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Letter of Transmittal

February 16, 1951
Dear Mr. President:

We have the honor to transmit the report on policies and practices recom-
mended to be followed by the Federal Government in the communications field,
which was called for by Executive Order 1o11o0 of February 17, 1950, estab-
lishing the President’s Communications Policy Board.

During the year since our appointment, we have examined many phases
of the problems of national telecommunications policy and practice. We have
consulted the best-qualified Government and private sources. A small profes-
sional staff has studied special phases of the field. The major results of these
consultations and special studies are embodied in our report.

The Board is in unanimous agreement on the conclusions expressed.
Respectfully submitted,
Lee A. DuBridge
William L. Everitt
James R. Killian, Jr.
David H. O’Brien

Irvin Stewart, Chairman
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Introduction

THE PROBLEM POSED

Pressing problems in the operation of the nation’s wire and radio com-
munications facilities led to the creation of the President’s Communications
Policy Board on'February 17, 1950.

In his letter of that date to our Chairman, the President declared that there
is “a major public interest in assuring the adequacy and efficiency” of this “vital

resource.” He noted the close relationships of the teleccommunications services—
radio, telephone, and telegraph—and the influence of governmental operations
on the system. The President therefore asked for a comprehensive inquiry
that would view the specific problems as parts of the “broader problem of develop-
ing a total national communications policy.” The text of the President’s letter
follows:

“My dear Dr. Stewart:

“Communications services represent a vital resource in our modern society.
They make possible the smooth functioning of our complex economy. They
can assist in promoting international understanding and good will; they con-
stitute an important requirement for our national security. There is, accord-
ingly, a major public interest in assuring the adequacy and efficiency of these
services.

“Developments in this field during and since the war have created a num-
ber of problems which require careful consideration at this time. ‘The extent
to which the Government should, in time of peace, continue to operate its
own communications facilities is one such problem of current importance.
The question of merging the overseas operations of our commercial com-
munications companies also requires objective review. The most pressing
communications problem at this particular time, however, is the scarcity of
radio frequencies in relation to the steadily growing demand. Increas-
ing difficulty is being experienced in meeting the demand for frequencies
domestically, and even greater difficulty is encountered internationally in at-
tempting to agree upon the allocation of available frequencies among the
nations of the world. In the face of this growing shortage, the problem of
assuring an equitable distribution of the available supply of frequencies among
all claimants, both governmental and private, is rapidly assuming major
prominence. )

“Problems such as these cannot adequately be considered on a piecemeal
basis. They must be viewed as parts of the broader problem of developing a
total national communications policy, designed to assure the most effective
utilization of the various forms of communication facilities, and the full satis-
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faction of those nceds which are most essential to the broad public interest.
An over-all, objective review of this entire situation is urgently needed.

“I am therefore establishing by Executive Order a temporary Communica-
tions Policy Board of 5 members to study and to make recommendations to
me on the policies and practices which should be followed by the Federal
Government in this field in order best to meet the broad requirements of
this Board. In view of the neced for early action in this field, I should like
to receive the Board’s final report by no later than October 31, 1950.

“The Executive Order establishing this Board states that the Board shall
study the present and potential use of radio and wire communications facili-
ties by governmental and non-governmental agencics. The Order further
states that the Board shall make recommendations in the national interest
concerning (a) policies for the most effective use of radio frequencies by gov-
ernmental and non-governmental users and alternative administrative arrange-
ments in the Federal Government for the sound effectuation of such policies,
(b) policies with respect to international radio and wire communications, (c)
the relationship of government communications to non-government communi-
cations, and (d) such related policy matters as the Board may determine.

“I feel that the problem of radio frequencies will be one of the most
important areas for the Board’s investigations. I hope that, as a result of its
studies, the Board will be able to recommend possible means for conserving
frequencies, as well as standards for determining the relative priority of com-
peting claims for frequencies, and possible administrative arrangements within
the Government for assuring, on a continuing basis, a sound and equitable
allocation of the limited frequency supply.

