivity to noise since only on-off type sig-

nals are transmitted and the ease with which the 

signal can be exactly regenerated during trans-
mission over long distances. Also, the format of 

PCM is closely related to that of computer data and 

can be transmitted over the same channels using the 

same equipment. 

Channel Capacity and Multiplexing 

Much effort has been expended over the years in 

expanding the capacity of communication systems. 

Figure 2-12 shows how this growth has proceeded 

over the past 125 years. It is evident from the 

figure that channel capacity is increasing at a 

phenomenal rate--by a factor of 10 times each 18 
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years. If this pace continues, and there is every 
reason to believe that it will, the capability of 
greatly expanded telecommunications services will 
be at hand almost immediately. 
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Figure 2-12 Development of telecommunications channel 

capacity (Adapted from J. Martin, Telecom-

munications and the Computer, Prentice-

Hall, Inc., Englewood Cliffs, N.J., 1969). 

In order to make good use of large capacity 
channels, it is necessary to combine many separate 
signals and send them together over a single chan-

nel. This is called multiplexing and is done in 
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many ways. Two of the most common methods are 
frequency division multiplexing (FDM) and time 

division multiplexing (TDM). 
Frequency division multiplexing is accomplished 

by modulating the individual signals onto carriers 

having different frequencies (thus the name) and 
then sending them over a common channel. This is 
analogous to transmitting the radio broadcast band 
over a cable with each station carrying the modu-

lation corresponding to one of the individual sig-
nals. The signals are separated at the receiving 

end of the channel by frequency selective filters 
in the same manner that a radio separates one sta-

tion from another. 
In time division multiplexing, samples from 

different signals are intermixed before transmis-

sion. For example, eight signals could be trans-
mitted by sending in sequence the first sample of 

signal one followed by the first sample of signal 
two on up to the first sample of signal eight. 
Then the second samples of each would be sent. 

This process can be extended to include hundreds 

or even thousands of distinct signals. The sig-
nals are separated at the output of the channel 
by keeping track of the times that samples from 
a particular signal are being sent (called syn-
chronization) and switching these samples to the 

proper location for that message. An example of 
a TDM system is the Bell System Ti digital data 
transmission system. It consists of the regular 
twisted pair of telephone wires but with closely 
spaced repeaters. It is capable of handling 24 

speech channels of 8 bits quantization. This 
corresponds to 2 WN x 24 = 2 x 4000 x 8 x 24 = 1.5 

million bits/sec. The next planned system, the T2 

carrier, would operate at a bit rate of 6.3 M 
bits/sec and could accommodate four Ti carriers or 

one picture phone signal. 
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Typical Information Source Data Rates 

The human mind and body are only able to accom-

modate inputs at relatively low rates, nothing like 

the rates presently possible in telecommunication 

channels. For instance, consider the information 

rate of human reading. A fast reader might cover 
as many as 1,000 words per minute. This corre-

sponds to 83 letters per second or 415 bits per 

second. Display screens available today for pre-

senting printed text operate at 2,400 bits per 

second, more than five times reading speed. Com-
puter printers, the devices that produce the hard 
copy output, can generate 1,200 lines per minute 

which is 20,000 bits per second. This is also the 
speed at which IBM cards can be read. 

A PCM voice channel with 4 kHz bandwidth and 

8-bit quantization generates 64,000 bits per sec-

ond. Note the great discrepancy of more than 150:1 

between the required transmission rates for reading 
and talking. If the word content of a message was 

all that was important, it would be possible to im-

prove communication efficiency greatly by using 
teleprinting instead of telephoning. Actually, the 

other aspects of speech communication such as voice 

inflections, familiarity, personal awareness, etc., 
provide dimensions not readily obtainable in the 
printed words or artificial generation of speech 
at remote locations. 

High fidelity sound reproduction represents a 
substantial increase in data rate for the communi-
cation channel. For a bandwidth of 20,000 and a 

quantization level of 10 bits to assure high qual-

ity reproduction, the transmission rate would be 

2 x 10 x 20,000 = 400,000 bits/sec. The next step 

beyond high fidelity sound reproduction is tele-

vision. For commercial television with 525 lines 
resolution the required bandwidth is 4 MHz and 
with 10 bit quantization this corresponds to 2 x 

10 x 4 = 80 megabits per second. This is equiva-
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lent to about 1,200 voice channels, and this 

tradeoff is what actually occurs in satellite and 

intercity communication channels used to handle 

both television signals and telephone signals. 

Telecommunication Channels: 

Present and Future 

Telephone communication between cities makes use 

of coaxial cables and microwave relays. A co-

axial cable consists of a copper tube with a wire 

running down its center. Usually there is insu-

lating material between the outer tube and the 

inner conductor. This material keeps moisture out 
of the tube and holds the center conductor in the 

middle of the tube, which is necessary for proper 

operation. The coaxial cable is used to carry 

electromagnetic (radio) waves from one place to 
another. The waves all stay inside the tube and 

can be amplified or switched to other channels as 

required. The primary limitations of the coaxial 

cable are its bandwidth and the attenuation of 
signals that necessitates amplification at short 

intervals. A modern coaxial cable can handle 
nearly 5,000 voice channels. Typically a number 

of cables are bundled together and installed un-

derground as a communication trunk. Figure 2-13 

shows 1973 coaxial cable installation and a cross-

sectional view of a trunk having a 108,000-voice 

channel capacity. 

Microwave relays use signals radiated through 

the atmosphere from antennas on one tower to an-

tennas on another tower. By using very high car-
rier frequencies, about 4 to 6 GHz, it is possible 

to obtain large bandwidths and simultaneously re-

strict the radiation to narrow paths so it will 
not interfere with others using these same fre-

quencies. The technology in these systems grew 

from radar developments during World War II. The 



Telecommunications Technology 43 

Figure 2-13 Installation of a coaxial cable in the 

Mississippi River. Bell Labs Photo. 

early systems built during the 1940's carried a 
few hundred voice circuits; today a microwave re-
lay operating simultaneously on two carrier fre-
quencies can accommodate as many as 29,000 voice 

channels. When current systems are further mod-
ernized, it is anticipated that the capacity will 

be increased to 34,800.(5) Figure 2-14 shows a 

modern microwave relay tower used for intercity 
telecommunications. 

The next step in long distance transmission was 
the communication satellite which came into serv-
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Figure 2-14 Microwave relay tower. Western Electric 

News Features. 

ice in the 1960's. Satellites are discussed in 
considerable detail in Chapter 5 and will not be 
considered here except to note for purposes of 
comparison with microwave relay, that the domestic 

communication satellites scheduled for operation 
in 1976 will have 14,400 voice channels each and 
will be accessible from several different ground 

stations. 
The next major developments in surface trans-

mission of data may be the circular waveguide and 

the optical fiber. The waveguide is essentially 
a hollow pipe built to precise tolerances that 
guides radio waves from one point to another with 

very low attenuation. Signals can be transmitted 

via waveguide for 32 km (20 miles) before they 
must be amplified whereas for signals in coaxial 

cables there must be amplifiers every 3.2 km (2 
miles). Because they operate with very high car-
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rier frequencies, (40 to 110 GHz) it is easy to 

obtain very large bandwidths. Installation of the 
first experimental system was begun in 1975 over 

a 13.7 km (8.5 mile) segment in northern New Jer-
sey. This system will have an initial capacity 

of 230,000 voice channels, a capacity which will 
ultimately be expanded to 460,000 voice channels. 

Figure 2-15 shows a segment of waveguide being 
installed. 

Figure 2-15 Section of circular waveguide being 
installed. Bell Labs Photo. 
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Thus it is clear that the achievement of in-

creased bandwidth is closely tied to higher car-

rier frequencies. The ultimate step in this 
direction appears to be the use of light waves as 
carriers of communication signals. The frequency 

of electromagnetic radiation corresponding to 
visible light is thousands of times greater than 

that of the highest frequency radio waves present-

ly used for communication, and the available band-
widths are correspondingly larger. 

Two developments in recent years have made 

optical communications feasible. The first is the 
laser, a powerful generator of pure and high power 
light waves. The second is the optical waveguide, 
a specially constructed glass fiber smaller in di-

ameter than a human hair, that can conduct light 
from one point to another with low attenuation. 
Ultimately, these developments may lead to systems 
having Gigabit per second capabilities in a single 
fiber. A bundle of several hundred such fibers 

would only be the size of a pencil, but would pro-
vide a communication channel far better than any 
existing today. Very likely fibers will find 

their way into the home and office in the not too 
distant future as a broadband communication chan-
nel to serve a wide variety of needs. Figure 
2-16 shows a bundle of optical fibers. 

Solid State Electronics 

While the evolution in transmission capacity of 

communication channels has been occurring, enor-
mous and revolutionary changes have been occurring 
in the field of electronic devices and components. 

Development of what is generally called solid 
state technology brought about these changes. Ex-
tensive research on electronic applications of 
crystals as detectors of electromagnetic radiation 

was carried out during World War II. This work 
continued after the war and led to development, in 
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Figure 2-16 Optical transmission line. Bell Labs 
Photo. 

1947, of an entirely new kind of electronic ampli-
fier, the transistor. This small device did not 
require the electrical heating element necessary 

to all vacuum tubes. From its inception this new 

device was destined to have a major impact on the 
entire electronics industry. 

Initially, the transistor could not compete in 

any significant way with the vacuum tube. However, 
•v 

-77 
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by the middle 1950's sufficient advances had been 
made in solid state technology so that transistors 
could be produced that were more than competitive 

with vacuum tubes. This was particularly true for 
military electronic applications where small size, 

ruggedness, and reliability were of utmost impor-
tance. The rapid development of solid state tech-

nology during the 1950's was due in large measure 
to research and development efforts sponsored by 

the Department of Defense. 
Because of the inherently small size of tran-

sistors, producing miniaturized electronic compo-
nents and subassemblies was emphasized. These 
developments progressed until "integrated cir-
cuits," transistors and their associated components 
and interconnections, were simultaneously produced 
in a small package as a complete functional unit. 
Instead of a transistor, one could purchase a com-
plete amplifier or other component. Frequently, 
the cost of these complete units was many times 

less than that of a single transistor a few years 

earlier. "Throw-away" portable radios became a 
reality, radios, which could be purchased for less 

than ten dollars and discarded if they were dam-
aged or failed for some other reason. The cost of 
repairing them exceeded their replacement cost. 

The transistor and its successor, the integrated 
circuit, found instantaneous acceptance in the 

field of electronic computers. It is safe to say 
that without solid state technology the computer 
would not be the pervasive influence in our society 

that it is today. 
Another step in subminiaturization of electronic 

components occurred with development of the capa-
bility of making large scale integrated circuits 

(LSI). With this technique literally thousands of 
transistors and associated components would be 

placed in postage-stamp size packages. This led 
to such new consumer products as pocket calculators 
and digital wrist-watches. Figure 2-17 shows a 
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programmable pocket calculator that can remember 

up to 100 instructions given it by the operator. 
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This unit contains the equivalent of 70,000 tran-

sistors. More important, however, LSI technology 

has greatly reduced the size and cost of large 
capacity digital computers and other complex elec-

tronic equipment and systems. Without integrated 

circuits and the wide variety of other solid state 

technology that has developed in the past two dec-

ades, it is unlikely that we would have communica-

tion satellites, electronic switching systems, or 

nearly the communication capacity that exists in 

the world today. Through this technology, tele-

communications services are being made available 

throughout the world at costs that put them within 

reach of large segments of the world's population 

that have never had anything like these services 

until now. 

Future Technological Developments 

The advent of inexpensive telecommunications de-
vices and systems based on solid state technology 

foretells developments of great potential within 

the next few decades. The two most obvious trends 

are the continually expanding use of the computer 

throughout government, business, and society in 

general, and the greatly reduced cost and increased 
availability of long distance telephone communica-

tion. Other directions of technological innova-

tion are equally as interesting. 
The technological potential exists for the wired 

city to become a reality. The transmission of 

telecommunications signals between fixed locations 
does not require use of radiated electromagnetic 

energy as in radio and television broadcasting. 
Such signals can be carried more efficiently, 

though not now less expensively, by cables or other 

transmission lines than by radiated signal. Car-

riage of signals between transmitter and receiver 

would free major portions of the radio spectrum 

for other use. Potentially the number of channels 
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and the bandwidths available could far exceed any-
thing possible by means of directly radiated sig-

nals. Also, talk-back facilities could be readily 
provided for a variety of purposes ranging from 
computer-aided instruction to voting. A 1975 study 
described possible services that could be provided 
in the home by a wideband telecommunications ter-
minal.(6) Estimates of the probable interest and 
usage of such services and when they might be in-

troduced to society were obtained from experts 
using the Delphi technique of technology forecast-

ing. See Tables 2-6 and 2-7 for a list of poten-
tial services and forecasts. Although assessing 

the accuracy of such predictions is difficult, 
appreciating the enormous potential for such tech-
nological development is easy. 

Other developments ranging from pocket tele-
phones to automatic automobile driving and com-

puter diagnosis of ailments are easily imagined. 
But predictions can go awry, because many forces 

other than technological feasibility can strongly 
influence the course of development. These forces 
are economic, social, and political, and their im-
pact on technological development will be the con-
cern of much of the next three chapters. Only 

after examining these forces in detail will a re-
turn to consideration of the continuing evolution 
of telecommunications technology and its impact 
on society be possible. 
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Table 2-6 Brief descriptions of potential home 

information services (6) 

1. CASHLESS-SOCIETY TRANSACTIONS. Recording of any financial transactions 

with a hard copy output to buyer and seller, a permanent record and up-

dating of balance in computer memory. 

2. DEDICATED NEWSPAPER. A set of pages with printed and graphic informa-

tion, possibly including photographs, the organization of which has 

been predetermined by the user to suit his preferences. 

3. COMPUTER-AIDED SCHOOL INSTRUCTION. At the very minimum, the computer 

determines the day's assignment for each pupil and, at the end of the 

day, receives the day's progress report. At its most complex, such a 

service would use a real-time, interactive video color display with 

voice input and output and an appropriate program suited to each 

pupil's progress and temperament. 

4. SHOPPING TRANSACTIONS (STORE CATALOGS). Interactive programs, perhaps 

video-assisted, which describe or show goods at request of the buyer, 

advise him of the price, location, delivery time, etc. 

5. PERSON-TO-PERSON (PAID WORK AT HOME). Switched video and facsimile 

service substituting for normal day's contacts of a middle class mana-

gerial personnel where daily contacts are of mostly routine nature. 

May also apply to contacts with the public of the receptionist, doctor, 

or his assistant. 

6. PLAYS AND MOVIES FROM A VIDEO LIBRARY. Selection of all plays and 

movies. Color and good sound are required. 

7. COMPUTER TUTOR. From a library of self-help programs available, a com-

puter, in an interactive mode, will coach the pupil (typically adult) 

in the chosen subject. 

8. MESSAGE RECORDING. Probably of currently available type, but may in-

clude video memory (a patient showing doctor the rash he has developed). 

9. SECRETARIAL ASSISTANCE. Written or dictated letters can be typed by a 

remotely situated secretary. 

10. HOUSEHOLD MAIL AND MESSAGES. Letters and notes transmitted directly to 

or from the house by means of home facsimile machines. 

11. MASS MAIL AND DIRECT ADVERTISING MAIL. Higher output, larger-sized 

pages, color output may be necessary to attract the attention of the 

recipient--otherwise similar to item 10, above. 

12. ANSWERING SERVICES. Stored incoming messages or notes whom to call--

possibly computer logic recognizing emergency situation and diverting 

the call. 

13. GROCERY PRICE LIST, INFORMATION, AND ORDERING. Grocery price list is 

used as an example of up-to-the-minute, updated information about per-

ishable foodstuffs. Video color display may be needed to examine 

selected merchandise. Ordering follows. 

14. ACCESS TO COMPANY FILES. Information in files is coded for security: 

regularly updated files are available with cross-references indicating 

the code where more detailed information is stored. Synthesis also may 

be available. 
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15. PARTS AND TICKET RESERVATION. As provided by travel agencies now but 

more comprehensive and faster. Cheapest rates, information regarding 

the differences between carriers with respect to service, menus, etc. 

may be available. 

16. PAST AND FORTHCOMING EVENTS. Events, dates of events, and their brief 

description, short previews of future theater plays, and recordings of 

past events. 

17. CORRESPONDENCE SCHOOL. Taped or live high school, university, and voca-

tional courses available on request with an option to either adult or 

graduate. Course on TV, paper support on facsimile. 

18. DAILY CALENDAR AND REMINDER ABOUT APPOINTMENTS. Prerecorded special ap-

pointments and regularly occurring appointments stored as a programmed 
reminder. 

19. COMPUTER-ASSISTED MEETINGS. The computer participates as a partner in a 

meeting, answering questions of fact, deriving correlations, and extrapo-
lating trends. 

20. NEWSPAPER, ELECTRONIC, GENERAL. Daily newspaper, possibly printed dur-

ing the night, available in time for breakfast. Special editions follow-
ing major news breaks. 

21. ADULT EVENING COURSES ON TV. Noninteractive, broadcast mode, live 

courses on TV -- wider choice of subjects than at present. 

22. BANKING SERVICES. Money orders, transfers, advice. 

23. LEGAL INFORMATION. Directory of lawyers, computerized legal counseling 

giving precedents, rulings in similar cases, describing jurisdiction of 

various courts and changes of successful suits in a particular area of 
litigation. 

24. SPECIAL SALES INFORMATION. Any sales within the distance specified by 

the user and for items specified by him will be "flashed" onto the home 
display unit. 

25. CONSUMERS' ADVISORY SERVICE. Equivalent of Consumer Reports, giving 

best buy, products rated "acceptable," etc. 

26. WEATHER BUREAU. Country-wide, regional forecasts or special forecasts 

(farmers, fishermen), hurricane and tornado warnings similar to current 
special forecast services. 

27. BUS, TRAIN, AND AIR SCHEDULING. Centrally available information with 

one number to call. 

28. RESTAURANTS. Following a query for a type of restaurant (Japanese, for 

instance), reservations, menu, prices as shown. Displays of dishes, 

location of tables, may be included. 

29. LIBRARY ACCESS. After an interactive "browsing" with a "librarian com-

puter" and a quotation for the cost of hard copy facsimile or a show-

scan video transmission, a book or a magazine is transmitted to the 
home. 

30. INDEX, ALL SERVICES SERVED BY THE HOME TERMINAL. Includes prices or 

charges of the above, or available communications services. 
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Table 2-7 Summary of Median forecasts (6) 

Data 
Duration Trans-
of Single mission Avg. No. 

Average $ value Trans- Connect of Trans-
of One Conversation  action Time actions/ 

Service Low Middle High (min.) (5) Mo./Home  

1. Cashless society transactions $0.10 $0.16 $ 0.40 0.75 20% 40 

2. Dedicated newspaper 0.10 0.20 0.50 10.00 95 30 

3. Computer-aided school instruction 0.50 1.50 3.50 30.00 20 20 

4. Shopping transactions 
(store catalogs) 0.20 0.50 1.00 6.00 40 10 

5. Person-to-person (paid work at houe) 0.50 1.50 5.00 20.00 50 60 

6. Plays and movies from video library 0.60 2.00 5.00 90.00 100 10 

7. Computor tutor 1.00 2.00 5.00 30.00 20 10 

8. Message recording 0.20 0.35 1.00 3.00 75 7 

9. Secretarial assistance 0.35 1.00 3.00 10.00 60 10 

10. Household mail and messages 0.10 0.20 0.50 2.00 90 25 

11. Mass mail and direct advertising 
mail 0.10 0.17 0.50 3.00 90 25 

12. Answering services 0.10 0.20 0.50 2.00 80 20 

13. Grocery price list, information, 
and ordering 0.20 0.35 0.50 5.00 80 15 

14. Access to company files 0.30 0.60 2.00 5.00 65 10 

15. Fares and ticket reservation 0.20 0.35 0.75 5.00 50 5 

16. Past and forthcoming events 0.10 0.20 0.50 4.00 80 10 

17. Correspondence school 1.00 2.00 5.00 40.00 85 10 

18. Daily calendar and reminder of 
appointments 0.10 0.20 0.50 1.00 80 25 

19. Computer-assisted meetings 1.00 2.00 5.00 30.00 40 5 

20. Newspaper, electronic, general 0.20 0.50 0.75 10.00 95 30 

21. Adult evening courses on television 0.60 1.00 5.00 50.00 95 10 

22. Banking services 0.10 0.25 0.50 2.00 60 20 

23. Legal information 1.00 5.00 15.00 10.00 75 5 

24. Special sales information 0.20 0.50 1.00 4.00 70 10 

25. Consumers' advisory service 0.25 0.50 1.00 5.00 70 10 

26. Weather bureau 0.10 0.20 0.50 1.00 90 20 

27. Bus, train, and air scheduling 0.10 0.20 0.50 1.25 80 5 

28. Restaurants 0.10 0.20 0.50 3.00 80 5 

29. Library access 0.50 1.00 2.00 10.00 90 5 

30. Index, all services 0.10 0.20 0.50 3.00 80 10 
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% of Value of Service 
Service Average Value After 5 Years, 

Home Sub- % Penetra- Median of Service, 5/Average U.S. 
scriber Most Likely Year tion of Transmit 5/Subscribing Household/Mo. 

Expected  of Introduction  All U.S. Time Household/Mo. (At Penetration 

to Pay Early Middle Late Households (min.) Median High Rates Shown)  

25% 1975 1980 1990 20% 0.19 $ 6.4 S 12.50 $ 1.00 

75 1980 1983 1990 10 9.00 6.0 15.00 0.54 

50 1975 1982 1987 10 10.00 40.0 100.00 3.75 

25 1977 1985 1990 10 2.50 3.0 5.00 0.38 

5 1980 1985 1990 5 6.50 75.0 250.00 3.20 

80 1975 1980 1985 10 90.00 20.0 50.00 2.00 

80 1975 1980 1990 5 6.00 20.0 50.00 1.50 

90 1975 1980 1985 10 2.50 2.5 6.25 0.20 

100 1975 1980 1985 5 6.00 10.0 25.00 0.25 

75 1980 1985 1990 10 1.80 5.0 12.00 0.60 

0 1980 1990 1995 10 2.55 4.0 15.00 0.50 

100 1975 1980 1985 10 1.60 5.0 11.25 0.30 

50 1975 1980 1990 10 4.25 5.0 7.50 0.26 

1 1980 1985 1990 2 3.50 15.0 50.00 0.30 

40 1975 1980 1985 5 2.50 1.0 2.50 0.05 

50 1975 1982 1990 5 2.70 2.0 5.00 0.11 

75 1978 1984 1990 5 30.00 20.0 50.00 0.75 

100 1980 1983 1985 5 0.95 4.0 10.00 0.20 

40 1975 1980 1985 5 6.00 15.0 91.00 0.75 

75 1980 1985 1990 5 9.00 15.0 22.50 0.75 

80 1975 1980 1985 10 45.00 10.0 25.00 0.88 

60 1975 1980 1985 10 0.85 4.0 10.00 0.38 

100 1980 1985 1990 3 7.50 6.0 25.00 0.25 

80 1975 1982 1990 5 2.70 5.0 10.00 0.25 

100 1975 1980 1985 5 3.50 7.5 10.00 0.40 

100 1975 1980 1980 5 0.90 2.0 5.00 0.12 

80 1975 1977 1980 5 1.00 0.5 1.00 0.06 

60 1975 1980 1985 5 2.50 1.0 2.50 0.05 

100 1980 1985 1990 5 9.00 5.0 10.00 0.25 

50 1975 1980 1985 5 2.50 3.0 5.00 0.10 

$20.12 



Chapter 3 

Politics, Economics, and 
Telecommunications 
Technology 

One major set of factors that strongly influences 
growth or retardation of technological develop-

ment is the political and economic systems within 
which such development occurs. It is the politi-

cal system that determines which interests re-
ceive encouragement and which are deterred from 
various actions. The policies which are made by 
portions of the government directly affect which 

technologies will be used for particular services, 
which technological developments will be encour-

aged, and which will not be fostered. 
Economic considerations also provide direction 

for the development and use of telecommunication 
technology. Operating in a free market would 

provide the telecommunications industry with many 
guides about what services would be acceptable to 

the largest markets, at what prices. Such direc-
tions would certainly influence the industry's de-

velopment of new technologies, utilization of 
existing ones, and provision of services. However, 
the marketplace does not always operate freely or 
perfectly, and the role of government regulation of 
the market and the industry has substantially 
altered these kinds of parameters for the opera-
tion of the industry. While the book will dis-

cuss these economic considerations as part of the 
examples covered in Chapters 4 and 5, it is useful 
to explore some of the general economic considera-

56 
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tions in this chapter, before more detailed dis-
cussions. 

The chapter will present a general model for 
political decision making which will provide a 

basis for the analysis of particular cases which 
follow in subsequent chapters. No social science 
model can be precise, and many cannot suggest 

casual relationships. The model developed here 
is presented only as one way in which techno-

political decisions (political decisions relating 
to technology) can be viewed. It should provide 

a perspective from which the development of tele-
communications technology can be considered. 

Politics 

Politics has been defined in a variety of ways, 

but it has one widely recognized definition: It 

is the authoritative allocations of values for a 
society. (1) This definition contains several im-

portant points about the political scene. 
First, politics is an allocating process by 

which a variety of scarce values are allocated or 

distributed among members of contending factions 

of society. There are other allocative processes, 
such as the economic marketplace. However, some 
items cannot be allocated by selling them to the 

highest bidder. Either because a price cannot 
be fixed for some items or because people feel a 
nonmarket procedure would result in a more equit-

able distribution of a good, the political process 
is given the responsibility for many allocations 
in a society. 

Second, the political process results in an 
authoritative allocation, one that the population 
will respect and abide by. The authoritative-
ness of a governmental allocation may depend on 

agreement with the allocation by members of soci-
ety, or on the physical force which the govern-
ment can bring to bear on recalcitrants to accept 
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the decision. Generally, however, the authori-

tativeness of a decision rests on a general level 

of support for the government, its institutions, 

and the current officials which go beyond the 

particulars of the immediate decision. Thus, 

most people accept most government decisions, 

even if some people do not agree with the decisions 

or benefit as a result of them. 

Lastly, the allocation process operates on 

values in the society. This means that whatever 

the society places value on-- money, prestige, or 

sea shells--can be allocated by governmental 

processes. The entire allocation process can be 
considered as one of allocating resources, as 
long as the term "resource" is viewed in general 

terms. In the telecommunications setting, the 
kinds of resources which government allocates 

include radio spectrum for 

uses, money in the form of 

and development contracts, 

which companies can charge 

to the general public. These resources are not 

the only ones the government allocates, but they 

suggest the variety of items allocated. In gen-

eral, the participants in the allocation process 

view the resource involved as important and fre-
quently valuable. The kinds of resources allo-

cated will be illustrated throughout this book, 

and will demonstrate the dimensions of govern-

mental operation. 

broadcasting and other 

government research 

and permissible rates 

for providing services 

Political Arenas 

A government is formed of institutions which are 

designed to make the allocations discussed above. 

The institutions are outlined by a constitution, 

and the major importance of a constitution is 

the procedural framework which it provides for 

allocating resources. In the United States, 

various governmental institutions make alloca-
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tions involving telecommunications. The proce-

dures which these institutions use depend on the 
constitution or statutory law, and they vary 

depending on the issue (or resource) and the cir-
cumstances (or politics) of the allocation. 

The institutions and arenas discussed here 
should be viewed as alternatives among which most 
interested parties can choose. That is, each 
arena is charged with making various kinds of 

policy determination, and an interest which is 
unsuccessful or noninfluential in one arena can 
seek redress in another. As the book will out-

line, each institution cannot do the same thing 
or make the same decision, but each can provide 
some opportunity for allocation. Many of the 

actors involved in telecommunications policy-

making value the alternative arenas available 
and use them when they feel they can obtain a 
favorable decision from any one of them. In 

addition, the kinds of policies vary from arena 
to arena. Thus, a formulation by Congress will 
take a different form and have different conse-
quences than a court decision or a decision by the 
FCC. 

Regulatory Agencies 

Agencies of the government which are not mentioned 

in the Constitution perform the primary allocation 

functions relating to the field of telecommunica-
tions. The Federal Communications Commission, the 
Interdepartmental Radio Advisory Committee, and 

the Office of Telecommunications Policy all play 
different, but important, roles in the political 
process, yet none of these have constitutional 

status.(2,3,4) They have been created by act of 
Congress or by executive order, and they have 
legal or advisory authority which place them in 
central positions with regard to allocation. 

The major regulatory arena in telecommunica-
tions is the FCC which has been given statutory 
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authority to regulate interstate wire and radio 
broadcast operations by private companies in this 

country.(5) Since 1934, when it was created, the 
Commission has issued general rules governing the 
conduct of business by common carriers, such as 
interstate telephone companies, and by broad-

casters, such as AM and FM radio and television 
stations.(6) In addition, the FCC regulates the 

use of the spectrum by individuals or companies 
who seek enjoyment or profit through communica-
tions. These include mobile radio users, such as 

airlines and maritime companies, and citizens 
operating shortwave broadcast stations. The pri-
mary focus of this book is on the major commercial 

users of radio spectrum, such as broadcasters, and 

on the wire common carriers. Additional details 
about FCC authority are contained in the Appendix 
where portions of the Communications Act of 1934 

are presented. 
The major segments of the industry which the 

FCC regulates involve large companies with vast 
resources of money and technology. The regulation 

of these directly influences the development and 
utilization of technology. Many observers have 
charged, however, that the FCC has been "captured" 
and is controlled by the clientele which it is 
supposed to regulate so that its allocative deci-
sions reflect those interests rather than the in-

terests of the general public.(7,8) The statutory 
guidance for the agency is that it is to regulate 

in "the public...interest."(9) However, this vague 
phrase has no precise definition and gives the 
agency wide discretion to make whatever decisions 

it wishes. Since there has never been a precise 
definition of the public interest, the usual ap-
proach is to define the public interest in terms 
of whatever considerations and interests one 
wishes. Under this guidance, either the public 
interest is what a particular company wants if it 
is the only party involved in the agency proceed-
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ing, or it can be a mixture of all the interests 

or forces involved in the allocation process for 
a particular policy issue, including competitors, 

citizens groups, and others. 

Generally, the agency has tried to balance 

various competing interests on an issue before 

reaching a decision. This may be nearly a super-
human task since some of these enterprises may be 

diametrically opposed to others or the variety of 

them may be great. It is interesting to note that 

even if the FCC has repeatedly sought to balance 

these interests and not injure any one of them 

greatly, the agency has most frequently not in-
jured the vested interests of the clientele it 

regulates. Except in recent years (which may be 

the exception to the rule) the agency has never 

made decisions which consciously conflict with the 
interests of established common carriers or broad-

casters. Despite isolated decisions which result 
in some disadvantage to a particular member of the 

regulated clientele, the agency's general policies 

tend to reflect this effort at compromising and 
protecting the clientele. (4) 

Whether the agency should balance interests 

differently than it has, is an engaging and impor-
tant policy question. The answer depends largely 

on the policy the individual observer prefers. It 
is important to observe that the agency is a cen-

tral arena for the allocation of resources in the 

telecommunications industry. It is the arena 

where most of the interests focus most of their 

efforts. Although lobbying is not a precise term, 
these groups do devote much of their lobbying ef-

forts to the agency and its personnel. There is a 

nexus between industry jobs and agency jobs, and 

the transfer of people between the agency and the 

industry tells an important part of the regulatory 

story because high-level personnel do transfer 

easily and frequently from one to the other. (7) 
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Furthermore, the regulated interests do peti-
tion the agency for various policy decisions at 
various times. This direct petitioning is not 
lobbying but rather direct requests of the agency 
to exercise its allocation functions. The agency, 
using various procedures, considers these requests 
and usually acts upon them. Despite charges of 
delay and procrastination, the FCC's decisions 

usually respond in some fashion to the demands 
made upon it. Often these responses acquiesce in 

a vested interest's requests or deny a challenger's 

petition. 

The Legislature 

The legislative body, the U.S. Congress, is in-
volved in telecommunications allocations in vari-

ous ways. Obviously the enactment of a statute 

requires a good deal of Congressional action and 
effort by many people. However, in less direct 
ways, Congress fosters allocations, controls them, 
or makes suggestions. Through a statute, Congress 
can specify which industries will be regulated and 
by what means. In rare instances the legislature 

can make an allocation itself, outlining which 
procedures and which interests will receive what 

resources. 
Congressional procedures are complex and are 

often cumbersome and slow. The complexity of most 
modern legislation requires that the Congress 

specialize by subject matter. Thus, various com-
mittees perform the primary functions of screening 
proposed legislation on topics such as telecom-

munications.(10,11) These committees, composed of 

selected members of Congress, may review agency 
decisions, may hold hearings on proposed legisla-
tion, and may repeatedly review the budget pro-
posals of the agencies. Thus, through such legis-

lative oversight, Congress exerts pressure on 
agency allocation processes.(12) Although Congress 
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monitors what agencies do through budget hearings 

and annual reviews and is thus in a position to 
make necessary adjustments, it does not meddle in 
the allocation process in most circumstances. The 

agency may respond closely to the suggestions Con-
gressional committee members make, since the life 

blood of the agency, its budget, must be approved 
by these committee members. 

On rare occasions, Congress may become so con-
cerned about a particular policy that it will 
proceed beyond the oversight function. Thus, the 
appropriate committees might seriously consider 
proposed legislation with an eye toward changing 

the situation Congress is concerned about. Some 
examples of this in the telecommunication field 
will be discussed in later chapters. However, 

remember that enacting legislation is the extreme 

form of Congressional activity, and it is actually 
the rare case. The legislative process is quite 

slow and is filled with many obstacles which sub-

stantially reduce the likelihood of enacting legis-
lation. Only if a proposal is strongly supported 
by the White House, a large group of Congressmen, 

the private lobbies, or some combination of these 
is a proposal likely to reach any stage beyond be-

ing introduced and referred to committee. With 
various coalitions of support, however, a bill may 

be enacted. This is a relatively clear legislative 
pronouncement of purpose and policy preference. 

Most legislation tends to be general and sometimes 
is unclear, so that interpretation of policy must 
occur by the executive, by the agencies applying 

a statute, or by the courts which may be called 
upon to interpret the meaning of the statute. 

However, any Congressional statement of policy in 
the form of a law is more formal and precise than 
many other political influences which operate on 
policy matters. 

The political forces which operate on Congress 
are much more numerous than those the FCC feels. 
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The same interests which lobby before the FCC also 
lobby before Congress. However, in the legisla-

tive arena they are much less the center of the 
process since their interests do not necessarily 

have great weight with Congress, and many other 

interests compete for Congressional attention. 
Various telecommunications lobbies do surface and 
do become very active when legislation is being 
considered which will impact on their interests. 
Interests have attempted to achieve legislative 
action on a policy when the FCC has decided against 

the interest, and the FCC has lobbied for some 
legislation at times.(4) The congressional-agency 
relationship is largely in terms of the oversight 
function mentioned above. However, there are clear 
cases in which the relationship is the more tradi-
tional legislative, lawmaking function. Some of 
these efforts are illustrated in the following 

chapters. 

The Executive Branch 

The role of the chief executive in telecommuni-

cations politics is not unlike the role played in 
other policy areas. The President, as head of the 

Executive Branch, relies on staffs to assist him 

through policy suggestions, proposed legislation, 
analysis, and administration regarding the subject 

matter area. (13) The President cannot possibly de-

vote any major portion of his time and decision 
making to a particular policy area, and only when 

a problem arises, a large and vociferous interest 
surfaces, or some apparent need for action occurs, 
does the President become directly involved in 
such policy making. 

Beyond the President, however, there is a bu-
reaucracy within the Executive Branch which spe-

cializes on the telecommunications industry and 
devotes full time to considering issues arising 
in the area. The structure of the staff varies 

with each President, however. The Office of Tele-
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communications Policy (OTP), and the Office of 

Emergency Planning have been recently structured 

to serve the President as advisers on the subject 

and as analysts of policy proposals.(14) These 

arms of the President can be very effective in 

reaching policy agreements with industrial con-

cerns, proposing legislation, and developing bud-

get proposals for the implementation of such pol-

icies.(15) 

In traditional terms, the Executive Branch is 

intended to administer policies, and in these terms 

the appropriate cabinet members may use staffs of 

expert assistants to work on communications prob-

lems which relate to each department's operations. 
Thus, the Department of Defense requires a large 

group of communications advisers to deal with 

problems of national security and military command 

relating to communications systems. The Depart-

ment of State must deal with various problems of 

communications relating to international relations 

and our conduct of foreign policy. The Depart-

ments of Commerce, Transportation, Housing and Ur-
ban Development, and Justice all have groups which 

consider and work on problems of communications 

which relate to the missions of these departments. 
One of the major communications functions of 

the Executive Branch is in the role of policy for-

mulation. This involves the President in the for-

mulation and suggestion of major policies in all 
areas of government concern including communica-

tions. The executive has become the major initia-

tor of legislation, and, as a result, the further-
ance of a telecommunications policy through enact-

ment of a law is likely to require White House 
approval if not active support. Through the 

executive functions of budget control and planning, 

the White House has become central to the initia-

tion, as well as the administration, of policies. 

The result of this is that the White House is 
subject to various kinds of political lobbying. 
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While the lobbying efforts relating to the White 
House are different than legislative lobbying tac-
tics, the same advocates and participants may be 
involved. The access patterns for interests dif-

fer and that explains much of the difference with 
regard to White House lobbying. An interest's ac-
cess to the White House is much more closely tied 
to the preference of the President (the individual), 

than in Congress, where nearly any interest can 
probably find one or more sympathetic legislators 

out of 535. Thus, the arena chosen for lobbying 
depends on where the interest has the best access, 
and the White House is one of a number of arenas 

which give opportunity to various telecommunica-
tions interests on occasion. 

Beyond the relatively formal functions of ini-

tiating and administering legislation, the Execu-
tive Branch provides opportunities for political 
compromise and settlement among various contending 
interests. The President and his staff perform 

the role of mediator and broker. (15) Just as Con-

gress plays a major role in controlling agency 
policy through oversight, so the executive can 

formulate and get agreements among interests by 
talking with them and getting them to talk to each 

other. While the President may be able to influ-
ence the decisions of administrative agencies, the 

regulatory agencies are supposed to be independent 
of partisan political influence. The President, 

once he has appointed the members of the Commis-
sion, may have little access to the agency's de-
cisions. However, in its own right, the power of 
the Executive Branch places it in a central posi-
tion to advocate positions, suggest compromises, 

and, in some cases, dictate results, when there 
are major policy differences among factions or 

groups of interests.(14) As some of the following 
cases will illustrate, this informal brokerage may 
be the most important role performed by the execu-
tive in terms of policy formulation and operation. 
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The Judiciary 

While in formal, constitutional theory the judi-
ciary is not intended to make policy, the courts 
in this country do perform policy making functions 

by interpreting statutes and by deciding other 
cases involving the law.(16,17) Given a factual 
situation, the court can be presented with signif-
icant policy questions (phrased in terms of legal 
questions) which impact directly on developments 
in the telecommunication field. Some examples of 

this include the Supreme Court's decision giving 
the FCC jurisdiction to regulate cable TV as an 
ancillary to the wire and broadcast regulation 

given the commission by the statute. Others are 
repeated court decisions, that, under the then 

existing copyright laws, cable TV companies are 
not required to pay copyright fees to the holders 
of the copyright privileges for television pro-
grams carried by the cable. (18,19) 

Although the courts are not directly subject to 

political lobbying as is Congress, the President, 
and the FCC, the judiciary can be a selected polit-
ical arena in which an interest will seek to vindi-

cate its position or achieve a policy outcome. (20) 
An interest can litigate a case, in order to gain 
an advantage over a competitor, rather than lobby 
Congress for the enactment of a statute. While the 
primary examples of judicial lobbying are found in 

civil rights litigation involving minority inter-
ests which could not get a satisfactory hearing 
before Congress or the other branches, communica-

tions interests which lose in the agency or Con-
gress, can and do "appeal" to the court for revers-

al of the adverse decision. The examples discussed 
later in this book illustrate some of these ef-
forts, and in a few instances their success. 

While most people may not consider the court as 
a viable arena for policy making, the only require-
ments for getting judicial treatment of an issue 
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is to develop a "case" which involves a legal 

question. Thus, any set of facts which can pre-

sent a legal dispute between two parties can be 
taken to court for a resolution. Lawyers are 

trained in framing legal issues, and nearly any 

major policy question in communications policy (in 

any subject matter for that matter) can probably 

produce at least one legal question. Whether the 

party will want to litigate the question depends 
on the amount of time, money, and interest in the 

question and on the likelihood of winning in the 

court. However, it is quite possible to construct 
such a case legitimately in order to seek a favor-
able policy result which could not be obtained in 

the other political arenas. 

Political Actors 

From this discussion, we can see that many dif-

ferent interests and policy positions appear in 

the telecommunications area. The actors generally 
tend to have a stake in the outcome of governmen-

tal decisions. They seek favorable decisions by 

many different means, some legitimate and some 

possibly illegitimate. They are not always con-

sistent, they may conflict directly with one an-

other, or they may overlap on some matters and form 

strong, momentary political coalitions. This is 

clearly the general proposition of politics--the 

competition of various interests for the allocation 
of scarce resources. However, the examples pro-

vided in this book will involve a relatively small 

number of interests. The actors will become famil-

iar to the reader, even if their positions are not 

always the same or even always clear. It may not 

be necessary to provide much more here than a list-

ing which the reader can use like a score card. 
However, it is important to describe, in general 

and specific terms, the kinds of interests which 
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appear and the kinds of tactics they employ to 
achieve their desired ends. 

Generally, interests in this area do not contend 
in the political arena for technological decisions. 
That is, they do not advocate the choice of tech-

nologies which the government then settles on as 
the appropriate means for processing certain com-

munications. Such technology allocations may 
occasionally arise as in the case of competing 
systems of color TV in the early 1950's, but they 

are infrequent. Largely, the interests compete in 

the political arenas for economic advantages over 
competitors. The kinds of issues which arise often 
tend to be basic economic ones, and the tactics of 

the participants tend to be direct, obvious, and 
frequently strong because the stakes are signifi-
cant for them, if not for all of society. 

The kinds of interests which surface in this 
area are not unlike those in other areas. The most 
active and successful ones tend to be those which 
have a clear position and policy preference and 
which are directly concerned and affected by the 
policy. Recently, more diffuse interest groups 

have surfaced which appear to have sufficient 
strength and political resources to compete in the 
political arenas. Consumer groups and groups of 
users or viewers of telecommunications services 
are many in number, difficult to organize, and so 

diverse in interest that it is unlikely they will 

be able to pursue a consistent policy effort 
through lobbying. If they could, however, they 
would probably be a strong political force because 
there are so many of them. Policy makers tend to 
listen to large numbers of voters, because their 
continued political careers depend on being re-

elected, so consumers could exert great pressures 
on elected officials, even if not on appointed 

agency members. Only in a few policy areas have 
such diffuse groups voiced much interest, and that 
has occurred only in recent years. 
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It should be apparent that the kinds of inter-
ests involved are large groups of diffuse member-
ship with only minimal or tangential and passing 

interest in an issue. In contrast to these kinds 
of orientations, a smaller group of companies is 
involved in the communications industry and is di-
rectly and immediately affected by any policy made 

in the area. These tend to be constantly active 
or on watch and they appear at every opportunity 

to deal with a policy consideration which concerns 

them. These groups include the common carriers 
and broadcasters who are themselves regulated by 
the FCC and who compose the immediate, communica-

tions industry. In addition, peripheral interests 
involve equipment manufacturers and specialized 
users of portions of the spectrum who lobby con-

stantly and sometimes successfully for policies 

which favor their interests. 