“I believe that the studies to be undertaken by the Board are of vital im-
portance to the economy of this Nation, to our international relations, and
to our national security. I am sure that you will reccive the full cooperation
and assistance of all parties concerned.

Sincerely yours,

HARRY S. TRUMAN”
The Executive Order referred to in the President’s letter reads as follows:

“EXECUTIVE ORDER # 10110

“PRESIDENT’S COMMUNICATIONS POLICY BOARD

“By virtue of the authority vested in me as President of the United States,
it is hereby ordered as follows:

“1. There is hereby created a board to be known as the President’s Com-
munications Policy Board which shall be composed of a chairman and four
other members to be designated by the President.

“2. It shall be the function of the Board to study the present and potential
use of radio and wire communications facilities gy governmental and non-
governmental agencies and to make and present to the President evaluations
and recommendations in the national interest concerning (a) policies for the
most effective use of radio frequencies by governmental and non-governmental
users and alternative administrative arrangements in the Federal Government



for the sound effectuation of such policies, (b) policies with respect to inter-
national radio and wire communications, (c) the relationship of government
communications to non-government communications, and (d) such related
policy matters as the Board may determine.

“3. The Board is authorized to hear and consult with representatives of
industry and the Federal Government concerned with the subjects under study
by the Board. All executive departments and agencies of the Federal Govern-
ment are authorized and directed to cooperate with the Board in its work
and to furnish the Board such information as it may require in the performance
of its duties. The Board shall protect the security of any classified information
submitted to it.

“4. Each member of the Board shall, while away from his home or regular
place of business and engaged in the official business of the Board, reccive
actual traveling expenses and per diem allowances in lieu of subsistence in
accordance with rates established by the Standardized Government Travel Reg-
ulations, as amended.

“s. During the fiscal year 1950 the expenditures of the Board and the travel-
ing expenses and per diem allowances of the members thereof shall be paid out
of an allotment made by the President from the appropriation appearing under
the heading “Emergency Fund for the President” in the Independent Offices
Appropriation Act, 1950 (Public Law 266, approved August 24, 1949); and
during the fiscal year 1951 the same shall be similarly paid from any corre-
sponding or like appropriation made available for the fiscal year 1951. Such
payments shall be made without regard to the provisions of (a) section 3681
of the Revised Statutes (31 U. S. C. 672), (b) section g of the act of March 4,
1909, 35 Stat. 1027 (31 U. S. C. 673), and (c) such other laws as the Presi-
dent may hereafter specify.

“The Board shall terminate one year after the date of this order.

Harry S. TRUMAN
THE WHITE HOUSE,
February 17, 1950.”



Chapter 1
AN ANSWER IN SUMMARY

One of the bulwarks of a free society is freedom of communi-
cations. Its commerce, its education, its politics, its spiritual
integrity, and its security depend upon an unimpeded and un-
subservient exchange of information and ideas.

One of the hopes for a peaceful world rests upon the ultimate
possibility of extending this same freedom of communications
beyond all barriers. War begins in the minds of men, and in the
minds of men must be engendered the will for peace. We must
therefore strive to facilitate a meeting of the minds of men every-
where, and through the liberating arts of communication to create
the attitudes favorable to peace.

These convictions and concepts have provided the back-
ground for the conclusions and recommendations reached in the
following study of the economic, organizational, and physical
aspects ‘of America’s telecommunications system.

Our telecommunications system is a great national resource which
makes available to the people of the United States a rapid nationwide
and worldwide communications service.

All the facilities which make this service possible—telephone, tele-
graph, radio, and television—utilize electrical energy in some form
to convey intelligence from one person to another. Electrical im-
pulses speeding through these facilities carry information of all sorts
throughout the country and to other nations of the world.

When wires and cables are used as the media through which they
are transmitted, it is not difficult to control these impulses. When the
transfer of electrical energy is made by radio through the medium
popularly called the “ether,” serious problems arise.