The Vested Interests 

Under this category any company which had a stake 
in the status quo would be included. Thus, the 

vested interest in any particular situation de-

pends on what the issues are and who has become 
established in providing the service. Generally, 

the most prominent vested interests include AT&T 
which has all the long distance, and much of the 
local voice telephone communication market in this 

country. The company also is the principal inter-
national voice carrier, and a subsidiary of AT&T 
(Western Electric) is the major developer and pro-
ducer of telephonic equipment in the world. In 

addition, the Bell Laboratories are a part of 

AT&T and constitute the world's leading, private 
research and development organization in the com-
munications field. Other established common car-

riers include non-Bell telephone companies, West-
ern Union which provides much of the record (non-

voice) communication service in the country, and 
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such international carriers as ITT and RCA. Among 

broadcasters, the established interests include 
the networks and the licensed radio and television 
broadcasters. 

While this group of interests may not seem to 

be particularly large, remember that they form the 
backbone of the communications industry in this 

country and possess enormous resources for lobby-

ing in political arenas. They also have a large 

number of economic and technical interests which 

give rise to many and frequent efforts at obtain-
ing protection and favorable treatment from the 

political actors. The broadcasting interests may 

illustrate this point since they operate on the 

basis of licenses issued by FCC assignment. Their 

interests in these licenses are great since the 

investment in broadcast equipment is great, and 
their revenue from the sale of advertising time 

suggests the amount of income they can expect from 
the possession of the license. As a result of the 

investment and the value of the license, broad-
casters make major efforts to deal with threats or 

challenges to the status quo. Some changes may 

benefit them, such as current legislative propos-
als which would extend the license period from 

three to five years. However, the broadcasters, 

just as most other established interests, are 
more on guard for threats to their position than 

making efforts to improve it. 

Interestingly, the established interest in any 

specific instance will depend on who is defending 

the status quo. As a company becomes protected or 
has something which it seeks to protect, it be-

comes a vested interest in communications politics. 

Thus, over time, if a new competitor is successful 

in gaining entry to the market and succeeds in 

making a profit, that company will become a polit-

ical, vested interest which lobbies for the status 

quo or continued protection of its position. Po-

litical and policy change will produce new estab-
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lished interests seeking political protection or 
contiAued advantage in the communications field. 

The New Entrants 

The other major set of identifiable interests is 

comprised of the challengers who seek some changes 
in the status quo. These are usually companies 
which propose to offer a new service or provide 

an existing service at competitive rates. These 
are generally companies seeking to be permitted 
to compete with the vested interests. Examples 
are outlined in subsequent chapters, which indi-
cate the reaction of established interests to 
such threats. In recent years, the FCC seems to 

be allowing some new entrants into arenas pre-

viously monopolized by the established carriers. 
For many years, the FCC, as most other federal 

regulatory agencies, made few decisions that dis-
turbed the established interests. Either because 
of cooperation by the industry, or because the 

commissioners felt that the established interest 
could best perform their obligations without com-
petition, the commission, until the mid 1960's, 
made no decisions which did anything but reject 

the various efforts of the challengers to enter 
an established market. (21) 

Protection of the industry has been a major 
political issue for many years, and there are 

examples in which the courts, generally viewed as 

very conservative bodies, reversed commission de-
cisions protecting the industry and required the 

agency to permit entry of new companies or permit 

some action which the industry argued would injure 
their position. (22) The political efforts of po-

tential entrants depends on the amount of re-
sources they have for lobbying and on the policy 
climate in which they find themselves. Thus, 

recently, new entrants have been receiving favor-
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able decisions from the FCC itself, while in pre-
vious decades a challenger had to persevere beyond 
the agency--into the courts, legislature, or exec-
utive--in order to succeed. The recent political 
efforts of these interests have required less 

money and time and have resulted in more successes 
because of policy orientation changes in the 
agency. 

Beside new entrants, other challengers may be 

groups of users. While we all use the telephones, 
watch television, and listen to the radio, we 
rarely would consider seeking some sort of alloca-
tion from the FCC. In recent years, however, the 

users have begun to intervene frequently and with 
some success in agency license renewal cases. Some 
would claim that the commission's statutory objec-

tive of regulating in the "public interest" means 
that the commission will, on its own, consider 
such user interests and the users themselves have 
little need to appear. However, with the rise in 
consumerism and various public interest groups in 

recent years, other observers would claim that the 
agency ignores such interests unless they are pre-
sented in the proceeding in the same fashion as 

the requests of the established interests or the 
challengers. 

There are other users besides the listeners and 
watchers. Some companies use a large amount of 
communication service on a continual basis. Thus, 

a large company, with plants throughout the coun-
try, may lease a telephone line from AT&T which 

is permanently dedicated to linking all the com-
pany's plants. These large users form a signifi-
cant portion of the common carrier market, and as 

large, continuing customers, the common carriers 

usually seek to provide quality service to them. 
There have been occasions when the commission's 
decisions have been adverse to the carriers and 

to large users of services, and in one particular 
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case the users, rather than the carrier, sought a 

court decision which would protect the carrier's 

position. (23) This same category of users can pro-

vide the basis for new entrants to seek licenses 

to offer services. If the established carriers 

are not providing a service or are doing so at 

higher rates than a new entrant, the users who 

would "switch" to the new entrant provide market 

support for its claim of entry and provide the 

obvious economic base upon which the challenger 
seeks to make a profit. These users may be mobil-

ized for political action by the challenger to 

support their petitions. 
Another large group of "challengers" may more 

properly be viewed as both vested interests and 

challengers. These are equipment manufacturers 

and developers who profit by the use of various 

kinds of technology. These groups can benefit 
greatly from various decisions which require the 

offering of certain services, since this decision 

creates the market for the devices produced by 
these companies. The manufacturers of mobile 

radio telephone equipment, for example, have been 

at the forefront of efforts to get the FCC to al-

locate to mobile communications increasingly 

larger portions of the radio spectrum. So have 
producers of citizens band communications equip-

ment in recent years. There are other examples 

of these efforts by manufacturers which are illus-

trated by some of the cases examined in subsequent 

chapters. 
Note that these equipment manufacturers, just 

as some established interests, have another set of 

interests in the political arena. These companies 

often make a good portion of their income from 

sales of equipment to the government. The Depart-

ment of Defense and other cabinet agencies use 
telecommunications equipment and services and they 

do not make it themselves. Government contracts 
are a lucrative source of business, and, for these 
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manufacturers, such contracts often supply a major 

impetus for their research and development of new 

technological devices. For example, the use of 

geosynchronous communications satellites was made 
possible much earlier than expected because of 

government contracting with a manufacturer to de-

velop such a working system (contrary to the tech-
nological development and position of the other 

private organizations developing communications 

satellites in the early 1960's). 

One last group of challengers has appeared oc-
casionally in communications policy issues. This 

group is composed of independent research organi-

zations or nonprofit foundations which have some 

interest in the development of communications pol-

icies or investigate such a subject because there 

is some "public interest" concern which the organ-

ization seeks to represent. This group includes 

such organizations as the Ford Foundation, the 
Alfred P. Sloan Foundation, and the Committee for 

Economic Development. Some universities, such as 
Harvard, have developed programs which do research 

work for the government or other supporters which 

seek policy impact. Only isolated examples of 
these kinds of interests surface in the cases this 

-book presents. However, they have played roles in 

several of the cases. Either because they are 
prestigious organizations, their policy recommen-

dations are persuasive, or their position is close 

to the compromise position settled on by the poli-

cy maker, these groups can appear to have substan-

tial influence. Rarely will such a group begin 
with a preconceived policy preference. Some of 

them shun policy choices, but present only their 
"analysis" of the issue. However, some do present 

policy recommendations at the conclusions of their 
investigation. 
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Public Officials 

The last set of actors which is central to the 
political allocation process is the persons in 

public positions who have the obligations and duty 

to make authoritative decisions. These are the 

arena occupants and, in some sense, they are the 

arenas, since institutions without people are 

meaningless. Some of these officials are elected 

and are "obligated" to represent a particular 

group of constituents. Congressmen represent 

either a state (in the case of U.S. senators) or 

some sector of the state (U.S. representatives). 
The President represents the entire nation. The 

degree to which any of these constituencies can 
be represented by a single person is questionable. 
However, as a result there is a heterogeneous set 

of representations made in the decision making 

arenas, by the decision makers themselves as well 

as by competing lobbying interests. 

It may be impossible for an individual to de-
termine the interests of a constituency, let alone 

to represent them effectively in a political body. 

Any geographic region which is represented in Con-

gress has a multiplicity of interests, many con-

flicting and some overlapping. This makes it more 

impossible for the elected official to present a 
clear, accurate view of his constituent's interests. 

Some representatives do not try to reflect their 

constituents' views but simply use their own ideas 
and values as guides for decisions. Other deci-

sion makers try to reflect constituents' views on 
some issues, but on other matters use their own 

judgment or follow what they think is the "public 

interest." 
Besides elected representatives, some decision 

makers are appointed and thus are not responsible 

to an electoral constituency. These appointees 

(largely agency members and federal judges) are 

not objective automotons but have preferences and 

biases just as other people. However, they may be 
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less restricted in exercising those biases than are 

the elected decision makers. While Federal Com-
munications Commissioners and judges undoubtedly 

feel that their roles require that they weigh and 
balance a large variety of competing interests, 

and they probably try to do this conscientiously, 

they still may be less representative than elected 

officials. To whom does a judge, appointed for 

life, have to answer? No one specifically, even 

if the judge feels largely constrained to do a 

conscientious job of "judging" objectively. 

Appointed by the President, FCC members serve 

for seven-year terms, and the statute requires that 

the members of the commission must be balanced to 

include no more than four members of any one polit-
ical party. (24) This last provision is designed to 
protect against a completely partisan commission. 

Many observers have charged that the agency's con-

stituency may not elect them but they are likely 

to be employed by the constituency (the communica-

tions industry) after their seven-year term ex-
pires. (7) There has been a good deal of interchange 

of personnel between the Commission and the in-

dustry, and the decisions of the agency may gener-

ally reflect a pro-industry bias. However, these 

kinds of considerations are probably not too im-

portant if the overall picture is considered. 

The variety of officials who can and do make 
decisions concerning communications policies is 

great. There may be wisdom in this because it per-

mits a wide set of interests to have some "repre-
sentation" in the decision-making process. The re-

sulting balancing of interests and various checks 
on decision makers do not result in policies which 

are likely to injure one particular segment of so-

ciety repeatedly. Since competing interests have a 

variety of arenas in which to seek resolutions fa-

vorable to them, and since many interests have 

representatives among the policy makers, it may 
appear that the political process is designed to 
produce policies which balance competing interests. 
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International Politics 

While most of the discussion presented in this 

book involves domestic telecommunications policy 

and domestic politics, international politics and 
considerations are also of great importance. In 
fact, international cooperation and diplomacy are 

directly involved with many of the same questions 

which will be discussed. International forces 

arise because much communication itself is inter-
national in character. This requires arrangements 

for such transmissions. In addition, the radio 
spectrum and problems of its allocation for vari-

ous users and uses involve international issues 
since radio interference does not stop at the na-

tional boundary of a nation. Thus, there is con-

tinuing and growing need to coordinate and schedule 
various uses among nationals in order to reduce 
interference to an acceptable level. Furthermore, 

some technological development and utilization in-

volve international uses and adoption. Such tech-
nological developments rely directly on interna-

tional diplomacy. 

Several basic points about the international 
dimension should be made at the outset. First, 

much of the international interaction involving 

problems of telecommunications is based on the pur-

suit of national goals of foreign policy. Various 

states seek allocations and other agreements which 

benefit their own users or their own uses. However, 

in apparent contradiction to this statement, there 

are many examples in which the participants seek 
to reach mutual accommodations for the use of spec-

trum or facilities. Thus, there is an element of 

tolerance and accommodation among national users 

of telecommunications facilities so that all comers 
may receive some benefit. In addition, there are 

certain elements of squatter's rights in spectrum 

allocations. This unwritten rule of registration 

of spectrum uses--the first come, first served 
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principle--is evident in various, competing claims 
for the use of spectrum. Lastly, it is possible 
to use the airwaves and other telecommunications 

systems for political propaganda purposes. These 
political objectives might be rejected or opposed 
by various groups of users, but it is likely that 
technology will be developed and used for such 
purposes. 

International Institutions 

Over the years ad hoc, international bodies have 

been developed for dealing with specific telecom-
munications problems. However, these are crea-
tures for an immediate problem and usually do not 

last beyond the problem which gave them impetus. 
Also, there are permanent bodies such as the In-
ternational Telecommunication Union (ITU), a 
special, permanent United Nations agency which 

deals on a continuing basis with various interna-
tional communications problems. The ITU provides 

the central body for clearance and registration of 
spectrum-use requests made by member nations. The 

United Nations itself has been dealing with some 
telecommunications issues on a continual basis 
through its ad hoc Committee on the Peaceful Uses 

of Outer Space. This body prepares studies and 
makes general policy recommendations, such as 
communications satellites, which relate to inter-
national uses of space. 

As an example of a permanent international body 
in this field, the International Frequency Regis-

tration Board (IFRB) is a special agency within 

the ITU which handles the registration of spectrum 
uses by nations.(25) Although the uses to which 
nations put the spectrum are supposedly noninter-

fering, and the IFRB supposedly does have enforce-
ment authority, the general rule of operation for 
the board is to accept any registration on a first 
come, first served basis, with little enforcement 

of regulations regarding usage. Some would argue 
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that such an ineffective policing body serves no 
purpose and should be abolished. However, the 

mere function of registration is important, be-
cause it provides a central clearing mechanism 
for recording uses and allocations. The utility 
of this depends on the objectives a nation is 

pursuing, and the effect of the process on the 
achievement of those goals. A nation is likely to 
support the IFRB process if that country has been 

able to secure registration of its uses first, and 
thus enjoy some protection by the IFRB. Another 

nation, a late comer in registration, may oppose 
the process because it has been frozen out of a 

particular portion of the spectrum. 
In addition to the IFRB, the ITU has two other 

units which deal with telecommunications problems 
at the international level: the Consultative Com-
mittee on International Radio (CCIR) and the Con-

sultative Committee on International Telegraphy 
and Telephony (CCITT). The CCIR is concerned with 

standards for various aspects of long distance 
radio communications. This function overlaps the 
IFRB, except that the IFRB deals primarily with 
the problems of radio interference and registra-
tion, while the CCIR focuses on other standardiza-
tion matters. The CCITT devotes its time largely 
to making studies and recommendations on a wide 
number of aspects of telephony and telegraphy. 

This organization uses study groups to reach vari-
ous conclusions and standardization recommenda-
tions on a vast array of telecommunications topics 
such as switching, signaling, noise, transmission, 

and performance. 
These three bodies illustrate the value of in-

ternational cooperation and its tentativeness. 

Many more problems would arise in international 
communication if it were not for these clearing 
agencies. However, their success depends on the 
willingness of members to cooperate and accept 
various policies. Usually, the bodies will not 
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make a recommendation without careful study and 
widespread support from participants. This in-

sures the adoption of the recommendation and the 

continued success of the body. These bodies deal 
with matters about which there may be little, 
heated political conflict, and this increases 

their viability. On the less widely accepted ad 
hoc issues, such as the INTELSAT arrangements and 

operations, national competition still arises, and 
may interfere with the technology and its utiliza-
tion. 

INTELSAT is another international body which 
directly relates to an important area of interna-
tional telecommunications. Recently reformulated 
as a permanent body with operating procedures, 

INTELSAT is the collection of nations which joint-
ly own and operate the international communica-

tions satellite system developed since the 1962 
creation of the United States Company, Communica-

tions Satellite Corporation (COMSAT).(26) The crea-
tion and operation of INTELSAT is an interesting 

example of the mixture of national and interna-

tional politics. Most importantly, it indicates 
the roles of technologically dependent and inde-
pendent countries in terms of international coop-

eration. Given the technological superiority of 
the United States in communications satellite de-
velopment since 1958, this country pursued a set 
of goals for the development and utilization, as 

well as control, of such a particular communica-
tions system. The technological dependent coun-

tries of Western Europe were in a weak bargaining 
position during the early phases of INTELSAT's 
operation. Only in the negotiations for the 
permanent arrangements of INTELSAT, during the 

1969 to 1972 period, did these countries exert 
some significant pressure that adjusted the ar-
rangement for operation of the agency and procure-
ment of the satellite technology. 
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INTELSAT, both the temporary and the permanent 
structure, illustrates a number of policy prefer-
ences. Various participants sought to foster their 

own objectives or obtain various benefits from the 
arrangement. Whether each country achieved what 

it wanted or is satisfied with the outcome is 
another question. It is important to consider that 
the development of this particular technology and 
its use for international communication depends 

upon international politics and various foreign 
policies which may be at odds with one another. 

The International Actors 

Certainly the most prominent actors at this level 
are the nations which have some interest or eco-
nomic stake in international communications. Some 
nations are users only, while others not only 
use the service but also provide the technology 

that makes these communications systems possible. 
While it is not always possible to discuss a na-

tional interest, since there may be competing in-
terests within a country, one can view the state 

or official governmental representative as the 
primary actor in the international arenas. Thus, 
the foreign policy objectives of individual coun-
tries may become important aspects of international 

telecommunications matters, just as the technology 
is only one part of the domestic technology de-
velopment of telecommunications. The conflicting 

national objectives which arise are interesting, 
and they tell a good deal about what agreements 

and other results appear from international nego-

tiations. 
Among the countries which operate in the inter-

national setting, an important distinction can be 
made between those which have the technology and 

seek to "export" it, and those which are techno-
logically "poor" and are recipients of the tech-

nology. There are interesting cases in which the 
exporting nation has made major, overt efforts to 
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pursue various policies which benefit it, while 

imposing costs and other limitations on the target 
countries. Generally, the advanced countries have 

the technological capability to export devices and 

services, while the developing countries tend to 

be the target, users of various devices. Only the 

United States and Russia were in the position of 

exporting satellite communications during the mid-

1960's and, as a result, could nearly dictate the 

terms under which they provided the service and 

the technology. Although some European countries 

have worked vigorously on developing an independ-

ent technological base for such services, they are 

limited by the difficulty in launching communica-
tions satellites without an active space program. 

Some European countries have even united in an ef-

fort to develop an independent launch capability 
as well as communications satellite ability. Their 

efforts have enjoyed only limited success to date, 

facing a good deal of political and economic oppo-
sition from the established exporter (the United 
States).(26) 

The developing countries or any recipient coun-

try may not readily accept a technology or a serv-
ice which is being exported to them. The inde-

pendent/dependent relationship of these countries 

tends to make them suspicious and often antagonis-

tic to proposals from a dominant country. Even if 
an important, revolutionary technology would 

greatly facilitate various kinds of international 

communications, its utilization may be hampered or 

even blocked by national jealousies and competi-
tion. 

In addition to the national actors, some users 

of technology and communications channels are 

vitally concerned with international policies re-

garding these areas. Thus, the international car-
riers who provide international links for voice 

and record communications are centrally interested 

in the policies operating among countries or with-
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in international organizations which affect them. 

In addition, the individual who uses international 

communications channels may be affected by these 
policies. However, rarely are individuals capable 
of having much impact on such international poli-
cies. Beyond the benefit of reduced rates for 

international communications, these individual 
users have little direct concern. 

What this means is that even on the interna-

tional level, possibly even more so there than at 

the domestic level, the adoption and use of tech-
nologies may be hindered by nontechnical factors. 
The competition between cultures and political 
beliefs may increase the problems of technological 

adoption. The competition among nations for pres-
tige and other nonmaterial benefits, as well as 

the real competition in terms of economics and 
political objectives, may shape the development 
and use of technology. 

A General Model 

Figure 3-1 diagrams the kinds of relationships 
which can exist in the domestic political process, 

with particular reference to the telecommunications 
industry. It shows the actors who most frequently 

appear in the process, the arenas in which the de-
cisions are made, and the potential interactions 

between the interests and the arenas. It is inter-
esting to note that this general model has outlined 

all the possible combinations of interests and in-
stitutions. In this form, the model is not very_ 
helpful to the observer who is interested in the 

particular relationships for a specific policy de-

cision. This model, throughout the discussions of 

case studies which follow in subsequent chapters, 
will delineate interests and arenas in each par-

ticular decision and show the relationships which 
existed in that case. In that form, the model will 
summarize the allocation process as it occurred in 
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each case. The various lines, specified in the key 
to Figure 3-1, will be used in later figures to in-
dicate the strength and direction of various rela-
tionships in the particular policy area being ana-
lyzed. 

Private Sector 

Strong Support 

Weak Support 

Strong Opposition 

1  4 1 
A Vy!%y e Weak Opposition 

Government Sector 

Figure 3-1 General technopolitical allocation model 

It is difficult to present causal relationships 

for any case since "causation" in the social sci-
ences is difficult to establish. However, the 

models which follow for the cases are qualitative 
evaluations of the actors and arenas and results 

which appear to have been controlling. Hopefully, 
future investigations of these and other policy 
examples will result in more precise and certain 

statements about causation. 
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Several points can be made about the policy re-

sults of this model and discussion. 
First, most policies are not likely to break 

drastically with established policy patterns. (27) 

Rather, any new policy probably will be an incre-
mental change from the status quo. The balancing 

of established and challenging interests and their 

relative strengths in political arenas suggests 

that changes will be minimal and less frequent than 

the nondecisions which leave situations as they 

were. 
Second, the continual introduction of new tech-

nologies and new potential entrants suggests that 
in communications there will be frequent and re-

peated opportunities for policy changes. Some chal-

lengers will always be able and willing to compete 

if given the opportunity, and they will seek that 
opportunity. Thus, the policy-making system will 

be busy processing such demands and contending with 
the competing political forces. The result is 

likely to be gradual, but frequent, adjustments in 
policy. Only if the established interests com-
pletely control one or more arenas, will there be 

a major and lengthy blockage of policy changes. 

The cases which follow include some successful 

challenges in recent years. 

Last, rarely are any final decisions reached in 

a policy area. There are temporary or momentary 

results upon which the actors then proceed to de-

velop technologies and provide services. However, 
most policy decisions are open to subsequent re-

vision, as actors or forces lose or gain strength 

in various political arenas. Thus, the cases ex-

plored in this book indicate temporary resolutions 

of policy questions, and in some cases these have 
been modified or reversed since the time of the 
decision. The lack of final results indicates that 

public policies are never fixed, and resource al-

location by these processes involves a continual, 

ongoing contending of various interests, rather 
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than final outcomes of the competition among inter-
ests. 

The Economics of Telecommunications 

There are two major parts of the telecommunications 

industry, and these are treated separately in chap-
ters to follow. The broadcasting industry utilizes 

a particular set of technologies in order to reach 
the largest possible audience, while the common 
carrier industry provides services to any user on 

an individual use and cost basis. These two kinds 
of services are reflected in various economic con-
siderations, and they structure the use of tech-
nology and the services which are available to 
whatever kind of user. 

The economic considerations discussed here are 
intended to provide a general perspective which 

will be developed in more detail later, when dis-
cussing particular decisions. However, it should 

be apparent that the economics of telecommunica-
tions do not operate with theoretically perfect 

efficiency. Rather, market imperfections, govern-
ment intervention and allocation, and various po-
litical constraints add to the "economic" consider-

ations a substantial amount of imperfection and a 
need for various kinds of artificial structures on 
the economic functioning of the industries involved. 
Our discussion is divided into the two separate 

areas of telecommunications since some of the char-
acteristics of each are unique. It is designed to 
provide an appreciation of the general features of 
the economic setting of telecommunications. 

Broadcasting Industry 

The structure of this industry is based on broad-

casting a single program from a single source to 
as large an audience as can be attracted. In this 
type of commercial venture the amount of revenue 
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a broadcaster receives from an advertiser is based 

on the size of the viewing or listening audience 

the broadcast reaches. In turn, the size of the 

audience depends on the attractiveness of the pro-

gram being broadcast. So, it is to the advantage 

of the broadcaster to present programming which 
will attract as large a commercial audience as pos-

sible. The revenue from such broadcasting is de-

rived from commercial advertisers who "buy" adver-

tising time to sponsor the program, depending on 

the size of the audience and the time of day during 

which the program is aired. (28) 
The logical conclusion of this structural fea-

ture would be a single program which would attract 

all the viewers. However, this extreme has not 
materialized, although many critics of present-day 

broadcasting complain about the dearth of program 
diversity. In addition to this program concentra-

tion feature, based on attracting commercial view-

ing audiences, the costs of program distribution 

have led to the development of networks which offer 

a complete set of programs to affiliate stations in 
an effort to: (1) reduce the difficulty of obtain-

ing large, nationwide audiences for advertising 

purposes; (2) centralize the acquisition of high-
quality and entertaining programs from a diverse 

set of program producers; and (3) make the local 
broadcaster's need for program production minimal. 

The networks do not produce programs but rather 
purchase these from program producers, which in-

clude the Hollywood movie companies among others. 

Then the networks offer the individual broadcasting 

affiliates the option of a complete package of pro-

grams. 
The centralizing tendency of the advertising and 

the programming features of broadcasting conflict 

with a basic policy followed for decades by the 

FCC. The commission has operated with the objec-

tive of providing a locality (the smallest possible 

audience segment) with at least one local source 
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of programming. That means that the FCC seeks to 

foster the development and operation of local 

broadcasters (local radio and television stations) 

under the assumption that such local operation will 

provide the citizens with local programming and 
other features which are of local, rather than 

national, interest. Thus, the allocation of the 

broadcasting spectrum among broadcasters is based 

upon this policy assumption and objective, and is 
in conflict with the actual economics of commercial 

broadcasting. 

The basic reason for licensing of broadcasters 

is the scarcity of usable spectrum for these pur-
poses and the early congestion which resulted from 

overuse of the spectrum by broadcasters in the 
1920's.(29) This policy will be discussed in great-

er detail in Chapter 4. It should be apparent, how-

ever, that the need to allocate the scarce resource 

of electromagnetic spectrum on the basis of some 

policy--in this case, localism--has produced a 

countervailing, if not successful, balance to the 

centralizing tendencies of program production and 

commercial audience needs. Whether the broadcast 

industry would operate in the same economic fashion 

if the policy of localism did not exist is an open 

question. It appears that the strong pressures of 

the network and the commercial advertising objec-

tive of mass audiences, rather than isolated, local 

audiences, would only be more pronounced than they 

are at this point, if the regulator were following 
a nonlocal licensing policy. 

Licensing is the FCC's major power over the 

broadcasting industry. The requirements that the 
license be renewed every three years, that no 

broadcaster can trade in licenses (trafficking) and 

that no broadcaster obtains a property right in the 
license clearly is designed to indicate that the 

"airwaves belong to the people" and they are being 
loaned, with no charge to the broadcaster, for use 
in the "public interest." Regardless of this 
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statutory view of the license to broadcast, the 

broadcasters do sell stations for much more than 

their market value, and this additional revenue is 
often seen as the value of the license that goes 

along with the equipment and the building. (30) This 

is especially true of broadcasting stations in 

large viewing areas--large cities or metropolitan 
areas--since these stations reach large commercial 

markets and thus generate substantial advertising 

revenues to the station owner. 
In this economic situation, there is no guaran-

tee that the market--commercial advertising to mass 

audiences--provides any clear indication of program 
quality or approval as a measure of the public in-

terest. Some observers have suggested that a 
system, such as subscription or Pay TV, which per-
mits the viewer to "vote" for programs by directly 

paying for them would be more economically effi-

cient. This policy area is developing and will be 

discussed in more detail in later chapters. How-

ever, if such direct payment for programs were al-

lowed, the "middle man"--networks, and commercial 

advertisers--would be eliminated. Broadcasters and 

viewers would have to bid for attractive programs 

with the program producers. A large portion of the 
existing broadcasting industry opposes this kind of 
mechanism because of the possible and profound ram-

ifications it would have for economic status quo. 

Common Carriers 

There are two justifications for regulating common 

carriers by a governmental agency such as the FCC. 
The first is identical to the regulation of 

broadcasting--the need to allocate the scarce 

electromagnetic spectrum. The frequencies and 
other technical constraints involved in common 

carrier use of the spectrum require close super-

vision and regulation. 

The second reason for common carrier regulations 

is that natural monopolies develop in this area, 
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largely due to economies of scale and the capital 
intensive nature of the industry, so that govern-
ment regulation is necessary to protect the public 

from the abuses a monopolist (single supplier of a 
good) could impose on the consumer.(31) 

There has been recent debate over whether such 
justification warrants regulation. For example, as 

technology develops, it is possible that common 

carriers will not have to use the electromagnetic 
spectrum to provide their services. Laser beams, 
fiber optics, and waveguides, which may be the next 

stages of technology in this field, do not use the 
radio spectrum, and they provide little potential 
interference with other uses of the spectrum, and 
thus regulation is not needed. That may not pre-
clude government regulation, since the FCC has 
authority to regulate "wire" communication, but it 
does remove one of the justifications for such 
regulation. 

Some observers have attacked the natural monop-

oly idea because it is unclear that regulation of 
natural monopolies produces the effects that are 
anticipated. (21,31) Furthermore, even the FCC has, 
in recent years, sought to inject certain elements 

of competition into the common carrier industry as 
a means of regulating or controlling the carriers. 
This will be discussed later. Whether competition 
will be successful in regulating or in achieving 
the other objectives of the policy makers remains 

to be seen. However, it does suggest that alter-
natives to the regulatory framework established 
and developed by the FCC for the past four decades 
might be viable. 

The economies of scale and the capital intensive 
nature of common carriers do present major economic 
considerations to the problem of common carrier 
regulations.(32) It is not at all clear that any new 

common carrier can compete successfully with the 

established carriers because of the costs of build-
ing a competing system of carriers and because the 
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economic success of carriers depends on providing 

large varieties of services to large numbers of 

users before common carrier operation becomes prof-

itable. Selective competition by new entrants 

might be successful so long as the existing car-

riers are not allowed to "compete" for the same 

business as these specialized carriers. This will 

be discussed in Chapters 5 and 7. However, whether 

this is an appropriate policy for the government to 

pursue and whether it will be successful in pro-

ducing the kinds of results anticipated is still an 

open policy question. 

Conclusions 

This discussion has outlined some of the important 

political and economic factors which structure the 

development and use of telecommunications technol-

ogies and services. The specific political and 
economic considerations in any particular case will 

vary markedly with the details of the situation. 
The following chapters discuss a number of specific 

decisions by various government agencies and actors 

and illustrate the effect and impact of various of 

these political and economic considerations on 

telecommunications. That discussion should also 
provide a sound basis for estimating likely devel-

opments regarding current policy questions in the 

telecommunications industry. 



Chapter 4 

Broadcast Communications 

Of all telecommunications services the most widely 
used are those of radio and television broadcast-

ing. These services and the political arena in 
which they exist provide a wide range of examples 

of the interaction of technology, politics, and so-

ciety. The major story of the development of broad-
cast technology is tied to the FCC's efforts to 

allocate spectrum and regulate broadcast communi-

cation. Several examples of policies which have 

been formulated to use the spectrum efficiently 

are explored in the following sections. They il-

lustrate some of the political and social forces 

which affect the use and development of broadcast 
technology. 

Several factors about broadcast communication, 

which differentiate it from other kinds, should be 
kept in mind. 

First, broadcasting is a one-way process in 

which the broadcaster communicates with listeners, 

and the listener normally does not respond directly 

to the communication. At most, the listener may 

respond through a commercial transaction such as 

buying the advertised product presented as part of 
the broadcast message. Although recently many 

broadcasters have instituted talk-back programs, 

the basic function of broadcasting is one-way. 
The second major characteristic of broadcast 

communication is that it is aimed at mass audi-
ences. Instead of communicating with a particular 
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individual, this form of communication seeks to 

reach as large an audience as possible, so that 

the commercial messages presented will reach the 

largest potential market. (1) The financial success 
of broadcasters depends on the advertising revenue 

they attract. This revenue, in turn, depends upon 
the number of listeners or viewers who tune to a 

particular broadcast and thereby become targets 

for the commercial message. This focus has a sig-

nificant impact on the shape of programming and on 

the economics of the industry. These matters are 

discussed more extensively later. 

The Broadcast Spectrum 

Allocation Procedures 

Several factors have strongly influenced the de-

velopment of radio broadcasting. Mostly, these 

factors relate to the nature of the electromagnetic 
(radio) spectrum and the process by which it is al-

located. The electromagnetic spectrum provides 

the communication channels through which broadcast 

messages are disseminated in this country. The 

general nature and technical constraints of the 

spectrum are discussed in Chapter 2. One important 

fact about the spectrum is that it can be viewed 
as a "free" resource only in a limited fashion. (2) 

Although there is no spectrum market, and the users 

of the spectrum (broadcasters) acquire no property 

right to their assigned frequencies, the spectrum 

can be polluted and so overused that no user enjoys 

an unhampered portion of it. The spectrum can be-

come overcrowded if too many users seek to broad-

cast on the same frequency or if the uses of it 

conflict. The basic outline which the regulators 

have followed to reduce such congestion is to space 

users geographically, by time and by frequency. (3) 
Thus, if two broadcasters use the same frequency 

but are sufficiently far apart, their use will not 
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interfere with each other's broadcasts. No inter-
ference occurs if the broadcasters do not use the 
frequency at the same time. Lastly, two broad-
casters would not interfere with one another if 
they broadcast in different portions of the spec-
trum. 

Most of the allocation process is focused on 
this need to accommodate various demands in a 

fashion that does not produce intolerable amounts 
of interference among users. The market clearing 

processes which would allocate the spectrum on the 
basis of price and which would assess the costs 

to the appropriate users has been replaced. A 
set of noneconomic processes has been established 
which influences the uses and the amount of spec-

trum occupied by a variety of broadcast users. The 
major costs (which must still be considered) relate 

largely to the political, regulatory allocation 
process. Thus, the way in which one insures that 

his uses of the spectrum are not interfered with 
is through political lobbying so that the allo-

cator will not permit interference with the exist-
ing users' allocations. This political process 

and the accompanying costs may involve lobbying 

before Congress with regard to a proposed statute 
which would alter the allocation process or the 

criteria used for allocating. It may require that 
the broadcaster seek special or individual protec-
tion from the Executive Branch. Most frequently 
the allocation process for broadcasters requires 
the continual costs of protecting the broadcaster's 
vested interests in a portion of the spectrum. 

The political costs of this process may be very 

expensive. However, this particular procedure is 
used because various observers and actors, includ-
ing broadcasters, feel it is advantageous over the 

free-market process of allocation. While there is 
much debate about an allocation process which de-
pends on political lobbying rather than economic 
criteria for success, the facts are that the FCC 



96 Hermes Bound 

has statutory authority to allocate portions of 
the spectrum for private users. The "public con-
venience, interest, or necessity" goals of this 

process have been left to the agency to define as 

it chooses. 
Governmental use of the spectrum is not regu-

lated this way, and while the government users are 
supposed to coordinate their use of spectrum with 
others, government is not constrained by any stat-
utory requirement to accommodate other users.(4) 

There are examples of government interference with 
private users which have even resulted in govern-

ment users excluding private users from certain 
portions of the spectrum. (5) Usually, the usage of 
spectrum is coordinated between government and pri-

vate users, and a significant portion of the gov-

ernment's spectrum allocations overlaps private 
allocations without any great interference or con-
flict between the two groups. Yet the precedent 
has evolved of giving the government what it wants 

on the basis of its asking for it.(3) 
Several general characteristics of the alloca-

tion system merit attention. The development of 
technology for broadcasting may depend largely on 
what uses are being made of which portions of the 
spectrum. That is, if there is ample bandwidth to 
accommodate a current use, there may be no incen-
tive to innovate or use different technologies. 

But, if there is much congestion from overcrowding, 
one of two kinds of technological changes may oc-
cur. New technologies may be developed at the in-
tensive margin to permit more users to occupy the 
existing allocation with less or no greater inter-

ference and congestion than existed before. If 
such innovation is not possible, the extensive 
margin may see an innovative effort. Thus, if 
there is no room in the existing band, technology 

may be forced to develop higher portions of the 
spectrum and adapt it for the original use. Both 
intensive and extensive margin development are well 
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documented, and they illustrate two technological 
responses to the same congestion problem. (2,3) 

The initial way in which spectrum was allocated 
was on a first come, first served basis. As a new 
use arose, requiring further allocation of spec-
trum, the allocator simply assigned it a portion 

of the unoccupied spectrum, usually in the upper 
ranges of the then usable spectrum. Initially, 
this was done with little examination of the rela-

tive values of old and new uses of the frequencies. 
Generally, this allocation process occurred when a 
large amount of spectrum was unused and pressure 

from users was minimal. Thus, the newer entrants 

were assigned higher segments of the spectrum and 
the older established user occupied the lower por-
tions of the spectrum. The difficulty with this 

procedure is that all portions of the spectrum are 
not equally attractive and feasible for all kinds 
of uses. Certain kinds of broadcasting may be done 
more effectively at lower frequencies, but they may 
be allocated a higher set of frequencies simply 

because their requests were made late. 
This feature of the allocation process in the 

United States means that a de facto form of squat-
ter's rights has developed. Under such a scheme, 

the first to seek often obtained permission to use 

a particular portion of the spectrum. Potential 
users who sought authorization for the same fre-
quency carried the burden of dislodging the occu-

pant. This situation is particularly important in 

terms of technological innovations. First, it 

causes new technological innovations to be directed 
toward the upper, unused, portions of the spectrum. 
Second, new services requiring utilization of the 
presently occupied portion of the spectrum also 

required strong political efforts as well as tech-
nological innovation. 
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Frequency Allocation Table 

The FCC has developed a number of mechanisms and 

procedures to permit long-term as well as short-

term (first come, first served) allocation re-

quests. These are efforts at reserving portions 

of the spectrum for a particular use before a 

request is presented. A major means of doing this 

is the frequency allocation table which has been 
used for FM radio broadcasting and for VHF and UHF 
television broadcasting. The allocation table is 

essentially a block of frequencies reserved for 

particular uses. The block takes into account the 
amount of bandwidth required for a single broad-

caster to have an interference-free operation. The 

block also reflects the FCC's general policy out-

lines about a particular industry. That is, the 

total amount of the spectrum devoted to a particu-
lar function will reflect how important the FCC 

considers the development of that spectrum use to 
be. Thus, the allocation for UHF television, which 

is quite large, reflects a major FCC emphasis on 

encouraging certain kinds of television development 

with many UHF television channels. 
In fact, the allocation table may allocate large 

portions of the spectrum, currently empty, and it 

may prevent use of those frequencies, pending the 
emergence of the designated kinds of users. The 

table reflects established policies for allocation 

of frequency, and in that way the future alloca-

tion to users is insured by the original determi-
nation and establishment of the allocation table. 

A portion of the current FCC Allocation Table ap-

pears in Table 4-1. The amount of bandwidth re-
quired and the number of users determine the amount 

of spectrum allocated for a particular service. For 

example, the 70 UHF TV channels occupy a 420 MHz 

segment of the spectrum. In addition to bandwidth 
and number of users, the spectral location of seg-

ments reserved by the allocation table can strongly 
influence the development. Thus, moving the FM 
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frequencies from their original location to a 

higher portion of the spectrum in 1945, contributed 
significantly to retardation of the FM industry's 
development. (6) 

On occasion a user has the opportunity to stock-
pile spectrum even though he will not use it im-
mediately, if ever. This stockpiling may be done 

to exclude competing entrants from using spectrum 
or simply to horde spectrum. This has been a major 
criticism of government use relating to national 

security matters. (3) While the allocation table re-

serves spectrum for a particular use, stockpiling 
reserves spectrum for a particular user. There are 
not numerous examples of stockpiling. 

In contrast to stockpiling, some portions of the 
spectrum are allocated to a particular use, and 
anyone interested in that use, who has the neces-
sary equipment, can obtain a permit. The resulting 

congestion and interference in these portions of 
the spectrum are notorious; a prime example is 
citizens band (CB) radio. Users of this service 

essentially have a "party line" and anyone with the 
equipment and the permit can use the frequency 
whenever he or she wishes and whenever the inter-
ference level is low enough for his or her purpose. 

The allocation of radio spectrum to users de-
pends on a variety of factors which relate to 

economics and politics as well as to the technology 
involved in various uses. Broadcasting use of the 

spectrum has built-in incentives to protect the 
status quo once arrived at. That a new entrant or 
a new user of frequency can easily dislodge an 

established user is unlikely. Thus, by means of 
allocation tables, which segregate large portions 

of the spectrum for users and future users, and the 

ad hoc, squatter's rights principle which relates 

to other portions of spectrum usage, there is no 
easy way that a new technology or technological in-
novation can be rapidly assimilated into the broad-
casting system. 
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Constraints on Broadcast Program Content 

The content of broadcasters' programs is an impor-

tant aspect of communication. In theory, the free 

speech and free press provisions of the First 

Amendment of the U.S. Constitution protect broad-

casters as well as the more traditional forms of 

expression. Interestingly, there are several means 
by which the regulatory powers of the FCC have 

been used to inject certain, minimum standards 

which broadcasters must meet in order to satisfy 
the statutory requirements of licensing. These re-

quirements are based on the maxim that a license 

holder must perform to meet the public interest. 

The judge of whether the broadcaster has met the 
public interest is the FCC and this is done when 

a license is renewed every three years. In this 

way the FCC has gradually established a set of 

criteria for judging whether the public interest 

has been served by the kind of programming which 
the broadcaster has presented or proposes to pre-

sent under the license. Few denials of licenses 

or renewals have been based on the kinds of pro-
gramming offered, but that may be because most 

broadcasters have met the minimal FCC require-

ments.(7) 
Even in the absence of formal program controls, 

certain economic considerations structure the con-
tent of programs that mass communication broad-
casters present. (1) The need to attract the largest 

audience possible requires that the programming 
attract the viewer or listener. That means that 

the programming must be either unique, if the ad-

vertiser is seeking to reach a particular and spe-

cialized audience, or, more likely, that it be 

attractive to the largest possible set of buyers. 

The attraction of the largest audience possible 

tends to prevent use of the mass media for par-

ticularized or unique audiences, and it dictates 
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that the programs presented be widely acceptable 
in content and tone. 

The fear of audience "fractionation" which 
would splinter audiences into particular groups 

has long been an argument by some against certain 

kinds of technology, such as cable TV, which would 
facilitate particularization of audiences. Audi-

ence fractionation has become a common phenomenon 

for AM radio which now presents rather narrow and 

specialized programming. Mass audience, TV network 
programming, based on the delivery of large audi-

ences to sponsors, could not function profitably 
as it does now with specialized programming or 

fractionated audiences. While one might argue that 
specialized programming would improve the "quality" 

of the programs offered, quality is a subjective 

evaluation. Many observers argue that the market 
determines the program content currently, and 

nothing should be allowed to change that--whether 
it be programming requirements or technological 

innovations which make fractionation possible and 
profitable. 

Examples of Broadcast Technology Development 

Discussions to follow illustrate some ways in which 

technological development and usage in the broad-

casting industry have been encouraged or hindered 

by policies. In particular, the FCC has sought to 

achieve a variety of explicit and implicit policy 
objectives with regard to technology by pursuing 

various policies over particular spectrum alloca-

tion questions. The kinds of issues they sought 

to address, the means they chose to achieve their 

particular ends, and the outcomes of these efforts 
will be outlined. 