Many of these problems stem from the fact that the ether is public
property available to all the people of the world, and the further fact
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that there is a limit to the number of electromagnetic waves which
can be received intelligibly without harmful interference.

If interference is to be avoided, it is obvious that both national
and international users of the radio spectrum must reach accord on
equitable sharing of this limited medium. Consequently, telecommu-
nications must be considered both from a national and from an interna-
tional point of view.

The telecommunications system of the United States is engaged
basically in the transfer of information from one person to another.
Yet information about the system is inadequate. As part of our studies,
we have gathered facts that fill some of the important gaps. The
recognition that there are other gaps and that they too must be filled
underlies several of the recommendations of policy and action which
we shall make.

In our quest for solutions to the problems of telecommunications,
we surveyed the facilities available today and the difficulties encoun-
tered in their operation, reviewed the troubles that have caused grow-
ing pains in the development of the system, and sought symptoms
of future ills.

Both private and public agencies operate in the telecommunica-
tions system. We have found inescapable evidence of serious diffi-
culty, not confined to the United States alone, but international in
scope, in the management and use of the worldwide but limited re-
source of the radio frequency spectrum. There is indication of eco-
nomic danger for some private companies, and of a lack of help on
the part of Government agencies in avoiding that danger. There is
evidence of confusion of responsibility among Government agencies
which from time to time have been established for the regulation of
parts of the system. These are principal among the disconcerting
facts which our studies have disclosed.

Not all the facts are disconcerting, however. We have also found
reason for no small amount of encouragement. There are many—
and they are among the largest—areas of the teleccommunications sys-
tem, both public and private, in which standards of efficiency, econ-
omy, and performance are superb. There is a spirit of cooperation
among the component organizations—public and private. There is
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in existence an administrative structure which, if properly strength-
ened, can become an effective central instrument to foster the vigor
of the telecommunications system.

Special Problems of Telecommunications

Telecommunications present a special combination of technolog-
ical, economic, social, and political problems. The telecommunica-
tions system as a whole, public and private, depends to an unusual
degree upon a technology which is changing and growing with
marked rapidity. The task of adjusting organization and practice
to take advantage of technological advances and opportunities is com-
plicated, however, by the intimate connection of telecommunications
with both the national security and the international relations of the
United States. Political considerations may require commercial car-
riers to maintain unprofitable circuits to certain overseas points. Eco-
nomic prospects may counsel against heavy investment in the latest
and most expensive high-speed cable equipment, yet the requirements
of national defense may justify such an outlay.

The radio sector of our telecommunications system is further
complicated by the fact that radio operates in the public domain. The
possibility of interference necessitates domestic and international
efforts to arrive at agreements for the apportionment of radio fre-
quencies. Here again, efforts to take full advantage of new develop-
ments must proceed in the short run within the limits of existing
agreements, and may be hampered or helped in the long run by the
results of efforts to negotiate new ones.

Special economic pressures have borne heavily on some of the
nation’s telecommunications companies. Air-mail and long-distance
telephone service have reduced the potential demand for telegraphic
services. American companies engaged in overseas operations have
been competing with each other for markets and in dealing with
foreign monopolies. In this latter case, American companies have
met with a special obstacle: The competition among American firms
offers foreign monopolies the opportunity to play American competi-
tors off against each other. The Federal Government’s own inter-
national telecommunications network, which has grown to vast pro-
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portions in recent years, has handled traffic which might have been
sent over common carriers.

The merging of private companies engaged in international radio
and cable communications has at times been advocated as a way of
easing their position. In the domestic field, merger of the telegraph
companies has already occurred. It has been further advocated that
the merged company acquire the record communications business of
the telephone company—its teletypewriter exchange and leased line
services.

Continued operation of the privately owned companies is essential
to the national security, but nowhere do we find provision within the
Government to insure that Government policies do not inadvertently
affect the economic well-being of these companies.