UHF Television 

In 1962 Congress enacted the All-Channel Receiver 

law which gave the FCC statutory authority to re-
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quire that all television sets sold in interstate 

commerce be capable of receiving all television 
channels. (See Appendix).(6,8) This was not an 
isolated piece of legislation but rather an overt 

attempt by the FCC to foster the use of UHF tele-

vision channels which it had made available as 

part of the original allocation table for televi-

sion in 1952. In the 1952 allocation, the FCC an-
nounced that it sought to encourage the development 

of diversity of programming for TV by increasing 

the number of stations on the air and to provide 

the maximum number of local television stations. (9) 
To do that, the VHF spectrum was inadequate, so a 

substantial portion of the UHF frequency was allo-

cated for some 70 television channels. In doing 

this, the FCC increased the number of channels 

from 12 VHF to a total of 82. 
These developments to encourage diversity and 

the proliferation of stations and programming by 

increasing the channels available may not be suf-

ficient to produce the results the FCC sought. As 

the data presented in Figure 4-1 indicate, the 

number of UHF stations on the air, compared with 
VHF stations, shows that the growth of UHF stations 

has been slow, despite the fact that the number of 

potential UHF assignments is much higher than VHF. 

A variety of economic and technological factors 

accounts for this failure of UHF television to de-

velop. 
First, technologically, the UHF portion of the 

spectrum is not as good a media as the VHF spectrum 

for broadcasting television. The UHF broadcast of 
television is subject to a number of local inter-

ference problems, such as tall buildings and other 

structures. Furthermore, energy radiated at UHF 

wavelengths attenuates much more rapidly than does 

energy at VHF wavelengths, so UHF signals do not 
carry as far as VHF signals. Thus, the UHF spec-

trum is not as attractive as is VHF spectrum for 

the TV broadcaster. Audience size is generally 
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smaller for UHF because of smaller viewing area and 
a frequently poorer picture quality. The smaller 

audience sizes mean that the advertising income for 
a UHF station will be less than for a comparable 

VHF station with identical programming. 
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Figure 4-1 Television stations on the air in the 
United States, by year. Source: Television 
Factbook, Volume 46, 1977 edition. 

A second important constraint on the development 
of UHF audiences in the 1950's was the simple fact 

that the standard television receiver could not 

receive UHF signals. In the 1950's as television 
was developing, manufacturers produced sets which 
would only receive signals then on the air, and 

there were VHF only. To receive UHF signals in the 
1950's, a viewer not only had to opt for a poorer 
quality of picture, but also had to purchase a 
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separate converter or a special television set. 
Given the fact that most broadcasts in this period 

were VHF, it was difficult to find much enthusiasm 

for UHF TV. The All-Channel Act of 1962 was an 

obvious effort to increase the availability of UHF 

receivers. Figure 4-2 indicates that, when the 

UHF regulation became effective in 1964, the number 

of sets built increased, and these included the UHF 

tuner. Whether this reflects a higher demand for 
such sets because they contained the UHF tuner or 

just the efforts of manufacturers to increase sales 
is unclear. However, if the increased production 

represents the demand for UHF sets, then the number 

of UHF viewers was not very great in comparison 

with VHF viewers. It is not clear that the All-

Channel Act satisfied an existing demand for UHF 

receivers, but it did increase the number of poten-
tial viewers who could watch UHF stations. 

The effect of the All-Channel Act on the de-

velopment of UHF, or, more generally, the devel-

opment of UHF as the source of program diversity 
and local programming, has been unclear.(9) The 

UHF television industry does not seem to be eco-

nomically profitable for most of its members.(2) 

This problem exists today, well after the majority 
of television sets are capable of receiving UHF 

signals along with VHF and well after many FCC 
efforts to encourage development of UHF. In fact, 

many UHF stations are not profitable, and, even 

among those which are profitable, the amount of 

profit is much lower than comparable VHF stations. 
(2) Many reasons for this lack of UHF success and 

the under utilization of the spectrum allocated 

for this use have been suggested. 
Technical problems still exist and over-the-air 

UHF broadcasts frequently are not of the same qual-

ity as VHF broadcasts. Possibly, if sufficient 

economic or other incentives were presented, new 

technologies could produce a better UHF signal, but 

such a development appears unlikely. Recently, the 
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FCC has required that a detent or "click" tuner be 
incorporated into all UHF receivers. (10) This re-

quirement will make selection of UHF channels eas-
ier, but the impact of this requirement cannot be 
predicted. 
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Figure 4-2 Television sets in use in the U.S., by year. 
Source: Television Factbook, 1974-75 edition. 

Another possible reason for the UHF problem is 
program content. Many UHF stations are not network 

affiliates and rely on local programming. This 
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means that the programs available are movies, syn-

dicated programs, rerun serials, and sports events. 

This type of program is unlikely to attract a suf-
ficient audience to make the operation profitable. 

(1) One exception to the lack of profitability of 

local programming has been the televising of ma-

jor sporting events. However, this is limited to 
large metropolitan viewing markets. Some UHF sta-

tions have been able to operate profitably by ap-

pealing to a specialized or particularized audi-
ence, such as foreign language stations in Los 

Angeles and New York. Such audience fractionation 

into localized groups may be exactly what the FCC 

policy is designed to do. However, the economics 

of television programming suggest that fraction-
ated audiences do not provide a viable economic 
basis for the successful operation of a television 

station. The programming problem is circular since 

without profitable operation attractive programs 

cannot be obtained, and the UHF broadcaster cannot 

become profitable unless it has more attractive 

programming. 
Deintermixture. The FCC has tried other poli-

cies to stimulate UHF broadcasting besides the 

All-Channel Receiver Law. In the 1950's and 

early 1960's the commission sought to deintermix 
viewing areas. That is, all the broadcasters in 

one viewing area would be assigned UHF channels 
and in another, VHF. The result would be that all 

the local broadcasters would have equal technical 

factors to deal with, and UHF would not have to 
compete with the higher quality VHF broadcasters. 

In addition, the viewers in an area could sup-
posedly purchase either a UHF for a VHF television 

set and be able to receive all the broadcasts in 

the area. There was a good deal of political op-

position to the deintermixture proposals, even 

though the FCC did institute the policy on a trial 

basis in several areas. (6) The VHF broadcasters 
opposed having to give up their valuable and 
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qualitatively better channel assignments where 

they faced a UHF assignment. The viewers in VHF 
areas which were slated to become UHF areas seemed 

to be opposed if for no other reason than that they 
would have to purchase a UHF receiver. When the 
FCC proposed the legislative action in 1962, it 

combined certain deintermixture proposals with the 

all-channel proposal. Then, to gain support for 
the All-Channel Act among various groups, the com-

mission agreed to drop the deintermixture proposal 

in return for support for the All-Channel Act from 
broadcasters and viewers. 

Politics of the All-Channel Act. In order to 
understand the politics of the All-Channel Act, 

it is useful to reexamine the events leading up 

to it. The FCC had early made a major decision 

to foster diversity in TV programming through 
licensing new broadcast stations in the UHF band. 

Unfortunately, UHF reception is frequently of much 

poorer quality and requires a different tuner than 

VHF. Thus, few viewers were attracted in areas 

where VHF channels were available, and few tele-
vision sets were manufactured with capability of 

receiving UHF channels. A UHF license, in many 

areas of the country, was useless, even if the 
UHF broadcaster was a network affiliate. 

The FCC considered various policies designed to 

increase the attractiveness of UHF channels to 

broadcasters besides deintermixture. Along with 
its effort at deintermixture, the FCC began to 

lobby in Congress for the authority to require that 

television sets be capable of receiving UHF. The 

commission's proposal on deintermixture was opposed 

by the broadcasters and the networks which stood to 
lose VHF channels and the congressmen who repre-

sented the viewing areas that were designated for 

deintermixture to all UHF. As a result the FCC 
dropped its deintermixture efforts in return for 

support from the broadcasters and networks for the 

All-Channel Act. The equipment manufacturers gen-
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erally supported the act even though it would in-

crease the cost of their sets. The UHF broad-

casters supported the act because they stood to 
gain some viewers simply because the viewer could 

now receive the UHF broadcasts. Some viewers ap-

parently also supported the legislation because 

they valued increased diversity. These people all 

stood to gain something from the UHF requirement. 

The people who would pay the costs of the act were 
the new purchasers of television sets, but at that 

time consumer interests were barely organized and 
although several Congressmen mentioned the in-

creased cost to the buyer (estimated at from $20 

to $45 per set), no significant opposition came 

from the purchasers of television sets. 

The technopolitical model for UHF TV is shown 

in Figure 4-3. The final outcome was the All-

Channel Act which was ultimately supported by the 

established industry (networks and VHF TV broad-
casters) and consumer groups (viewers against de-

intermixture) as an acceptable compromise. New 
entrants (UHF TV broadcasters) also supported the 

policy. The result of the decision was generation 

of a substantial market for UHF tuners and an in-

crease in potential UHF viewers. 

CATV Systems 

At about the time that the FCC was initiating its 

UHF policy to achieve localism and program diver-

sity among television broadcasters, cable televi-
sion (CATV) had its beginnings. (Initially the 

acronym CATV stood for community antenna system, 

but is now universally understood to stand for 

cable television.) CATV systems developed in rural 

and mountainous areas where over-the-air reception 

of television signals was difficult or impossible. 
They operated with a high antenna, placed on a 
mountain top, which permitted clear reception of 

distant television signals. The received signals 

were then amplified and distributed by a cable to 
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the homes of subscribers either a short distance 
or many miles from the antenna. VHF reception, as 

well as UHF reception, is hindered by distance and 
other obstructions. Thus, various local entrepre-

neurs in these communities began to build cable 

distribution systems to improve the television re-
ception in the area. 

I NDE PE NDE NT 
GROUPS 

Figure 4-3 UHF TV All-Channel Act Model 

Established industries included the UHF equipment manu-

facturers, the UHF broadcasters and VHF broadcasters. 
The equipment manufacturers sought increased markets 
for UHF sets. UHF broadcasters stood to gain some 

viewers, and VHF broadcasters could defuse the dein-

termixture issue by supporting the bill. 
New entrants included potential UHF broadcasters who 

would enter the market if there were more potential 
viewers. 

Consumer groups supported the increased diversity in pro-
gramming. 

The Federal Communications Commission also lobbied 

strongly for the enactment, to support its policy of 
localism in broadcasting. 
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One of the attractive features of CATV is that 

it can receive distant signals by placing a pick-up 

antenna near the TV station, relaying the signal 

back to a central location, and distributing it to 
the homes of viewers. For a monthly subscription 

fee, the viewer can not only receive pictures from 

local broadcasters but also can receive additional, 

high-quality signals with the programming available 

from large, distant viewing areas. In effect, this 

increases the viewing audience of the distant sig-
nals. However, these signals were imported and 

distributed by CATV systems without the payment 
of any fees to the program copyright holders or 

the television broadcasters. The CATV system paid 

nothing for the programs which it distributed to 
its subscribers. The fee it received was only for 

providing the distribution service to viewers. 

In the 25 years or so since cable television 
began developing, it has become the major source 

of a potential electronic revolution in the home. 

It has developed, technologically, to a point where 

it can provide a vast array of services to the home 

ranging far beyond the original function of distrib-

uting television broadcasts. Cable can carry more 

"channels" than can be broadcast over-the-air in 

any one location; some observers say 30, 40 or even 
80 cable channels. No TV reception area has more 

than 12 to 15 operating stations. (2) Cable can also 
provide a two-way capability so that subscribers 

can respond to messages it carries. A cable sys-
tem does not use radiated signals in the electro-
magnetic spectrum. While it may obtain a portion 

of its programs from over-the-air transmissions, 

the cable system, itself, does not broadcast. 

Rather, it distributes all the signals through a 

coaxial cable. The cable system conserves spec-

trum in that it does not utilize radiated signals 

in its distribution process. While the distant 

signals do use portions of the spectrum, no addi-

tional spectrum is required for their distribution 

over the cable system. 
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The technical possibilities for CATV have led 

some observers to call cable "the television of 
abundance."(11) This technology presents the pos-

sibility of providing program diversity using many 

distant signals to yield a variety of programs and 
providing special purpose channels which, unlike 

UHF, do not occupy any portion of the spectrum. 

CATV systems in local areas are affecting the FCC 
objective of developing UHF TV for local stations 
and program diversity. As a source of program 

diversity, cable does not suffer from the reduced 
quality of pictures, which is a major problem with 

UHF broadcasts. A CATV system can present a large 
number of signals, all of high quality and with 

considerable diversity. The distribution of UHF 
signals over the cable can increase the potential 
viewing audience for UHF. 

The regulation of CATV has been done almost en-

tirely by local governments. Through franchising 
a CATV system, the local government gave one cable 

company a monopoly in the viewing area, obtained 
a franchise fee (usually a fixed percentage of the 

subscription charge), and provided the local citi-

zens with the opportunity to see programs not 
available over the air. However, in the late 

1950's, the established broadcasters began to agi-

tate for more extensive and protective government 
regulation of CATV. Initially, the FCC declined 

to regulate cable as a common carrier since the 

CATV systems did not have the usual characteristics 
of common carriers. (12) Then, under continued 

broadcaster pressure, the commission sought statu-

tory authority from Congress to regulate cable. In 

the early 1960's Congress failed to enact such 

legislation, and the FCC faced the need to regulate 
cable without specific authority. Coming in the 

back door, the FCC in 1962 began to regulate cable 

systems which used microwave carriers to obtain 

their signals. (13) The commission restricted the 

kinds of television signals which the microwave 
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carriers could supply and thus the kinds of sig-

nals which CATV systems could obtain. In this 

fashion, the FCC specified carriage and nondupli-

cation requirements which limited CATV offerings. 

These requirements were extended to all microwave-

served cables in 1965.(14) However, CATV systems 

which did not use microwave as a source of distant 
signals were unaffected by these FCC regulations. 

During the 1960's the CATV systems expanded 

greatly both in terms of the communities served 

and in terms of the number of subscribers using 
cable. Figure 4-4 illustrates the growth of CATV 

systems and the increase of subscribers to those 

systems. The data indicate that the major growth 

in the number of subscribers began in the mid 
1960's. Also, the number of subscribers per oper-

ating system began to increase markedly in the same 

period. The saturation rate or number of CATV sub-

scribers as a percentage of TV homes is 15 percent, 

although in some markets, the ones in which CATV 
has been operating for some time and where CATV 

provides an attractive viewing alternative, the 

penetration (homes served as percentage of homes 
passed by cable) can range from 60 to 80 percent 

(the national average is 55 percent). The growth 
of CATV in the 1960's was not due directly to the 

FCC regulations. In fact, the development was more 

likely due to the affluence of the population in 

the 1960's and the drastic increase in color tele-
vision programming. The growth in subscribers per 

CATV system indicates that the penetration rate 

began increasing sharply in the mid 1960's. 

In 1966, the FCC issued a Second Report and Or-

der which exerted FCC jurisdiction over all CATV 

systems and required that in order to import dis-

tant signals into the top 100 viewing markets, the 

cable company had to have express commission ap-
proval.(15) The commission's concern with this set 

of regulations was the fractionation of viewing 

audiences in large-city UHF markets. The FCC saw 
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Figure 4-4 CATV systems in operation and CATV 

subscribers by year. Source: Television 

Factbook, Volume 46, 1977 edition. 

cable as an important part of small community view-

ing, but the protection of its large-city UHF 
broadcasting efforts was uppermost in the commis-
sion's mind, even though the UHF plan was origi-
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nally designed to provide small communities with 

a local broadcaster. The U.S. Supreme Court up-

held the commission's exertion of jurisdiction over 

all cable systems in 1968 but limited that juris-

diction to that which was reasonably "ancillary" 

to the effective performance of the commission's 

direct statutory authority to regulate over-the-

air broadcasting. (See Appendix).(16) 

This court interpretation is important because 

it provides the commission with authority to deal 
with cable only in relation to over-the-air broad-

casting not as a separate and independent communi-

cations industry. Cable regulations must be tied 

to established broadcasting matters. In 1968 the 
commission issued an interim set of rules to gov-
ern cable during the period in which the FCC 

studied the cable issue comprehensively. These 

temporary rules maintained the restrictions on im-
portation of distant signals in the top 100 mar-

kets. The rules required the cable company to 
offer some program origination of its own, appar-

ently trying to extend FCC control over cable by 
making cable into "broadcasters" in the usual 

sense. The origination requirements were dropped 

by the commission in November 1974.(17) 
The commission issued its first major set of 

cable regulations in 1972, after an extended pe-

riod of study. (18) These regulations will structure 

the development of CATV during the 1970's, and they 
have already had a significant impact on the cable 
industry. (19,20) These regulations reflect a partial 

compromise between the established broadcast inter-

ests and the cable companies. The major gain for 

cable was limited entry into the top 100 markets, 

although there are complicated restrictions relat-

ing to signal importation and nonduplication of 

local signals. When the regulations were issued, 
the signal importation restrictions would allow all 

of the top 100 markets to obtain at least one dis-

tant, independent signal over the cable and at most 
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three independents.(21) The effect of this was to 
protect local network affiliates and to allow dis-

tant competition for local independents. The num-

ber of distant signals imported decreases as the 
market position of the viewing area decreases. 
Thus, localities that are smaller markets can im-
port fewer signals. 

As one of the major requirements of the 1972 

regulations, the FCC stated that it was time for 

cable to start providing some of the vast techno-
logical potential which many observers had dis-

cussed for sometime. To facilitate this, the FCC 

requirements provided that all new (post-1972) and 

all established cable systems (by March 31, 1977) 

must have the capacity for 20 channels of offer-

ings.(22) This compliance deadline has been extend-

ed until June 21, 1986.(23) In addition, the system 

must be capable of providing rudimentary two-way 
communication, so that the viewer can provide a 

yes-no or on-off response to a transmitted request 
from the head-end. (24) The regulations require that 

the cable system provide one public access channel 

each for such things as education, local government, 
and a public forum. (25) However, these access chan-

nel requirements were reduced to one channel until 

demand for more is evident. (26) These are to be pro-
vided free for the first five years of operation. 
Table 4-2 indicates the recent development of chan-

nel capacity and two-way capability in CATV sys-

tems. The growth can only be shown for the years 
since the 1972 regulations. However, the data in-

dicate that an increasing proportion of systems 

have the required capabilities. The extent to 

which these capabilities are being used is unknown, 

but the number of two-way operating systems is 

quite small, and these are being tried on an ex-
perimental basis. 

CATV and Copyright. A major problem which was 

not settled by the 1972 regulations was in the 

copyright dispute between cable companies and the 
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holders of program copyright privileges. Most of 
the CATV industry were willing to pay some copy-
right fee for the use of programs. However, the 

dispute was over how much the payment should be 
and the means of making the payment. The Congress 
repeatedly considered proposals to require such 
copyright payments, because the Supreme Court 

twice held that CATV systems do not "perform" a 
program under the then existing copyright law and 
therefore are not liable for copyright fees under 

the 1909 statute.(28,29) 

Table 4-2 Channel capacity of CATV systems 

Year 
Capacity 

Number or-ÉVli Systems 

1969 1970 1971 1972 1973 1974 1976 

Not available 140 164 118 65 46 31 II 

5 or less 572 520 421 387 336 267 189 

6-12 1559 1720 1882 2026 2181 2320 2647 

Over 12 29 86 157 361 - _ - 

13-20 262 293 424 

Over 20 207 297 444 

Total 2300 2490 2578 2839 3032 3190 3715 

Source: Television Factbook, Vols. 39-46 (1969-77). 

In October of 1976, Congress adopted a major 

revision of the Copyright Law.(30) It becomes ef-

fective on January 1, 1978, and one of its major 

provisions is the inclusion "secondary transmis-
sion" by CATV systems under its provisions. (31) 
Such cable systems must deposit royalty payments 
and file accounts with the Register of Copyrights 

for distribution to the copyright holders. The 
act also creates a Copyright Royalty Tribunal, 
empowered to determine the royalty rates for CATV 
owners, among other things. (32) What effect these 
regulations will have on the development and oper-
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ation of CATV systems cannot be predicted at this 
time. It is safe to say, however, that the copy-
right expenses which some cable operators will now 
incur, will undoubtedly increase the costs of oper-
ation and make entry into the cable business less 
attractive. 

CATV Technopolitical Model. With the technology 

of CAW, the opportunities for development are 
present. The restrictive features of the situa-
tion depend on what is economically attractive 

under current regulations. While economics can be 
viewed as the primary controlling variable, the 

economic market place is narrowly confined by gov-
ernment regulation and political pressure from 

various interests. Thus, the primary factor is 
more likely to be the openness with which the 
regulator permits entry and utilization of the new 
technologies. 

Regulatory commissions have frequently been 
charged with protection of the industry which is 
supposedly regulated. Protection can come in the 

form of excluding new, competitive entrants, or in 

the form of rate protection from lower, competitive 
suppliers of the service. As such a regulator, the 
FCC has been caught between the legislative direc-

tion to regulate in the "public convenience, inter-
est, and necessity," and the demands from estab-
lished, politically-strong broadcast interests 
which seek protection from various competitive 

threats. The policy results of the FCC have often 
been either in favor of the status quo--the estab-
lished industry--or to permit only slight and 

limited entry of new services or technologies. The 
effect of such parameters on the development of 

technology and its utilization would seem clear. 
Generally, the new technology will not be permit-

ted to compete with or replace the existing tech-

nology which has the advantage of being in-place 
and operating. Thus, while cable technology pro-
vides a pandora's box of technical possibilities, 
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the realization of any of these will depend on 

political decisions by Congress and the regulatory 

agencies, as well as the general political climate, 
the Executive Branch, and the courts. The current 

cable regulations are a prime example of limited 

competitive entry for the new technology in the 

face of the established interest's pressure for 

protection. 
The major participants in the CATV area are the 

established, over-the-air broadcasters, the net-
works, the program producers, the CATV operators, 

and various equipment manufacturers (both for 
cable technology and broadcasting). The results 

of the political interplay of these forces vary, 

but it appears that the established interests have 
not been losers in terms of policy. The 1972 cable 

regulations open the top 100 markets to CATV sys-

tems, but the restrictions on signal importation 

and other programming limits indicate that the 

over-the-air broadcasters in these markets are 

still in a secure position. The cable interests 
accepted the 1972 regulations as part of a compro-

mise arrangement negotiated by the Office of Tele-

communications Policy in the White House. Most 
CATV operators saw getting a foot in the door of 

the top viewing markets as a gain. However, as it 

has turned out, the door was barely opened, and 

current capital markets make it unlikely that many 
CATV systems will venture great amounts of invest-

ment in these markets at this time. 

The system model for the CATV allocation process 
is shown in Figure 4-5. The ultimate policy repre-

sents a prevailing of the views of the established 

industry (TV broadcasters), an independent group 

(Sloan Commission), and the Executive Branch. The 
new entrants (CATV companies) strongly opposed the 

limitations on imported signals and the anti-

siphoning rules which adversely affected their 

marketability. The net technological result was 

a requirement to update existing systems to a 
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specified level but to provide little incentive for 

further development. 

CONSUMED GROUPS 

Figure 4-5 CATV allocation model 

Established industries include operating, over-the-air 

broadcasters who sought to impose severe limitations 
on CATV operation in the top viewing markets through 
FCC regulations and White House pressure. 

New entrants were the CATV systems, seeking to receive 

some economic and technical opportunities in the 

large viewing markets by means of favorable FCC 
rules. 

Independent groups included the Sloan Commission and 
the Ford Foundation which provided studies of the 
capabilities of cable television systems and advo-
cated a policy middle ground. 

Pay Television 

There are alternatives which CATV systems can pur-

sue to obtain various kinds of income from viewers 
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other than providing distant, over-the-air signals. 

One of the more promising seems to be some form of 

pay-TV. Pay-TV is based on the principle that the 

viewer pays for what is watched, either on a per 
program or on a monthly fee basis. There are 

various procedures for payment of the fee, and 
there are various technical means of insuring that 

only those who have paid, receive the signal. 

Normally the signal (which need not be carried 

over a cable and can be broadcast over the air) 

is scrambled so that a regular television re-

ceiver cannot present the video portion of the 

signal, unless a converter has been placed in the 
viewer's home and has been activated by a card or 

a switch at the CATV office. The programs watched 
can be logged at the office of the cable company, 

and the viewer billed regularly, or the viewer can 

pay for the card before he uses it, and thus he 

purchases a "key" which will permit him to view a 

selected set of offerings. (33) 
The pay-TV concept has certain attractions since 

it does permit the viewer to register his prefer-

ences for programming directly by choosing to "buy" 

or not to "buy" individual programs.(1) Thus, in 
theory, programs which are not profitable can be 

determined by the market immediately rather than 

after viewer ratings have been registered, and ad-
vertising has sold or not sold particular products 

to consumers. The individual program can be di-
rectly measured in terms of its economic power. 

In addition to these aspects of pay-TV, the 
broadcaster or CATV operator directly receives the 

income from the programming he provides. That is, 

the income is not obtained by the commercial adver-
tiser who in turn pays the broadcaster for the con-

tinued presentation of the program. The cable 
operator receives no revenue from the advertiser, 

so the payment to CATV systems would be direct, 

rather than indirect through subscriber fees. For 

cable, the subscriber would still pay for being 
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wired into the CATV system and would then pay an 
additional fee for the privilege of viewing the 
selected programs on the pay-TV channel. A major 
attraction of pay-TV is that it would permit a 
cable system to present specialized programs, which 

only a few viewers would watch and which would be 
paid for by those who want to watch them. This 
would have the effect of fractionating the audi-
ences, but the viewer who wanted to see a mass 
audience program or could not afford to pay for a 

special program would not have to do that. Thus, 
some see pay-TV as the means to "improving" the 

quality of television programming and at the same 
time permitting direct payment for those program 
changes. 

However, there are strong arguments against any 
sort of pay-TV system, whether over-the-air or 

cable. First, only those people who can afford to 
pay for the service would be able to watch it. 
While all viewers have to purchase a television 

receiver, they do not have to purchase the adver-
tised product on commercial broadcasts. Thus a 

free-rider situation can and has developed in the 
existing system since many people watch programs 
but pay little if anything for those programs. It 
appears that a pay-TV system does screen out par-
ticular, low economic strata of the viewing popu-

lation. Either because they are unable to afford 
the pay-TV service or because the programming is 

not attractive to them they are screened out. The 
experiments done with pay-TV did not attract many 

viewers from these economic and social strata. The 
extreme argument here indicates that eventually 
the only television viewers would be those who 

could afford it, and a large portion of the view-
ing audience would be eliminated. Furthermore, 

the programming available under a pay-TV system, 
if fully developed, would be much different than 
the mass audience programs currently offered free 
to the viewer. Whether this change in program con-
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tent is desirable is debatable. Certainly some 

view the "quality" of current programming as poor, 
but "quality" depends on the tastes and preferences 

of the individual and many see current programming 

as acceptable in quality. 
In addition to these economic factors relating 

to pay-TV, the Federal Communications Commission 
has strongly regulated the kinds of programs for 
which a pay scheme can be arranged. "Siphoning" 

of programs off the air or away from the commercial 
broadcaster, as it is called, is viewed with great 
suspicion by broadcasters and by the FCC. This 
would allow the pay-TV proponent to purchase the 
"cream" of programming and then charge for it. 

The commercial broadcaster on the other hand, must 
not only pay for the same program, without the 

direct income for pay viewers, but must then set 
a price to advertisers which is economically at-

tractive before he can air the program. The result 
of no anti-siphoning regulations would be, so the 

argument goes, that the only programs the over-the-
air broadcaster could afford would be unattractive 

to most viewers and thus the broadcasters' revenues 
from commercial advertisers would decline to the 
point where the broadcaster would be unable to make 

a profit from his operation. 
As a result, the FCC has imposed anti-siphoning 

regulations which prohibit a large number of pro-

grams from being aired through a pay-TV system. 
The regulations now permit showing only of movies 

which are less than three years old or over ten 
years old, and sports events which are not normally 
aired live or have not been shown live during the 
past five years by any local broadcaster. (34) 

Thus, the only markets available to pay-TV are 

current or very old movie markets and restricted 
sports audiences. This may be an adequate market 

for pay-TV to begin airing a channel of this sort. 
However, the FCC has permitted over-the-air 

pay-TV only on an experimental basis until quite 



Broadcast Communications 125 

recently. The experiments indicate that the mar-

ketability of over-the-air pay-TV is primarily to 
specialized audiences. Currently, some cable com-

panies are providing pay-TV services either on a 

regular basis in some selected viewing markets or 

as a closed circuit pay-TV system for hotels. These 

appear to be the primary points of entry for pay-
TV currently, and these are very limited efforts 

at this time, although the Cox Cable Company has 

25,000 pay-TV customers in three systems and Tele-
prompter has 32,000 in four systems. 

Whether pay-TV develops will depend on several 

factors, including the FCC siphoning regulations. 

The economics of acquiring programs for pay-TV 

audiences will have much to do with its success 
or failure. The kinds of programs which cable 

operators can provide for pay-TV viewers will de-

pend on how many people are interested and how 
much money they are willing to pay for the added 

attraction of specialized programs, compared with 
mass audience, commercial programming. 

Radio Broadcasting 

The radio broadcasting industry is the oldest user 

of the electromagnetic spectrum to reach mass audi-
ences in the United States. The technology was 

originally developed in the years before and dur-

ing World War I, and the first extensive commercial 

use occurred in the 1920's. The original tech-

nology involved amplitude modulation (AM), and only 
later, in the 1930's, was frequency modulation (FM) 

developed to provide a higher quality signal than 

AM. The AM system of broadcasting is the most 

heavily used in this country, in part, because it 

was developed earlier, in part because it does not 

use as much spectrum, and in part because its lower 
transmission frequency provides much greater geo-

graphical coverage. A frequency allocation for AM 

broadcasting involves 10 KHz of bandwidth while a 

single FM broadcast frequency requires 200 KHz of 
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bandwidth. Thus, approximately 20 AM radio broad-
casters can be accommodated in the bandwidth re-

quired for one FM broadcaster. In addition to the 
historical and technological reasons for the 

heavier use of AM broadcasting, the FCC's regula-
tory response to these two kinds of broadcast 

techniques has been different in the early years 

of each one's development. 
Figure 4-6 provides estimates, by year, of the 

number of AM and FM broadcast stations on the air. 
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Figure 4-6 Radio stations on the air in U.S., by year. 
Source: Television Factbook, Volume 46, 
1977 edition. 
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These data show several things. First, even 
though data for the first 20 years of AM broad-
casting are not presented, it is clear that the 

number of AM stations has grown primarily in the 

period from 1946 (913) to 1974 (4407). Thus, the 
intensive development of the AM spectrum has oc-
curred largely in the past 30 years and is prob-
ably due largely to the technological developments 

of this period. Such devices as directional an-
tennas and limited FCC license allocations (lim-

ited to specific times of day or power) have per-
mitted a tightly packed allocation for AM. (2) 

A second general conclusion regarding these data 
is that the development of FM, occurring wholly 
since World War II, has been much more gradual than 

that of AM until recently. One of the major events 
was a reassignment in 1945 of FM to a higher por-

tion of the spectrum. This came in connection with 

the initial allocation of VHF television channels 

and the reassignment resulted from the desire of 

VHF television broadcasters to have the initial 

assignments which had been made to FM on an experi-

mental basis in the early 1940's.(6) One result of 
this reassignment was that the original FM receiv-
ers and transmission equipment were made ineffec-
tive. The FM broadcast industry had to begin 

afresh, with new transmitters and new receivers 
after the reassignment. In addition, the cost of 
manufacturing FM equipment has been relatively high 

until quite recently. While an AM receiver costs 
varying amounts from less than $20 upward, the cost 
of FM receiving equipment has been much higher. 
Only within the past five years or so has the cost 
been reduced to the point that people could buy 

such equipment easily and at a reasonable price. 
The technology has only recently reduced the cost 
of such equipment to within the reach of most radio 
users. 

Figure 4-7 shows the estimated number of radio 
receivers in use from 1950 to 1974. The growth 
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rate of radios in use has been much greater than 
the growth rate of population in the United States. 
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Figure 4-7 Estimated radio sets in use in U.S., by 

year. Source: Television Factbook, 
Volume 46, 1977 edition. 
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In fact, the number of receivers exceeded the pop-

ulation in 1963; this event occurred at about the 

time that the transistor became widely used in the 

construction of inexpensive radio sets. Since that 

time, the number of sets and the rate of increase 

has been much greater than the population, probably 

due to further improvements in the technological 

capability to build inexpensive receivers. The 

number of receivers in automobiles has grown at a 
much slower rate than "other" receivers. This is 

important to note in light of recent FCC efforts 

to initiate automobile radio receiver policies. 

This subject is discussed below. 

Most of the growth of FM broadcasting has oc-

curred since the early 1960's.(35) The assignment 
of construction permits to FM stations has ex-

ceeded the number on the air, just as the AM 
assignments are greater than those on the air. How-

ever, the proportion of AM station assignments 

that are on the air has consistently been much 

higher than the proportion of FM stations on the 

air. Table 4-3 shows the percentage of stations 
on the air of the total licensed. Although FM 

percentages have been steadily increasing, they 

have been only rarely above 90 percent while AM 

has been above 90 percent since 1950. This might 
suggest something of the financial difficulties 

FM broadcasters have in getting the needed capital, 
in comparison with AM broadcasters, to build and 

begin operation of the station. In addition, it 

may also suggest the relatively better chance of 

obtaining FM licenses than AM licenses in most 

areas. 

The pre-engineered allocation table used for 

assignment of FM broadcast frequencies has not 

produced the same kind of congestion incentives 

for technological innovation which AM has seen. (2) 
Since the bandwidth of FM stations is known, and 

each FM frequency has been designated and is wait-
ing for a potential broadcaster, a new entrant 
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knows what frequencies are still available in his 

broadcast area, when he seeks a license. Thus, 

the "protected" status of FM frequencies means that 

there is not likely to be much outside pressure un-

less there are more applicants seeking licenses in 

a region than there are allocated stations. So far 
that has not occurred, even in the largest popula-

tion centers. 

Table 4-3 Percentage of AM and FM licensed broadcast 
stations on the air, 1946-1974 

Year AM FM YEAR AM FM 

1946 87 16 1960 92 80 

47 65 20 61 96 80 

48 81 37 62 94 79 

49 88 70 63 96 80 

1950 91 91 64 94 83 

51 93 95 65 97 75 

52 95 97 66 98 88 

53 94 94 67 98 86 

54 93 91 68 98 88 

55 96 94 69 99 91 

56 96 96 1970 98 92 

57 96 94 71 99 90 

58 97 91 72 97 91 

59 96 83 73 98 90 

74 98 89 

75 98 89 

76 98 90 

Source: Television Factbook, Vol. 46 (1977) 
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FM programming has developed in a specialized 
fashion. Based largely on the high fidelity of FM 
broadcasting, the programs have frequently been 

designed to appeal to audiences who are interested 
in high quality sound reproduction, such as opera 

or classical music enthusiasts. More contemporary 

programming has appeared on some FM stations, but 
some of the highest revenue producing programs, 

such as those aimed at teenage groups, are often 
not carried on FM. Even if these were broadcast 

on FM, the absence of a large supply of FM portable 
and automobile receivers, would mean that the 
broadcaster would reach only a small portion of the 
potential market. 

In recent years audiences have become more con-
cerned with the quality of reception. Frequently 

such individuals have their own custom sound sys-
tems as an alternative to listening to FM radio. 

Stereo and quadraphonic sound systems tend to re-
place FM broadcasts among many potential FM listen-
ers. The alternatives to FM listening are likely 

to be more attractive because they permit listen-
ers to select exactly the kind of music or other 

entertainment they desire. At the same time AM 
radio provides an acceptable level of quality for 

a large segment of the listening audience. 
The Federal Communications Commission has pur-

sued a variety of development policies for FM. 
Congress has considered proposals which would re-
quire that all automobile radios have the capabil-
ity of receiving FM broadcasts.(36) This is pat-

terned after the UHF All-Channel Receiver Act and 
is designed to create a larger FM audience. It 
would certainly create a market for more FM re-
ceivers. The FCC has found that there is a 
"correlation between FM earning ability and the 

sale of FM automobile radios," since the prime ad-

vertising time on radio is the time of day that 
many people are in their automobiles going to or 

from work. (37) Interestingly, the same efforts at 
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development are being considered for FM as were 
tried for UHF television. Current organized con-
sumer opposition to this policy indicates that 
potential political interest groups change over 

time and that what was achievable once may not be 

possible at another time. 

FM Automobile Receivers Model. The interplay of 
the political forces involved in the FM automobile 
receiver decision is shown in Figure 4-8. Although 
the final decision on the requirement for FM in 

automobile radios has not been made, the strong 
opposition from a consumer group (labor union) 
appears to have had a significant impact on the 
outcome. This opposition has been effective in 
spite of the efforts by the FCC and established 
industry (set manufacturers and FM broadcasters). 
This example illustrates the potential effective-

ness of organized consumer input to the allocation 
process and how it can affect the directions of 
technological development. 

AM Broadcasting. The development of AM broad-
casting technology has been much different from 
that of FM. The AM spectrum came into use when 
radio broadcasting first developed in the 1920's, 
so it has had a longer history. 

It is evident from Figure 4-6 that there are 
more AM stations on the air than FM. In 1939 the 
AM spectrum was supposedly "saturated" and it was 

believed that it could absorb no more stations. 
Earlier, the Federal Radio Commission (the prede-
cessor to the FCC) had taken 150 stations off the 
air in an effort to reduce the congestion. (2) How-

ever, since 1939, in exactly the same amount of 

spectrum bandwidth (1 MHz), the number of AM sta-
tions on the air has grown to six or eight times 

the 1939 number. There is no pre-engineered allo-
cation table for AM. This means that the number 
of broadcasters is not fixed for a region ahead 
of time. Rather, depending on time of broadcast, 
antenna direction, and power, the same spectrum can 
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ilIN DEPENDENT 

GROUPS 

Figure 4-8 FM automobile receivers model 

Established industries include FM equipment manufac-
turers and FM broadcasters, both of whom would gain 

from FM receiver requirements. 

Consumer groups include both purchasers of automobiles 
and labor unions who oppose the imposition of costs 

of the receiver on the purchaser of automobiles. 
The Federal Communications Commission is strongly 

advocating the adoption of the policy. 

be occupied by a large, and unspecified number of 
stations. Licensing has been on an ad hoc basis. 

The congestion which this produces has given broad-
casters incentives to develop new technologies to 
crowd more broadcasters into the same spectrum. (2) 
The overcrowding has largely been solved by the 

use of more sophisticated and more expensive direc-
tional antennas. This places the cost of techno-

logical development on the newcomers who seek to 
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wedge their way among existing, established AM 

broadcasters. The economics of AM radio indicate 

that small stations can survive in small communi-

ties, even with the kinds of technological expenses 
that such new entrants will incur. 

In addition to new technological costs required 
to enter AM broadcasting, the FCC has imposed addi-

tional broadcast restrictions on new entrants. For 

example, the time of broadcasting is restricted so 

that the new stations do not impose too great an 

interference cost on established broadcasters. 

Also, in recent years the FCC has relaxed its tech-

nical standards to permit more interference among 
broadcasters than it used to allow. Interestingly, 

the FCC has also used licensing freezes to decrease 
the rate of AM station growth if not reduce the 

number of AM broadcasters on the air. The most 
recent freeze on new AM licenses was from July 

1968 to April 1973.(37) The period of nearly five 

years did show a decrease in the growth of AM sta-

tions on the air. See Figure 4-6. The freeze did 

not, however, reduce the number of stations on the 

air 

Since the beginning, AM broadcast policy and de-

velopment policy has been entirely ad hoc. Based 

on AM technology, the broadcasting industry gave 
rise to the need for regulatory intervention in 

the allocation of spectrum. These broadcasters 

preceded the FCC and for 50 years have been the 

established, broadcast industry. The lack of sys-

tematic policy in this area may be disconcerting 
to some, but the technological growth in AM sug-

gests that for some kinds of development a conges-
ted spectrum may not be a significant deterent. 

Without a systematic set of policies by the regu-

latory agency, the AM spectrum has become heavily 

developed for commercial broadcasting. The AM 

spectrum has absorbed an increasingly larger num-

ber of broadcasters and has continued to attract 

audiences through low receiver costs and by spe-

cialized programming. 
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AM programming is specialized, but it lacks the 

high quality of FM reception. The programming tends 

to attract larger segments of the mobile popula-

tion. Thus, popular music stations are numerous 

because of the potential market this kind of pro-
gramming reaches. In some larger population cen-

ters, there are all-news and information stations, 

and in rural areas the stations can specialize in 

country and western music and programming. Not 
all segments of the listening population are satis-

fied by current AM programming. However, the seg-
ments of the audience which support such stations 

economically are provided with the programming 
desired. Part of the audience attraction for AM 

radio involves the inexpensive, easily-transport-

able radio. People who carry a receiver around 

with them, on their person, or in their automobile, 

provide a large part of the radio audience. This 

audience phenomenon might be called the "pocket-

radio syndrome," but, by whatever name, the AM 

broadcasting industry has become economically 

viable on the basis of such audiences. 

In addition to these considerations, it can be 

pointed out that the AM broadcast industry is a 

prime example of local programming and diversity. 

It is easy and economically feasible for many small 

communities to support such a radio station. This 
FCC objective for broadcasting may not be viable 

for the television industry yet, but, in terms of 

AM broadcasting, local diversity has been achieved. 

The participants in the policy processes relat-

ing to radio broadcasting are similar in kind to 

those in television broadcasting. The broadcasters 

themselves are a central and potent interest. The 

new broadcasting entrant can be viewed as an out-

sider, who must dislodge the established operator 
to begin operation. However, the difficulty of 

dislodging the status quo depends on the portion 

of the spectrum involved and the amount of band-
width which the new entrant requires. Thus, there 
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is room for more FM stations than currently are on 
the air, although a particular applicant may face 
an allocation plan that does not allow his station 

since that broadcast region is full. Despite the 
growth of AM stations, the only likely limitation 
on new entrants now would be another FCC licensing 

freeze or the lack of viable economic basis for 
the operation of the new station. 

Equipment manufacturers are not directly in-

volved in policymaking, although they may be major 

beneficiaries of a policy. This is especially the 
case when the equipment requires a new device 

(such as automobile FM receivers) which the pur-
chaser must buy from the manufacturer. The con-
sumer or listener groups may be emerging as more 

important and potent political, as well as eco-
nomic, forces on current issues involving the 
imposition of direct costs for equipment or serv-

ices. 
The important policy parameters in radio broad-

casting appear, in part, to be the level of signal 

quality possible and desired by the audience and 
the presence or absence of a pre-engineered allo-
cation table. Had the FCC set the maximum number 
of AM broadcasting stations per listening area 
beforehand, and had it designated frequencies for 

them, the growth of AM would have been much dif-
ferent than it has been. While the resulting con-
gestion would have been much less, the development 

of AM technology would have been much different. 
Whether this method (the allocation table) can or 
should be used to achieve technological development 

is an open question, but it appears that it can 
achieve some technology development by creating 

the incentive for developers to invest the time 
and other resources necessary to produce new tech-

nological devices. 
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Conclusions about 

Broadcast Technology and Regulation 

The use of a technological device will depend on 

factors such as economic costs of the device and 

the benefits which it produces for the users. The 
regulatory climate in which the technology is set 

is as important as those economic factors. Cer-
tainly, there will be no demand for a device unless 

the regulator permits the use of it. Furthermore, 

the kinds of use permitted by the regulator are 

crucial to the development of the technology just 

as the permissable uses structure the economic 

viability of various industries built around the 
technology. 

The regulatory parameters in which broadcast 

technology exists illustrate some of these points. 

For example, the degree and the precision of allo-
cating a frequency may profoundly affect the de-

velopment of a technology. If the allocation 
involves predetermined frequency designations as 

for TV and FM broadcast stations, there may be 

little need for intensive development of the spec-

trum arising from "congestion" in the spectrum. 

Another example of this is the choice of the color 

television broadcasting system for the United 

States. The FCC eventually chose the one which was 

compatible with the existing, 6 MHz bandwidth black 

and white system. There were several political 

reasons for the FCC choice--such as not to make 

obsolete the then existing television sets and not 

to bifurcate the audience into color and black-and-

white viewers. A better quality color picture sys-

tem was rejected, and the color technology developed 
around the alternate technological choice. 

The present allocation plan for UHF television 

broadcast channels illustrates the protection of 

an industry and the resulting absence of techno-
logical incentives for alternative utilization of 

that portion of the spectrum. Under the FCC plan 
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1,098 assignments are possible. They are rather 

loosely packed within the allocated, 70-channel 

spectrum. Within the same 70 channels it is pos-

sible to make from 3,850 to 8,800 UHF channel 

assignments and still meet the current FCC tech-
nical standards for UHF broadcasting. These 

numbers may be surprising, but in comparison with 

the current 1,098 UHF assignments that have been 

designated, the actual number of UHF broadcasters 

on the air are even more surprising. The data in 

Figure 4-1 are only part of the numbers. There 

are 184 commercial UHF broadcasters and 149 educa-

tional UHF broadcasters in operation, a total of 
333 in comparison with the 1,098 FCC (30 percent) 

designations and the technically possible 3,850 

(8 percent) or 8,800 (3 percent) channel assign-

ments. 
The efforts to create artificial markets for 

UHF broadcasters by requiring UHF tuner capabili-
ties and limiting cable television in various UHF 

viewing markets have not resulted in the policy 

objectives of local broadcasters, diverse program-

ming, and "full" use of the designated portions of 

the spectrum. In contrast, the demands by alterna-

tive users of the UHF spectrum have mounted in 

recent years. The UHF technology has neither had 

to develop in the face of increased congestion nor 

has the UHF broadcasting industry developed into a 

viable enterprise. 
In contrast to this, the AM radio spectrum has 

accommodated increasing numbers of broadcasters, 

and these in turn have served increasing numbers 

of receivers. The spectrum congestion which re-

sulted from the regulator's ad hoc approach to 

license assignments has produced a variety of tech-

nological devices to permit more broadcasters to 

use the spectrum. A number of small, local AM 

broadcasters are able to provide adequate local 

advertising and programming and are economically 

viable. 
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The regulatory arena which structures the de-
velopment of broadcasting technology is largely 

defined by the participants who are involved in the 
regulatory and the allocation process. The alloca-

tion of the scarce resource of spectrum is the heart 
of the political process which determines the devel-

opment and use of these technologies. The Federal 

Communications Commission, a known arena in which 
the participants can interact, handles this process 
which largely revolves around who is assessed the 

costs of the allocations and the acceptance of 
these costs and benefits by the participants who 
benefit from spectrum usage. The efforts to create 
demand for UHF TV spectrum allocations among po-
tential broadcasters through requiring receiver 

capability illustrate the most open effort at tech-

nological incentives through allocation. To date, 
these efforts have not achieved the desired results 
from the regulator's or policy maker's perspec-

tives. However, certain groups have benefited, 
such as the UHF tuner industry. The failure to 

enact a statute requiring FM tuners in automobiles 
may simply be explained by potent, counter pressure 
from consumer groups who would have to pay the 
costs. Such pressure was not present when the UHF 
All-Channel Act was proposed and enacted over a 
decade earlier. 

The technology associated with CAW systems 

presents a picture of technology waiting for the 
appropriate political and regulatory climate. The 
technology has been available for some years. It 
could develop rapidly and dramatically from its 
present state but will not unless there are eco-
nomic incentives for that growth. The economic 

demand for advanced cable technology depends on 
the regulatory policies of the FCC. Such demand 

also depends on entry into the large markets, and 
that entry is controlled by the established broad-
casters and the commission. Until the broadcasting 
interests, with program producers, are willing to 



140 Hermes Bound 

accept significant entry into these viewing mar-
kets by CATV systems, cable technology will develop 

very little. The current FCC regulations which re-
quire certain channel capacities and two-way capa-
bility, are little more than window dressing in 

terms of technology. The economic constraints on 
cable development will be controlling as long as 
the regulatory agency and established interests 
impose markets constraints on CATV. 

The entire regulatory scheme in this industry 
is premised on a variety of imperfections in the 
operation of the free market system which econo-
mists and entrepreneurs use for analysis. Regula-
tion is an effort to interject certain controls to 

prevent the development of undesired economic 
effects which are associated with monopolies. One 

of the current problems with regulation of industry 
by the government is that the regulation may pro-

duce a variety of undesirable side effects of its 
own. One of those is alleged to be protection of 

the regulated industry from competitive entrants. 

In the case of CATV, this protection of the estab-
lished broadcasters seems to be quite evident in 

the 1972 CATV regulations. The UHF allocation 
system shows the effects of closing off a portion 

of the spectrum to certain alternative uses in an 
effort to encourage other, apparently more desired, 
uses. The AM broadcasting industry, however, il-
lustrates the technological results when some 
element of open entry is permitted. That result 

may or may not be desirable. However, this set-
ting does have different technological results 

from the closed-entry, regulatory effort. 



Chapter 5 

Two-Way 
Telecommunications 

Importance of Two-Way Telecommunications 

Just as radio and television strongly affected the 

social structure of the United States so also did 

the telephone. Radio and TV introduced national 

product advertising, new entertainment sources, and 

new means for influencing public opinion. The tel-

ephone produced an enormous impact by radically 

altering the methods and greatly increasing the 

speed of carrying out commercial transactions and 

in changing the nature and scale of direct inter-

personal telecommunication. All of the industri-

ally developed countries of the world felt the im-

pact of the telephone. 

Other means of two-way communication, besides 

the conventional telephone, are also vital to to-

day's world. Two-way radio, one of the most im-

portant, is used for ship-to-shore communication, 

police and emergency communication, aircraft com-
munication and control, dispatching of commercial 

vehicles such as taxicabs and trucks, and a wide 

range of military applications. The development 

of radio prior to World War I completely altered 
naval tactics when it became possible for ships to 

communicate with each other in darkness and over 
the horizon. This revolution in tactics has pro-
gressed until now virtually all military operations 

are based on continuous two-way communications with 
command centers. 

In recent years a new type of communication has 

become increasingly important. This is the corn-

141 



142 Hermes Bound 

munication of data as opposed to verbal informa-

tion. The accumulation and analysis of data have 

always been of great importance in operating gov-

ernment and commercial enterprises. However, with 

the recent advent of the computer as a vital link 

in the day-to-day operation of organizations and 

businesses, the need for more rapid interchange of 

data has greatly increased. Today, vast networks 

are planned specifically to transmit information 

to and from computers, and the volume of such com-

munications will increase for many years to come. 

Over the years introduction of new technology 

to expand or improve two-way communication capa-

bilities has continued. Perhaps the most dramatic, 

recent technological innovations have been the com-

munication satellites and the video telephone both 

of which truly represent the integrated circuit 

society. Of the two, the communication satellite 
has been an unqualified success while the other 

did not even get so far as a full-scale trial. 

Later sections of this chapter explore the reasons 
for this dichotomy of results. 

Other less dramatic, though equally important, 

developments have also been evolving in the past 
two decades. Among them are the introduction of 

new switching systems, the development of new data 
transmission techniques and systems, the opening up 

of the switched telephone system for attachment of 

devices other than telephones, and the provision of 

a variety of new services such as dial up remote 

terminal connection to centrally-located general-
purpose digital computers. Enormous progress has 

been made in many areas of two-way telecommunica-
tions and these developments have had a profound 

impact on society in all aspects of its structure 
and operation. 

While these revolutionary developments have been 

occurring in many areas of telecommunications tech-

nology, other areas have not undergone such devel-

opment. Frequently, already available technology 
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has not been incorporated into existing systems in 

a timely manner. Why do we not have an effective 

mobile telephone capability? Or why is there great 

disparity in the effectiveness of the switching 
system technology used in various countries of the 

world and even within individual countries? Why 

has citizen's band radio become the most rapidly 

growing radio service in the United States but ap-

pears to be operating without enforcement of the 

regulations established to prevent its abuse and 

its interference with other services?(1) These and 
other questions concerning the forces that deter-

mine the support for development and adoption of 

new technology are examined in the following sec-
tions of this chapter. 

Growth of Two-Way Telecommunications 

Before considering case studies relating to spe-

cific examples of development and usage of two-way 

communications technology, perspective can be 

gained by considering the rate of growth and the 

scale of present utilization of two-way communica-

tion media. A convenient vehicle for this purpose 

is the switched telephone system, both in the 
United States and in other countries. Figure 5-1 

shows the growth of various telephone services in 

the United States over the past two decades. By 
1974 the telephone system in the United States 

represented an investment in excess of $80 billion 

and was still growing at a substantial rate of more 

than $8 billion per year. While services were ex-
panding, the real costs of using those services 

were going down as the economies of scale became 

effective. Figure 5-2 shows the charges for long 

distance calls from New York to Tokyo, London, San 

Francisco, and Philadelphia. The costs have been 

referred to the 1974 dollar by dividing the actual 
charges by the ratio of the commodity price index 

for each year to that of 1974. It is evident from 
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this figure that the greater the distance between 

cities called, the greater the reduction in costs 
that has occurred. 
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States. Source: Statistical Abstract of 
U.S. 1976. 



Two-Way Telecommunications 145 

Clearly, there is a continuing upswing in tele-
phone availability throughout the industrial na-
tions. In none of the large countries does any 
saturation of the market appear. Many cities, such 

as Washington, D.C., actually have more telephones 
than people. 
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Figure 5-2 Long distance telephone charges adjusted 
to 1974 constant dollars. Source: Statis-
tical Abstract of U.S. 1976. 
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Figure 5-3 Telephones per 1,000 population. Source: 
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Other statistics regarding two-way radio com-
munication or data transmission would show similar 

strong growth trends. Undoubtedly, the availabil-
ity and usage of two-way telecommunications is be-
coming more and more pervasive in world societies. 
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The effects of this phenomenon will probably be 

felt for generations to come and could well alter 
future world social, economic, and political struc-

tures. If so, then it is important to inquire into 
how the rapid evolution of technological services 

and methodologies is being controlled and directed 

toward some set of socially acceptable and desir-

able goals. 

A first reaction to looking at the advances in 

telecommunication technology is to marvel at the 
revolutionary developments that are occurring. 

Many people take it for granted that such advances 

are the natural outgrowth of well-ordered indus-

trial research programs and that they find their 

way into usage under control of social and eco-

nomic forces that tend, in general, toward promot-

ing the "common good." Unfortunately, this view 

is far from the truth and completely ignores some 
of the most important forces that are shaping the 

technological, economic, and social character of 

telecommunications developments. 

Conventional economic factors such as basic sci-

entific and engineering knowledge, available capi-
tal, and customer demand are necessary for success-

ful development and marketing of new products or 

services. However, particularly in two-way tele-

communications, political decisions play an equally 

and oftentimes greater role in determining the 

course of technological developments. The politi-

cal climate and the political arena of society 

strongly influence how, when, and, frequently, in 

what directions new technological developments will 
occur. Often there is little relation between what 

is technologically feasible and what the political 

climate will permit. This aspect of technological 

development will be detailed in specific case 

studies and in the following discussions of the 

regulatory process by which telecommunications are 

controlled in the United States. The complex in-

terplay of the various forces affecting telecom-
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munications development will be clear. A subse-

quent chapter will consider alternative means of 

controlling the result of these forces as a way 
of approaching a regulatory process serving the 
"common interest." 

The Regulatory Setting 

Common Carrier Political Arena 

Regulation of common carriers is closely related 
to regulation of the radio spectrum, except that 
the participants and the issues differ. The Fed-
eral Communications Commission is the principal 
arena in which the decisions are made, although 
some participants in certain cases have used the 
courts and the legislature. The actors include 
the established common carriers such as AT&T and 
the other telephone companies. Any new entrants 

are either equipment manufacturers (other than 
Western Electric, AT&T's equipment affiliate) or 
small companies that propose to offer a service 
for which they seek FCC approval. The new en-
trants are often specialized carriers, who seek 
to provide a particular service to all comers. 
They may be established firms which are expanding 

or branching off into new areas, or they are new 
companies just starting up with the proposed serv-
ice as their only product. The service users, the 
customers of the common carriers, seem to be more 
active in the regulatory process than in the broad-
cast area. (Two-way communication does require a 

less passive role for the users.) At least some 
users, and nearly everyone in the nation uses the 

telephone system to some extent, have been quite 

vociferous, and sometimes successful, in achieving 
a policy result beneficial to themselves. 

Natural Monopoly 

The telecommunications industry has been regulated 
by various agencies of the federal government and 
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some state governments for most of the 20th Cen-
tury.(2) Interstate telephone rate regulations be-
gan in 1910 when Congress enacted a statute giving 
the Interstate Commerce Commission authority to 

approve such rates. The regulatory arena shifted 
to the FCC after the enactment of the Communica-
tions Act of 1934.(3) However, the basic reason for 
regulation, market failure, has not changed much. 
That is, since the market pricing system does not 
provide an optimal distribution of goods and serv-
ices, government has made an extensive effort to 

inject economic constraints to produce results com-
parable, in some respect, to a market situation. 

The natural monopoly, the raison d'etre for most 
regulation, is based on the economic fact that in 
some industries economies of scale permit a single 

supplier to provide complete service at the lowest 

price to customers. (4) In such a "monopoly" situa-
tion, the regulator is charged with protecting the 
"public interest" by preventing monopoly profits 
yet allowing the monopoly to provide its services 
at a profit. A variety of economic problems sur-
round the existence and even the definition of a 
natural monopoly, and these problems must be ad-
dressed by the agency in order to achieve regula-

tion in the "public interest."(5) The two-way com-
munication system in this country has developed as 

a regulated industry. Federal, state, and local 
government agencies all have received regulatory 

authority on the basis of natural monopoly argu-
ments. 

The regulation of the telecommunication industry 
in this area is largely rate regulation rather than 
service regulation. The common carrier concept is 

based on a natural monopoly which offers service to 

all customers without regard to content, so long as 
the customer pays the allowable rate. It depends 
largely on regulatory control of the rate of return 
which these carriers can make on their capital in-

vestment. Rate-of-return regulation involves com-
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plex considerations relating to what capital items 
the carrier should be allowed to include in its 

base--the rate base upon which the rate of return 
is calculated. Within the past 10 years the FCC 

has begun to re-examine its basic guiding philos-

ophy regarding the common carrier telephone com-

panies in the country and to pursue policies de-
signed to achieve regulatory ends, by means not 
generally accepted among the regulated industries. 

Competition 

Case studies in this chapter offer some recent ex-

amples of regulation in the telephone industry, 
which contain an element of competition. The FCC 
has made several decisions regarding competitive 
entry into certain telephone services, which indi-
cate that the commission may be trying to inject 
some competition into the two-way communication 
market for a variety of unarticulated or unclear 
reasons. The emphasis of these decisions has been 
to permit limited, rather than full-scale, compe-
tition from new entrants for certain kinds of 
services for which the common carriers had enjoyed 
a protected market under the traditional regulatory 

climate since 1934. Common carriers have met this 
competitive element with a variety of tactics. 

(See Appendix for the text of the "Bell Bill" pro-
posal, designed to protect the natural monopoly of 

common carriers.) 
The competition which has appeared recently is 

of two kinds. 
In the first, which is traditional, new entrants 

offer service where there is an unanswered demand. 
These new entrants are much smaller than the com-

mon carrier telephone companies, dominated by Bell, 
the world's largest telephone company, which has 

87 percent of the telephone market and nearly all 

the long-lines traffic in the country. Usually, 
the new entrants propose to provide a new, but 
limited, service which the telephone carriers are 
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either not providing or are providing at a rate 
much higher than the proponents suggest. 

The second kind of competition arises from the 
use of alternative technologies by competitors. 
The rapid development of alternative technologies 

which can provide a particular service, let com-
petitors take advantage of cost savings, or im-

proved transmission techniques. This is clearly 
an issue with undersea cables and satellites, and 

land microwave systems and satellites. These cases 
will be discussed later in this chapter. Techno-
logical changes, rapid recently in the telecommuni-
cations industry, present particular opportunities 
and problems for this competitive setting. The FCC 
is investigating the implications of competition in 

the telecommunications industry with a fact-finding 
proceeding. (6) 

The issues that arise in this area of regulation 
relate largely to the rates which the commission 

permits the common carriers to charge for various 
services. This complex issue has a long history, 

but it can be summarized by saying that the commis-
sion has permitted, even required, the carriers to 
use an average, per-mile rate for many of its serv-

ices. Thus, without regard to the particular costs 
the carrier encounters in providing a particular 
service, the rate for that service will be uniform 

for equal distances. This permits cross-subsidiza-

tion of services. In the heavily used portions of 
the system, the rate is much higher than the cost 
of the service. However, these high rates subsi-

dize the high-cost, low-use portions of the system. 
New entrants providing various services can under-

price the common carriers by charging the cost of 

the service, rather than an average for a nation-
wide system. This raises economic and political 

issues for the common carriers and new entrants 
about the costs of service and the rate of return. 
In addition to the issue of rates, there can be 
issues about the services provided and those de-
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manded of the carriers. New entrants may try to 
provide a service which the common carrier is not 
supplying and for which the new entrant finds a 

demand. The debate over services is illustrated 
by several of the cases discussed in this chapter. 

Technology and Regulation 

There is an important set of relationships between 

technology and regulation. Regulation frequently 
involves control of technological development. 

Various theories, some with empirical support, sug-

gest the fashion in which a regulated industry will 
develop technology and innovate new technologies. (7, 
8) These theories generally point to the prospect 
that an established carrier will use the already 
existing technology, in which it has already made 
major capital investment, until the investment in 

the technology is fully amortized and depreciated. 
The problem with this strategy, from the perspective 

of technological innovation is that the amortization 
of these technologies is spread over long periods 

ranging from 20 to 40 years. In this industry, 
where a new technological development can appear 

at any time, and they appear more rapidly than 
once in 30 years, the old technology will not be 

replaced nearly as fast as is possible. Telecom-
munications is capital intensive, which means that 
the physical plant requires great capital before 
any service can be provided or any revenue is re-
ceived for the service. The regulatory policy de-
termines the company's revenue on the rate base, 

which is a fixed percentage return on the invest-

ment by the carrier. Thus, the carrier has an 
economic incentive to invest as much money as pos-
sible in plant and other rate-base items, so that 
the fixed rate of return will produce the greatest 
amount of revenue. Coupled with the capital in-
tensive nature of the industry this incentive may 
retard the adoption of a new technology or a cheap-

er technology. 



Two-Way Telecommunications 153 

The development and adoption of a new technology 
would be based on market mechanisms if there was 
no regulation to contend with. Under this scheme, 

the cheapest, most efficient technology would be 
used for a service and would be replaced when a 
cheaper and more efficient technology was avail-
able. Given the protected position of the regu-
lated industry and the capital incentives to choose 

the most costly technology, the innovation rate 
within the telecommunications industry may be slow-
er than in a free-market setting. (8) The actual 

rate of innovation and adoption is difficult to 
determine, and the evidence of innovation in tele-

communications is mixed on this important point. 

However, it is important to remember that the rate 
of adoption and the direction of technological de-

velopment depend in part on the regulatory climate 
in which the industry must operate. 

Communication Satellites 

The first serious suggestion that satellites in 
geosynchronous orbits (i.e., stationary above a 

specific point on the earth's surface) be used for 
two-way telecommunications was made by Arthur 
Clarke, a British engineer, in 1945.(9) He envi-
sioned a satellite orbiting the earth at exactly 

the correct altitude (42,000 km or 22,300 miles) so 

that its period would be precisely 24 hours and it 

would therefore appear stationary above the same 
spot on the earth's surface. Unlike other heavenly 
bodies it would neither rise nor set but would re-
main fixed in the sky. By providing receiving and 
transmitting equipment on board the satellite, it 

could act as a relay or repeater between points on 
the earth that were out of line-of-sight contact 
with each other but were each able to "see" the 
satellite. Clarke envisioned the satellite provid-

ing a vast array of services. Among them were 
telephone, radio, television, and postal services. 
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He even proposed that individuals be able to uti-

lize the relaying capability of the satellite 

directly through their own private antenna systems 

and appropriate transmitting and receiving equip-

ment. 
Much of Arthur Clarke's vision has come true but 

many years have elapsed since it was first proposed 

as a technologically feasible advance in telecom-

munications technology. Why was there such a long 
time interval between proposal and actual develop-

ment of telecommunication satellites? By what 
route was this development actually carried out 

and what societal forces have affected this devel-
opment? What impact have communication satellites 

had on society? These questions are the subject of 

this section. 

Satellite Technology Development.(10, 11, 12) 
The launching of the Russian Sputnik I on October 

4, 1957, ushered in the era of the satellite. Un-
til then the pace of satellite development in the 

United States had been slow. As part of a world-
wide scientific program, the United States had 
agreed to launch an artificial satellite; however, 

the launch vehicle development was being carried 

out on a low-budget program independent of the 
military rocket development program. The orbiting 
of Sputnik, eerily beeping from outer space, pro-

vided a new impetus that catapulted the United 

States into a space race ultimately leading to 
successful landings on the moon. Along the way, 

however, a whole array of communication satellite 

technology was developed that has had a marked 

effect on the kinds and costs of two-way telecom-

munications services that are available now and 

that are likely to be available for decades. 
The U.S. first conducted communication experi-

ments with artificial earth satellites in 1960 as 

part of the ECHO project. This was a joint program 

of the National Aeronautics and Space Administra-

tion (NASA), the Jet Propulsion Laboratory of the 
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California Institute of Technology, and the Bell 

Laboratories. It utilized a large metalized bal-

loon that served as a passive reflector. Radio 

waves were bounced off the satellite's surface 

allowing transmission between widely separated 
points. Although the use of passive satellites has 

many attractive features, its major drawback was 
the elaborate ground station equipment required to 

get a sufficient signal-to-noise ratio to permit 

efficient communications. The received signal 

strength is reduced proportionately to the fourth 

power of the distance for passive satellite com-
munication as compared with the square of the dis-

tance for active satellites. As soon as suitable 

space-qualified power sources and attitude stabili-
zation systems became available, all experiments 

with passive reflecting satellites were dropped. 

There were other drawbacks. The rockets used 
to launch early satellites could place only rela-

tively modest payloads into earth orbit. Typical 

orbits were on the order of 150 km (93 miles) above 

the earth's surface and had orbital periods of 

about 90 minutes. Such satellites were not com-
pletely out of the earth's atmosphere and therefore 

were subject to drag that shortened their useful 

lives. Because of the rapid rate at which such 
satellites move overhead, it is necessary to track 
them electronically and to have a new satellite 

come over the horizon before the previous one has 

disappeared from sight. Experiments by AT&T with 

the TELSTAR (1962-63) and RELAY (1962-64) satellites 
proved the feasibility of active satellites at low 

and medium altitudes, and communication systems 

based on as many as 50 orbiting spacecraft were pro-

posed for operational purposes. 

For a variety of technical and political reasons, 

the low altitude satellite system that AT&T pro-

posed was not adopted in the early 1960's. In fact, 
an act of Congress excluded AT&T from directly par-

ticipating in the development of satellites for 
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transoceanic communication, giving sole responsi-

bility for such developments to a new company, the 

Communications Satellite Corporation (COMSAT).(13) 
Under the direction of COMSAT, the emphasis moved 

from low altitude satellites to the geosynchronous 

orbit proposed by Clarke in 1945. Achieving and 

maintaining satellites in such orbits proved to be 
a substantial technical challenge. However, suc-

cessful launches as part of the SYNCOM series in 

July 1963 and August 1964 established their feasi-

bility. Great sophistication of the control and 
station-keeping operations both on the ground and 

in the spacecraft are required to achieve and main-

tain a geosynchronous orbit in the presence of the 
many disturbances ranging from solar winds to grav-

itational perturbations due to the moon and the 
planets. These problems have been solved and today 

the geosynchronous orbit is a state-of-the-art 
capability. 

In 1964 the International Satellite Communica-

tions Consortium was formed by 14 nations inter-

ested in seeing that the development of interna-

tional communication satellites was carried out 

expeditiously. The United States' representative 

to the international group was COMSAT. The first 

commercial operational communications satellite was 
launched from Cape Kennedy on April 6, 1965, and 

was placed in geosynchronous orbit over the Atlan-
tic Ocean to provide communications between Europe 

and North America. This was INTELSAT I which pro-

vided 240 two-way-voice circuits. This satellite 
was followed by similar satellites: INTELSAT II in 

1967 also having 240-voice circuits but with in-

creased signal power; INTELSAT III in 1968 having 

1,200-voice circuits; and by INTELSAT IV in 1971 

having 5,000-voice circuits. The satellite con-

figuration proposed for 1980 has a 25,000- to 
50,000-voice-circuit capacity. (10) Four operational 
and four spare satellites of the INTELSAT IV series 

are in orbit. Two are over the Atlantic Ocean, one 
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over the Pacific Ocean, and one over the Indian 

Ocean. The earth portion of the INTELSAT system 
consists of 150 stations in 80 countries. The 

global nature of the INTELSAT system is shown in 
Figure 5-4. 

Figure 5-4 INTELSAT global system. Science 
Magazine photo. 

The early INTELSAT series satellites were lim-

ited in channel capacity primarily by power, i.e., 

they were not able to transmit simultaneously on 
all of the channels that were theoretically pos-

sible with their system bandwidth. For example, 

the INTELSAT III satellite with a system bandwidth 
of 450 MHz had a 1,200-voice-circuit capacity, 

whereas the INTELSAT IV satellite, with a system 

bandwidth of 500 MHz, was able to achieve a 5,000-
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voice-circuit capacity because it had six times the 

power of INTELSAT III. The INTELSAT IV is the 

first of the systems that is bandwidth limited 
rather than power limited. 

Transmission to the satellites from earth is in 
the 6 GHz frequency band and from the satellites 

to earth in the 4 GHz band. Only 500 MHz of band-

width is allocated in this portion of the spectrum 

for satellite communications, and, therefore, fur-
ther increases in circuit capacity will require use 

of new technology such as polarization diversity 
(which can double the capacity) or higher frequen-

cies of transmission where more bandwidth is avail-
able. The INTELSAT IV has a spot coverage capa-

bility, using a steerable, directional transmitting 

antenna, as well as a global coverage capability. 

Depending on the division of power between the spot 
and global coverage antennas and the particular 

kind of modulation used, the circuit capacity can 

vary from 3,000- to 9,000-voice circuits or equiva-

lently 12 television channels. This satellite 

also has the capability of communicating with small 

earth terminals having antennas of 5 to 10 meters 

(16 to 33 feet) in diameter, and thus provides the 
potential for new services not yet being exploited. 

Two other communication satellite developments 

are of considerable, current interest. They are 

the domestic communication satellites and an ex-

perimental services satellite, the ATS-6, that is 

demonstrating new potentials for satellite communi-
cation. 

The first domestic satellite system to be placed 

into operation was TELSAT-Canada's ANIK 1 which was 

launched on November 9, 1972, and followed by ANIK 

2 launched on April 20, 1973. In 1974 Western 

Union placed two WESTAR satellites in orbit. These 

four satellites are all similar in design and each 

provides approximately 7,000-voice channels or 12 
color television channels. Two new systems, each 

utilizing three satellites, are being put into 
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operation by RCA Globecom and by AT&T and GTE Sat-
ellite Corporation. The initial satellites were 
launched in 1976 and employ polarization diversity 
to double their circuit capacity to 14,000-voice 

channels each. European domestic satellite devel-
opment is proceeding but lags well behind that over 
the North American continent. In the late 1960's 
Russia deployed a satellite communication system 
based on low altitude (i.e., nonsynchronous orbit) 
satellites known as the MOLNIYA series. Not until 
1974 did the USSR launch its first synchronous or-

bit communications satellite. 
The rate of growth of available satellite voice 

circuit capacity has been spectacular, going from 
240 in 1965 to over 50,000 in 1975. At the same 
time the investment cost per circuit per year for 

the INTELSAT IV is $1,000 and that for the next 
generation of satellite (1980) will be $100.(10) 
The cost and availability of long distance trans-

mission facilities is no longer the primary con-
straint on expanded two-way telecommunications. 

Applications Technology Satellite. On May 30, 
1974 the Applications Technology Satellite (ATS-6) 

was launched from Kennedy Space Center and was 
placed in a geosynchronous orbit. This satellite 

differed from earlier spacecraft philosophy which 
had been directed toward minimum weight and maxi-

mum reliability in the spacecraft system. (14) In 
the ATS-6 the design philosophy was to incorporate 
sufficient sophistication into the spacecraft sys-
tem so that low-cost, simplified ground terminals 
could be used to communicate to and from the sat-

ellite. The key feature of the ATS-6 is a 9.1-
meter (30-foot) steerable antenna which provides 

adequate gain so that ground terminals with a 3-
meter (10-foot) antenna can receive direct broad-
casts of high quality color television signals. 
Also, the satellite was designed so that it could 

be moved to more than one geosynchronous orbit. 
Initially, the ATS-6 was placed in orbit to 

serve North America including Alaska. A number of 
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experiments were carried out during the first year 

to investigate the feasibility of relaying programs 

through the satellite directly to such facilities 

as schools, CATV systems, and clinics. (15) The over-
all telecommunications system to support these ex-
periments included 120 video receive-only terminals, 

51 radiotelephone transceivers, and eight video 
originating terminals. Very promising results were 
achieved in all experimental programs ranging from 
transmission of education programs for rural schools 

in the United States Appalachian region to small 
medical clinics transmitting diagnostic video in 
the Alaskan bush to a hospital in Fairbanks. In 

May 1975 the satellite was moved to a new orbit 
where it began providing direct television broad-
casts to rural villages in India as part of a 
further experiment in providing educational oppor-
tunities to regions having inadequate telecommuni-
cation facilities. 

The experiments carried out with the ATS-6, the 

world's most powerful and versatile communications 
satellite may well herald a new era of technologi-

cal aid to education, medical, and telecommunica-
tions services. 

Political Arena of Communication Satellite Development 

In the pre-1962 years, some government officials 

and private citizens were concerned about how the 

United States would develop and use satellite tech-
nology. At that time only the Soviet Union and the 
United States were capable of launching artificial 
satellites. Some private companies such as AT&T 

were active in research and system planning of sat-
ellite communication systems and were considerably 
set back by enactment of the Communication Satel-
lite Act of 1962.(13) In his recommendations to Con-
gress regarding satellite communications, President 
Kennedy specified that to promote international 
cooperation and to insure open and equitable access 
to such communications facilities, a single corpo-
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ration should be created. The law produced the 
Communications Satellite Corporation (COMSAT), and 
gave it a unique position in communications. (16) 

COMSAT was required to offer half its stock to 
the public and the remainder to U.S. companies en-

gaged in international communications. This meant 

that the companies, which stood to lose the most 

from the creation of a new entrant, received owner-

ship as an economic incentive for supporting its 

development. COMSAT was to have exclusive control 

over the launching and use of U.S. communications 

satellites that would be used for international com-
munications. Interestingly, the initial view of 

satellite technology was that its only practical 

uses would be for international communication. 
Clearly, from the 1962 act, everyone understood 

that COMSAT's control would only reach to the in-

ternational dimension of such communication. Be-

sides permitting the international carriers to 

purchase 50 percent of the stock in the new company, 

they were also allowed to appoint six of the 15 

members of COMSAT's board of directors while the 

public owners appointed six and the President ap-
pointed three. This meant that the communications 

companies (largely AT&T) would have a major voice 

in the policy decisions of the corporation. This 

created some conflict-of-interest questions which 
were solved only by FCC ruling that COMSAT could 

only serve the carriers and not compete with them 

for service to users.(17) COMSAT thus became a 
carrier's carrier. 

The technology implications of the 1962 statute 

are highly significant. The new corporation was 

not expected to develop the technology required. 

However, the legislative history indicates that 

COMSAT was to encourage technological development 

through its acquisition of equipment for its sys-
tems and thereby provide hardware developers with 
incentives to remain in the field. Major develop-

ers and manufacturers would have no significant 
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role in the development of satellite technology 

unless they were able to obtain a contract from 
COMSAT to produce such equipment or systems. Fur-

thermore, the selection of the particular technol-

ogy to be utilized was COMSAT's responsibility. 

An example of this was the choice of the geosta-
tionary orbit system over the random orbit, low 

altitude system AT&T strongly supported. 
The act also created an interesting set of prob-

lems because the international carriers such as 

AT&T and ITT could own or participate in the owner-

ship of undersea cables while they were prohibited 

from owning the satellites. Interestingly, many 
major advances in undersea cable technology came in 

the mid 1950's just before satellites became a 

reality, and the international carriers began mak-

ing major capital investments in such cables from 
the outset. Technologically, satellites will un-

questionably surpass cables in circuit capacity, 
switching capabilities, and, with the exception of 

transmission delay, quality of service. A study 

by the National Academy of Engineering has esti-
mated that for systems of up to 720-voice circuits 

satellites and cables are economically competitive 

but that for large systems the satellite system is 
likely to be one or more orders of magnitude less 

expensive on an investment-per-circuit-per-year 

basis. (18) However, at present they are in close 

equivalence for many types of service, and a poten-
tially competitive situation between the two has 

developed. 
Competition is completely controlled by the FCC 

which licenses transoceanic cables, as well as sat-

ellites. The effects of this regulation may not be 

economically optimal, since the FCC has tried to 

satisfy both sides of this effort by licensing both 

facilities, sometimes permitting substantial dupli-

cation of services. For example, the FCC licensed 

a new 720-voice-circuit cable from Florida to the 
Virgin Islands in 1966. During the same year, the 
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FCC approved the building of a communication satel-

lite earth station in Puerto Rico. Both the satel-
lites and cable interests supported both services 
even though one or the other of the systems would 

appear to be redundant. The FCC stipulated that 
since the then current demand for service would not 

support both systems, the new traffic was to be al-

located 50/50 between the satellite and cable cir-

cuits.(19) The reasons for this allocation appear 
to be more political than economic or technological. 

While domestic satellites were initially seen as 
unlikely, subsequent technical developments have 

caused the emergence of domestic communications 

satellites as a major, current regulatory issue. 
The FCC began inquiring into the development of do-

mestic satellites in 1966, and only recently has it 
reached a final policy outline for allocations.(20) 
The current technology is well advanced and pro-

vides for attractive switching and circuit features. 
Furthermore, it is clear that domestic satellites 
will compete economically with a number of services 

currently being supplied by other means. 

Technopohfics of Communication Satellites 

The politics of domestic communication satellite 
development involved interests which sought either 
an open-entry policy by the government, which pos-
its marketplace competition, or a regulated indus-
try policy, which would restrict entry. The play 

of political forces in this contest illustrates 
much about the technopolitics concept. In the 
early 1960's, the President (Kennedy) strongly sup-

ported a fully controlled satellite program. In 
the mid 1960's, the President (Johnson) and his 
task force did not support any particular policy 
because of many unanswered technological and eco-

nomic questions. (21) However, in 1972, the Presi-
dent (Nixon) supported an open-entry policy, and 
the chairman of the FCC (Burch) also favored such 
an open-entry policy. (20) COMSAT and the FCC staff 
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supported a controlled-entry policy, and there was 
some Congressional support for this. The final re-
sult is that the FCC is operating currently with an 

open-entry policy, licensing competing systems as 
they are proposed. This may produce significant 
changes in the development of communication satel-
lite technology. New companies, new system require-

ments, and new technology will enter the field. 
TELSAT Canada, Western Union, and AT&T-GTE have 

already placed operational satellites in orbit; and 
a consortium headed by IBM is seeking entry into 
the field in the near future. It appears probable 
that significant advances in technology and serv-
ices will occur as a result of this competitive 
setting for domestic satellite system development. 

The past 12 years of political developments in 
the satellite communications area illustrate dif-
ferent effects of political control on development 
of telecommunications technology. The conclusions 

are intriguing although not altogether definitive. 

The political alliances change over time. The 

alliances also change as the economic scene changes. 
Thus, the private carriers took a much different 
tack after the enactment of the statute in 1962 
with regard to communication satellites. However, 
the current domestic satellite picture seems to be 

economically quite encouraging for them, and they 
are active in a variety of governmental arenas 
seeking to utilize their political advantages to 

insure their technical position in this newly 

emerging segment of the communications industry. 
The alliances also depend on who the particular 

office holders are, as in the case of three presi-
dents (Kennedy, Johnson, and Nixon) pursuing widely 
differing policies on related matters in the course 
of 10 years. The Federal Communications Commission 
appears to be caught in the middle of much of the 
decision making process--forced to contend with 
diverse interests and conditions and apparently 
trying to give something to each interest in each 

set of circumstances. 
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The technopolitical model of the COMSAT deci-
sion is shown in Figure 5-5. The principal par-
ticipants are the new entrants (international 
carriers), the Executive, and Congress. The new 
entrants were resisting the closed-entry policy 
that ultimately prevailed while the Executive sup-

ported this policy. The final allocation was made 
by Congress when it passed the Satellite Communica-
tions Act of 1962. The principal result was to 
concentrate responsibility for technological de-

velopment in a single organization, COMSAT. 

CONSUMED GROUPS 

(ADEPENDED GROUPS  
Figure 5-5 COMSAT allocation model 

New entrants include the established common carriers 
seeking entry into the ownership and operation of 
communications satellite facilities. 

The model for the domestic satellite decision 
(DOMSAT), Figure 5-6, is substantially different 

than that for COMSAT. Here the established in-
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dustry (COMSAT) opposed what turned out to be the 
eventual policy while the new entrants (common and 
special carriers) and an independent group (Ford 
Foundation) supported it. Congress took no firm 
position, and, therefore, the policy of open-entry 
proposed by the Executive prevailed. The result of 
this allocation process was to introduce signifi-
cant competition into the technology and service 
aspects of domestic satellite system development. 

(--CONSUME R 
GROUPS 

Figure 5-6 DOMSAT allocation model 

Established industries include the established common 
carriers, particularly COMSAT, who sought to re-
strict entry into domestic communications satellite 

to those experienced carriers. 

New entrants include Western Union, ITT, IBM, and RCA 
who sought entry into the domestic satellite busi-

ness. 
Independent groups include the Ford Foundation which 

sought to foster open competition. 
The Executive also sought to foster an open competition 

policy for domestic communications satellites. 



Two-Way Telecommunications 167 

Foreign Attachments and Carterfone 

The Bell Telephone system has long had a policy of 

discouraging interconnections with nontelephone 

systems and with non-Bell telephone devices. The 
refusal of Bell to interconnect with other tele-
phone companies in the early decades of this cen-

tury led to anti-trust charges and litigation which 

ended in the Kingsbury Commitment of 1913 after 

which Bell willingly interconnected with competing 
telephone systems to avert possible antitrust 
action by the government.(5) In addition, Bell has 
long been able to prevent the attachment of foreign 
devices to its telephone system, by requiring that 
anyone who has a Bell telephone agree not to make 
such attachments. (22) Bell reserved the right to 
disconnect or remove any such devices if they were 
attached by a telephone user. 

This policy did not prevent manufacturers of 

equipment from developing and selling various de-
vices to be attached to phones in order that the 

user could enjoy a service or advantage which the 

telephone system itself did not provide. The FCC, 
through the Hush-A-Phone decision in 1955, upheld 
Bell's prohibition of foreign attachments. (22) 

Bell's argument for such authority rested largely 
on the need to maintain the integrity of the tele-
phone system, which Bell claimed it could not do if 

various, non-Bell devices were tied into the sys-

tem. Bell argued that they were responsible for 
the quality of the service to their customers, and 
they could not guarantee that quality if such de-
vices were permitted on their phone lines. The 

Federal Court of Appeals reversed the FCC on this 
decision, and that resulted in the first crack in 

the otherwise complete prohibition against such 
foreign attachments. (24) The Bell companies inter-
preted the decision as narrowly as possible, and 
generally refused to interconnect after that. (5) 

The second major effort to achieve intercon-

nection for foreign attachments was successful, 
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when in 1968 the FCC held in Carterfone, that the 

Bell system had to allow interconnection, as long 
as the integrity and quality of the operating sys-
tem was maintained. (24) (See Appendix). Thus the 

Bell system filed new tariffs with the FCC listing 

the charges for such attachments, and the require-
ment that the attachment be made to the Bell system 
with a device produced by Bell. Although they 
argued that technically it was costly and difficult 
to make such attachments, Bell was able to provide 

the interconnection device quickly after the FCC 

authorized Carterfone attachments. 
Carterfone greatly opened the market for foreign 

attachments. These devices included such items as 
recorder-answering systems, burglar alarms, local 
switching and intercom systems, and a host of addi-
tional, specialized products. The manufacturers 
and developers of these devices certainly benefited 
from the Carterfone decision. Bell was required to 
make a major adjustment in its attachment policy 

and in its technological development. Currently, 
the device necessary for attachment is being pro-
duced under Bell license by non-Bell companies and 
is installed in the actual foreign attachment 
rather than on the telephone line after the device 

has been purchased. Thus, the cost of such inter-
connection is included in the price of the attached 
device, the Bell's fee is a license fee paid by 
the equipment manufacturer. 

Although the AT&T system could certainly capi-
talize on the vast and increasing market for such 

services, it chose not to provide such systems or 
services, except local exchanges. It has settled 

for an attachment fee for the use of the Bell-
designed attachment device, which must be incorpo-
rated into all foreign attachment devices. The 
telephone company appears to have ignored a major 
service market that is currently developing, and 
which the company did not service for a number of 

years while it pursued its absolute ban on foreign 
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attachments. It seems that either Bell could not 

compete in price with other manufacturers in this 

field, and therefore did not respond; it chose not 

to try because the Carterfone decision caught Bell 

off-guard and unprepared to compete in that market; 
or it chose to make its capital investments in 

other areas. Most observers would define this mar-

ket as a portion of the natural monopoly area of 

the common carrier, but it has not been absorbed 

by the monopolist in this case. As a result, a 

large number of small manufacturers are competing 

in this field, and the optimality of this arrange-

ment is unclear. However, the development of new 

devices and technologies is proceeding quite 

rapdily.(22) 

The model of the Carterfone allocation decision 

is shown in Figure 5-7. Here the demand of the new 

entrant (Carterfone) was supported by the FCC over 
the strong opposition of the established industry 

(AT&T). Bell voluntarily dropped its initial ap-
peal to the courts, and it filed new tariffs with 

the FCC within six months of the Carterfone deci-

sion. The net result of this decision was the 
strong encouragement of technological development 

in an area previously having very limited market 
potential. 