We have found that the Federal Government has encountered
many difficulties in its efforts to keep up with the growth and increas-
ing complications of the nation’s telecommunications structure. Some
of these difficulties are suggested in the chapters on domestic and
international telecommunications. '

Technological progress in telecommunications is so rapid that it
could quickly alter the character of the entire structure. This fact
requires special vigilance on the part of the regulatory agencies.

Specific Issues

For analysis, we resolve these general problems into five specific
issues. They are—

1. How shall the United States formulate policies and plans for
guidance in reconciling the conflicting interests and needs of Govern-
ment and private users of the spectrum space—that is, for guidance
in making the best use of its share of the total spectrum ?

2. How shall the United States meet the recurrent problem of
managing its total telecommunications resources to meet the changing
demands of national security?

3. How shall the United States develop a national policy and
position for dealing with other nations in seeking international tele-
communications agreements ?
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4. How shall the United States develop policies and plans to foster
the soundness and vigor of its telecommunications industry in the
face of new technical developments, changing needs, and economic
developments?

5. How shall the United States Government strengthen its organi-
zation to cope with the four issues stated above ?

The first four of these questions require brief explanation.

1. Reconciling Uses of the Spectrum. This task—which is known
as frequency management—is one of enormous technical complexity.
Different portions of the spectrum have radically different propagation
characteristics; that is, their range and dependability vary. Some are
usable for long-distance and others only for short-haul purposes.
Their efficiency also changes from night to day, and from day to day,
and is affected by sun spots and by atmospheric conditions.

By better management of the spectrum, much more could be done
with frequencies now available. There is opportunity for more effec-
tive sharing of frequencies, for more intensive use of individual fre-
quencies, and for increased economy in kilocycles assigned to each
circuit.

The assignment of space in the spectrum among private users (in-
cluding state and local but not Federal Government agencies) is a
responsibility of the Federal Communications Commission (FCC).
The total amount of such space available for assignment, however, is
not determined by the FCC. In effect, it is determined by the Presi-
dent, who is responsible for the assignment and management of those
frequencies used by Federal Government agencies. The Interdepart-
ment Radio Advisory Committee (IRAC) is the instrumentality
through which frequencies are assigned to Federal users. Thus far,
no national policy has existed to clarify this dual control of a single
resource and thus to aid in governing the apportionment of space
between private users and Government users as groups. No criteria

have been established for use in choosing between the conflicting
needs of a Government and a non-Government user.

2. National Security. In the present period of recurrent crisis, it
is likely that we shall be faced with a continuing problem of adjusting
the use of telecommunications—especially radio frequencies—to what
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may be violent fluctuations in the requirements for national security.
Indeed, we may face a situation in which the President’s emergency -
powers to control, take over, or close down communications facilities
will have to be invoked, and arrangements for the delegation and
exercise of those powers will be essential. We may also be faced with
the necessity of creating wholly new telecommunications facilities.

Telecommunications of course play a major role in the economic
and cultural life of the Nation. They are the vital nerve system of our
modern military establishment. When spectrum space is insufficient
to meet both the full needs of national security and the full needs of
other affairs, the latter must give way %o the former. When the
emergency has passed, frequencies and facilities must be restored to
civilian use. To create an ad hoc agency to meet each crisis would be
a clumsy expedient at best, and indeed, the problems of transfer and
retransfer of spectrum space and of facilities for using it are too com-
plex for ad hoc control to be adequate. A continuing mechanism to
deal with this situation is needed for the foreseeable future.

3. International Agreements. Just as the United States has no
clear policy for apportioning its own share of spectrum space, so it
has lacked satisfactory means of determining policy as a basis for
negotiations with other nations. The United States, in preparing
positions for international negotiations, has in effect asked Federal and
other claimants to state their needs, and then presented the total as the
United States requirement. In those portions of the spectrum where
the total of these requirements has been small enough to be accom-
modated along with the needs of the rest of the world, our delegations
to conferences have had a negotiable position. In some cases, how-
ever, the total stated requirements have exceeded not merely those
which could reasonably be put forward as the proper United States
share, but have actually exceeded the total physical content of the
bands. Furthermore, there is no permanent mechanism by which
the stated requirements of United States users can be adjusted with
cquity and safety. The imperative need for means of making such
adjustments hardly requires elaboration.