Specialized Carriers and Competition 

A characteristic of the telephone company is that 

it is a common carrier, which means that it pro-

vides service to all comers, upon demand, at a 

regulated rate. In the past 20 years a group of 
carriers has developed using the same or different 

technologies to provide selected or specialized 

services to particular users. These services de-

rive largely from the microwave link systems which 
developed after the microwave technology was de-

vised during World War II.(5) The Bell system has 

a monopoly on long-distance transmission of voice 
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Figure 5-7 Foreign attachment model 

Established industries includes the Bell Telephone sys-
tem which sought to convince the FCC that foreign 
attachments were not necessary and were injurious 
to the telephone system. This same argument was 
presented to the courts for a short period of time. 

New entrants included Carterfone, as later many other 

equipment manufacturers, who argued that such 
attachments were permissable and noninjurious to 

the operation of the telephone system. 

communication over microwave links in this country. 

It has developed an extensive microwave system, and 

nearly all the long-distance telephone calls made 
in the country (37 million per day) are carried 

over this system. (26) 

New entrants, willing and able to provide simi-

lar microwave based services, began appearing in 
the late 1950's. The new services and the lower 
rates which they proposed would require more of 
the electromagnetic spectrum than was then allo-
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cated for microwave systems. The initial question 

was whether adequate spectrum was available to 

accommodate these competitive requests, or whether 
the economies-of-scale argument would support the 

monopolist's claims of the AT&T system that only 

it should be allowed to use the microwave frequen-

cies for long-distance communications. (27) 

The Above 890 Decision 

In 1959, the FCC made a major break with estab-
lished policy by its Above 890 decision, in which 

it held that the spectrum above 890 MHz was large 
enough and technically open for use by other car-

riers using microwave links.(28) This was a first 

step through the door for other potential carriers, 
but little came of it at the outset since there 

were no applicants to use the spectrum above 890. 
Most of those advocating that the commission open 

up that portion of the spectrum for microwave use 
were not interested in becoming carriers but 

rather would use such proposed services or would 
benefit because they manufactured equipment neces-

sary for non-Bell carriers to utilize that portion 

of the spectrum. (29) This is an interesting point, 

since the potential users were in the background 

during the early fighting to open up the spectrum 

and appeared only some years later with specific 

proposals for using the spectrum. The battle was 
initiated by equipment manufacturers and customers. 

The Bell system responded to the Above 890 de-
cision by providing services which it had not pro-

vided earlier. (30) These services included Telpak 

rates for the rental of data transmission lines in 
smaller sizes than the Bell system had provided 
earlier, and at rates low compared with Western 

Union's Telex system. In fact, the FCC eventually 
disallowed some of the lower Telpak rates as pred-

atory after formal complaints had been made by 

Western Union. (31) The Wide Area Telephone System 

(WATS) lines were devised in response to the threat 
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of competition during this period, again in an ef-

fort to provide a marketable package, at an attrac-

tive price to customers. This suggests that once 

the common carrier monopoly was faced with poten-

tial competition, it began changing the product it 

provided. 

The MCI Decision 

The first decision of the FCC which licensed a new 

specialized carrier in the above 890 MHz portion 

of the spectrum was the MC/ decision in 1968.(32) 

(See Appendix). MCI proposed to provide only a 
microwave link between St. Louis and Chicago, 
nothing more. The user would have had to supply 

its own distribution link at either end of the line. 

The major attraction of the MCI proposal was that 
the cost of the service was much lower than that of 

AT&T. Furthermore, the MCI service was designed 
for small users who needed the communications link 

only occasionally or for short periods of time. 

Thus, the market MCI sought to reach was comprised 

of low volume users which the Bell system did not 

adequately serve. The FCC approved the MCI appli-

cation for construction permits over the loud ob-

jections of AT&T which argued that MCI's proposal 

did not provide a new service, that it would be 

a nonoptimal use of the radio spectrum, and that 

MCI was not financially responsible enough to en-

trust with the building of the link. The commis-

sion based its decision on the prospective custom-

ers which MCI had exposed by market research, the 
economic position of the company, and the fact that 

the proposed service was indeed different from that 
provided at AT&T because it reached a market which 

the common carrier had not recognized earlier and 

which it certainly was not serving when MCI made 

its proposal. 
Although the FCC was careful to state in the 

MC/ decision that that decision would not be con-

sidered a binding precedent for future applica-
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tions of specialized carriers, the MC/ decision 
prompted a flood of proposals from other entrants 

in the area of specialized carrier services. In 
fact, during the year after the MC/ decision, pro-

ponents made 37 applications, involving more than 
1,700 microwave stations--over one-third as many 
stations as the entire Bell system had. (5) The Data 

Transmission Company (DATRAN) made the primary 
proposal for a nation-wide, switched network to be 
used solely for data transmission. The DATRAN 

proposal offered complete data transmission ser-
vice, which would expend some $350 million. (33) 

The DATRAN proposal was significant because it 

offered to provide a data transmission service 
which the Bell system did not then provide, and it 
offered to establish, at great expense, a nation-

wide microwave system to do it. The data transmis-
sion business arose during the 1960's as more com-
puters developed and the networking of computers 

became feasible and highly beneficial to users. 
The Bell system did not provide any major data 

transmission services, other than to permit the 

leasing of a voice-grade telephone channel over 
which the user could choose to transmit data. This 

was expensive and required the user to tie up much 

more channel capacity than necessary to transmit 
data. 

Bell's response to the proposals for data trans-
mission systems was a major effort to develop the 
technology to permit it to transmit data quickly 
and cheaply. (29) It came up with a system it called 
Data-Under-Voice. This required minor adjustments 
at low cost to the existing microwave system Bell 

used for long-lines communication. Bell's data 
competitors sought to prevent the use of Data-

Under-Voice at the price Bell proposed because it 
was much cheaper than that which they had to charge 
to recover the costs of building an entire system. 
(34) But Bell did not develop the Data-Under-Voice 

system technology until challenged by new entrants, 
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who sought to provide this service. Bell either 

felt little need to service the data transmission 

market, until competitors tried to enter, or it 

simply did not choose to provide a means cheaper 

than voice channel in order to service the demand. 

The technology Bell developed in response to the 

threat of data transmission competition involved 

a major effort at Bell Laboratories--almost a crash 

program. It began the program in earnest after new 

entrants presented a competitive threat to Bell's 

monopoly position. 

Bell also responded to the challenge of special-

ized carrier competition by lowering specific rates 
on service for which competition appeared. As 

noted previously, the Bell system uses rate aver-

ages so that some services return revenues much 

higher than the costs of that service while others 

do not "pay" for themselves. If Bell were able to 

identify the costs of a particular service and then 

charge a rate according to those direct costs, some 

of their services would cost a user much less than 

the averaged rate, and Bell sought to charge this 

actual-cost rate for some of these services. The 

new entrant-competitors challenged these pricing 

practices as predatory and as contrary to the rate-

averaging, rate-of-return structure which Bell has 

followed as a regulated industry for some years. 

The Federal Communications Commission invalidated 

some of Bell's rates on the grounds that they were 
not average, and the direct costs of the service 

could not be identified clearly enough to warrant 

such pricing of the services. Bell argues that if 

they are to be faced with competitive new entrants 

for some services, which involve "cream-skimming," 

according to Bell, then the common carrier should 

be permitted to compete with the new entrants. (34) 

Problems in Competition 

The injection of some competitive elements into the 

services of the common carriers raises important 
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economic and political questions for the regulator. 
First, if it is beginning to consider competition 
as a tool for regulating an industry, should the 
entire regulatory scheme be examined with an eye 
to making all necessary adjustments so that compe-

tition achieves the desired results? The regulator 
will have to articulate what its objectives are and 
what policies it is seeking to implement by permit-

ting new entry. Then it will have to spell out how 
these objectives will be achieved by the competi-

tive efforts. 
The second question about this competitive ori-

entation is how can the regulator identify the ex-
tent of the natural monopoly which a common carrier 

should enjoy?(5) That requires outlining with what 
services and in what forms the new entrants can 

make a profit or contribute a service. The precise 
boundaries of the services for which the economies 
of scale operate are difficult, if not impossible, 
to identify. Yet, it is in these areas that the 
natural monopoly should exist. Recent efforts sug-
gest that there is little likelihood of the new 
entrants achieving economies of scale on intercity 
telecommunications services. (35) Since its original 

efforts in the specialized common carrier market, 
DATRAN has failed financially. This is one of the 
major, long-term problems with selective competi-
tion and economics of scale. A further part of 
this question is, should competitors be permitted 
to try to compete where the investment pattern is 
highly capital intensive? 

A third important question has recently arisen. 
The new entrants are seeking protection from the 

common carriers for their various rate structures 
and services. (36) DATRAN asked the FCC to bar Bell 
from instituting part of Bell's 24-city data trans-

mission service which would directly compete with 
DATRAN's. If the common carrier can provide iden-
tical or better service for less or equivalent 

rates, should users be prevented from choosing the 
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cheaper service--in a competitive market which the 
FCC apparently seeks to create--because the new 
entrants will not be able to survive economically 

if competition really breaks out with the common 
carriers? This policy question has various an-
swers depending on what one's goals and values are. 
However, if competition is to be used for regula-

tory purposes, the regulator must spell out and 
follow a clear set of objectives unless the morass 

of regulation is to increase and impede future 
developments. 

The MCI Decision Model 

Figure 5-8 presents a model of the MC/ decision. 

The participants include the established industry 
(AT&T), the new entrants (MCI), and the users or 
potential market. The efforts of these people in-

clude active opposition by AT&T. The potential 
MCI customers provided support for the MCI applica-

tion which the commission partially relied on for 
its decision. Of course the proponents (MCI) ac-
tively made and defended the request, which was 
successful. The established industry sought court 

reversal of this decision, but to date this effort 
has been unsuccessful. 

The Video Telephone 

The development of the video telephone illustrates 

several important considerations which have not 
been discussed thus far. Primarily, the develop-
ment of this device has not been directly regulated 

by any government agency. In fact, this system has 
largely resulted from private development and tech-
nical decisions, particularly by the Bell Telephone 

system. This fact alone may explain some of the 
unique technical developments and failures which 
have occurred in the long history of this device. 

The Bell system began developing a video tele-

phone (the Picturephone® ) in the 1940's and early 
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Figure 5-8 MCI decision model 

Established industries included the common carriers, 
particularly AT&T, who argued that the proposed 
service of MCI would not meet a need that was not 
already being met by AT&T. The company later 

challenged the FCC decision in the courts, but 
lost. 

New entrant was the MCI Company which sought to pro-
vide the competitive microwave link between Chicago 
and St. Louis to meet demands not then met by AT&T. 

Consumers groups involved the potential MCI service 
customers which came forward to support MCI's appli-

cation before the FCC. 

1950's,(37) billing it as the logical extension of 

the audio telephone. Bell's technical decisions 
suggest that it intended to market the Picture-
phone® primarily as a face-to-face communication 
device and did not intend to emphasize the other 
potential uses of the video telephone. As a re-
sult of this marketing approach, the Bell develop-
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ment emphasized picture quality adequate to trans-

mit faces, not written documents.(38) This approach 

virtually eliminated alternative potential uses to 

which a video telephone might have been put. 

Technically, the Bell video telephone, which 

was first to be announced and marketed, used a 251-

line, 30 frames per second picture transmission 

system. This compares with the broadcast televi-

sion system of 525 lines and 30 frames per second. 

Because picture quality on the Picturephone was 

appreciably lower than that of a commercial tele-

vision receiver, it was far from adequate for 

transmitting pictures of written data. In fact, 
pictures transmitted by commercial television do 

not provide clear reproductions of normal written 
material, even though such transmission uses twice 

as many lines (525). The amount of bandwidth used 

by the Picturephone' is 1 MHz, which is about one 
fourth that used by the video portion of a commer-

cial television system (4.6 MHz). A bandwidth cor-

responding to nearly 100 voice channels is required 

to transmit one Picturephone' conversation. (37) 

This technical requirement would have an enormous 
impact on the amount of telephone switching and 

transmission equipment which the Bell Telephone 

System would have to install in order to replace 

the existing audio system with a video telephone 
system. Since one video conversation would be 
equivalent to 96 audio conversations, the growth in 

plant would be astronomical in order to completely 
replace audio telephones. 

Bell's development of the Picturephone' con-

tinued until the late 1960's when it began first 

marketing efforts in Chicago, Pittsburgh, and, 

later, Washington, D.C. The service provided for 

the video telephone was local only, so the sub-
scriber could not use the device to make long 

distance calls. Furthermore, in the initial stages 
of marketing, few other people with Picturephones' 

could be called. Most of the early users were corn-
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mercial establishments which used the Picturephone' 

for interoffice or interplant communications, or 
for customer shopping. The cost of the service was 

much higher than for regular telephone service, be-
cause of equipment and installation costs, but ap-

parently the cost to users was lowered in order to 

make the device saleable. Even so, there seemed 

to be little demand for the service, and the Bell 

System has suspended marketing the Picturephone'. 

(39,40) One former Bell Laboratory official has 

indicated that the world was not ready for the 
Picturephone'.(41) Other less favorable comments 

suggest that the Picturephone' has been a "flop."(42) 

It has been roughly estimated that Bell spent 

hundreds of million of dollars in the research, de-

velopment, and pilot production of the Picture-

phone'. Whether or not this is an accurate figure, 

the amount spent has not returned any revenue. 
While there may be explanations for such results, 

there are no clear answers, and the ones provided 

are tentative at best. 
The first explanation is that Bell totally mis-

judged the market for such a device. One observer 

has suggested that the estimated penetration of the 

market could have been around five percent, cer-
tainly not a major portion of the telephone mar-

ket.(37) 

Second, it could well be that Bell failed to 
estimate the psychological factors which might 

inhibit people from using the device. However, 
since the public never widely used the Picture-

phone' , psychological inhibitions, which do seem 

to exist, could not have been the significant 

factor. (43) 

A third, and more probable explanation, is that 

the system was designed to do little more than pro-

vide face-to-face communication. Perhaps, the 

crucial need is more for a system which transmits 

pictures of documents and other written materials. 

The Ericsson Telephone Company of Sweden, an 
international telephone equipment manufacturer, has 
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done much recently to develop a different video 

telephone system. This company emphasized an en-

tirely different orientation toward the functions 
of the system and its viability. The Ericsson 

Company has focused, not on face-to-face communica-

tion, but on transmission of written documents. (44, 

45) It utilizes a system with a much sharper picture 
than the Picturephone". The Ericsson system in-

volves 625 lines and 25 frames per second. This is 
the European standard television system, which pro-

vides a sharper picture than American television. 

The price of obtaining this sharpness is a substan-

tial increase in the bandwidth required. The sys-

tem requires 5 MHz for the transmission of its 

picture and voice, nearly as great as the bandwidth 

of a commercial U.S. television channel. However, 
to reduce the cost of this transmission system, 

Ericsson has so far used it only where the entire 
system could be wired into a single plant. In pre-

liminary tests Ericsson installed the system in its 

home office in Stockholm and used it among various 

offices of the production, design, and order units. 

Ericsson wanted to reduce the need for face-to-face 

conversations where technical details had to be dis-

cussed and modified, and it found that the saving 

in time and reduction in delays could pay for the 

complete system in three years. (46) 

This use of the video telephone differs substan-

tially from the proposed uses of the Picturephone'. 
It replaces internal conferences and upgrades in-

teroffice intercom systems by transmitting draw-
ings and other written documents. While face-to-

face conversations are possible, the usage was 

heavily oriented toward transmitting documents. 

The picture resolution was quite high, compared 
with the Picturephonen. The resolution of the 

picture, an approach rejected by Bell developers, 

makes the system valuable. Ericsson is beginning 

to market the system to other users on a limited 

basis, but, it is emphasizing use of the system 

primarily within an office or organization. 
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The bandwidth requirements of the Ericsson sys-

tem would place tremendous channel-capacity demands 

on a telephone system for long distance service. To 

make possible long-distance transmission Ericsson 

has developed a slow-scan system. (45) It samples 

the picture and transmits only those portions of 

the picture which have changed (moved) since the 

last sample. There is a time delay of some 30 to 

60 seconds for transmission of a single picture. 

However, this delay does not seem crucial in long-

distance transmission when the primary picture 

usage is for documents. The slow-scan system al-

lows the bandwidth to be compressed down to 1 MHz 

which is the same as is used in the Bell Picture-

phones or even down to 4 kHz which is the band-
width for a regular audio telephone voice channel. 

The long-distance use of this system has been 

limited to experimentation. 

The video telephone development experiences of 

the Bell and Ericsson companies represent basic 

marketing and technical differences, which may 

lead to differences in the success of the two sys-

tems. Bell's philosophy appears to have been in-

correct, in that it did not achieve the desired 

results. Ericsson seems to be quite encouraged 

about the early success of its system, although 

it is too early to confirm its "unqualified" suc-

cess. The Ericsson system is based on a more 

restricted and limited use of the video telephone, 

and that approach may be the difference between suc-

cess and failure. The video telephone appears to be 

quite useful and successful for certain, limited 

functions, but not as a replacement for the basic 

telephone. 

This technological endeavor and its results sug-

gest that careful examination needs to be made be-

fore a technology is developed and chosen for a new 

system. Many wonderful technological devices, pos-

sible within today's state-of-the-art, may never 
be realized if careful market analysis and evalua-
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tion of psychological parameters of the device are 

not explored and properly taken into account. 

These considerations are difficult, if not impos-

sible, to carry out precisely. Yet, without 

analysis and evaluation new technological innova-

tions may be doomed. As the video telephone il-

lustrates, such decisions can be made in various 

ways, and the developer will have to live with the 

consequences. 

Summary 

The development of integrated circuit technology 

has made it economically possible to produce com-

plex electronic components and systems. The modern 

electronic computer, communication satellites, and 

the electronic switching systems of the telephone 

companies are typical examples of systems made 

practical by integrated circuit technology. 

The computer has also created a demand for a new 

kind of telecommunications service--data transmis-

sion. The need for greatly expanded data transmis-

sion services has led new entrants to attempt to 

enter the marketplace and to supply such services 

between cities. This has raised difficult regula-

tory problems for the FCC since it must give the 

basic authorization to provide such services. 

The difficulty arises because of rate determina-

tion policies that have developed over the years. 

Rates for each telephone company service are ob-

tained by averaging over a wide variety of services 

and locations so that they do not represent the 

actual costs of that particular service. This has 

made it possible to cross-subsidize certain high 

cost services such as rural telephones and local 

calls from revenues obtained elsewhere, e.g., long 

distance calls. (47) If new entrants are going to 

provide limited services at rates which reflect 

only the costs of those services, their rates may 

be very different from those that would have been 
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charged for the same service the telephone company 

provided. In the case of data transmission, the 

telephone company already has microwave links in-

stalled and could likely provide services at much 

lower cost than a competitor, if only the marginal 

costs of supplying the service were charged. 
On the other hand, without a competitor the 

phone company would probably structure its rates 

differently and use part of the revenue from this 

service to reduce the costs of other services. It 
is this confusing area into which the FCC has 

stepped, licensing of new entrants such as MCI and 

DATRAN in the data transmission field, and author-
izing competitive domestic satellite systems. 

The pattern of regulation by the FCC has gener-

ally been that of supporting the established in-

dustry wherever its continuing business is con-

cerned. This applies to broadcasting as well as 
to two-way telecommunications. However, where new 

services such as those stemming from use of foreign 
attachments, intercity data transmission, and do-

mestic communication satellites are concerned, the 

FCC seems willing to allow a limited amount of 
apparent competition. The degree to which a com-

petitive situation actually develops will be de-

termined by the methods of rate structuring the 

FCC allows. Judging by previous performances all 
of the companies will be required to charge the 

same rate for the same service and there will be 

little real competition. Therefore, the degree to 

which society will benefit from the pseudo-competi-
tion authorized by the FCC is uncertain. 

The switched telecommunications system in the 
United States is dominated by the Bell System and 

there is little reason to doubt that this situation 

will continue to prevail for many years to come. 

Bell has vast resources and is determined to im-

prove and expand its services and to compete strong-
ly with any new entrants in its marketplace. Be-

cause of the intricate nature of the rate-averaging 
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process Bell uses in determining costs of services, 

extensive ramifications in costs of apparntly un-

related services probabl, will occur when something 

is done that forces a change in the cost of a par-

ticular service. There is considerable doubt 

whether meaningful competition should or even could 

be introduced into today's system. This is par-

ticularly important because causing a significant 

degradation in certain services by such a process 
might actually be easier than causing a significant 

improvement. It must be remembered that the tele-

phone service is generally excellent and nothing 
should be done that might degrade it. A radical 
alteration in services is not needed so much as 

altering the directions of technological develop-

ment to provide services and equipment more re-
sponsive to users' needs and wishes. This matter 
is discussed further in the next chapter. 



Chapter 6 

Telecommunications' 
Impacts on Society 

From earlier discussion in this book, the course of 

development of telecommunications technology and 

services varies with many factors. However, it is 

also important to consider what impact telecommuni-

cations development has on the society which uses 

the various devices and services this technology 
supplies. Precise discussion is not possible be-

cause the impacts are so numerous, so difficult to 

measure, and often evolve so slowly that they can-

not be clearly discerned. One can hypothesize or 
guess about what effects technology has had or will 

have. Some individual technologies have provided 
clear and precise examples. However, to present a 

comprehensive picture of what effects telecommuni-
cations technology has had on American Society 

would be impossible. This chapter will examine 

several areas which have been documented and in 

which there have been or will be impacts. This 

will isolate selected topics and ignore other areas. 
Though the best treatment would be to explore the 

area systematically and completely, such an effort 

would require a large and extensive study, far be-

yond the scope of this book. 

Some Areas of Impact 

It would be useful to examine the impact of tele-

communications technology by using some sort of 

185 
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framework or approach so that the effects can be 

placed in perspective. The framework which will 
be used here is a general one. It consists of 

grouping under appropriate headings major segments 

of society which have been directly or indirectly 

affected by telecommunications developments in re-

cent years. 

Politics and Public Institutions 

The changes which telecommunications devices can 

effect in this area are both promising and poten-

tially dangerous.(1) First, it will soon be pos-
sible to take public opinion polls, almost instan-

taneously. These will give the elected public 
officials some remarkably accurate readings of what 

the public prefers on a policy or general subject 

at any particular instant. This could be done by 
attaching a two-way device to all sets on a cable 

TV system. Readings could be tabulated in com-

puters linked across the nation so that the offi-

cials could tell, by state, region, or individual, 

what policy preferences were held on any issue. 

This would profoundly affect the conduct of offi-

cial business, since a basic element of a democracy 

is that the wishes of the people be implemented. 
Even competing interests make such a task diffi-
cult, and simply knowing precisely the wishes of 

the people would greatly facilitate political de-

cision making in which these interests are con-

sidered. This would make it difficult for a Con-
gressman or Senator to vote on a bill without at 

least knowing what his constituents felt about the 

issue, even if he or she chose not to support these 

feelings. 

This phenomenon, which we might call instanta-

neous democracy, would provide the decision makers 

much information which they have to guess at or 
have to pay large sums of money to discover now. 

Such a system is not without its difficulties since 
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instantaneous voting or polling on issues might in-

ject a lot of instability into the system. Thus, 

if major policy issues were decided by voting or 
polling in this way, much of the slack and delay in 

the political system would disappear, and this 

might cause the government to become less stable--
to the point that extremists or small groups could, 

under emotional circumstances, control the govern-

ment and drastically change what the political sys-

tem did and how it did it. 
To date, no one has advocated that such an in-

stant polling system be introduced, either because 

of apprehension over what effects this might have 

on the operation of the political system or because 

it is too costly. Instant referenda are not now 

considered viable. However, the technology to 

achieve them exists. Some public officials have 

taken advantage of lesser technological advances 

to tap, more closely than before, their constit-
uent's views. The installation of a WATS tele-

phone line between various offices in the district 

and the legislator's office gives his supporters a 

"free" chance to let the official know what they 

feel on any subject they choose to discuss. This 
means is not as representative or as instantaneous 

as the poll, but it does give the representative 

better information than was available in the past, 

and at a fraction of the former cost. 
In addition to such polls, the general telecom-

munications expansion permits political decision 
makers, like others who must decide, to recall and 

use vast amounts of data and data analysis which 

used to be impossible. Thus, a legislator, or a 
chief executive can use computers and large pools 

of data before deciding many of today's policy 

issues. This would not be possible without cur-

rent telecommunications services and continually 
decreasing costs. These facilities expand his per-

spective and his understanding of a policy problem 

before he acts. 
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A major development in politics and telecommuni-

cations has been the development of news reporting, 

particularly of elections by the television net-
works and other media.(2) A major television net-

work can usually predict the outcome in statewide 

elections on the basis of small numbers of votes 
which are reported early in an election day. This 

ability is due, first, to the development of so-

phisticated statistical techniques, and, second, 

to telephone communications and computers. Whether 

this projection of outcomes affects other voters, 

who view them before voting, appears doubtful.(3) 
However, processing this information and dissemi-
nating it has become nearly instantaneous. Pos-

sibly the television communication system is the 
primary way people obtain their information about 
political candidates, and the way they base voting 

decisions, although this is not borne out by em-

pirical studies. Again, empirical evidence sug-
gests that the electronic media do not have much 

impact with many people, though the potential is 

there. This is due largely to the ability to com-
municate rapidly with many people. 

A set of questions relating to telecommunica-
tions technology involves the government's use of 

personal data and investigations of people.(4) The 

data bank problem has been discussed widely in 
recent years, because of proposals to create a 

national data bank which would pool various exist-

ing sources of information on people. For example, 

the FBI has vast files of known and suspected 

criminals; the Social Security Administration has 

a file on everyone with a social security number. 

The collection of such information as living habits 

and styles, health records, credit records, and 

other kinds of data could, when pooled, produce 

various kinds of "profiles" on people which might 

be inaccurate, might be used for various unintended 

purposes, and might seriously injure persons and 

their reputations if not controlled and monitored 
carefully. (5) 
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Whether the government will use such files, and 

what sorts of controls the government will likely 
place on the collection and use of such personal 
data by agencies are important questions and prob-
lems which bear watching in the years to come. As 
communications technology develops it will contrib-
ute greatly to the ability to create such files, 

use such information, and control its usage. 
Other considerations are important. One of the 

most important involves the area of censorship and 

the fact that the free press privileges in this 
country are well established and have a long his-
tory. Where official, governmental agencies 

establish or control information, the possibility 
of a vast system exists to control more informa-

tion. However, many independent broadcasters and 
news sources reduce the likelihood of such censor-
ship. If the government can control the channels 
of communications and can determine what is pre-
sented, then the people hear only what the govern-
ment wants them to hear. The situation portrayed 
by George Orwell in 1984 may come true, since 

modern telecommunications technology would permit 

centralized and complete control of the channels 

of communication. (6) There may be great protection 
from this danger in radiated signals, since a gov-
ernment cannot as easily control what is broadcast 
as it can what goes through a coaxial cable. If 
every home has an optical fiber which brings all 

communication services into the home, control of 
that system by government would be easy. However, 
if parties are permitted to broadcast over-the-air, 
establishing such control is not as easy. Some 
governments in the world control radiated signals 

closely and seek to provide the user with only one 
view of the world--that government's view. How-
ever, this is more difficult when there is no 

single point in the communications system through 
which all communication must flow. Such a situa-

tion will not likely develop in this country, but 
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the technology permitting such control of informa-

tion exists. A safeguard against such developments 

is the use of multiple information sources and 

multiple technologies. 

Consider that technology would permit new and 

different forms of propaganda broadcasts. Thus, 

closed-information countries now use various tech-

nical means to jam broadcasts from foreign govern-

ments or other propagandistic sources. However, 
communications directly from satellites to home 

receivers could happen. (7) If it did, the target 

government would have to develop new ways of inter-

cepting and blocking such transmissions. The like-
lihood of this occurring and the need for counter-

measures depend on the political situations in 

various countries. Obviously the occurrence of 

this in some countries today would be strongly 

opposed and in other countries might prove bene-

ficial. The technology is certainly available, 

but whether this develops, how it would be used, 

and what the precise results would be depend on 

the political situation in various countries. 

Commercial Transactions and Institutions 

The way in which business is conducted depends 

largely on telecommunication services and, as time 

goes on, that dependency will increase. Today's 

commonplace ability to dial any telephone in the 

country, directly, makes the conduct of some busi-

nesses much easier than in previous times. The 

ability to have a continuous communications chan-
nel with a production plant thousands of miles 

from the main office, permits a company to monitor 

closely the conduct of its business, reducing the 

costs of unforeseen delays and increasing profits 
by having sufficient inventories available at ap-

propriate times. Besides being linked by a tele-

phone system, a company can use devices in its 

internal communications system such as the video 

telephone, services totally impracticable 10 or 
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even five years ago. In addition, more tradi-

tional intercom systems and local switching sys-

tems greatly facilitate communications with cus-

tomers, supervisors, and anyone else who is con-

cerned with the business. 

The development of new devices to do old tasks, 

such as computers to do accounting, can provide 

incentives for companies to use such devices to 

accomplish even more. Thus, the company may begin 
performing new services or functions, even though 

these were not anticipated or intended at the out-

set. The capability of a central office to have 

instantaneous control of production plants and 
warehouses all over the country means that busi-

nesses can be run more efficiently and with greater 

ease than was possible a decade ago. Banks can 

now conduct many of their customer-related trans-

actions without need for a teller, since, elec-

tronically, all the necessary information can be 

provided by the user at remote terminals. The 

concept of a cashless society, founded on the 

plastic credit card, is more a reality than a 
speculation. The monitoring of credit cards--

checking validity--is quite simple, and the trans-

action in many stores occurs instantaneously, so 

long as the customer has his card with him. What 

these procedures permit is immediate transactions 

covering the full range of normal customer serv-

ices. 
Furthermore, new shopping services can arise 

with current technology. The home terminal would 

permit local merchants to advertise or merely list 

their merchandise on a cable TV channel. People 

interested in the product could see the price and 

indicate their preference to purchase some of the 

items by using their two-way communicating device 

in their home. 

Telecommunications devices could make it pos-

sible for business executives to work in their 

homes, rather than travel to an office every day.(8) 
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The home terminal device could provide the busi-

nessman with broadband capabilities so that he 

could obtain any information he needed by dialing 

it on the terminal. It could permit him to confer 

with his colleagues by switched video telephone, 

allow him to dictate to a secretarial pool, and 

enable him to receive the finished, hard copy all 
at home. Such operations are in use now, but 

their cost is high. The saving in travel and 

building rents may eventually reduce the costs to 

nearly a trade-off with current costs of doing 

business. Such a work setting would change life-
styles and habits of many people. It would re-

quire the adjustment of roles by family members 

and by workers. Such a system would require a 

major adjustment in business organization and 

operation. It could be achieved, technologically, 
and would provide the modern businessman and com-

pany with opportunities and functions far beyond 

current practice. 

Certainly, the information revolution, largely 

the result of current telecommunications systems, 

can provide the executive with a much larger amount 
of information and data upon which to base deci-

sions. The immediate 

data is possible. The 

duction data and plant 

immediately. Then the 

possibility of meeting 

filling a large order. 

based on hunches, conversations with plant super-
visors, and expectations about the near future. 

Now the decision can be based on hard data and more 

precise and accurate calculations. Though not all 
companies use such systems, some do, and they find 

it economically beneficial. Companies which do 
not use such information processing systems are or 

will be placed at substantial competitive disad-
vantages. Many will either adopt such procedures 

or lose out to competitors who have them. 

analysis of vast amounts of 

executive can request pro-

inventories and obtain this 
executive can project the 

a particular deadline or 

Such decisions used to be 



Telecommunications' Impacts on Society 193 

Delivery of Services 

Some of what has just been discussed indicates 

that new communications systems will facilitate 
the ways of providing services. Thus, new tele-
communications devices may change established 

services. For example, the way that companies 

bill their customers and the methods by which they 
keep their books will be changed by the inexpensive 

computer linkages that are available. Many people 
have had to confront a computer to deal with an 
error in a bill, and they have achieved various 

forms of success by "folding, spindling, or muti-
lating" their punch card. Even with these diffi-
culties, though, all sorts of businesses find it 

easier, quicker, and cheaper to bill customers by 
computer services--often rented or shared com-
puters connected to users throughout the nation 
by long-distance telephone or data transmission 
lines. 

Education may be a major beneficiary of modern 

communications systems. The use of computers to 
aid instruction has developed in the past decades 

because of computer interconnection permitting 
students, throughout an area or even the entire 
country, to tie into a single computer installa-
tion for a particular, programmed course of in-
struction. Despite costs, still high, computer-
aided instruction is developing and expanding into 
new areas and subjects. This has not been at a 
revolutionary pace, but gradual changes and de-
velopments have permitted the perfection of the 

system and its expanded use. 
Computers are being used, nationwide, to pro-

vide bibliographic searches. This use permits 
speedy acquisition of materials on a subject with-
out an intense effort of physically examining the 

references in a library. There are specialized 
services for this purpose, and there are some 
general services which permit someone interested 
in any one of a multitude of subjects to obtain 
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and use the service rapidly. Costs of a search 
are currently a factor for the individual user 

since they are relatively high. However, with 
increased usage, especially by institutions, the 

cost will decline to a point making any individual 
use of the service feasible. 

The delivery of health care service has been 
changed and will be changed further by telecommuni-

cations devices. The continual need for doctors 
to learn about recent advances in diagnosis and 
treatment can and is being met by medical educa-

tion systems which use cable TV channels or closed-
circuit television. 

Provision of emergency medical assistance has 
been facilitated by telecommunications devices 
which permit the ambulance to transmit various, 
vital life-sign information from the patient to 
the hospital or emergency treatment center. This 
can be crucial since additional minutes of monitor-
ing and treatment can mean the difference between 

life and death. 
Even nonemergency transmission of medical in-

formation from one hospital to another or from the 
small community to the medical center where spe-

cialists can examine and advise on the treatment 
of a patient is frequent and possible because of 
telecommunications systems developed in recent 
years. The ATS-6 experimental satellite discussed 
in Chapter 5, providing broadcast service over 
India, was used for medical education and diagnosis 

transmissions in Alaska, where great distances sep-
arate communities. The success of this service is 
encouraging because it provides hope for better 
medical service to people in remote areas. 

Telecommunications systems have altered law en-
forcement procedures dramatically. The networking 
of communications permits a local law officer to 
learn in minutes if a person detained for a traffic 

violation is wanted for other criminal activity by 
police in other jurisdictions. Communications with 
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a central information center can provide the of-

ficer with nearly instantaneous information on 

whether a suspect is driving a stolen car. Finger-

printing, a major means of identification, can be 

computerized, and that process is proceeding, so 

that identification by such a print can occur with-

in minutes of a request, no matter where the re-

quest comes from. Telecommunications systems have 

tied a number of communications centers together 

so that it becomes easier and quicker to deal with 

emergencies and information needs of a community 

regardless of distance or size. Centralized emer-

gency numbers, such as "911" systems, provide a 

simple and direct means for any emergency to be 

brought to the attention of a central dispatcher 

who can refer the call to the appropriate agency. 

New Industries 

The development of technology in telecommunications 
has produced many far-reaching industry and eco-

nomic effects. The telecommunications industry 

comprises a substantial portion of the industrial 

structure of this country as well as others. The 

telephone system alone requires an annual capital 

investment of $10 billion which is a substantial 

part of the nation's total private investment 

capital. In addition, the electronics industry, 

a direct result of the development of new devices 

and their adoption, has grown in the past decades 
into a billion-dollar industry which provides 

large amounts of materials for various operations 

throughout the world. The ability to miniaturize 

electronic circuitry has meant that various indus-

tries can be established and can operate success-
fully anywhere in the world. For example, the 

Japanese industrial development since World War II 

has been greatly accelerated as a result of the 

development of their electronics industry. Many 

of their materials and components are produced in 

this country and then shipped to Japan for assembly. 
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No radios or black and white television sets are 

produced in the United States because it is more 

economical to mass-produce these items in Japan and 

ship them to the U.S. for sale. 

The production of telephone equipment in this 
country is divided between a major producer--Western 

Electric--which produces only for the Bell system, 

and small companies which make various components 
for the other, independent companies. Small pro-

ducers have little of the market to deal with, ex-

cept that Bell apparently does contract some com-

ponent production out to those companies. Western 
Electric has nearly all of the "market" even 

though it does not compete with anyone for the 

Bell System business. A former Bell Laboratory 
official feels that the production of telephone 

equipment could be lost to Japanese companies if 
the current Department of Justice antitrust suit 

against AT&T succeeds.(9) If this happened, it 

would be because the production costs for Western 

Electric, reflecting actual or real costs, are 

higher than for Japanese producers. Whether this 

would be good for the American economy is an open 

question, however. Much of the exporting of in-
dustrial work results from market factors and the 

technological setting in various countries. The 

ability to continue to produce this equipment in 

this country will depend on continued technologi-

cal advances here which reduce costs, or which 

give the United States industries a technological 

superiority over foreign competitors. 

As telecommunications grows and changes as a 

service, new companies with new functions will 

arise. Whether they succeed will depend on eco-

nomics and on the technological devices and serv-
ice involved in the industry. Generally, the elec-

tronics industry has been quite successful in this 

country although it must contend with ever-increas-

ing foreign competition. As new breakthroughs 

occur and new devices and services are adopted, 
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there will be incentives for continued development 

of those new industries. 

Life Style Changes 

Much concern has been expressed about the effects 

of telecommunications on individuals and on soci-

ety. This is an important but also a complex sub-

ject, difficult to explore and to arrive at hard 

conclusions about. Presented here are some possi-

bilities which appear as a result of empirical 

studies conducted on the subjects. There are two 

dimensions to this impact--the interpersonal rela-

tions which the new devices cause to be changed, 
and the individual, psychological impact of these 

devices on particular persons. 
Interpersonal Relations. Probably the most visi-

ble impact in this area has been the effects of mass 

media on people and their lives.(10) Contact with 

people is often structured around television, ad-

justing the way people think about others and the 

way people react to each other. As the central 

socializing agent in this country, the family has 
seen its role change greatly since youngsters spend 

more time before a television set than they do in 

school. During his or her first 18 years a youngster 
has spent an estimated 12,000 hours in the classroom 

and 20,000 hours in front of a TV set. (11) The way 

families are structured and the roles which parents 

play have changed because of television. The par-

ent no longer is the only source of ideas, values, 

and morals for youngsters. As the technology per-

mits, children may obtain more information and 

education from a two-way communications system in 

the home than from school and parents combined. 

There will be a variety of societal controls over 

such teaching and instruction, but the child will 

also have to adapt to a changed situation in the 

home, where the parent, as teacher, becomes more 

separated or distant from many of the child's 

experiences. 
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Family ties vary among families, and some ties 

are as strong today as they were several genera-
tions ago. However, as the youngsters are exposed 

to additional, external stimuli from mass communi-

cations systems, they will turn less to parents 

for guidance and more to the other sources. In 
addition, as the function of the family changes, 

as it is no longer the central economic unit (as 

in the case of agrarian societies), the importance 

of the family bond for youngsters is likely to de-

cline. Parents, too, will feel the pressure of 

change as a result of telecommunications devices 

which require an additional telephone in the home 
for the child or a new room where the child can go 

to learn. While this may not occur immediately, 

these influences are appearing and become possible 

with continuing introduction of new communications 
systems and devices. 

In addition to changing intrafamily relation-

ships, changes in communications are likely to 

change the setting of individuals and their rela-

tionships with fellow workers. For example, if 
persons do not have to go to the "office" because 

they have a terminal in their homes which gives 

them access to everyone and everything they need 

to perform their jobs, these persons will have to 
react and adjust to this. Not having to leave the 

home to work may affect not only the workers' 
families, but also nonfamily members they deal with 

though not having met them personally. Individuals 

working in their homes may find the adjustment dif-
ficult. However, for persons who have worked at 

home from the time they began elementary school, as 
some future generations will, the problems will not 

be the same. Generally, interpersonal relation-
ships which result from the ease of communication 

will probably affect how people react to one an-

other. Will people find it easier or more diffi-

cult to approach strangers and strike up conversa-

tions? The audio telephone imparts a degree of 

anonymity to the caller which might make it easier 
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for some people to use the telephone for business 
and other purposes, than if they had to use a video 
telephone over which they could be seen by the 
other conversant. 

Psychological Relations. How individuals react 
to these telecommunications services will depend 
largely on their psychological make-up. This, gener-

alizing about these facets is difficult. Certainly, 
people have generally changed their tastes and values, 
because of television and other forms of mass com-
munication. 

More individuals are being exposed to increasing 
amounts of information--commercial-product infor-
mation as well as decision-making information. No 

matter where people live, they are exposed to the 
latest fashions, the latest products, and the 
latest conveniences. Whether they can obtain them 

from a local store is another question, but they 

at least know about them. Noncommercial informa-
tion also has been presented rapidly to many 
people. Thus, people face increased amounts of in-

formation about which they may know little or upon 

which they may grow dependent to make decisions. 
"Information overload" is a common term to describe 
the phenomenon of people who face more information 

than they can assimilate or cope with. This phe-
nomenon will continue for years as communications 
systems facilitate the processing and manipulation 
of large amounts of information. 

More people are also being exposed to universal-
ized concepts and stimuli. Thus, television view-
ers see the same program and the same news presen-
tation on national networks. This may create a 
commonality of information and value base which 

some would argue harms the heterogeneity of the 

population. Whether such common communication 
channels are destroying diversity in the American 
population is an interesting and an important 
point. However, it is impossible to arrive at any 
concrete conclusions about this possibility. The 
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mass communication system does provide all people 

with similar or identical information about an 

event. Thus, the entire country was exposed to 

the difficulties and problems associated with the 

Vietnam War. Each evening on the network news one 

could learn what had happened in the war the same 

or preceding day, regardless of where the viewer 

lived. The same occurs with entertainment the net-

works present. Throughout the country, people view 

the same drama based on the same human emergency or 

emotional crisis. 
Another set of impacts on individuals stem from 

the socialization process which they confront as 

they grow, mature, and learn from the society 

around them. How a person adapts to his or her 

social setting, learns the roles which he or she 

will play during a lifetime, and acquires atti-

tudes toward other people and institutions is 

crucial to any society's continuing existence. 

Most of us are socialized by our parents, our 

peers (fellow students, workers, and associates), 
and by general sources of attitudes such as mass 

media. Traditionally the socialization process 

has largely resulted from parental guidance and 

schooling which occurs during a youngster's early 

years. However, research suggests that socializa-
tion continues throughout life, and the school, 

peers, and media appear to have a greater influ-

ence on socialization than do parents. Depending 

on the parents and their willingness and abilities, 

a youngster can gain nearly all attitudes and 

orientations from peers and teachers without reg-

istering much parental impact at all. As a result, 

telecommunications, particularly mass media, can 

play a major role in the socialization process of 

youngsters. It is this that has caused much con-

cern about the generation gap which some observers 

see developing. 

While the socialization process is important and 

should be considered in terms of telecommunications 
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technology, it is also important to consider the 

fact that much of this impact on people may well 

be unintended. Some observers argue that the mass 

media are consciously trying to develop certain 
kinds of attitudes and biases among the popula-

tion.(2,12) There is certainly much concern about 

this and probably some truth to it. However, even 
if one assumes that the media are well-intentioned, 

there are many indications that programming and 

presentations give people particular perspectives, 

which they in turn act upon or at least use as a 

basis for their orientations towards others. In 

some situations, a person has learned to respond 

to situations from having watched a television pro-
gram in which the identical situation arose. In 

other situations, the individual has adopted an 

entire identity and self-image which shapes his 

personality from media sources. Whether this 

clearly results from media programming, intended 

or unintended, or from other influences, the im-

pact seems clear and should be considered by those 
interested in learning how the technology will af-

fect the individual. 

A major area of controversy about the impact of 

mass communications on society has been the effect 

of violence and violence-oriented television pro-
grams on children who watch them. Basic conclu-

sions of researchers in this area do not prove 
that violent programs make children violent, but 

suggests that this can, and does, occur. Gener-

ally, a youngster with aggressive tendencies, or 

so inclined by other stimuli, is more likely to 

act out aggressions if they are reinforced by pro-

gramming viewed on television. Competing theories 

include the possibility that television violence 

acts as a catharsis and replaces acting out of ag-

gressive tendencies among watchers. However, there 

is good support for the proposition that some view-

ers, with aggressive tendencies, gain reinforcement 

for these from violent television programs, and may 



202 Hermes Bound 

act on these feelings as a result of viewing pro-

grams. (10,13,14,15) 

Obviously, this area is important for society 

and various suggestions to reduce the amount of 

violent TV programming have been made. However, 

control of programs apparently will not come from 

voluntary network efforts, because violent pro-

grams seem to attract the most viewers and thus 

generate the greatest advertising revenue. Any 

governmental policy limiting the amount of violent 

programming would constitute prior censorship and 

would have to face a substantial court test re-

garding its constitutionality. The solution to 
this dilemma is unclear, and the final outcome may 

well be slight adjustments in the status quo which 

do not satisfy either side completely, but which 

may compromise their differences to the point of 

acceptance. However, the basic point is that pro-

gramming can, and probably does, affect viewers, 

and, given the large amount of exposure to tele-

vision which many children have, this effect is a 

serious social problem. 
Another set of communication system problems re-

lates to the individual psychological make-up of 
persons. This involves the anonymity which rapid 

and profuse communication systems provide. The 

individual becomes a series of numbers ranging from 

a social security number to charge account numbers 

issued by various commercial establishments. Some 

people will find this impersonalization destructive 

and disturbing. Coupled with the increased lack of 

privacy which can arise in a highly developed com-

munications infrastructure, this phenomenon pre-

sents great problems for individuals and for soci-

ety as a whole. 

Many devices are operational and permit various 

sorts of data collection, ranging from tracking or 

locating devices to wiretapping and eavesdropping 

mechanisms. In addition, possible future devices 

that permit paging and telephoning systems to 
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reach anyone, anywhere, could create problems for 

individuals. The current growing concern about in-
vasions of privacy presents important problems for 

society, and, as the devices for such invasions be-
come more sophisticated, the problems will magnify. 

The thought of not being able to be "alone" causes 

deep concern for many people who view this as a 

transgression on a basic human, if not constitu-
tional, right. For some this possibility would 

destroy a person's individuality and the ability 

to maintain his or her identity. 

The Impacts 

These suggestions of technological impact have only 

touched selected future problems. Some of the 

problems may never occur unless certain technol-
ogies and devices develop and are used widely. 

Thus, the broadband home terminal system will not 

require major adjustments in work styles or family 

and educational pattern if the systems are not 

well-developed and widely-distributed to the gen-

eral population or if they emerge only slowly, 

allowing time for adjustment and adaptation. One 

development may have one kind of impact on American 
society, because of its highly developed social 

system, but may have a much different impact on 
another culture or society at a different stage of 

development. Thus, some impacts may be long range 

and depend on the speed of development as well as 

the target government or society. 

Other impacts, clearly with us, present major 

problems for society. The telephone has been with 

us for many years, yet new telephone services are 

being offered almost daily, and these services 

require adjustments in life styles and commercial 

transactions as well as changes in political pro-

cesses. Television is a widespread phenomenon in 

America, and, even if the precise effect of tele-

vision is unclear, many examples and evidence sug-

gest some of the major impacts which seem to result 
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from this telecommunication system. The develop-
ment and growth of industries, even national indus-

trial bases, are realities which are largely due to 
telecommunications technology. 

Generally, the increase in communications and 
the ability to communicate rapidly with increas-
ingly larger numbers of people is probably the 
major story of the technological impact. How our 
society or any other copes with this many-faceted 

set of pressures and problems is a major question. 
It is clear that systematically, or haphazardly, 

societies must cope with this ever-increasing and 
widespread net of problems. 



Chapter 7 

Future Telecommunications 
Developments 

This book has explored how telecommunications tech-

nology has developed in the United States. To de-

termine why this development occurred as it did, 

this book has examined the interactions of the 

forces among various political and commercial insti-

tutions. This chapter will suggest structural or 

policy changes, changes that might be made, which 

might alter constructively future developments of 

telecommunications technology. None of these sug-

gestions is provided as the answer to a specific 
problem, and most of them carry with them or create 

some problems of their own. Hopefully, however, 

this discussion will provide the reader with 

thought-provoking material about what has happened 

and what ought to happen. 

Alternatives to Present Regulatory Approaches 

Telecommunication services have been expanding and 
improving continuously since their inception more 

than 100 years ago. Case studies in Chapters 4 and 
5 show many forces at work in determining when and 

how various telecommunication services are pro-
vided. In some cases, potential services may 

never develop because political constraints are 

only marginally related to the public interest. 

In other cases, political and regulatory agencies 

may attempt to stimulate development of new serv-

205 
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ices by requiring that certain technological capa-

bilities be provided or by permitting competitive 

situations to develop in an otherwise monopolistic 

industry. The two methods which appear to have 
been relatively the most effective in controlling 

new services are: the withholding of authorization 

for new entrants or the promulgation of restrictive 

and stifling regulations for such entrants; and 

opening up an area to free-market competition. 
Other procedures have been much less effective. 

In general most of the regulatory agency decisions 
are made so they do not adversely affect existing 

services of established industries. This means 
that the pivotal decisions are most likely to in-

volve new services. Therefore, in this area con-

sideration will be given to alternative approaches 
aimed at introducing a different balance of forces 
in the decision process. 

With a change in the balance of forces it ap-

pears possible to alter substantially the evolu-
tion of telecommunications development. The key 

factor in any such procedure is a feedback mech-
anism that will prevent continuation of the de-

velopment and evolution process when such continu-

ation is not in the public interest. This factor 

is provided by competitive forces in a free market 
and is lacking in a monopolistic industry. Intro-

duction of an equivalent effect can be accomplished 

by other means, and some such possibilities will be 
considered next. 

Pay Television 

An example of restrictive regulations is the cur-

rent status of pay television technology and ser-

vice. National networks and the TV broadcasting 

industry oppose pay television, seeing it as a 

major threat to the size of their audiences, which, 

in turn, would be a threat to advertising revenues. 

The broadcasters' strongest argument that relates 

to public interest is that the advent of pay TV 
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would eliminate "free television" and would repre-
sent a major hardship on the poor. This argument 
is difficult to overcome without changing some 
rules of operation for pay TV from those being 

considered. There seems little doubt that the main 
function of TV from the advertiser's and broad-
caster's point of view is not entertaining the poor 

but, rather, influencing the purchasing habits of 

the nonpoor. The free entertainment of the poor is 

a fringe benefit to society paid for by the more 

affluent who purchase products advertised on TV. 

For the sake of argument, assume that the 
existence of free television programming and pay 

television and its potentially greater range of 
offerings are both desirable. How might these 
two objectives be made mutually achievable? One 
approach might be to make pay TV available only 

at nonprime time--say from 10 p.m. to 1 a.m. A 
similar result might be accomplished by limiting 

pay TV to certain specified nights such as Monday 

and/or Thursday. These arrangements would provide 

a substantial audience for advertiser-sponsored 
programming while permitting major pay TV produc-
tions an opportunity to gain sufficient viewers to 
make them profitable. Some additional require-
ments might provide sufficient competition to pro-
tect viewer interests. For example, pay TV pro-

ducers might be required to provide a specified 
amount of nonpay TV programming that would be 

generally available. Furthermore, attainment of a 
specified fraction of the potential viewing audi-
ence of the free programming might be required in 
order that the pay TV broadcaster retain authority 

to offer programs. The second requirement would 
assure that the quality of the free programming 

remain high. If it did not, that is, if viewer 
surveys indicated that people did not watch it, 
then the pay TV producer would have strong incen-
tive to improve his programming because of the 

threat to his license. This is an example of con-
sumer feedback. 
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Free programming requirements could be changed 
in terms of time or audience penetration as a 

means of controlling the availability and quality 
of such programming. Free programming would com-
pete with advertiser-sponsored programming or it 

might be advertiser-sponsored itself. The key 
factor is sampling users of free programming to 

measure its quality. The marketplace would set 
the level of quality of pay TV programming. 

Telephone System 

Because of the vast resources of capital, tech-
nology, manufacturing, and marketing, it is un-
realistic to expect any meaningful competition in 

primary services supplied by the Bell System. The 
telephone industry has operated as a regulated 
monopoly for decades. By almost any standard of 

comparison, that operation has been highly success-
ful and has led to an outstanding telephone service 
in this country--unquestionably the best in the 

world. Nevertheless, even though progress in 
telephone services has been continuous and sub-

stantial, it is not obvious that their development 

has been optimal. 
In many ways the telephone companies operate 

as a benevolent monopoly. Meeting their customer 
needs is based on their judgment and evaluation of 
those needs and their decision as to whether those 

needs are being met appropriately at any particular 
time. Decisions to provide specific new services, 

for example, automatic fire alarms or automatic 
telephone answering, appear to be made with little 
weight given to consumer preferences other than 

whether such services would be marketable. Since 
there are more technologically feasible and market-
able services than there are capital resources to 

provide them, the decision generally is not heavily 

weighted in terms of consumer preferences. Be-
cause of the monopolistic nature of the telephone 
system, the consumer has virtually no recourse if 
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he does not agree with the policies being pursued 
by the telephone company. The ineffectiveness of 

the regulatory action in controlling services is 

clearly evidenced by the great disparity between 
services different telephone companies supply to 

adjacent communities. A frequent complaint of 

non-Bell customers is that they have outdated and 

inadequate telephone services compared with what 

is already in service in a large part of the Bell 
System. 

The question that must be addressed is whether 
or not it is possible to introduce into the tele-

phone system a new force that will provide some 

of the desirable features of open competition in 

providing an input for customer preferences. FCC 

attempts to introduce competition have not been 

successful. Either the telephone company has 

chosen not to compete or to compete so strongly 

that it virtually overpowers the new entrant. 
An example of noncompetition by the telephone 

company is the Carterfone decision discussed in 

Chapter 5. In this case the FCC ruled that appa-

ratus not owned by the telephone company could be 

connected into the telephone system. After some 

attempt to have the ruling overturned in the 
courts, AT&T dropped its formal opposition. In 

some areas such as PBX exchanges, AT&T is attempt-

ing to preserve a competitive position but in most 

areas of foreign attachments the telephone company 

is making no attempt to compete. Thus, an essen-
tially noncompetitive situation exists as far as 

the telephone company is concerned. One thing 

this means is that the vast engineering and manu-

facturing resources of AT&T will not be brought 

to bear on this area of technological development. 

An example of the opposite reaction by the tel-

ephone company is the MCI decision also discussed 

in Chapter 5. In this case the FCC ruled that 

Microwave Communications, Inc., would be licensed 
to provide certain intercity data transmission 
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services not then available from the telephone 

company. Again, as in the Carterfone case, AT&T 

resisted this decision through court action. More 

importantly, however, AT&T undertook an acceler-
ated research and development program to improve 

the range and quality of data transmission services 

that it could supply. Its development program was 

highly successful and it was able to supply a wide 

range of data transmission services at low costs--

lower, in fact, than those for which MCI could 

provide the same services. There seems little 

doubt that the same, or equivalent, data trans-

mission capabilities would eventually have been 

developed on a timetable established by the tele-

phone company. 
This particular intervention by the FCC altered 

that timetable and caused a reshuffling of sub-

stantial engineering and other resources by the 

Bell system. Whether, in the long run, this forced 

competition resulted in a net improvement of the 

telecommunications system or whether it just inter-

changed the timetable of certain of the services 

will be difficult to determine. However, it seems 

unlikely that the crash development of the data 
transmission capability is likely to have been as 

efficiently conducted as if it had been part of a 

more carefully planned program. 
On the other hand, without the incentive intro-

duced by competition from a new entrant, the re-
ordering of priorities would not have occurred and 

data transmission costs would not have undergone 

the dramatic decrease that they did at that par-

ticular time. At best, the introduction of direct 

competition into markets dominated by the tele-

phone companies appears to be of doubtful value. 

Some other technique must be employed to obtain 

the benefits equivalent to those resulting from 

competition without attempting to destroy the 

natural monopoly characteristics of telephony 

itself. 
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Synthetic Competition. In a free enterprise 

system competition among various corporations 
vying for a share of the market is expected. Varia-

tions in price, product or service characteristics, 

and marketing strategy will lead to preferential 

selection of customers. The product or service 

finding greatest acceptance with the customers 
will produce an imbalance in sales that will cause 

companies that are noncompetitive to alter their 
approach in such a manner as to make their product 

or service more attractive to prospective custom-

ers. Many situations arise that prevent the ideal 

operation of a competitive free enterprise system, 

and the automatic correction caused by feedback 

through customer selection may be absent. Such a 
situation occurs when a monopoly exists and a sin-

gle company controls the diversity of products and 

services. This problem is particularly aggravated 

when the monopolist has sufficiently large re-

sources to suppress competition by undercutting 

prices in areas where such competition is at-
tempted. Under such conditions no significant 

competition can result and, therefore, customer 

preferences are given only minor weight in deter-

mining policies. 

Recently, the FCC instituted a fact-finding 

proceeding with regard to the role of competition 

in the telecommunications industry. (15) With re-

gard to this inquiry, AT&T offered the following 

comments (16): 

1. Telecommunications services are most widely 
available at the lowest overall cost to the entire 
public and the country when those services are pro-
vided by regulated monopolies. 

2. When competition is introduced in the telecom-
munications industry, it results in higher overall 
costs and in increased rates to exchange service 
users. These adverse effects on exchange users 
can be mitigated if existing carriers are allowed 
to compete on an equal basis. 
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3. The public interest will be most adversely af-
fected--in terms of service availability, cost and 
quality--when telecommunications services are pro-
vided under a system of contrived competition or 
arbitrary market allocation. 

These conclusions stem from the fact that the 
telecommunications industry displays economies of 
scale and the characteristics of a natural mono-
poly in the provision of services as a whole. 

Theory suggests that since natural monopoly 
characteristics are present, the telecommunica-
tions field should hold little attraction for com-
petitors. That would be true today if the industry 
had not followed pricing policies explicitly de-
signed to attain the goal of universal service. 
This goal was made the law of the land in the Com-
munications Act of 1934: 

.to make available so far as possible, to all 
the people of the United States, a rapid, efficient, 
Nation-wide and world-wide wire and radio communi-
cations service with adequate facilities at reason-
able charges..." 

Ironically the very success of the regulated 
telecommunications industry in reaching the goal 
of universal service at reasonable rates makes it 
vulnerable to selective competition, because this 
success has been achieved in great part through 

the application of value-of-service pricing and 
nationwide and statewide rate and cost averaging. 

This type of pricing, approved and even encouraged 
by regulators at both the state and federal levels, 

invites selective entry into those parts of the 
industry that can be served with the least cost 
and at the highest profit. Yet these are the very 
pricing policies that give the service its widest 
availability. 

It appears that the telephone industry can make 

a very strong case to support its monopolistic po-

sition and it seems improbable that it will be 
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seriously threatened in the near future. Some 
alternative approach would seem indicated. 

The FCC recently issued its decision regarding 

this major inquiry and found very little to criti-

cize about the AT&T rate base or methods of opera-

tion. The agency did ask that AT&T justify some 

of its practice more precisely than had been done 

to date. However, the thrust of the commission's 
decision was that the services and the prices 

charged were excellent and reasonable, respectively. 

The arguments and evidence presented by the common 

carrier were apparently quite compelling when the 
commission gave them close scrutiny. 

In situations where the possibility of free 

market competition does not exist, it would appear 

reasonable to attempt to achieve some of the desir-

able features of such competition by other means. 
Several possibilities appear to have sufficient 

promise to warrant further consideration. Two of 

the highly desirable primary benefits of competi-
tion are diversity of offerings allowing customer 

preference to be exhibited and pressure to keep 

prices low to increase the fraction of the market 
a particular company can capture. Because of the 

regulated nature of telecommunications, it may not 
be necessary to provide for price competition but 

rather to rely on price justification as is done 

now. If this is so, then the primary requirement 
would be some type of product and service diver-

sity that would provide accurate customer prefer-
ence feedback. 

One method of generating customer-preference 

feedback in the telephone industry would be to re-

quire that a substantially increased range of 

services and equipments be made available to cus-

tomers. These need not be made available to all 
users but might be provided in selected test or 

control regions. The results of such experiments 
would be required inputs to the regulatory agency 

for the approval of new or the adjustment of old 
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services. In this way customers would have a way 

of registering their preferences meaningfully--

comparable in many ways to a competitive situation. 

Some thought would have to be given to the ways in 

which the various alternative services and devices 

would be selected. One approach might be the joint 

agency/industry development of a list of potential 

services and devices which must be made available 

to test groups of customers before such services 

are inaugurated in any sizeable way. 

In keeping with any attempt to have the regula-

tory agency engage more actively in determining 

what technology will be developed, apparently some 
restructuring of the FCC should be done. Today the 

FCC consists of commissioners with legal back-

grounds. The introduction of stronger technolog-
ical and consumer-oriented voices on the commission 

would provide a more balanced approach to the prob-

lems inherent in any attempt to provide a simulated 

competitive situation for determining the direc-

tions of technological evolution. 

Selective Competition. Another approach to pro-

viding competition-induced feedback of customers 

is to permit open competition in certain areas. 

Examples of this are foreign attachments to the 
telephone system, the supplying of private leased 
lines by special carriers, and paging services. 

In some developing areas competition also appears 
feasible. The most imminent is that of mobile 

telephone services. They could well be provided 
competitively within a single geographical area 

without any danger of damaging the integrity of 

the switched telephone system. 

Other possibilities for direct competition might 

be developed from the lists of potential technolog-

ical services and devices that are prepared for the 
simulated competition approach. Some of the pro-

posed devices or services might be of no interest 

to the telephone company and, therefore, could be 

made available through open competition. In the 
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long run it may be that supplying the distribu-

tion, switching, and transmission of signals be-

comes the primary function of the telephone company 

while generation and use of the signals is the pri-

mary function of broad-based industrial competitive 

activities. If such services included the handling 

of wideband signals such as those of CATV and the 
full ramifications of the wired city, the magni-

tude of the physical plant and the capital invest-
ment involved would be of such proportions as to 

dwarf present telephone company investments. 

Data Transmission 

The transmission of information other than con-

ventional radio, television, and voice signals is 

expanding at an enormous rate. This category of 

telecommunications called data transmission in-

cludes such things as airline reservations; ac-

counting, inventory, and production control opera-

tions of companies; linking of computers at widely 

separated locations; and interrogation and response 

of remote data banks, ranging from credit ratings 
to criminal records. These will eventually include 

many presently undreamed of services. As we move 

toward a cashless society and an electronic postal 

service this kind of information will far exceed 

that handled by the conventional switched tele-

phone system. Meanwhile, there is no way that 

data transmission systems can operate completely 

independently of the switched telephone system. 

This is because isolated users, such as retail 

outlets or individuals in their homes, need to be 

able to access the data transmission system in an 

economical manner, and this implies use of the 
already available telephone system. 

The direction of future developments in this 
area is complex. Already, several highly di-

vergent approaches are being employed in the de-

velopment of data transmission systems. Common 

carriers, such as AT&T, have microwave and coaxial 
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cable systems suitable for both voice and data 

transmission; the specialized carriers such as MCI 

have dedicated microwave systems for data transmis-

sion; and a whole host of companies are developing 

satellite systems with multiple point-to-point 
data transmission capabilities. 

AT&T takes the position that denying it the op-
portunity to offer data transmission services will 

unquestionably lead to substantially higher tele-

phone rates due to loss of subsidies that data 

transmission services provide. Yet, it is clear 
that meaningful competition with common carriers 

in a situation where they have a guaranteed use 

of voice services is not possible. It would be-

come impossible to tell which service was subsi-

dizing the other. 

Because of the anticipated growth in data trans-

mission via satellites the inherent advantages that 

the common carriers have in already-installed 

ground-based microwave systems will no longer be 

very important. The data transmission requirements 

will overshadow the telephone usage in a few years 

and will be the dominant factor in the competitive 
situation. In the long run it appears that free 

competition for data transmission services via 

satellite may be a feasible approach to control of 
the marketplace. In such a case participation by 

the common carriers would be on an equal basis 
with other companies and they would not enjoy any 

special advantage because of their current respon-

sibilities of providing low cost telephone serv-
ices. It would be desirable for the large common 

carriers such as AT&T and GTE to enter this market 
because of the strong contributions their technical 

expertise would make to both quality and cost of 

service. However, their entry would be as an equal 

competitor rather than with any substantial advan-

tage due to their telephone operation. 

In the future, data transmission services will 

be as important a part of a nation's life blood 
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as the telephone is today. The same kind of pre-
cautions will have to be taken to assure continuity 

and reliability of service as is done now with the 

telephone. A major factor in such precautions may 

well be having available multiple, competing serv-

ices that can interchange transmission capacity 

among each other. Many services such as banking, 

criminal data banks, military logistics, or air 

traffic control will require extraordinary relia-
bility to avoid the disastrous results which could 

occur with loss of such services for even a short 

period of time. Other types of services of a more 

routine nature would be only slightly affected by 

short down-times for the systems. Careful planning 

will be required to insure intersystem compati-

bility and interconnectability. Regulatory and 

legal decisions made now will have lasting effects 

on how the data transmission services of the fu-

ture develop and where the line is drawn between 

the natural monopoly of the switched telephone 

system and competitive data transmission services 

Conclusions 

The development of telecommunications technology 

and its uses are strongly influenced by many 

factors discussed in earlier sections of this 

book. The rate of development and use, as well as 

the direction of evolution, depend on a wide vari-

ety of political forces and processes, in addition 

to economic variables which structure such develop-
ment. In a major way these nontechnological con-

siderations impinge on and control telecommunica-

tions development and growth. The results of this 

complex interplay depend upon which forces or 

factors dominate a particular issue or policy pro-

cess that is crucial to the outcome. The FCC pol-
icies on cable TV illustrate the traditional 
pattern of protecting the status quo, while seek-

ing to achieve an acceptable compromise with the 
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challenging interest on this issue. While this 

outcome is often the pattern that emerges from 

the political allocation process, it is not always 

the end result, as in the cases of Carterfone and 

MCI efforts to produce competition with the large 

common carriers. Certainly, the outcome is not 

pre-ordained in telecommunications issues. 

Two general categories of efforts have been 

tried to achieve changes in the development of 

technology. The first involves the development 
of new entrants and challengers who seek to dis-

lodge the established industry in a head-on con-
frontation in the political arenas. Challengers 

have tried this often, but with little success. 
Usually, the potent political power of the estab-

lished groups dominates in such an encounter. The 

second category of efforts relates to changing 

either the institutions which make the allocations 
or changing the processes by which the allocative 

decisions are made. 

What changes made in the processes or institu-
tions seek to accomplish is to permit access to 

new groups of interests (e.g., consumers). Or they 

give new or different forces the ability to par-

ticipate in decision-making, or even to control or 
dominate such decision-making. The success of 

such adjustments is never certain beforehand. 

However, given the existing processes and their 

results, certain changes in the FCC or in the 

other allocative processes could be made with fair 

certainty that particular problems would be elimi-
nated. The objective of such institutional changes, 

however, is not just to alter structure. Rather, 

the purpose is to achieve different policies re-
garding the use and development of technology. 

The discussions in this book illustrate the 
complexity of the forces and constraints operating 

to control developments in telecommunications. 

These forces and constraints are only partially 
understood and are themselves constantly changing 
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so that the process is dynamic from both the 

technological and the political point of view. 

A much better understanding of these processes 

will be required before any planned technological 

evolution can hope to succeed. Some FCC attempts 

to stimulate development in certain areas or to 

introduce competition indicate an awareness of the 
need for altering or influencing technological de-

velopments. However, until there is better under-
standing of the social, political, and technological 

factors in such processes there is little hope that 

they will accomplish their objectives. 

An alternative procedure that has some promise 

is to cause innovations to be introduced in a 

manner that will provide feedback from users as 

well as suppliers so as to provide a self-
stabilizing marketplace in the absence of price 

competition. Such a procedure permits acquisition 

of data based on actual user experience with vari-

ous telecommunications services before large scale 

commitments of resources are made. 
In some situations such as data transmission 

by satellite and dedicated surface transmission 

links it appears feasible to permit a competitive 

situation to develop. Where such data transmis-

sion operations provide services vital to the day-

to-day welfare and safety of the public, it will 

be necessary to provide safeguards against cata-

strophic loss of services by requiring standardi-
zation of transmission formats and rerouting 

capabilities so that loss of some part of a sys-

tem will not mean loss of data transmission capa-

bility. 





Appendix 

The purpose of this appendix is to present some of the exact 
wording which appears in various statutes, federal regulations, 

and court and FCC decisions relating to the regulation of 
telecommunications. This should give the interested reader 

an opportunity to see exactly what the "words" provide for in 
the various documents. Clearly, the words are not the only 

important dimensions of these documents, since their impacts 
reach far beyond the words. The interpretations placed on 

the documents by courts, the commission, and others clearly 

outline more fully than just the words what effect they will 

have. 
Several explanatory notes should be provided here. Par-

ticular portions of these documents provide the basis for 

particular policies which have been discussed earlier in this 

book. For example, the All-Channel Receiver law is contained 
in 4 303(s) of Title 47 of the United States Code. This brief 

paragraph forms the statutory authority for a small portion of 
the Code of Federal Regulations (44 15.65-15.68) which may 
have a profound effect on the development of UHF television 

broadcasting. The language of the Supreme Court in South-

western Cable, while vague, provides the legal authority for 
all of 4 76 of the Code of Federal Regulations dealing with 

cable television regulations, a small portion of which is re-
printed in this appendix. The Communications Satellite Act 

of 1962 is contained in 47 U.S.C. 44 701 ff. Although only 
portions of it are reprinted, they provide the essence of the 

statute creating an entire structure for development of the 

communications satellite industry. Where appropriate, the 

statutory wording is provided, and then either the regulation 

or court decision wording pertaining to particular parts of 

the statute are provided. In this way the reader can see how 
the commission or court has used the law, to develop a pol-

icy--at least in terms of wording. 

221 
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The Communications Act of 1934 as Amended. 

This statute is found in Title 47 of the United States Code 

(47 U.S.C.). Particular sections of this statute are pre-
sented here to give the reader a picture of the words author-
izing the FCC to regulate wire and radio communications in 
this country. 

§ 151. Purposes of chapter; Federal Communications Commission 
created 

For the purpose of regulating interstate and foreign commerce 
in communication by wire and radio so as to make available, 

so far as possible, to all the people of the United States a 
rapid, efficient, Nation-wide, and world-wide wire and radio 

communication service with adequate facilities at reasonable 
charges, for the purpose of the national defense, for the pur-

pose of promoting safety of life and property through the use 
of wire and radio communication, and for the purpose of secur-

ing a more effective execution of this policy by centralizing 
authority heretofore granted by law to several agencies and by 

granting additional authority with respect to interstate and 

foreign commerce in wire and radio communication, there is 
created a commission to be known as the "Federal Communications 

Commission", which shall be constituted as hereinafter pro-
vided, and which shall execute and enforce the provisions of 
this chapter. 

SUBCHAPTER II. COMMON CARRIERS 

§ 201. Service and charges 

(a) It shall be the duty of every common carrier engaged 
in interstate or foreign communication by wire or radio to 

furnish such communication service upon reasonable request 
therefor; and, in accordance with the orders of the Commission, 
in cases where the Commission, after opportunity for hearing, 
finds such action necessary or desirable in the public inter-

est, to establish physical connections with other carriers, to 

establish through routes and charges applicable thereto and 
the divisions of such charges, and to establish and provide 

facilities and regulations for operating such through routes. 
(b) All charges, practices, classifications, and regula-

tions for and in connection with such communication service, 

shall be just and reasonable, and any such charge, practice, 

classification, or regulation that is unjust or unreasonable 
is declared to be unlawful: Provided, That communications by 
wire or radio subject to this chapter may be classified into 

day, night, repeated, unrepeated, letter, commercial, press, 

Government, and such other classes as the Commission may de-

cide to be just and reasonable, and different charges may be 

made for the different classes of communications: Provided 

further, That nothing in this chapter or in any other provi-

sion of law shall be construed to prevent a common carrier 
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subject to this chapter from entering into or operating under 
any contract with any common carrier not subject to this chap-
ter, for the exchange of their services, if the Commission is 
of the opinion that such contract is not contrary to the pub-

lic interest: 
* * * 

§ 205. Commission authorized to prescribe just and reasonable 
charges; penalties for violations 

(a) Whenever, after full opportunity for hearing, upon a 
complaint or under an order for investigation and hearing made 
by the Commission on its own initiative, the Commission shall 
be of opinion that any charge, classification, regulation, or 
practice of any carrier or carriers is or will be in violation 
of any of the provisions of this chapter, the Commission is 
authorized and empowered to determine and prescribe what will 
be the just and reasonable charge or the maximum or minimum, 
or maximum and minimum, charge or charges to be thereafter ob-

served, and what classification, regulation, or practice is or 
will be just, fair, and reasonable, to be thereafter followed, 
and to make an order that the carrier or carriers shall cease 
and desist from such violation to the extent that the Commis-
sion finds that the same does or will exist, and shall not 
thereafter publish, demand, or collect any charge other than 

the charge so prescribed, or in excess of the maximum or less 
than the minimum so prescribed, as the case may be, and shall 
adopt the classification and shall conform to and observe the 

regulation or practice so prescribed. 
(b) Any carrier, any officer, representative, or agent of 

a carrier, or any receiver, trustee, lessee, or agent of either 
of them, who knowingly fails or neglects to obey any order made 
under the provisions of this section shall forfeit to the 
United States the sum of $1,000 for each offense. Every dis-
tinct violation shall be a separate offense, and in case of 
continuing violation each day shall be deemed a separate of-
fense. 

§ 301. License for radio communication or transmission of 
energy 

It is the purpose of this chapter, among other things, to main-
tain the control of the United States over all the channels of 
interstate and foreign radio transmission; and to provide for 
the use of such channels, but not the ownership thereof, by 
persons for limited periods of time, under licenses granted by 
Federal authority, and no such license shall be construed to 
create any right, beyond the terms, conditions, and periods of 
the license. No person shall use or operate any apparatus for 
the transmission of energy or communications or signals by ra-
dio (a) from one place in any Territory or possession of the 
United States or in the District of Columbia to another place 



224 Hermes Bound 

in the same Territory, possession, or District; or (b) from 

any State, Territory, or possession of the United States, or 

from the District of Columbia to any other State, Territory, 

or possession of the United States; or (c) from any place in 

any State, Territory, or possession of the United States, or 

in the District of Columbia, to any place in any foreign 
country or to any vessel; or (d) within any State when the 

effects of such use extend beyond the borders of said State, 

or when interference is caused by such use or operation with 

the transmission of such energy, communications, or signals 
from within said State to any place beyond its borders, or 
from any place beyond its borders to any place within said 

State, or with the transmission or reception of such energy, 
communications, or signals from and/or to places beyond the 

borders of said State; or (e) upon any vessel or aircraft of 

the United States; or (f) upon any other mobile stations with-
in the jurisdiction of the United States, except under and in 

accordance with this chapter and with a license in that behalf 

granted under the provisions of this chapter. 

§ 303. Powers and duties of Commission 

Except as otherwise provided in this chapter, the Commission 

from time to time, as public convenience, interest, or neces-
sity requires, shall--

(a) Classify radio stations; 

(b) Prescribe the nature of the service to be rendered by 
each class of licensed stations and each station within any 

class; 
(c) Assign bands of frequencies to the various classes of 

stations, and assign frequencies for each individual station 
and determine the power which each station shall use and the 

time during which it may operate; 
(d) Determine the location of classes of stations or indi-

vidual stations; 

(e) Regulate the kind of apparatus to be used with respect 

to its external effects and the purity and sharpness of the 

emissions from each station and from the apparatus therein; 
(f) Make such regulations not inconsistent with law as it 

may deem necessary to prevent interference between stations 

and to carry out the provisions of this chapter: Provided, how-
ever, That changes in the frequencies, authorized power, or in 

the times of operation of any station, shall not be made with-

out the consent of the station licensee unless, after a public 
hearing, the Commission shall determine that such changes will 

promote public convenience or interest or will serve public 

necessity, or the provisions of this chapter will be more fully 
complied with; 

(g) Study new uses for radio, provide for experimental 
uses of frequencies, and generally encourage the larger and 

more effective use of radio in the public interest; 
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(h) Have authority to establish areas or zones to be 

served by any station; 
(i) Have authority to make special regulations applicable 

to radio stations engaged in chain broadcasting; 
(j) Have authority to make general rules and regulations 

requiring stations to keep such records of programs, trans-
missions of energy, communications, or signals as it may deem 
desirable; 

(k) Have authority to exclude from the requirements of any 
regulations in whole or in part any radio station upon rail-

road rolling stock, or to modify such regulations in its dis-
cretion; 

(1) Have authority to prescribe the qualifications of 

station operators, to classify them according to the duties to 
be performed, to fix the forms of such licenses, and to issue 

them to such citizens or nationals of the United States as the 

Commission finds qualified, except that in issuing licenses 
for the operation of radio stations on aircraft the Commission 

may, if it finds that the public interest will be served 

thereby, waive the requirement of citizenship in the case of 
persons holding United States pilot certificates or in the 

case of persons holding foreign aircraft pilot certificates 
which are valid in the United States on the basis of recipro-
cal agreements entered into with foreign governments; 

(m)(1) Have authority to suspend the license of any oper-
ator upon proof sufficient to satisfy the Commission that the 

licensee--

(A) has violated any provision of any Act, treaty, or 

convention binding on the United States,'which the Commis-
sion is authorized to administer, or any such Act, treaty, 

or convention; or 

(B) has failed to carry out a lawful order of the master 

or person lawfully in charge of the ship or aircraft on 

which he is employed; or 

(C) has willfully damaged or permitted radio apparatus 

or installations to be damaged; or 

(D) has transmitted superfluous radio communications 
or signals or communications containing profane or obscene 

words, language, or meaning, or has knowingly transmitted--

(1) false or deceptive signals or communications, or 
(2) a call signal or letter which has not been assign-

ed by proper authority to the station he is operating; or 

(E) has willfully or maliciously interfered with any 
other radio communications or signals; or 

(F) has obtained or attempted to obtain, or has assisted 

another to obtain or attempt to obtain, an operator's 
license by fraudulent means. 

(2) No order or suspension of any operator's license 

shall take effect until fifteen days' notice in writing 

thereof, stating the cause for the proposed suspension, 
has been given to the operator licensee who may make written 
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application to the Commission at any time within said fif-
teen days for a hearing upon such order. The notice to the 
operator licensee shall not be effective until actually re-

ceived by him, and from that time he shall have fifteen 
days in which to mail the said application. In the event 
that physical conditions prevent mailing of the application 
at the expiration of the fifteen-day period, the applica-
tion shall then be mailed as soon as possible thereafter, 
accompanied by a satisfactory explanation of the delay. 
Upon receipt by the Commission of such application for hear-

ing, said order of suspension shall be held in abeyance un-
til the conclusion of the hearing which shall be conducted 
under such rules as the Commission may prescribe. Upon the 
conclusion of said hearing the Commission may affirm, modi-
fy, or revoke said order of suspension. 
(n) Have authority to inspect all radio installations asso-

ciated with stations required to be licensed by any Act or 
which are subject to the provisions of any Act, treaty, or con-
vention binding on the United States, to ascertain whether in 
construction, installation, and operation they conform to the 
requirements of the rules and regulations of the Commission, 
the provisions of any Act, the terms of any treaty or conven-
tion binding on the United States, and the conditions of the 
license or other instrument of authorization under which they 
are constructed, installed, or operated. 

(o) Have authority to designate call letters of all sta-
tions; 

(p) Have authority to cause to be published such call let-
ters and such other announcements and data as in the judgment 

of the Commission may be required for the efficient operation 
of radio stations subject to the jurisdiction of the United 
States and for the proper enforcement of this chapter; 

(q) Have authority to require the painting and/or illumi-

nation of radio towers if and when in its judgment such towers 
constitute, or there is a reasonable possibility that they may 

constitute, a menace to air navigation. 
(r) Make such rules and regulations and prescribe such 

restrictions and conditions, not inconsistent with law, as may 

be necessary to carry out the provisions of this chapter, or 
any international radio or wire communications treaty or con-
vention, or regulations annexed thereto, including any treaty 
or convention insofar as it relates to the use of radio, to 
which the United States is or may hereafter become a party. 

(s) Have authority to require that apparatus designed to 

receive television pictures broadcast simultaneously with sound 
be capable of adequately receiving all frequencies allocated by 
the Commission to television broadcasting when such apparatus 
is shipped in interstate commerce, or is imported from any for-
eign country into the United States, for sale or resale to the 

public. 
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§ 701. Congressional declaration of policy and purpose 
(a) The Congress declares that it is the policy of the 

United States to establish, in conjunction and in cooperation 
with other countries, as expeditiously as practicable a com-
mercial communications satellite system, as part of an improved 
global communications network, which will be responsive to pub-
lic needs and national objectives, which will serve the com-

munication needs of the United States and other countries, and 
which will contribute to world peace and understanding. 

(b) The new and expanded telecommunication services are to 

be made available as promptly as possible and are to be extend-

ed to provide global coverage at the earliest practicable date. 
In effectuating this program, care and attention will be direc-

ted toward providing such services to economically less devel-

oped countries and areas as well as those more highly developed, 
toward efficient and economical use of the electromagnetic fre-

quency spectrum, and toward the reflection of the benefits of 
this new technology in both quality of services and charges for 

such services. 

(c) In order to facilitate this development and to provide 

for the widest possible participation by private enterprise, 
United States participation in the global system shall be in 

the form of a private corporation, subject to appropriate gov-
ernmental regulation. It is the intent of Congress that all 

authorized users shall have nondiscriminatory access to the 

system; that maximum competition be maintained in the provision 

of equipment and services utilized by the system; that the 

corporation created under this chapter be so organized and 

operated as to maintain and strengthen competition in the pro-
vision of communications services to the public; and that the 

activities of the corporation created under this chapter and 

of the persons or companies participating in the ownership of 
the corporation shall be consistent with the Federal antitrust 
laws. 

(d) It is not the intent of Congress by this chapter to 

preclude the use of the communications satellite system for 

domestic communications services where consistent with the pro-

visions of this chapter nor to preclude the creation of addi-
tional communications satellite systems, if required to meet 

unique governmental needs or if otherwise required in the na-
tional interest. 

§ 721. Implementation of policy 

In order to achieve the objectives and to carry out the pur-
poses of this chapter--

(a) the President shall--
(1) aid in the planning and development and foster the 

execution of a national program for the establishment and 

operation, as expeditiously as possible, of a commercial 
communications satellite system; 
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(2) provide for continuous review of all phases of the 
development and operation of such a system, including the 
activities of a communications satellite corporation auth-
orized under subchapter III of this chapter; 

(3) coordinate the activities of governmental agencies 
with responsibilities in the field of telecommunication, so 
as to insure that there is full and effective compliance at 
all times with the policies set forth in this chapter; 

(4) exercise such supervision over relationships of the 

corporation with foreign governments or entities or with 

international bodies as may be appropriate to assure that 
such relationships shall be consistent with the national in-
terest and foreign policy of the United States; 

(5) insure that timely arrangements are made under which 
there can be foreign participation in the establishment and 
use of a communications satellite system; 

(6) take all necessary steps to insure the availability 
and appropriate utilization of the communications satellite 

system for general governmental purposes except where a 
separate communications satellite system is required to 
meet unique governmental needs, or is otherwise required 
in the national interest; and 

(7) so exercise his authority as to help attain coordi-
nated and efficient use of the electromagnetic spectrum and 
the technical compatibility of the system with existing 
communications facilities both in the United States and 
abroad. 
(b) the National Aeronautics and Space Administration 

shall--
(1) advise the Commission on technical characteristics 

of the communications satellite system; 
(2) cooperate with the corporation in research and de-

velopment to the extent deemed appropriate by the Admini-
stration in the public interest; 

(3) assist the corporation in the conduct of its research 
and development program by furnishing to the corporation, 
when requested, on a reimbursable basis, such satellite 
launching and associated services as the Administration 
deems necessary for the most expeditious and economical de-
velopment of the communications satellite system; 

(4) consult with the corporation with respect to the 
technical characteristics of the communications satellite 
system; 

(5) furnish to the corporation, on request and on a re-

imbursable basis, satellite launching and associated ser-
vices required for the establishment, operation, and main-

tenance of the communications satellite system approved by 
the Commission; and 

(6) to the extent feasible, furnish other services, on 
a reimbursable basis, to the corporation in connection with 
the establishment and operation of the system. 
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(c) the Federal Communications Commission, in its admini-
stration of the provisions of the Communications Act of 1934, 
as amended, and as supplemented by this chapter, shall--

(1) insure effective competition, including the use of 
competitive bidding where appropriate, in the procurement 
by the corporation and communications common carriers of 
apparatus, equipment, and services required for the estab-

lishment and operation of the communications satellite sys-
tem and satellite terminal stations; and the Commission 
shall consult with the Small Business Administration and 

solicit its recommendations on measures and procedures which 
will insure that small business concerns are given an equi-
table opportunity to share in the procurement program of the 
corporation for property and services, including but not 
limited to research, development, construction, maintenance, 
and repair. 

(2) insure that all present and future authorized carriers 
shall have nondiscriminatory use of, and equitable access 
to, the communications satellite system and satellite termi-
nal stations under just and reasonable charges, classific-

tions, practices, regulations, and other terms and condi-
tions and regulate the manner in which available facilities 
of the system and stations are allocated among such users 
thereof; 

(3) in any case where the Secretary of State, after ob-
taining the advice of the Administration as to technical 
feasibility, has advised that commercial communication to 
a particular foreign point by means of the communications 

satellite system and satellite terminal stations should be 
established in the national interest, institute forthwith 
appropriate proceedings under section 214(d) of this title 
to require the establishment of such communication by the 

corporation and the appropriate common carrier or carriers; 
(4) insure that facilities of the communications satel-

lite system and satellite terminal stations are technically 
compatible and interconnected operationally with each other 
and with existing communications facilities; 

(5) prescribe such accounting regulations and systems 
and engage in such ratemaking procedures as will insure 
that any economies made possibly by a communications satel-

lite system are appropriately reflected in rates for public 
communication services; 

(6) approve technical characteristics of the operational 
communications satellite system to be employed by the cor-
poration and of the satellite terminal stations; and 

(7) grant appropriate authorizations for the construc-
tion and operation of each satellite terminal station; 
either to the corporation or to one or more authorized 
carriers or to the corporation and one or more such car-

riers jointly, as will best serve the public interest, con-
venience, and necessity the Commission shall authorize the 
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construction and operation of such stations by communica-
tions common carriers or the corporation, without prefer-
ence to either; 

(8) authorize the corporation to issue any shares of 

capital stock, except the initial issue of capital stock 
referred to in section 734(a) of this title, or to borrow 
any moneys, or to assume any obligation in respect of the 
securities of any other person, upon a finding that such 
issuance, borrowing, or assumption is compatible with the 
public interest, convenience, and necessity and is neces-
sary or appropriate for or consistent with carrying out the 
purposes and objectives of this chapter by the corporation; 

(9) insure that no substantial additions are made by the 
corporation or carriers with respect to facilities of the 

system or satellite terminal stations unless such additions 
are required by the public interest, convenience, and 
necessity; 

(10) require, in accordance with the procedural require-
ments of section 214 of this title, that additions be made 
by the corporation or carriers with respect to facilities 
of the system or satellite terminal stations where such ad-
ditions would serve the public interest, convenience, and 
necessity; and 

(11) make rules and regulations to carry out the pro-
visions of this chapter. 