4 Maintaining a Sound Industry. The private telecommunica-
tions industry of the United States is one of the nation’s most valuable
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assets in peace or in war. The normal life of the country is supported
and facilitated by it in numberless ways. In abnormal times, the in-
dustry can place at the disposal of the nation a large reserve capacity
built up because of its competitive structure. This capacity helps to
take up the immediate surge of military requirements. The industry
can release radio frequencies, cable capacity, and other communica-
tions facilities, when required for Government purposes, without
seriously affecting its ability to carry the civilian load.

It is essential that the industry be in sound economic condition.
Some of its components, however, have faced serious difficulties. To
meet these situations, the companies have from time to time taken
individual action, and from time to time Government has been of
assistance to them in rate adjustments and other ways.

But there has been no long-range study of the question, no long-
range planning. No agency of Government is in a position to take
a comprehensive -view of this problem. No agency is qualified to
advise the President in fields where the interests of private and Gov-
ernment telecommunications users are in conflict. Meanwhile, in the
absence of guiding policy, the action of Government agencies could
seriously handicap the industry.

Scope of the Study

We have spent nearly a year seeking answers to these four prob-
lems and also to the crucial question Number 5—“How shall the
United States Government strengthen its organization to cope with
these four issues?” In this study we found it necessary to collect a
large volume of information—some of which was not readily available
in public documents. We were fortunate in securing the services of
an extremely competent staff and we received most cordial cooperation
from all Government and private agencies whom we consulted. Many
agencies went to great lengths to supply detailed data on various phases
of the problem.

The most pertinent information which we collected is summar-
ized in the succeeding chapters of this Report, and we have given
particular attention to those subjects not adequately covered in exist-
ing literature. Yet there are many important phases of the subject
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which we have covered only summarily, in some cases because there
already exists available public information, but in other cases because
we did not have time to carry out the extensive research necessary
for an adequate treatment. In fact, as our study progressed, we be-
came more and more aware of the great complexity of the problem
and of the fact that no temporary or part-time board could do justice
to the whole of it.

Critical to this study was an investigation of the nature and extent
of the actual pressure for additional space in the radio frequency
spectrum. The picture of the situation presented in Chapter II is
one of great complexity. In many bands there is extreme congestion.
The competition for frequencies for radio broadcasting and for tele-
vision is well known to all. Less well known but also critical is the
situation in the band suitable for very-long-range communication—
4 to 27.5 megacycles. In this band not only is there great need for
many circuits, but, because of propagation characteristics, two stations
thousands of miles apart may still interfere with each other if they
operate on the same or adjacent frequencies. The problem immedi-
ately becomes one for complex international negotiations.

The degree of spectrum crowding varies enormously in different
parts of the spectrum and in different parts of the world. Opinions
vary as to how serious the situation now is. But no one denies that
it is getting worse and will continue to do so. Only vigilant intelligent
management and vigorous pursuit of new technological possibilities
can prevent possible future chaos.

In Chapter III we turn attention to an analysis of the United
States domestic wire and radio telecommunication facilities, tracing
their technological development and the economic problems they face.
These facilities are very largely privately owned. The United States
Government is a most substantial customer. The great bulk of the
facilities available for public message service—telephone and tele-
graph—are owned by two great regulated but competing monopolies,
the American Telephone and Telegraph Company and the Western
Union Telegraph Company. These two companies perform an in-
valuable public service, and it is important for the Government to make
sure they are intelligently regulated so that the public and the Gov-
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ernment may continue to receive the benefits of the irreplaceable
service they supply.

We believe that this service can best be insured by retaining the
present system of private ownership.