§ 735. Powers of corporation; specific activities of corpo-
ration; possession of usual powers of stock corpora-
tion 

(a) In order to achieve the objectives and to carry out the 
purposes of this chapter, the corporation is authorized to--

(1) plan, initiate, construct, own, manage, and operate 
itself or in conjunction with foreign governments or busi-
ness entities a commercial communications satellite sys-
tem; 

(2) furnish, for hire, channels of communication to 
United States communications common carriers and to other 
authorized entities, foreign and domestic; and 

(3) own and operate satellite terminal stations when 
licensed by the Commission under section 721(c)(7) of this 
title. 
(b) Included in the activities authorized to the corpora-

tion for accomplishment of the purposes indicated in subsection 
(a) of this section, are, among others not specifically named--

(1) to conduct or contract for research and development 
related to its mission; 

(2) to acquire the physical facilities, equipment and 
devices necessary to its operations, including communica-
tions satellites and associated equipment and facilities, 
whether by construction, purchase, or gift; 



Appendix 231 

(3) to purchase satellite launching and related services 
from the United States Government; 

(4) to contract with authorized users, including the 

United States Government, for the services of the communi-
cations satellite system; and 

(5) to develop plans for the technical specifications of 
all elements of the communications satellite system. 

(c) To carry out the foregoing purposes, the corporation 

shall have the usual powers conferred upon a stock corporation 

by the District of Columbia Business Corporation Act. 

U.S. v. Southwestern Cable Co. 

In this case the Supreme Court held that the FCC had juris-

diction to regulate CATV systems. Footnotes and various 
citations have been removed from the Court opinion. 

OPINION OF THE COURT 

Mr. Justice Harlan delivered the opinion of the Court. 
These cases stem from proceedings conducted by the Federal 

Communications Commission after requests by Midwest Television 
for relief under §§ 74.1107 and 74.1109 of the rules promul-

gated by the Commission for the regulation of community antenna 
television (CATV) systems. Midwest averred that respondents' 
CATV systems transmitted the signals of Los Angeles broad-

casting stations into the San Diego area, and thereby had, in-
consistently with the public interest, adversely affected Mid-

west's San Diego station. Midwest sought an appropriate order 
limiting the carriage of such signals by respondents' systems. 
After consideration of the petition and of various responsive 

pleadings, the Commission restricted the expansion of respond-

ents' service in areas in which they had not operated on Feb-
ruary 15, 1966, pending hearings to be conducted on the merits 

of Midwest's complaints. 

On petitions for review, the Court of Appeals for the Ninth 

Circuit held that the Commission lacks authority under the 
Communications Act of 1934, 48 Stat 1064, 47 USC § 151, to is-

sue such an order. 378 F2d 118. We granted certiorari to 
consider this important question of regulatory authority. 

For reasons that follow, we reverse. 
* * 

II 
We must first emphasize that questions as to the validity 

of the specific rules promulgated by the Commission for the 

regulation of CATV are not now before the Court. The issues 

in these cases are only two: whether the Commission has au-
thority under the Communications Act to regulate CATV systems, 

and, if it has, whether it has, in addition, authority to is-

sue the prohibitory order here in question. 

The Commission's authority to regulate broadcasting and 
other communications is derived from the Communications Act 
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of 1934, as amended. The Act's provisions are explicitly ap-
plicable to "all interstate and foreign communication by wire 

or radio . . . ." 47 USC § 152(a). The Commission's responsi-

bilities are no more narrow: it is required to endeavor to 
"make available . . . to all the people of the United States 

a rapid, efficient, Nation-wide, and world-wide and radio com-

munication service . . . ." 47 USC § 151. The Commission was 
expected to serve as the "single Government agency" with "uni-
fied jurisdiction" and "regulatory power over all forms of 

electrical communication, whether by telephone, telegraph, 
cable, or radio." It was for this purpose given "broad author-

ity." As this Court emphasized in an earlier case, the Act's 

terms, purposes, and history all indicate that Congress "for-

mulated a unified and comprehensive regulatory system for the 
(broadcasting) industry." 

* * * 

Respondents do not suggest that 
the term "communication by wire or 
munications are defined by the Act 

transmission of . . . signals, pictures, and sounds of all 

kinds," whether by radio or cable, "including all instrumen-

talities, facilities, apparatus, and services (among other 
things, the receipt, forwarding, and delivery of communica-
tions) incidental to such transmission." 47 USC §§ 153(a), 

(b). These very general terms amply suffice to reach respond-
ents' activities. 

Nor can we doubt that CATV 

communication, even where, as 

emanate from stations located 

the CATV system operates. We 

broadcasting consists in very 

vised for, and distributed to, national audiences; respondents 

thus are ordinarily employed in the simultaneous retransmis-

sion of communications that have very often originated in other 

States. The stream of communication is essentially uninter-

rupted and properly indivisible. To categorize respondents' 

activities as intrastate would disregard the character of the 
television industry, and serve merely to prevent the national 

regulation that "is not only appropriate but essential to the 
efficient use of radio facilities." 

CATV systems are not within 
radio." Indeed, such corn-

so as to encompass "the 

systems are engaged in interstate 
here, the intercepted signals 

within the same State in which 
may take notice that television 

large part of programming de-

* * * 

Nonetheless, respondents urge that the Communications 
Act, properly understood, does not permit the regulation of 

CATV systems. First, they emphasize that the Commission in 

1959 and again in 1966 sought legislation that would have ex-

plicitly authorized such regulation, and that its efforts were 

unsuccessful. In the circumstances here, however, this cannot 

be dispositive. The Commission's requests for legislation 

evidently reflected in each instance both its uncertainty as 

to the proper width of its authority and its understandable 
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preference for more detailed policy guidance than the Communi-
cations Act now provides. We have recognized that administra-

tive agencies should, in such situations, be encouraged to 
seek from Congress clarification of the pertinent statutory 

provisions. 
* * * 

Nor can we obtain significant assistance from the various 

expressions of congressional opinion that followed the Commis-

sion's requests. In the first place, the views of one Congress 

as to the construction of a statute adopted many years before 
by another Congress have "very little, if any, significance." 

* * * 

Further, it is far from clear that Congress believed, as it 

considered these requests for legislation, that the Commission 

did not already possess regulatory authority over CATV. In 
1959, the proposed legislation was preceded by the Commission's 

declarations that it "did not intend to regulate CATV," and 

that it preferred to recommend the adoption of legislation that 

would impose specified requirements upon CATV systems. Con-
gress may well have been more troubled by the Commission's 

unwillingness to regulate than by any fears that it was unable 
to regulate. In 1966, the Commission informed Congress that 

it desired legislation in order to "confirm (its) jurisdiction 
and to establish such basic national policy as (Congress) deems 

appropriate." HR Rep No. 1635, 89th Cong, 2d Sess, 16. In re-

sponse, the House Committee on Interstate and Foreign Commerce 

said merely that it did not "either agree or disagree" with the 

jurisdictional conclusions of the Second Report, and that "the 

question of whether or not . . . the Commission has authority 
under present law to regulate CATV systems is for the courts 

to decide . . . ." Id., at 9. In these circumstances, we can-
not derive from the Commission's requests for legislation any-

thing of significant bearing on the construction question now 

before us. 

Second, respondents urge that § 152(a) does not independ-

ently confer regulatory authority upon the Commission, but 

instead merely prescribes the forms of communications to which 

the Act's other provisions may separately be made applicable. 

Respondents emphasize that the Commission does not contend 

either that CATV systems are common carriers, and thus within 

Title II of the Act, or that they are broadcasters, and thus 

within Title III. They conclude that CATV, with certain of the 
characteristics both of broadcasting and of common carriers, 

but with all of the characteristics of neither, eludes alto-

gether the Act's grasp. 

We cannot construe the Act so restrictively. Nothing in the 

language of § 152(a), in the surrounding language, or in the 
Act's history or purposes limits the Commission's authority to 

those activities and forms of communication that are specific-
ally described by the Act's other provisions. The section it-
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self states merely that the "provisions of (the Act) shall 
apply to all interstate and foreign communication by wire or 
radio . . . ." Similarly, the legislative history indicates 

that the Commission was given "regulatory power over all forms 
of electrical communication . . . ." S Rep No. 781, 73d Cong, 
2d Sess, 1. Certainly Congress could not in 1934 have foreseen 
the development of community antenna television systems, but it 
seems to us that it was precisely because congress wished "to 
maintain, through appropriate administrative control, a grip on 
the dynamic aspects of radio transmission," that it conferred 

upon the Commission a "unified jurisdiction" and "broad author-
ity." Thus, "(u)nderlying the whole (Communicatiors Act) is 
recognition of the rapidly fluctuating factors characteristic 
of the evolution of broadcasting and of the corresponding re-
quirement that the administrative process possess sufficient 
flexibility to adjust itself to these factors." 

* * * 

Congress in 1934 acted in a field that was demonstrably 
"both new and dynamic," and it therefore gave the Commission 
"a comprehensive mandate," with "not niggardly but expansive 
powers." 

* * * 

We have found no reason to believe that § 152 does not, as 
its terms suggest, confer regulatory authority over "all inter-
state . . . communication by wire or radio." 

Moreover, the Commission has reasonably concluded that reg-
ulatory authority over CATV is imperative if it is to perform 
with appropriate effectiveness certain of its other responsi-
bilities. Congress has imposed upon the Commission the "obli-
gation of providing a widely dispersed radio and television, 
service," with a "fair, efficient, and equitable distribution" 

of service among the "several States and communities." 47 USC 
§ 307(b). The Commission has, for this and other purposes, 

been granted authority to allocate broadcasting zones or areas, 
and to provide regulations "as it may deem necessary" to pre-
vent interference among the various stations. 47 USC §§ 303(f), 
(h). The Commission has concluded, and Congress has agreed, 
that these obligations require for their satisfaction the crea-

tion of a system of local broadcasting stations, such that "all 
communities of appreciable size (will) have at least one tele-
vision station as an outlet for local self-expression." In 
turn, the Commission has held that an appropriate system of 
local broadcasting may be created only if two subsidiary goals 
are realized. First, significantly wider use must be made of 

the available ultra-high-frequency channels. Second, communi-

ties must be encouraged "to launch sound and adequate programs 
to utilize the television channels now reserved for educational 
purposes." These subsidiary goals have received the endorse-

ment of Congress. 
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The Commission has reasonably found that the achievement of 
each of these purposes is "placed in jeopardy by the unregu-

lated explosive growth of CATV." HR Rep No. 1635, 89th Cong, 
2d Sess, 7. Although CATV may in some circumstances make pos-

sible "the realization of some of the (Commission's) most 

important goals," 
* * * 

its importation of distant signals into the service areas 

of local stations may also "destroy or seriously degrade the 

service offered by a television broadcaster," id., at 700, and 

thus ultimately deprive the public of the various benefits of 

a system of local broadcasting stations. In particular, the 
Commission feared that CATV might, by dividing the available 

audiences and revenues, significantly magnify the character-
istically serious financial difficulties of UHF and education-
al television broadcasters. The Commission acknowledged that 

it could not predict with certainty the consequences of unregu-

lated CATV, but reasoned that its statutory responsibilities 

demand that it "plan in advance of foreseeable events, instead 

of waiting to react to them." 
We are aware that these consequences have been variously 

estimated, but must conclude that there is substantial evi-
dence that the Commission cannot "discharge its overall respon-

sibilities without authority over this important aspect of 

television service." Staff of Senate Comm on Interstate and 
Foreign Commerce, 85th Cong, 2d Sess, The Television Inquiry: 
The Problem of Television Service for Smaller Communities 19 

(Comm Print 1959). 
The Commission has been charged with broad responsibilities 

for the orderly development of an appropriate system of local 
television broadcasting. The significance of its efforts can 

scarcely be exaggerated, for broadcasting is demonstrably a 

principal source of information and entertainment for a great 

part of the Nation's population. The Commission has reason-
ably found that the successful performance of these duties de-
mands prompt and efficacious regulation of community antenna 

television systems. We have elsewhere held that we may not, 
"in the absence of compelling evidence that such was Congress' 

intention . . . prohibit administrative action imperative for 
the achievement of any agency's ultimate purposes." 

* * * 

There is no such evidence here, and we therefore hold that 

the Commission's authority over "all interstate . . . communi-
cation by wire or radio" permits the regulation of CATV sys-

tems. 
There is no need here to determine in detail the limits of 

the Commission's authority to regulate CATV. It is enough to 

emphasize that the authority which we recognize today under 

152(a) is restricted to that reasonably ancillary to the ef-
fective performance of the Commission's various responsibili-
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ties for the regulation of television broadcasting. The Com-

mission may, for these purposes, issue "such rules and regula-
tions and prescribe such restrictions and conditions, not 

inconsistent with law," as "public convenience, interest, or 

necessity requires." 47 USC 4 303(r). We express no views as 

to the commission's authority, if any, to regulate CATV under 
any other circumstances or for any other purposes. 

* * * 

FCC Regulations 

What follows are selected portions of the regulations formu-
lated by the Federal Communications Commission in response to 

the All-Channel Receiver Act and the Southwestern Cable deci-
sion. These are found in 47 C.F.R. at the appropriate section 
indicated in the excerpt. 

§ 15.65 All-channel television broadcast reception: General 

requirement. 

Except as provided in § 15.66, all television broadcast re-
ceivers manufactured after April 30, 1964, and shipped in 

interstate commerce or imported from any foreign country into 
the United States, for sale or resale to the public, shall be 
capable of adequately receiving all channels allocated by the 
Commission to the television broadcast service. A television 

broadcast receiver is capable of adequately receiving all 
channels if it meets the requirements of §§ 15.67 and 15.68 

in effect on the day of its manufacture. 

5 15.67 All-channel television broadcast reception: Receivers 

manufactured after April 30, 1964. 

Television broadcast receivers manufactured after April 30, 
1964, shall comply with the following specifications: 

(a) Noise figure. The noise figure for any television chan-

nel between 14 and 63 inclusive, shall not be larger than 18 
db. 

(b) Peak picture sensitivity. The peak picture sensitivity 

of any television broadcast receiver, average for all channels 
between 14 and 83 inclusive, shall not be more than 8 db larger 

than the peak picture sensitivity of that receiver averaged for 
all television channels between 2 and 13 inclusive. (35 F.R. 
2666, Feb. 6, 1970) 

5 15.68 All-channel television broadcast reception: Receivers 
manufactured on or after July 1, 1971. 

(a) Effective date. The requirements of this section, in 
addition to the requirements of 4 15.67, shall apply to 10 per-
cent of the television receiver models produced by any domestic 

manufacturer, or exported to the United States by any foreign 

manufacturer, on or after July 1, 1971; 40 percent of the mod-

els produced (or exported to the United States) by any manu-
facturer on or after July 1, 1972; 70 percent of the models 
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produced (or exported to the United States) by any manufac-

turer on or after July 1, 1973; and to all receivers manufac-
tured (or exported to the United States) on or after July 1, 
1974. They shall, in addition, apply to any receiver model 
manufactured (or exported to the United States) on or after 

January 1, 1972, and not manufactured prior to that date. 

Note: The term "model" refers to all of a type of television broad-
cast receiver made (or exported to the United States) by a single manu-
facturer which combines the same basic chassis with the same size picture 
tube. To determine the number of models subject to the requirements on 
the interim compliance dates, multiply the total number of models by the 
appropriate percentage and reduce the result to the next lowest whole 
number. 

(b) Receiver requirements. On a given receiver (after any 

initial adjustment of a detent mechanism required to receive 

UHF channels), use of the UHF and VHF tuning systems shall pro-

vide approximately the same degree of tuning accuracy with ap-
proximately the same expenditure of time and effort. 

(1) Basic tuning mechanism. If any television receiver 

is equipped to provide for repeated access to VHF television 

channels at discrete tuning positions, that receiver shall 

be equipped to provide for repeated access to a minimum of 

six UHF television channels at discrete tuning positions. 
Unless a discrete tuning position is provided for each 

channel allocated to UHF television, each position shall be 

readily adjustable to a particular UHF channel by the user 

without the use of tools. If 12 or fewer discrete tuning 

positions are provided, each position shall be adjustable 

to receive any channel allocated to UHF television. 

Note: The combination of detented rotary switch and pushbutton con-
trols is acceptable, provided UHF channels, after their initial selec-
tion, can be accurately tuned with an expenditure of time and effort 
approximately the same as that used in accurately tuning VHF channels. 
A UHF tuning system comprising five pushbuttons and a separate manual 
tuning knob is considered to provide repeated access to six channels 
at discrete tuning positions. A one-knob (VHF-UHF) tuning system pro-
viding repeated access to 11 or more discrete tuning positions is also 
acceptable, provided each of the tuning positions is readily adjustable, 
without use of tools, to receive any UHF channel. 

(2) Tuning aids. If equipment and controls which tend 

to simplify, expedite or perfect the reception of tele-

vision signals (e.g., AFC, visual aids, remote control, or 

signal seeking capability, referred to generally as tuning 

aids) are incorporated into the design of a television 

broadcast receiver, tuning aids of the same type and of 

comparable capability and quality shall be provided for 

tuning both the VHF television channels and the UHF tele-

vision channels. 

(3) Tuning controls and channel read-out. UHF tuning 

controls and channel read-out on a given receiver shall be 
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comparable in size, location, accessibility and legibility 

to VHF tuning controls and readout on that receiver. If 

any television receiver utilizes continuous UHF tuning for 

any function (e.g., as the basic tuning mode, for preset-
ting a detent mechanism for repeated access at discrete 

tuning positions, or for tuning a channel which cannot be 
assigned a discrete tuning position), that receiver shall 

be equipped to display the approximate UHF television chan-
nel the tuner has been positioned to receive. If any tele-

vision receiver is equipped to provide repeated access to 
UHF television channels at discrete tuning positions, the 

manufacturer shall provide for the display of the precise 
UHF channel selected or shall provide to the user a means 

of identifying the precise channel selected without the 

use of tools: Provided, however, That the 70 UHF channel 
numbers may be displayed in groups of three or less at each 
of 24 settings, if 

(i) The tuning mechanism uses a single control to se-
lect the VHF and UHF channels; 

(ii) Any one of the three channels simultaneously dis-
played can be precisely tuned to the correct frequency; 
and 

(iii) The reset accuracy (with AFC, if provided) is 

sufficient to eliminate the need for routine fine tuning. 
(c) Progress reports. Television receiver manufacturers 

shall file periodic reports detailing their progress in meet-

ing the requirements of this section. The reports shall be 

filed regularly, on June 1 and December 1 of each year, begin-

ning on December 1, 1970, and shall be directed to the Office 

of Chief Engineer, Federal Communications Commission, Washing-
ton, D.C. 20554. Any manufacturer who expects to encounter 

difficulty in meeting the schedule for compliance shall, in 

addition, at the earliest possible date, file a special report 

detailing the difficulties encountered and the steps being 
taken to overcome them. 

(d) Use of a 70-position nonmemory UHF detent tuning system. 

(1) Numerical readout shall be provided for each of the 

70 UHF channels, or, if all of the VHF and UHF channel num-

bers displayed are at all times visible on the face of the 
receiver, numerical readout shall be provided for at least 

every other UHF channel, with marks to indicate those chan-

nels not displayed numerically. 

(2) Until July 1, 1975, a 70-position, nonmemory UHF 

detent tuning system may be used to meet the requirements 

of this section provided the channel selection mechanism 

shall be capable of positioning the tuner to receive each 
UHF channel at its designated detent position, with maxi-
mum deviation from correct frequency on any detent setting 
not exceeding ±3 MHz, when approached from either direction 

of rotation. 
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(3) On or after July 1, 1975, a 70-position nonmemory 
UHF detent tuning system may be used to meet the require-

ments of this section provided the channel selection mech-
anism shall be capable of positioning the tuner to receive 

each UHF channel at its designated detent position, with 

maximum deviation from correct frequency on any detent set-
ting not exceeding ±2 MHz, when approached from either di-

rection of rotation. 

(4) On or after July 1, 1976, a 70-position nonmemory 
UHF detent tuning system may be used to meet the require-
ments of this section, providing either of the following 

two conditions is met: 

(i) For any television receiver (monochrome or color). 

The need for routine fine tuning of UHF channels is 

eliminated. 

Note: This requirement will be considered met in each of the follow-
ing circumstances: 

The receiver is provided with AFC and a channel selection mechanism 
that is capable of positioning the tuner to receive each UHF channel 
at its designated detent position with a maximum deviation from cor-
rect frequency on any detent setting not exceeding ±1 MHz, when ap-
proached from either direction of rotation. 

The receiver is provided with AFC and a channel selection mechanism 
that is capable of positioning the tuner to receive each UHF channel 
at its designated detent position within the pull in range of the AFC, 
when approached from either direction of rotation. 

The receiver is provided with any other tuning system that produces 
and maintains detented tuning accuracy of the same order as the above 
specified systems. 

(ii) For monochrome receivers only. The UHF channel 

selection mechanism is capable of positioning the tuner 

to receive each UHF channel at its designated detent 
position, with maximum deviation from correct frequency 

on any detent setting not exceeding ±1 MHz, when ap-

proached from either direction of rotation. 

§ 76.251 Minimum channel capacity; access channels. 

(a) No cable television system operating in a community lo-
cated in whole or in part within a major television market, as 

defined in § 76.5, shall carry the signal of any television 
broadcast station unless the system also complies with the fol-

lowing requirements concerning the availability and administra-

tion of access channels: 
(1) Minimum channel capacity. Each such system shall 

have at least 120 MHz of bandwidth (the equivalent of 20 

television broadcast channels) available for immediate or 
potential use for the totality of cable services to be of-

fered; 
(2) Equivalent amount of bandwidth. For each Class I 

cable channel that is utilized, such system shall be capa-

ble of providing an additional channel, 6 MHz in width, 
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suitable for transmission of Class II or Class III signals 

(see 4 76.5 for cable channel definitions); 

(3) Two-way communications. Each such system shall 

maintain a plant having technical capacity for nonvoice re-
turn communications; 

(4) Public access channel. Each such system shall main-
tain at least one specially designated, noncommercial public 

access channel available on a first-come, nondiscriminatory 

basis. The system shall maintain and have available for 
public use at least the minimal equipment and facilities 

necessary for the production of programing for such a chan-
nel. See also § 76.201; 

(5) Education access channel. Each such system shall 
maintain at least one specially designated channel for use 
by local educational authorities; 

(6) Local government access channel. Each such system 
shall maintain at least one specially designated channel 
for local government uses; 

(7) Leased access channels. Having satisfied the origi-
nation cablecasting requirements of 4 76.201, and the re-
quirements of subparagraphs (4), (5), and (6) of this para-

graph for specially designated access channels, such system 

shall offer other portions of its nonbroadcast bandwidth, 

including unused portions of the specially designated chan-
nels, for leased access services. However, these leased 

channel operations shall be undertaken with the express 
understanding that they are subject to displacement if there 

is a demand to use the channels for their specially desig-

nated purposes. On at least one of the leased channels, 

priority shall be given part-time users; 
(8) Expansion of access channel capacity. Whenever all 

of the channels described in subparagraphs (4) through (7) 

of this paragraph are in use during 80 percent of the week-

days (Monday-Friday) for 80 percent of the time during any 
consecutive 3-hour period for 6 consecutive weeks, such sys-

tem shall have 6 months in which to make a new channel 
available for any or all of the above-described purposes; 

(9) Program content control. Each such system shall 

exercise no control over program content on any of the chan-
nels described in subparagraphs (4) through (7) of this 

paragraph; however, this limitation shall not prevent it 
from taking appropriate steps to insure compliance with the 
operating rules described in subparagraph (11) of this para-
graph; 

(10) Assessment of costs. 

(i) From the commencement of cable television service 
in the community of such system until five (5) years 

after completion of the system's basic trunk line, the 

channels described in subparagraphs (5) and (6) of this 

paragraph shall be made available without charge. 
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(ii) One of the public access channels described in 
subparagraph (4) of this paragraph shall always be made 
available without charge, except that production costs 
may be assessed for live studio presentations exceeding 
5 minutes. Such production costs and any fees for use 
of other public access channels shall be consistent with 
the goal of affording the public a low-cost means of 
television access; 
(11) Operating rules. 

(i) For the public access channel(s), such system shall 
establish rules requiring first-come nondiscriminatory 
access; prohibiting the presentation of: Any advertising 
material designed to promote the sale of commercial pro-
ducts or services (including advertising by or on behalf 
of candidates for public office); lottery information; 
and obscene or indecent matter (modeled after the prohi-
bitions in §§ 76.213 and 76.215, respectively); and 
permitting public inspection of a complete record of the 
names and addresses of all persons or groups requesting 
access time. Such a record shall be retained for a per-
iod of 2 years. 

(ii) For the educational access channel(s), such sys-
tem shall establish rules prohibiting the presentation 
of: Any advertising material designed to promote the 
sale of commercial products or services (including ad-
vertising by or on behalf of candidates for public of-
fice); lottery information; and obscene or indecent 
matter (modeled after the prohibitions in §§ 76.213 and 
76.215, respectively) and permitting public inspection 
of a complete record of the names and addresses of all 
persons or groups requesting access time. Such a rec-
ord shall be retained for a period of 2 years. 

(iii) For the leased channel(s), such system shall 
establish rules requiring first-come, nondiscriminatory 
access; prohibiting the presentation of lottery informa-
tion and obscene or indecent matter (modeled after the 
prohibitions in §§ 76.213 and 76.215, respectively); re-
quiring sponsorship identification (see § 76.221); spec-
ifying an appropriate rate schedule and permitting public 
inspection of a complete record of the names and address-
es of all persons or groups requesting time. Such a rec-
ord shall be retained for a period of 2 years. 

(iv) The operating rules governing public access, edu-
cational, and leased channels shall be filed with the 
Commission within 90 days after a system first activates 
any such channels, and shall be available for public in-
spection at the system's offices. Except on specific 
authorization, or with respect to the operation of the 
local government access channel, no local entity shall 
prescribe any other rules concerning the number or man-



242 Hermes Bound 

mer of operation of access channels; however, franchise 

specifications concerning the number of such channels 

for systems in operation prior to March 31, 1972, shall 
continue in effect. 

(b) No cable television system operating in a community lo-
cated wholly outside of all major television markets shall be 

required by a local entity to exceed the provisions concerning 
the availability and administration of access channels con-

tained in paragraph (a) of this section. If a system provides 

any access programing, it shall comply with paragraph (a) (9), 

(10), and (11) of this section. 

(c) The provisions of this section shall apply to all cable 

television systems that commence operations on or after March 

31, 1972, in a community located in whole or in part within a 

major television market. Systems that commenced operations 
prior to March 31, 1972, shall comply on or before March 31, 

1977: Provided, however, That, if such systems begin to provide 
any of the access services described above at an earlier date, 

they shall comply with paragraph (a)(9), (10), and (11) of this 
section at that time: And provided, further, That if such sys-

tems receive certificates of compliance to add television sig-
nals to their operations at an earlier date, pursuant to 

§ 76.61(b) or (c), or § 76.63(a) (as it relates to § 76.61(b) 
or (c)), for each such signal added, such systems shall provide 

one (1) access channel in the following order of priority--(1) 

public access, (2) education access, (3) local government 

access, and (4) leased access--and shall comply with the appro-

priate requirements of paragraphs (a) (4)-(7) and (a) (9)-(11) 

of this section with respect thereto. 

§ 76.51 Major television markets. 

For purposes of the cable television rules, the following is 

a list of the major television markets and their designated 
communities: 

(a) First 50 major television markets: 

(1) New York, N.Y.--Linden-Paterson, N.J. 
(2) Los Angeles-San Bernardino-Corona-Fontant, Calif. 
(3) Chicago, Ill. 
(4) Philadelphia, Pa.-Burlington, N.J. 
(5) Detroit, Mich. 
(6) Boston-Cambridge-Worcester, Mass. 
(7) San Francisco-Oakland-San Jose, Calif. 
(8) Cleveland-Lorain-Akron, Ohio. 
(9) Washington, D.C. 
(10) Pittsburgh, Pa. 
(11) St. Louis, Mo. 
(12) Dallas-Fort Worth, Tex. 
(13) Minneapolis-St. Paul, Minn. 
(14) Baltimore, Md. 
(15) Houston, Tex. 
(16) Indianapolis-Bloomington, Ind. 
(17) Cincinnati, Ohio-Newport, Ky. 
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(18) Atlanta, Ga. 
(19) Hartford-New Haven-New Britain-Waterbury, Conn. 

(20) Seattle-Tacoma, Wash. 

(21) Miami, Fla. 

(22) Kansas City, Mo. 

(23) Milwaukee, Wis. 

(24) Buffalo, N.Y. 
(25) Sacramento-Stockton-Modesto, Calif. 

(26) Memphis, Tenn. 

(27) Columbus, Ohio. 

(28) Tampa-St. Petersburg, Fla. 
(29) Portland, Oreg. 

(30) Nashville, Tenn. 

(31) New Orleans, La. 
(32) Denver, Colo. 

(33) Providence, R.I.-New Bedford, Mass. 
(34) Albany-Schenectady-Troy, N.Y. 

(35) Syracuse, N.Y. 

(36) Charleston-Huntington, W. Va. 

(37) Kalamazoo-Grand Rapids-Muskegon-Battle Creek, Mich. 

(38) Louisville, Ky. 

(39) Oklahoma City, Okla. 

(40) Birmingham, Ala. 

(41) Dayton-Kettering, Ohio. 

(42) Charlotte, N.C. 

(43) Phoenix-Mesa, Ariz. 

(44) Norfolk-Newport News-Portsmouth-Hampton, Va. 

(45) San Antonio, Tex. 

(46) Greenville-Spartanburg-Anderson, S.C.-Asheville, N.C. 
(47) Greensboro-High Point-Winston Salem, N.C. 

(48) Salt Lake City, Utah. 

(49) Wilkes Barre-Scranton, Pa. 

(50) Little Rock, Ark. 

(h) Second 50 major television markets: 

(51) San Diego, Calif. 

(52) Toledo, Ohio. 

(53) Omaha, Nebr. 

(54) Tulsa, Okla. 

(55) Orlando-Daytona Beach, Fla. 

(56) Rochester, N.Y. 

(57) Harrisburg-Lancaster-York, Pa. 

(58) Texarkana, Tex.-Shreveport, La. 

(59) Mobile, Ala.-Pensacola, Fla. 

(60) Davenport, Iowa-Rock Island-Moline, Ill. 

(61) Flint-Bay City-Saginaw, Mich. 

(62) Green Bay, Wis. 
(63) Richmond-Petersburg, Va. 

(64) Springfield-Decatur-Champaign-Jacksonville, Ill. 

(65) Cedar Rapids-Waterloo, Iowa. 

(66) Des Moines-Ames, Iowa. 

(67) Wichita-Hutchinson, Kans. 

(68) Jacksonville, Fla. 

(69) Cape Girardeau, Mo. -Paducah, Ky. -Harrisburg, Ill. 
(70) Roanoke-Lynchburg, Va. 

(71) Knoxville, Tenn. 
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(72) Fresno, Calif. 

(73) Raleigh-Durham, N.C. 

(74) Johnstown-Altoona, Pa. 

(75) Portland-Poland Spring, Maine. 
(76) Spokane, Wash. 
(77) Jackson, Miss. 

(78) Chattanooga, Tenn. 

(79) Youngstown, Ohio. 

(80) South Bend-Elkhart, Ind. 

(81) Albuquerque, N. Mex. 
(82) Fort Wayne-Roanoke, Ind. 

(83) Peoria, Ill. 

(84) Greenville-Washington-New Bern, N.C. 
(85) Sioux Falls-Mitchell, S. Dak. 
(86) Evansville, Ind. 

(87) Baton Rouge, La. 
(88) Beaumont-Port Arthur, Tex. 

(89) Duluth, Minn.-Superior, Minn. (sic) 
(90) Wheeling, W. Va. -Steubenville, Ohio. 
(91) Lincoln-Hastings-Kearney, Nebr. 
(92) Lansing-Onondaga, Mich. 

(93) Madison, Wis. 

(94) Columbus, Ga. 
(95) Amarillo, Tex. 

(96) Huntsville-Decatur, Ala. 

(97) Rockford-Freeport, Ill. 

(98) Fargo-Valley City, N.D. 
(99) Monroe, La.-El Dorado, Ark. 

(100) Columbia, S.C. 

§ 76.57 Provisions for systems operating in communities lo-
cated outside of all major and smaller television 
markets. 

A cable television system operating in a community located 

wholly outside all major and smaller television markets, as 
defined in 4 76.5, shall carry television broadcast signals 

in accordance with the following provisions: 

(a) Any such cable television system may carry Cr, on re-
quest of the relevant station licensee or permittee, shall 
carry the signals of: 

(1) Television broadcast stations within whose Grade B 
contours the community of the system is located, in whole 
or in part; 

(2) Television translator stations with 100 watts or 
higher power serving the community of the system and, as 
to cable systems that commence operations or expand chan-

nel capacity after March 30, 1972, noncommercial educational 
translator stations with 5 watts or higher power serving the 
community of the system. In addition, any cable system may 
elect to carry the signal of any noncommercial educational 
translator station; 

(3) Noncommercial educational television broadcast sta-
tions within whose specified zone the community of the sys-
tem is located, in whole or in part; 



Appendix 245 

(4) Commercial television broadcast stations that are 

significantly viewed in the community of the system. See 

§ 76.54. 
(b) In addition to the television broadcast signals carried 

pursuant to paragraph (a) of this section, any such cable tele-
vision system may carry any additional television signals. 

§ 76.59 Provisions for smaller television markets. 

A cable television system operating in a community located in 

whole or in part within a smaller television market, as defined 

in 4 76.5, shall carry television broadcast signals only in ac-
cordance with the following provisions: 

(a) Any such cable television system may carry or, on re-

quest of the relevant station licensee or permittee, shall 

carry the signals of: 

(1) Television broadcast stations within whose specified 

zone the community of the system is located, in whole or in 

part; 
(2) Noncommercial educational television broadcast sta-

tions within whose Grade B contours the community of the 

system is located, in whole or in part; 
(3) Commercial television broadcast stations licensed to 

communities in other smaller television markets, within 
whose Grade B contours the community of the system is lo-

cated, in whole or in part; 
(4) Television broadcast stations licensed to other com-

munities which are generally considered to be part of the 
same smaller television market (Example: Burlington, Vt.-

Plattsburgh, N.Y., television market); 
(5) Television translator stations with 100 watts or 

higher power serving the community of the system and, as 

to cable systems that commence operations or expand channel 

capacity after March 30, 1972, noncommercial educational 

translator stations with 5 watts or higher power serving 

the community of the system. In addition, any cable system 

may elect to carry the signal of any noncommercial educa-

tional translator station; 

(6) Commercial television broadcast stations that are 
significantly viewed in the community of the system. See 

4 76.54. 

(b) Any such cable television system may carry sufficient 
additional signals so that, including the signals required to 

be carried pursuant to paragraph (a) of this section, it can 
provide the signals of a full network station of each of the 

major national television networks, and of one independent 
television station: Provided, however, That, in determining 

how many additional signals may be carried, any authorized but 

not operating television broadcast station that, if operational, 

would be required to be carried pursuant to paragraph (a)(1) of 
this section, shall be considered to be operational for a peri-
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od terminating 18 months after grant of its initial construc-

tion permit. The following priorities are applicable to the 
additional television signals that may be carried: 

(1) Full network stations. A cable television system 
may carry the nearest full network stations or the nearest 
in-state full network stations; 

Note: The Commission may waive the requirements of this subparagraph 
for good cause shown in a petition filed pursuant to 4 76.7. 

(2) Independent station. A cable television system may 
carry any independent television station: Provided, however, 

That if a signal of a station in the first 25 major tele-
vision markets (see § 76.51(a)) is carried pursuant to this 
subparagraph, such signal shall be taken from one of the 

two closest such markets, where such signal is available. 

Note: It is not contemplated that waiver of the provisions of this 
subparagraph will be granted. 

(c) In addition to the noncommercial educational television 

broadcast signals carried pursuant to paragraph (a) of this 
section, any such cable television system may carry the sig-
nals of any noncommercial educational stations that are op-
erated by an agency of the State within which the system is 
located. Such system may also carry any other noncommercial 
educational signals, in the absence of objection filed pur-

suant to § 76.7 by any local noncommercial educational station 
or State or local educational television authority. 

(d) In addition to the television broadcast signals carried 
pursuant to paragraphs (a) through (c) of this section, any 
such cable television system may carry: 

(1) Any television stations broadcasting predominantly 
in a non-English language; and 

(2) Any television station broadcasting a network pro-
gram that will not be carried by a station normally carried 
on the system. Carriage of such additional stations shall 
be only for the duration of the network programs not other-

wise available, and shall not require prior Commission 
notification or approval in the certificating process. 
(e) Where the community of a cable television system is 

wholly or partially within both one of the first 50 major 
television markets and a smaller television market, the car-
riage provisions for the first 50 major markets shall apply. 
Where the community of a system is wholly or partially within 
both one of the second 50 major television markets and a small-
er television market, the carriage provisions for the second 50 
major markets shall apply. 

(37 F.R. 3278, Feb. 12, 1972, as amended at 37 F.R. 13867, 
July 14, 1972) 
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§ 76.61 Provisions for first 50 major television markets. 

A cable television system operating in a community located in 
whole or in part within one of the first 50 major television 
markets listed in § 76.51(a) shall carry television broadcast 
signals only in accordance with the following provisions: 

(a) Any such cable television system may carry, or on re-
quest of the relevant station licensee or permittee, shall 
carry the signals of: 

(1) Television broadcast stations within whose specified 
zone the community of the system is located, in whole or in 
part: Provided, however, That where a cable television sys-
tem is located in the designated community of a major tele-
vision market, it shall not carry the signal of a television 
station licensed to a designated community in another major 
television market, unless the designated community in which 
the cable system is located is wholly within the specified 
zone (see § 76.5(f) of the station, except as otherwise pro-
vided in this section; 

(2) Noncommercial educational television broadcast sta-
tions within whose Grade B contours the community of the 
system is located, in whole or in part; 

(3) Television translator stations with 100 watts or 
higher power serving the community of the system and, as to 
cable systems that commence operations or expand channel 
capacity after March 30, 1972, noncommercial educational 
translator stations with 5 watts or higher power serving 

the community of the system. In addition, any cable system 
may elect to carry the signal of any noncommercial educa-
tional translator station; 

(4) Television broadcast stations licensed to other des-
ignated communities of the same major television market (Ex-
ample: Cincinnati, Ohio-Newport, Ky., television market); 

(5) Commercial television broadcast stations that are 
significantly viewed in the community of the system. See 
4 76.54. 
(b) Any such cable television system may carry sufficient 

additional signals so that, including the signals required to 
be carried pursuant to paragraph (a) of this section, it can 
provide the signals of a full network station of each of the 
major national television networks, and of three independent 
television stations; Provided, however, That in determining 
how many additional signals may be carried, any authorized but 
not operating television broadcast station that, if operational, 
would be required to be carried pursuant to paragraph (a)(1) of 
this section, shall be considered to be operational for a peri-
od terminating 18 months after grant of its initial construction 

permit. The following priorities are applicable to the addi-
tional television signals that may be carried: 

(1) Full network stations. A cable television system 

may carry the nearest full network stations, or the nearest 
in-State full network stations; 
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Note: The Commission may waive the requirements of this subparagraph 
for good cause shown in a petition filed pursuant to § 76.7. 

(2) Independent stations. 

(i) For the first and second additional signals, if 
any, a cable television system may carry the signals of 
any independent television station: Provided, however, 
That if signals of stations in the first 25 major tele-
vision markets (see § 76.51(a)) are carried pursuant to 
this subparagraph, such signals shall be taken from one 
or both of the two closest such markets, where such sig-
nals are available. If a third additional signal may be 
carried, a system shall carry the signal of any independ-
ent UHF television station located within 200 air miles 
of the reference point for the community of the system 
(see § 76.53), or, if there is no such station, either 
the signal of any independent VHF television station 
located within 200 air miles of the reference point for 
the community of the system, or the signal of any inde-
pendent UHF television station. 

Note: It is not contemplated that waiver of the provisions of this 
subparagraph will be granted. 

(ii) Whenever, pursuant to Subpart F of this part, a 
cable television system is required to delete a tele-
vision program on a signal carried pursuant to subdivi-
sion (i) of this subparagraph or paragraph (c) of this 
section, or a program on such a signal is primarily of 
local interest to the distant community (e.g., a local 
news or public affairs program), such system may, con-
sistent with the program exclusivity rules of Subpart 
F of this part, substitute a program from any other 
television broadcast station. A program substituted may 
be carried to its completion, and the cable system need 
not return to its regularly carried signal until it can 
do so without interrupting a program already in progress. 

(c) After the service standards specified in paragraph (b) 
of this section have been satisfied, a cable television system 
may carry two additional independent television broadcast sig-
nals, chosen in accordance with the priorities specified in 
paragraph (b)(2) of this section: Provided, however, That the 
number of additional signals permitted under this paragraph 
shall be reduced by the number of signals added to the system 
pursuant to paragraph (b) of this section. 

(d) In addition to the noncommercial educational television 
broadcast signals carried pursuant to paragraph (a) of this 
section, any such cable television system may carry the signals 
of any noncommercial educational stations that are operated by 
an agency of the State within which the system is located. 
Such system may also carry any other noncommercial educational 
signals, in the absence of objection filed pursuant to § 76.7 
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by any local noncommercial educational system or State or local 
educational television authority. 

(e) In addition to the television broadcast signals carried 

pursuant to paragraphs (a) through (d) of this section, any 
such cable television system may carry: 

(1) Any television stations broadcasting predominantly 
in a non-English language; and 

(2) Any television station broadcasting a network pro-
gram that will not be carried by a station normally car-

ried on the system. Carriage of such additional stations 
shall be only for the duration of the network programs not 
otherwise available, and shall not require prior Commission 

notification or approval in the certificating process. 
(f) Where the community of a cable television system is 

wholly or partially within both one of the first 50 major tele-

vision markets and another television market, the provisions 
of this section shall apply. 

§ 76.63 Provisions for second 50 major television markets. 

(a) A cable television system operating in a community lo-
cated in whole or in part within one of the second 50 major 

television markets listed in § 76.51(b) shall carry television 
broadcast signals only in accordance with the provisions of 

§ 76.61, except that in paragraph (b) of § 76.61, the number 
of additional independent television signals that may be car-
ried is two (2). 

(b) Where the community of a cable television system is 

wholly or partially within both one of the second 50 major 
television markets and one of the first 50 major television 

markets, the carriage provisions for the first 50 major mar-
kets shall apply. Where the community of a system is wholly 

or partially within both one of the second 50 major television 

markets and a smaller television market, the provisions of 
this section shall apply. 

FCC Decisions 

The following are two of the Federal Communications Commis-

sion's decisions which have been discussed in this book. The 

excerpts do not include the entire decision and rationale 

but only the central issues and the commission's treatment of 
them. 

BEFORE THE 

FEDERAL COMMUNICATIONS COMMISSION 

WASHINGTON, D.C. 20554 
In the Matter of 

Use of the Carterfone Device in Message Docket No. 16942 
Toll Telephone Service 
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In the Matter of 
Thomas F. Carter and Carter Electronics 

Corp., Dallas, Tex. (complainants), v. Docket No. 17073 
American Telephone and Telegraph Co., 

Associated Bell System Companies, 

Southwestern Bell Telephone Co., and 
General Telephone Co. of the South-

west (defendants) 
DECISION 

(Adopted June 26, 1968) 
BY COMMISSIONER JOHNSON FOR THE COMMISSION: COMMISSIONER 

LOEVINGER DID NOT PARTICIPATE IN THE DECISION ce THIS CASE. 
This proceeding involves the application of American Tele-

phone and Telegraph Co. tariffs to the use by telephone sub-

scribers of the Carterfone. 
The Carterfone is designed to be connected to a two-way 

radio at the base station serving a mobile radio system. When 
callers on the radio and on the telephone are both in contact 

with the base station operator, the handset of the operator's 
telephone is placed on a cradle in the Carterfone device. A 

voice control circuit in the Carterfone automatically switches 
on the radio transmitter when the telephone caller is speaking; 

when he stops speaking, the radio returns to a receiving con-

dition. A separate speaker is attached to the Carterfone to 
allow the base station operator to monitor the conversation, 

adjust the voice volume, and hang up his telephone when the 

conversation has ended. 

The Carterfone device, invented by Thomas F. Carter, has 
been produced and marketed by the Carter Electronics Corp., 

of which Mr. Carter is president, since 1959. From 1959 
through 1966 approximately 4,500 Carterfones were produced and 

3,500 sold to dealers and distributors throughout the United 
States and in foreign countries. 

The defendant telephone companies, acting in accordance 

with their interpretation of tariff FCC No. 132, filed April 

16, 1957, by American Telephone and Telegraph Co., advised 

their subscribers that the Carterfone, when used in conjunction 
with the subscriber's telephone, is a prohibited interconnect-

ing device, the use of which would subject the user to the 
penalties provided in the tariff. The tariff provides that: 

No equipment, apparatus, circuit or device not furnished by the tele-
phone company shall be attached to or connected with the facilities 
furnished by the telephone company, whether physically, by induction or 
otherwise. * * * (A fuller text is provided in appendix A.) 

* * * 

On October 20, 1966, the Commission on its own motion or-
dered that a public hearing be held to resolve "the question 
of the justness, reasonableness, validity, and effect of the 

tariff regulations and practices complained of," assigning 
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docket No. 16942. The following five specific issues were 

designated for hearing: 

1. The nature and extent of the public need and demand for the use of 
the Carterfone device in connection with interstate or foreign message 
toll telephone service; 

2. The effect of the use of the Carterfone device upon the operation 
of the telephone system used to provide interstate and foreign telephone 
message toll telephone services to the public or upon the employees and 
facilities of the telephone companies providing such services or upon 
the public in its use of such telephone system; 

3. Whether the provisions of tariff FCC No. 132 filed by American 
Telephone and Telegraph Co. may properly be construed to prohibit any 
telephone user from attaching the Carterfone device to the facilities 
of the telephone companies for use in connection with interstate and 
foreign message toll telephone services; 

4. If the aforesaid tariff provisions may properly be construed to 
prohibit telephone users from attaching the Carterfone device to the 
facilities of the telephone companies for use in connection with inter-
state or foreign message toll telephone services; 

(a) Whether such regulations are, or will be, unjust and unreason-
able and, therefore, unlawful within the meaning of section 201(b) of 
the Communications Act of 1934, as amended, or are, or will be unduly 

discriminatory or preferential in violation of section 202(a) of said 
Act; 1 

(b) Whether, in the light of facts developed in connection with 
the foregoing issues, the Commission, in accordance with the provi-
sions of section 205 of the Act, should prescribe tariff regulations 
which will permit the use of the Carterfone device in connection with 
interstate and foreign toll telephone service and, if so, the kind of 

tariff regulations which should be prescribed; 
5. If the aforesaid tariff regulations of the telephone companies may 

not properly be construed to prohibit telephone users from attaching the 

Carterfone device to the facilities of the telephone companies for use 
in connection with interstate or foreign message toll telephone services, 
what action, if any, should be taken by the Commission with respect 
thereto. 

* * * 

By order released March 8, 1967, the complaint was consoli-

dated for hearing with docket No. 16942, and the following 

issues were added: 

1. Whether, with respect to the period from February 6, 1957, to De-
cember 21, 1966, the regulations and practices of tariff FCC No. 132 of 
the American Telephone and Telegraph Co. were properly construed and 
applied to prohibit any telephone user from attaching the Carterfone 

device to the facilities of the telephone companies for use in connec-
tion with interstate and foreign message toll telephone service; and if 
SO 

2. Whether, during the aforesaid period, such regulations and prac-
tices were unjust and unreasonable, and therefore unlawful within the 

meaning of section 201(b) of the Communications Act of 1934, as amended, 
or were unduly discriminatory or preferential in violation of section 
202(a) of said Act. 

The examiner found that there was a need and demand for a 

device to connect the telephone landline system with mobile 
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radio systems which could be met in part by the Carterfone. 

He also found that the Carterfone had no material adverse ef-
fect upon use of the telephone system. He construed the tariff 

to prohibit attachment of the Carterfone whether or not it 
harmed the telephone system, and determined that future prohi-

bition of its use would be unjust and unreasonable. He also 

found that it would be unduly discriminatory under section 

202(a) of the Act, since the telephone companies permit the 

use of their own interconnecting devices. However, he did not 

find the tariff prohibitions to have been unlawful in the past, 
largely because the harmless nature of the Carterfone was not 
known to the telephone companies, and he did not find that a 

general prohibition against non-telephone company supplied in-
terconnecting devices was unjust or unwise, because of the risk 

he saw of "serious harm to the heart of the nation's communica-
tions network." 

We agree with and adopt the examiner's findings that the 

Carterfone fills a need and that it does not adversely affect 

the telephone system. They are fully supported by the record. 
We also agree that the tariff broadly prohibits the use of in-

terconnection devices, including the Carterfone. Its provi-

sions are clear as to this. Finally, in view of the above 
findings, we hold, as did the examiner, that application of 
the tariff to bar the Carterfone in the future would be un-
reasonable and unduly discriminatory. However, for the rea-

sons to be given, we also conclude that the tariff has been 

unreasonable, discriminatory, and unlawful in the past, and 
that the provisions prohibiting the use of customer-provided 

interconnecting devices should accordingly be striken. 

We hold that the tariff is unreasonable in that it prohibits 

the use of interconnecting devices which do not adversely af-

fect the telephone system. See Hush-.4-Phone Corp. v. U.S., 99 U.S. 

App. D.C. 190, 193, 238 F. 2d 266, 269 (D.C. Cir., 1956), holding 

that a tariff prohibition of a customer supplied "foreign at-
tachment" was "in unwarranted interference with the telephone 

subscriber's right reasonably to use his telephone in ways 
which are privately beneficial without being publicly detri-

mental." The principle of Hush-A-Phone is directly applicable 

here, there being no material distinction between a foreign 
attachment such as the Hush-A-Phone and an interconnection de-

vice such as the Carterfone, so far as the present problem is 
concerned. Even if not compelled by the Hush-A-Phone decision, 

our conclusion here is that a customer desiring to use an in-
terconnecting device to improve the utility to hin or both the 

telephone system and a private radio system should be able to 

do so, so long as the interconnection does not adversely affect 

the telephone company's operations or the telephone system's 

utility for others. A tariff which prevents this is unreason-

able; it is also unduly discriminatory when, as here, the tele-

phone company's own interconnecting equipment is approved for 



Appendix 253 

use. The vice of the present tariff, here as in Hush-A-Phone, 

is that it prohibits the use of harmless as well as harmful 
devices. 

A.T.&T. has urged that since the telephone companies have 

the responsibility to establish, operate and improve the tele-

phone system, they must have absolute control over the quality, 
installation, and maintenance of all parts of the system in 

order effectively to carry out that responsibility. Installa-
tion of unauthorized equipment, according to the telephone 

companies, would have at least two negative results. First, it 

would divide the responsibility for assuring that each part of 

the system is able to function effectively and, second, it 

would retard development of the system since the independent 
equipment supplier would tend to resist changes which would 

render his equipment obsolete. 

There has been no adequate showing that nonharmful inter-

connection must be prohibited in order to permit the telephone 
company to carry out its system responsibilities. The risk 

feared by the examiner has not been demonstrated to be sub-
stantial, and no reason presents itself why it should be. No 
one entity need provide all interconnection equipment for our 

telephone system any more than a single source is needed to 

supply the parts for a space probe. We are not holding that 

the telephone companies may not prevent the use of devices 
which actually cause harm, or that they may not set up reason-
able standards to be met by interconnection devices. These 

remedies are appropriate; we believe they are also adequate to 
fully protect the system. 

Nor can we assume that the telephone companies would be 

hindered in improving telephone service by any tendency of the 
manufacturers and users of interconnection devices to resist 

change. The telephone companies would remain free to make im-

provements to the telephone system and could reflect any such 

improvements in reasonable revised standards for nontelephone 
company provided devices used in connection with the system. 

Manufacturers and sellers of such devices would then have the 

responsibility of offering for sale or use only such equipment 
as would be in compliance with such revised standards. An 

owner or user of a device which failed to meet reasonable re-

vised standards for such devices, would either have to have 
the device rebuilt to comply with the revised standards or 

discontinue its use. Such is the risk inherent in the private 

ownership of any equipment to be used in connection with the 
telephone system. 

* * * 

Accordingly, we find that tariff FCC No. 263, paragraphs 

2.6.1 and 2.6.9 are, and have since their inception been, un-
reasonable, unlawful and unreasonably discriminatory under 
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sections 201(b) and 202(a) of the Communications Act of 1934, 

as amended. 
* * * 

BEFORE THE 

FEDERAL COMMUNICATIONS COMMISSION 

WASHINGTON, D.C. 20554 

In Re Applications of Docket No. 16509 

Microwave Communications, Inc. File No. 4615-C1-

For Construction Permits To Establish P-64 

New Facilities in the Domestic Public Dockets Nos. 16510, 

Point-to-Point Microwave Radio Serv- 16511, 16512, 16513, 

ice at Chicago, Ill., St. Louis, Mo., 16514, 16515, 16516, 

and Intermediate Points 16517, 16518, 16519 

DECISION 

(Adopted August 13, 1969) 

COMMISSIONER BARTLEY FOR THE COMMISSION: CHAIRMAN HYDE DIS-
SENTING AND ISSUING A STATEMENT; COMMISSIONER ROBERT E. 

LEE DISSENTING AND ISSUING A STATEMENT IN WHICH COMMIS-
SIONER WADSWORTH JOINS; COMMISSIONER JOHNSON CONCURRING 

AND ISSUING A SEPARATE STATEMENT. 

1. This proceeding involves applications filed by Microwave 

Communications, Inc. (MCI), for construction permits for new 

facilities in the Domestic Public Point-to-Point Radio Service 

at Chicago, Ill., St. Louis, Mo., and nine intermediate points. 

MCI proposes to offer its subscribers a limited common carrier 

microwave radio service, designed to meet the interoffice and 

interplant communications needs of small business. Its sub-

scribers would be able to lease microwave channels in varying 

bandwidths in increments of 2 kc. for either the entire length 

of its system or any segment thereof. For broadband users, 

channels may be leased in increments of 48, 250, and 1,000 kc. 

MCI, however, does not plan to provide its subscribers with a 

complete microwave service. The proposed service would be 

limited to transmission between MCI's microwave sites, making 

it incumbent upon each subscriber to supply his own communica-

tions link between MCI's sites and his place of business (loop 

service). 

2. MCI contends that it will offer its subscribers substan-

tially lower rates than those charged for similar services by 

the established carriers and that subscribers with less than 

full-time communication needs will be able to achieve addi-

tional savings through the channel sharing and half-time use 

provisions of its proposed tariff. Up to five subscribers will 

be permitted to share each channel on a party-line basis with a 

pro-rate reduction in rates. MCI will lease channels for half-

time use between 6 a.m. and 6 p.m. with a 25-percent reduction 

in rates; and between 6 p.m. and 6 a.m. it proposes to combine 

the channels leased for half-time use into broadband channels 

of 48, 250, or 1,000 kc. for high-speed data transmission. MCI 
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further asserts that its proposed tariff contains fewer re-

strictions than those of the existing common carriers, so that 
greater flexibility of use will be possible, particularly with 
respect to channel bandwidth, splitting channels for voice and 

data transmissions, and in the attachment of customer equip-
ment. 

3. MCI's applications are opposed by Western Union Telegraph 
Co. (Western Union), General Telephone Co. of Illinois (Gener-

al), and the Associated Bell System Cos., American Telephone & 

Telegraph Co., Illinois Bell Telephone Co., and Southwestern 

Bell Telephone Co. (Bell), which presently provide microwave 

services to the geographical area which MCI proposes to serve. 
In a memorandum opinion and order, F.C.C. 66-89, released Feb-

ruary 8, 1966, and published in the Federal Register on Feb-

ruary 11, 1966 (31 F.R. 2666), we designated the MCI applica-
tions for hearing on issues to determine inter alia: (a) 

whether the established common carriers offer services meeting 

the needs which MCI proposes to meet in the area which MCI pro-
poses to serve; (b) whether the grant of MCI's applications 

would result in wasteful duplication of facilities; (c) whether 

MCI is financially qualified to construct and operate its pro-
posed facilities; (d) whether there is a need for MCI's pro-

posal; and (e) whether operation of MCI's proposed system would 
result in interference to existing common carrier services. 

* * * 

5. Upon release of the initial decision, we recognized that 

the questions raised at the hearing involved important policy 
considerations respecting the entry of new licensees into the 

communications common carrier field; and we directed by order, 

F.C.C. 67-1244, adopted November 14, 1967, that the initial 
decision be referred to the Commission for review. Bell, Gen-

eral, and Western Union each filed exceptions to the initial 
decision and requested oral argument. On April 30, 1968, we 

heard oral argument, en banc. We have considered the initial 

decision in light of the record, pleadings, and oral argument. 
Except as modified below and in the attached appendix, we adopt 

the hearing examiner's findings and conclusions. 

6. The principal contentions advanced by Bell, General, and 

Western Union against the grant of MCI's applications are: (1) 

That MCI is not financially qualified to construct and operate 
the proposed facilities; (2) that no need has been shown for 

the common carrier services proposed; (3) that MCI will be un-
able to provide a reliable communications service; (4) that 

the proposal represents an inefficient utilization of the fre-

quency spectrum; and (5) that the proposal is not technically 

feasible. Each of these contentions will be considered below. 

MCI's Financial Qualifications 
* * * 

NEED FOR THE SERVICE 

22. MCI is offering a service intended primarily for inter-

plant and interoffice communications with unique and special-
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ized characteristics. In these circumstances we cannot per-

ceive how a grant of the authorizations requested would pose 

any serious threat to the established carriers' price averaging 

policies. Lower rates for the service offered is not the sole 

basis for our determination that MCI has demonstrated a need 
for the proposed facilities, but the flexibility available to 
subscribers, and the sharing and the part-time features of the 

proposal have been considered to be significant factors as well. 

The case of WADS, 35 F.C.C. 149 (1963), cited by Bell is there-
fore inapposite. Here the potential demand for the new service 

is not generated solely by reason of lower rates for a like 

service but because there is a "need for service which, if not 
met, would result in a serious deficiency in the communication 

services available to the public" (35 F.C.C. at 155). It may 
be, as the telephone companies and Western Union argue, that 

some business will be diverted from the existing carriers upon 

the grant of MCI's applications, but that fact provides no 
sufficient basis for depriving a segment of the public of the 

benefits of a new and different service. 

23. Moreover, if we were to follow the carriers' reasoning 
and specify as a prerequisite to the establishment of a new 
common carrier service that it be so widespread as to permit 

cost averaging, we would in effect restrict the entry of new 

licensees into the common carrier field to a few large com-
panies which are capable of serving the entire Nation. Such 

an approach is both unrealistic and inconsistent with the pub-

lic interest. Innovations in the types and character of com-
munications services offered or economics in operation which 

could not at once be instituted on a nationwide basis would be 
precluded from ever being introduced. In the circumstances of 

this case, we find the cream skimming argument to be without 

merit. 
* * * 

26. The conclusion that a public need exists for the ser-

vices proposed by MCI is adequately supported by the evidence 
of record and we have relied solely upon that evidence in 

reaching our determination. Consequently, it is unnecessary 
to take official notice of A.T.&T. 's aforementioned statements 
or to place any reliance thereon in connection with the reso-

lution of the public need issue; and we shall not do so. 
Nevertheless, we cannot ignore statements made by a party in 
filings with the Commission which contradict or are inconsist-

ent with the position taken by that party in an adjudicatory 
proceeding. The statements by A.T.&T. in support of its own 

proposals substantially undermine the arguments advanced by 

the carrier in this proceeding to the effect that no public 

need exists for the sharing provisions of the MCI proposal and 
that MCI is cream-skimming. To the extent necessary to demon-

strate the different positions taken by A.T.&T., we shall take 
official note of the statements made in support of its proposed 

tariff revisions. 
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Reliability of Service 
* * * 

30. Despite the strong protests of the existing carriers we 
are not persuaded that MCI's proposed equipment is technically 
deficient in any material respect. The sheds to be used for 
housing the equipment are waterproof and will afford sufficient 
protection against adverse weather for the microwave transmit-
ting and receiving equipment which has an operational range 
from -30 . to +50 . C. While working conditions in the sheds in 
case of a breakdown would not be of the best, there is nothing 
in the record to justify a finding that they are not usable. 
It may be, as the carriers contend, that reliance upon gener-
ators instead of batteries is preferable. Nevertheless, it 
appears, that batteries will keep the system operational during 
periods of all but exceptionally extended power outages; and in 
that event the batteries will suffice until another power 
source is made available. We also find that MCI's arrangements 
for maintenance are adequate. By reason of the relatively 
limited size of its system, MCI will not employ a full-time 
maintenance staff and it would be uneconomical to do so. In 

lieu thereof, MCI has contracted with two firms, both of which 
are experienced in installing and maintaining private micro-
wave systems, to periodically inspect the microwave facilities 
and to perform all necessary repair and maintenance work. Each 
microwave relay site will be equipped with a fault alarm con-
nected to a 24-hour answering service which, in turn, will 
contact the appropriate maintenance company. These companies 

operate on a 24-hour basis and no tower site is located more 
than 106 miles from one of them. On the basis of this showing, 
we are satisfied that the steps proposed to be taken by MCI for 
maintenance and repair of its equipment should keep to a mini-
mum any interruption in service resulting from equipment or 
power failure. 

31. Western Union's criticism that the proposed system is 
deficient in that no provision is made for alternate routing 
in the event of damage or outage at any point on the system 

must be rejected as without merit. The alternate routes main-
tained by the major carriers serve also as primary routes for 
other cities and thus have a dual purpose. However, were MCI 
to construct an alternate route it would lie fallow except 
during periods of extended outages and such limited use would 
constitute a waste of frequencies which would not be in the 
public interest. MCI has available substitute towers and other 
equipment. It is prepared in case of outages to make repairs 
expeditiously and, with the possible exception of a major 
catastrophe, to resume operations with a minimum of delay. 

Efficient Utilization of the Frequency Spectrum 

32. We recognize, as the carriers argue, that MCI will not 
make the fullest possible use of the frequencies which it 
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seeks. MCI intends to use frequency diversity in the opera-
tion of its system, providing one protection channel for one 
working channel. Each MCI channel will have a maximum capac-
ity of 960 circuits, but MCI anticipates an initial loading 
of between 45 and 75 circuits per channel and a maximum load 
of 300 circuits. In contrast, Bell uses two protection chan-
nels for six working channels, and it claims that each of its 
channels has a maximum capacity of 1,800 circuits. Even if 
Bell's systems do not achieve maximum loading, it clearly 
transmits a greater number of message circuits per channel 
than that contemplated by MCI. 

33. In view of the limited frequencies available for com-
mon carrier use, the increasing demand for such frequencies, 
and the possibility that the grant of an application might 
limit a future assignment to a carrier which proposes a heav-
ier loading or a better service, efficient utilization of the 
common carrier frequency spectrum by an applicant is a matter 
of serious concern to the Commission. In arriving at a public-
interest determination in this case, we have therefore given 
careful consideration to the merits and demerits of MCI's pro-
posed use of frequency diversity, its light loading, and other 
factors which go to efficient utilization of the common carrier 
portion of the frequency spectrum. With respect to MCI's pro-
posed operation with frequency diversity, we note that the use 

of one protection channel for one working channel complies with 
existing policy. While the promulgation of rules to cover the 
use of frequency diversity is presently under consideration, 
adverse action on MCI's applications is not warranted for that 
reason. We do not know what provisions ultimately will be 
adopted and it may be that MCI's system will comply with the 
new rules, or that, with some minor adjustments, it can be 
brought into compliance. 

34. Furthermore, in determining whether there is a frequency 
wastage we must take into account the benefits to be derived by 
the public from the proposed common carrier facilities, and to 
weigh these benefits against the disadvantages alleged by the 
opposing carriers. We have found that by reason cf its low-
cost, sharing, and part-time use provisions, MCI can reasonably 
be expected to furnish an economical microwave communications 
service to a segment of the public which presently cannot avail 
itself of such a service; and that its flexibility features 
will enable potential users to make more efficient use of their 
business equipment. These are substantial benefits which, in 
our view, outweigh the fact that MCI will not make the fullest 
possible use of its frequencies. When frequencies are used to 
meet a significant unfulfilled communications need, we do not 
believe that such use may be considered as "inefficient." 

The Feasibility of Loop Service 

35. The testimony of MCI's public witnesses and the find-
ings of the Spindletop survey show that, in general, MCI's 
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potential subscribers have no interest in providing their own 
communications link between their facilities and MCI's trans-
mitter sites. Therefore, MCI's ability to market its service 
will be dependent on the ability of its subscribers to secure 

loop service from the other common carriers serving the ser-
vice area. 

36. We are not unmindful of the fact that the carriers main-
tain that loop service is not technically feasible and that 
there is no provision for such service in their tariffs. How-
ever, insufficient evidence is contained in this record to 
support a conclusion that the proposed interconnection is not 
feasible, and we are not disposed to deny MCI's applications 
on the basis of the unsubstantiated allegations which have been 
advanced herein by the telephone companies and Western Union. 

What seems a more likely obstacle to interconnection is, as 
the hearing examiner indicated, the "carriers' intransigence, 
manifested in this case***." In these circumstances, the car-

riers are not in a position to argue that consideration of the 
interconnection question is premature. Since they have indi-
cated that they will not voluntarily provide loop service we 

shall retain jurisdiction of this proceeding in order to enable 
MCI to obtain from the Commission a prompt determination on the 
matter of interconnection. Thus, at such time as MCI has cus-
tomers and the facts and details of the customer's requirements 
are known, MCI may come directly to the Commission with a re-
quest for an order of interconnection. We have already con-
cluded that a grant of MCI's proposal is in the public inter-
est. We likewise conclude that, absent a significant showing 
that interconnection is not technically feasible, the issuance 
of an order requiring the existing carriers to provide loop 
service is in the public interest. 

Summary 

37. This is a very close case and one which presents ex-
ceptionally difficult questions. We have found MCI to be 
financially qualified but we realize that any unforeseen cir-
cumstances requiring a sizable expenditure may impair the 
applicant's financial capacity. We have found, based on the 
weight of the evidence, that there is a substantial likelihood 
that the communications of its subscribers will arrive promptly, 
in accurate form, and without extended interruptions due to 

failures in the system. We wish to make clear, therefore, that 
the findings and conclusions reached herein apply only to the 
frequencies specified, and for the areas described, in the ap-
plications now pending before us. Should MCI seek to obtain 
additional frequencies or to extend its microwave service to 
new areas, our action on its application will be based on a 
close scrutiny of its operations, the rules then governing the 
grant of applications for common carrier microwave frequencies 
and all other applicable policy considerations. Likewise, in 
connection with an application for renewal of license, we may 
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deny the application if circumstances so warrant or grant re-

newal on such conditions as we deem essential to insure that 
MCI's subscribers receive a reliable transmission service of 

acceptable quality. However, it would be inconsistent with 

the public interest to deny MCI's applications and thus de-

prive the applicant of an opportunity to demonstrate that its 

proposed microwave facilities will bring to its subscribers 

the substantial benefits which it predicts and which we have 
found to be supported by the evidence in this proceeding. We 

conclude, on the basis of the record as a whole, that the pub-

lic interest will be served by a grant of MCI's application. 
* * * 

The Bell Bill 

This is the wording of a proposed statute introduced in 1977 

defining a policy to be followed regarding competition in 

the common carrier area of telecommunications. AT&T proposed 
the statute which clearly is a reaction to the MCI competitive 

threat. 

95th Congress 

1st Session 

H. R. 8 
IN THE HOUSE OF REPRESENTATIVES 

January 4, 1977 

A BILL 

To reaffirm the intent of Congress with respect to the struc-
ture of the common carrier telecommunications industry render-

ing services in interstate and foreign commerce; to grant ad-
ditional authority to the Federal Communications Commission to 

authorize mergers of carriers when deemed to be in the public 
interest; to reaffirm the authority of the States to regulate 

terminal and station equipment used for telephone exchange 

service; to require the Federal Communications Commission to 
make certain findings in connection with Commission actions 

authorizing specialized carriers; and for other purposes. 
Be it enacted by the Senate and House of Representatives 

of the United States of America in Congress assembled, That 

this Act may be cited as the "Consumer Communications Reform 

Act of 1977". 

CONGRESSIONAL FINDINGS AND DECLARATION OF PURPOSE 

SEC. 2. The Congress finds and declares that--
(a) The revenues from integrated interstate and foreign 

common carrier telecommunications services, based on charges 

reflecting both costs and value of service, have contributed 

toward meeting the costs of facilities used in common for pro-
viding such interstate and foreign services and local telephone 

exchange service throughout the United States, and thereby 

helped maintain a level of charges for telephone exchange ser-

vice which is lower than otherwise would be required. 
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(b) The technical integrity of the nationwide telecommunica-
tions system, its coordinated planning, design, installation, 
improvement, management, operation and maintenance are indis-
pensable elements in the interstate telecommunications network, 
necessary both to the reasonableness of charges and to the high 
quality and universality of common carrier telecommunications 
service, and accordingly Congress hereby reaffirms its policy 
that the integrated interstate telecommunications network shall 

be structured so as to assure widely available, high quality 
telecommunications services to all of the Nation's telecommuni-
cations users. 

(c) The authorization of lines, facilities, or services of 
specialized carriers which duplicate the lines, facilities, or 
services of other telecommunications common carriers--

(1) involves higher charges for users of telephone ex-
change service by decreasing the interstate revenues that 
otherwise would be available for contribution to the common 
costs of providing telephone services throughout the United 
States; 

(2) fosters inefficiencies in the utilization of national 
telecommunications resources through the creation of unnec-
essary and wasteful duplication of telecommunications lines 
and facilities and wasteful use of the radio spectrum; 

(3) significantly impairs the technical integrity, the 
coordinated planning, design, installation, improvement, 
management, operation and maintenance of the integrated 
nationwide telecommunications network; and 

(4) has an adverse impact on the national objectives of 
maintaining stability of consumer price levels, conserving 
national economic resources, improving productivity, and 
fostering an economy that will maintain adequate sources 
and reasonable costs of capital; 

and is, therefore, contrary to the public interest. 
(d) The Congress reaffirms its intent that the complete 

authority to regulate terminal and station equipment used for 
telephone exchange service shall rest with the States even 
though such terminal and station equipment also may be used in 
connection with interstate services. 

(e) The congressional findings and declarations of policy 
set forth herein are necessary to achieve the purposes of the 
Communications Act of 1934 as specified in section 1 of that 
Act; and the Federal Communications Commission shall take no 

action inconsistent with the findings and declarations in this 
Act. 

CHARGES FOR SERVICE 
SEC. 3. Section 201(b) of the Communications Act of 1934, 

as amended (47 U.S.C. 201) is amended by adding the following 
at the end of the first sentence: "No compensatory charges for 
or in connection with such communication service may be found 
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to be unjust or unreasonable on the ground that it is too low. 

The Commission may not hold the charge of a carrier up to a 

particular level to protect the traffic or revenues from a com-

munication service offered or provided by another carrier if 
such charge proposed by the carrier is compensatory. As used 

in this subsection, a charge is compensatory so long as it 

equals or exceeds the incremental cost of providing the com-

munications service. Such incremental cost is the additional 
cost caused by the provision of the service including, where 

appropriate, the capital costs of whatever additional facili-

ties are required to provide the service.". 

ACQUISITIONS BY AND OF CERTAIN COMMON CARRIERS 

SEC. 4. The Communications Act of 1934, as amended, is 
further amended by adding the following new section 224: 

"SEC. 224. Upon application of any common carrier or other 
person involved in the transaction, the Commission shall have 
jurisdiction (i) to approve the acquisition of control by a 

domestic common carrier of any other domestic common carrier 
or the acquisition of the whole or any part of the property of 
a domestic common carrier by any other domestic common carrier, 

or (ii) to approve the acquisition by a person which is not a 
common carrier of control of any domestic common carrier or 

the acquisition of the whole or any part of the property of a 
domestic common carrier, whenever the Commission determines, 

after full opportunity for hearing on an evidentiary record, 

that such approval is in the public interest. The Commission 
shall give reasonable notice in writing concerning any such 

proposed action to the Governor of each of the States in which 

the physical property affected, or any part thereof, is situ-
ated, and to each State commission that may also have juris-

diction over any of the common carriers involved, and to such 

other persons as it may deem advisable, and shall afford such 

parties a reasonable opportunity to participate in any hearings 

related to such action. If the Commission approves the pro-

posed acquisition, it shall certify to that effect; and there-

upon any Act or Acts of Congress making the proposed acquisi-

tion unlawful shall not apply. As used in this section 224, 

'domestic common carrier' shall mean a common carrier, the 
major portion of whose traffic and revenues is derived from 
communications services other than foreign communications. 
This section 224 shall not apply where either section 221(a) 

or 222 of this Act is applicable or to the acquisition by any 

person of a telephone common carrier as defined in section 225 

(a)(1).". 
SEC. 5. Section 2(b) of the Communications Act of 1934, as 

amended, (47 U.S.C. 152(b)) is further amended by striking the 

clause beginning with the words "except that" following the 
semicolon and inserting the following "except that sections 

201 through 205 of this Act, both inclusive, and section 224 
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of this Act shall, except as otherwise provided therein, apply 
to carriers described in clauses (2), (3), and (4).". 

REAFFIRMATION OF STATE JURISDICTION OVER LOCAL 

TERMINAL AND STATION EQUIPMENT 

SEC. 6 Section 2(b) of the Communications Act of 1934, as 
amended (47 U.S.C. 152(b)) is further amended by striking "or" 

at the end of the phrase following "(1)" and substituting 

therefor the following: "including but not limited to, the 

charges, classifications, practices, services, facilities, or 

regulations for or in connection with the use or connection of 
any station equipment, terminating facilities, exchange plant, 

and other like instrumentalities and apparatus used in com-

mon for both intrastate communication service and interstate 
or foreign communication service, whether provided by a common 

carrier or any other person, or". 
SEC. 7. Section 3 of the Communications Act of 1934, as 

amended (47 U.S.C. 153), is further amended by adding the fol-

lowing new subsection: 

"(gg) 'Intrastate communication' means communication or 

transmission between points in the same State, territory, or 
possession of the United States, or in the District of Colum-

bia, including among other things, all station equipment, ter-
minating facilities, exchange plant, and other like instrumen-

talities and apparatus used for or in connection with telephone 

exchange service or interexchange service, even though such 
equipment, facilities, plant, instrumentalities or apparatus 

are or may be used in connection with interstate or foreign 

communications service. 'Intrastate communication service' 
means any service which provides intrastate communication.". 

FINDINGS TO BE INCLUDED IN COMMISSION 
AUTHORIZATIONS OF SPECIALIZED CARRIERS 

SEC. 8 The following new section is added in title II of 

the Communications Act of 1934, as amended: 

"SEC. 225. (a) As used in this section--

"(1) The term 'telephone common carrier' means any com-

mon carrier, the major portion of whose traffic and reve-
nues, in interstate and foreign communication and in intra-

state communication, is derived from message telephone 
services, telephone exchange services, radio-telephone ex-

change services, or a combination thereof. 

"(2) The term 'telegraph common carrier' means any com-

mon carrier which provides a public message telegram service 
in interstate communications. 

"(3) The term 'specialized carrier' means any common car-

rier other than a telephone or telegraph common carrier. 
"(4) The term 'message telephone service' means telephone 

service between stations in different exchange areas on a 

message-by-message basis, contemplating a separate connec-
tion for each occasion of use. 



264 Hennes Bound 

"(5) The term 'public message telegram service' means a 

substantially nationwide telegraph service for the trans-
mission and reception of record matter where the transmis-
sion is not directly controlled by the sender and for which 
a charge is collected on the basis of number of words trans-

mitted and which is available to the public. 
"(b) The Commission shall not grant or authorize any con-

struction, acquisition, or operation of any communication or 
transmission line or facility, or extension thereof, or any 
modification or renewal thereof, that otherwise might be grant-
ed or authorized pursuant to any provision of this Act, to any 
specialized carrier that furnishes or proposes to furnish in-
terstate communication service unless the Commission shall 
find, after full opportunity for evidentiary hearing on the 
record, that such permit, license, or certificate, will not 
result in increased charges for telephone exchange service or 
in wasteful or unnecessary duplication of communication lines, 
facilities, equipment and instrumentalities of any telephone 
or telegraph common carrier, and will not significantly impair 
the technical integrity and capacity for unified and coordi-

nated planning, management, design, and operation of the na-
tionwide telephone network. In finding that such grant or 
authorization will not result in wasteful or unnecessary dupli-
cation, the Commission shall determine, among other things, 
that the proposed service or services of the specialized car-

rier, which are the subject of the requested grant or authori-
zation, (i) are not like or similar to any service or services 
provided by a telephone or telegraph common carrier and (ii) 
cannot be provided by available communications lines, facili-
ties, equipment, or instrumentalities of a telephone or tele-
graph common carrier. At any hearing involving a matter under 
this subsection, the burden of proof to support the requisite 
findings by the Commission shall be on the applicant for such 
permit, license, or certificate.". 
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Glossary 

Allocation. The process of distributing any resource among 
various claimants. Allocation can be done by economic 
processes such as the market place or political processes 
involving lobbying. 

AM. Amplitude modulation. 
AM broadcasting. Radiating into free space a radio wave carry-

ing information in the form of amplitude modulation of the 
carrier. Transmission bandwidth is twice that of the modu-
lating signal bandwidth. 

Amplitude modulation. Process whereby the amplitude of a 
radio wave is varied in accordance with the amplitude of 
a second signal such as speech, music, or television. 

Analog signal. Signal whose amplitude varies continuously as 
opposed to a signal that has been quantized and whose 
amplitude can only take on values from a discrete set of 
possible amplitudes. 

Attenuation. Decrease in magnitude of amplitude or power dur-
ing transmission of a signal from one point to another. 

Bandwidth. The frequency interval outside of which the power 
spectrum of a signal is less than some specified fraction 
of its value at a reference frequency (usually the refer-
ence frequency is that at which the spectrum is a maximum). 

Measured in Hertz. 
Bit. An abbreviation of BInary digiT. (1) Corresponds to the 

occurrence of (either) one of the characters of a language 
employing two different characters such as 0, 1 or mark, 
space. (2) Unit of information content equal to that of a 
message having an a priori probability of one half. 

Broadband. An adjective used to describe signals that extend 

over a wide portion of the spectrum. For example, TV 
signals. 

Carrier. A wave having characteristics that can be varied from 
a reference value by modulation. 
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Channel. A transmission path over which communication signals 
are sent 

COMSAT. The Communications Satellite Corporation created by 
an Act of Congress in 1962 to develop and operate the 

United States' portion of an international communications 
satellite system. It became the operating arm of the 
INTELSAT system when it became operational in 1964. 

Cross-bar system. A telephone line switching system using 
cross-bar switches. 

Data-Under-Voice. Technique for providing high-speed trans-
mission of information in digital form using the lower 
portion of the frequency band in existing microwave net-

works not normally employed for voice transmission. 

Echo. Name of an early experimental earth satellite consist-
ing of a large metallized, inflated sphere used as a 
passive reflector for communication signals. 

Electromagnetic wave. A wave characterized by variations of 
electric and magnetic fields. Radio waves. 

ESS-1. Electronic Switching System being installed by Bell 
System. 

F.C.C. Federal Communications Commission was created in 1934 
to regulate wire and electromagnetic communication in the 
United States. This agency has jurisdiction over radio 
and television broadcasting, common carriers, cable tele-
vision, and other interstate and international uses of 

the spectrum. 
Frequency. The number of periods per second of a periodic 

function. Measured in units of hertz (Hz)--one cycle per 
second; kilohertz (kHz)--1,000 cycles per second; megahertz 
(MHz)--1,000,000 cycles per second; gigahertz (GHz) --
1,000,000,000 cycles per second. 

FM broadcasting. Radiating into free space a radio wave 
carrying information in the form of frequency modulation 
of the carrier. 

Frequency division multiplexing. Process by which each of 

several modulating waveforms modulates a separate sub-
carrier and the subcarriers are spaced in frequency so 
that no two subcarriers occupy the same frequency band. 
Permits simultaneous transmission of several signals over 
the same channel. 

Frequency modulation. Process whereby the frequency of a 
radio wave is varied in accordance with the amplitude of 

a second signal such as speech, music, or a binary coded 
signal. Transmission bandwidth is larger than the modu-
lating signal bandwidth by a factor of five for FM broad-
casting. 
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Geosynchronous orbit. Satellite orbit (altitude of 42,000 km 

or 22,300 mi) in which the satellite revolves around the 
earth at the same rate as the earth rotates (once each 24 
hours). A geosynchronous satellite appears stationary 
above the earth's surface at some point along the equator. 

Guard space. A blank segment of the spectrum located between 
adjacent channels in order to minimize interference 

between them. 

IC. Integrated circuit. 
Integrated circuit. A combination of interconnected circuit 

elements inseparably associated on or within a continuous 

substrate. 
INTELSAT. The international satellite consortium formed in 

1964 and in 1972 on a permanent basis to own and use the 

international communications satellite system. Member 
nations own shares and vote in proportion to their usage 

of the communications system. Earth stations are owned 
by the individual user countries. INTELSAT I, II, III, IV 
are the names and generation of the international communi-

cations satellites used to provide the services to member 

countries. 
ITT. International Telephone and Telegraph is an international 

common carrier supplying communications services by radio 
satellite and undersea cable on a worldwide basis. 

Large scale integration. Process whereby highly complex inte-

grated circuits are fabricated. 
Legislative oversight. The process of congressional investiga-

tion of a particular agency or administrative process by 
committee hearings and budget examinations. Although leg-
islation doesn't result from this process, it is a central 
element of congressional control and influence over the 
administration of various policies and programs. 

LSI. Large scale integration. 

Modulation. Process by which certain characteristics of a 
carrier are varied in accordance with a modulating signal. 

Microwave. Refers to the frequency range of electromagnetic 
radiation in which the wavelength is less than 30 cm 

(1 ft); i.e., upwards of 1,000 MHz. 
Microwave relay. Intercity communication trunk in which sig-

nals are transmitted between towers 40 to 50 km (25-31 mi) 

apart. 
Monopoly profits. The profits which can be earned by a monop-

olist when there is no competition for a market and the 
sole producer can charge whatever price he chooses. Such 
profits are those which exceed the profits obtainable in 
a competitive market setting where price is determined by 
supply of and demand for a product. 
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Multiplexing. Combining two or more signals into a single wave 
from which the individual signal can be recovered. 

OTP. The Office of Telecommunications Policy was created by 
President Nixon in 1970 to provide advice and high level 

studies of current telecommunications policy issues. 

PBX. Private branch exchange used by companies for internal 
distribution of telephone calls. 

PCM. Pulse code modulation. 
Pixel. Abbreviation for picture element. Smallest resolution 

element in a television picture. 
Polarization diversity. Means of simultaneously transmitting 

two different signals on the same carrier by using two 
electromagnetic waves having their electric fields orien-

ted at right angles to each other so they can be separated 
before detection. 

President's Task Force on Telecommunication Policy. A special 
task force created by President Johnson in 1967 to examine 
various issues of telecommunications such as satellites, 
cable television, and domestic common carriers. 

Pulse code modulation. A modulation process whereby a wave-

form is first converted from analog to digital form and 
the digital representation of the samples transmitted by 
a binary code. 

Quantization. Process by which a continuous range of ampli-
tudes is divided into a nonoverlapping set of subranges 

and to each subrange a unique value of the output is as-
signed. 

RCA. Radio Corporation of America is an international common 
carrier. It is also engaged in domestic satellite pro-
grams, broadcast network operations, and the manufacture 
of electronic equipment. 

RELAY. Early experimental communications satellite in low 
earth orbit (1962-64). 

Sampling. Process of obtaining a sequence of instantaneous 

values of a waveform at regular intervals. 

Signal-to-noise ratio. Relative power of the signal to that 
of the noise in a communication channel. High signal-to-
noise ratio gives good transmission performance. 

Single sideband transmission. A method of operation in which 

one of the two sidebands produced by amplitude modulation 
is suppressed. Transmission bandwidth equals modulating 
signal bandwidth. 

Solid state. Adjective used to describe a device, circuit, or 
system whose operation depends on electrical phenomena 
occurring in a solid such as crystals of semiconductor 
materials. 
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Spectrum. The distribution of the components of a wave as a 
function of frequency. The range of components within 
which a signal from a particular kind of source lie; for 
example, audio frequency spectrum. 

Telephony. The process of communicating by telephone. 
Teletype. Trademark of Teletype Corporation referring to 

family of teleprinter equipment. 
Telex. A dial-up telegraph service enabling subscribers to 

communicate directly with each other using teletypewriters. 
Telpac. A rate structure or tariff arrangement created by 

AT&T in the early 1960's to provide competitive nonvoice 
transmission services. These rates have been the subject 
of continual controversy with AT&T competitors who chal-
lenge them as predatory and not reflective of real costs. 

TELSTAR. Early experimental communications satellite in low 
earth orbit (1962-63). 

Time division multiplexing. Process in which each of several 
modulating waveforms modulates a separate pulse subcarrier, 
the pulse subcarriers being spaced in time so that no 
pulses overlap any others. Permits simultaneous transmis-
sion of several signals over the same channel. 

Transistor. An active semiconductor device with three or more 
terminals that is used for amplification and signal gen-
eration in electronic circuits. 

Trunk. A circuit connecting two telephone exchanges in dif-
ferent localities. Also called a toll circuit. 

TWX. Teletypewriter Exchange Service operated by AT&T whereby 
subscribers can communicate with each other by means of 
teletypewriters. 

UHF. Ultra high frequency radio waves lying in the range of 

300 to 3,000 MHz. 

VHF. Very high frequency radio waves lying in the range of 30 

to 300 MHz. 

WATS. Wide Area Telephone Service provided by telephone com-
panies that permits customers to make calls in a specific 
zone on a dial basis for a flat monthly charge. 

Waveform. Variation in the amplitude of a signal as a function 
of time. 
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