The field of international telecommunication (Chapter IV) offers
far more puzzling problems. Thus, while the United States end of
overseas radiotelephone service is operated by a single company (the
Bell System), radio and cable telegraph services are offered by several
competing companies. Fluctuating international political and eco-
nomic conditions, the rapidly growing use by the United States Gov-
ernment of international communication facilities (many of which are
Government owned), competition for space in the crowded long-
range radio communication spectrum, and many other factors have
led to serious problems whose nature and extent are only too inade-
quately outlined in this Report. But they demand urgent attention
by the United States Government, and we have recommended policies
and mechanisms to help solve these continuing problems.

The nature and functions of the various existing Government
agencies concerned with telecommunications have been given detailed
examination (Chapter V). We find a complex pattern of such agen-
cies with even more complex interrelations. It is a structure which
has functioned smoothly in many ways. But it involves a duality
or even multiplicity of control, as well as overlapping interests, and
is a structure inadequate to meet the ever-more complex problems
of this field. We believe the structure can be rendered coherent by
the creation of a new executive agency and we set forth in some detail
our proposals for the creation of this agency.

Finally in Chapter VI, we assemble existing and proposed tele-
communications policies in the hope that they may serve as a starting
point for the development of policies to guide present and future
agencies, public or private, which deal with telecommunications.

Conclusions

On the basis of our studies, we have reached the following
conclusions.
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A. As to the pressures on the radio spectrum—

1. Pressure on the radio frequency spectrum is steadily increasing
as a result of the greater use of radio in telecommunications.

2. The means on which we have relied in the past for manage-
ment of the spectrum are no longer adequate to resolve in the best
national interest the problems produced by this increasing pressure.
The current difficulty growing out of the search for suitable space for
television broadcasting in itself emphasizes this inadequacy.

3. Measured in terms of spectrum space rather than in number
of discrete frequency channels, the Federal Government’s share of the
spectrum, though not so great as is commonly believed, is nevertheless
large. While we do not know that it is out of proportion to the
Government’s responsibilities, it must have the most adequate justifi-
cation and careful management if the greatest benefit is to be obtained
from it.

4. There is need for a continuing determination of the changing
requirements of Federal Government users both among themselves
and in relation to the requirements of other users.

5. The recent rapid worldwide growth of telecommunications,
combined with the needs of the current national emergency, makes
the resolution of these problems a matter of great urgency.

6. The resolution of these problems can be secured only through
adequate, energetic management, which demands that the Govern-
ment organize itself to take a comprehensive view of the telecom-
munications field.

B. As to United States telecommunications at home—

1. The telephone system of the United States is a financially
sound, multi-billion dollar industry consisting of the Bell System and
5,000 independent companies. This coordinated system is providing
the nation with what is admittedly the best telephone service in the
world. It is steadily improving that service by aggressive technologi-
cal advancement. In view of the healthy condition of the telephone
system, we conclude that no changes in Government procedure for
insuring adequate service in the national interest are necessary.

2. The telegraph system of the United States has experienced
economic difficutlies owed in part to the expansion of other means

14



of rapid communication. The recent return of the principal tele-
graph company to profitable operation, in part because of improved
management and modernization of its plant and in part because of
greater general business activity, is encouraging. This current im-
provement in the position of the industry affords an opportunity to
develop information needed for sound, long-range planning to avoid
future difficulties. We believe that sound management and vigorous
technological development can contribute further to the stability of

the domestic telegraph system. '

3. The effects of the administration of the Communications Act
of 1934 relative to reductions of telegraph service through the closing
of unprofitable offices or through substitution of agencies need further
study. Western Union maintains that the restrictive application of
present legal provisions places an undue financial burden upon the
company which it can ill afford to bear; representatives of labor con-
tend that too great a degradation of service often has followed the
substitution of agencies for offices.

4. Rates for the telegraphic services—telegram, teletypewriter
exchange service (TWX), and private leased lines—are given regula-
tory approval without adequate knowledge of the costs of providing
such services. Also, in passing upon long-distance telephone rates,
the Federal Communications Commission should inform itself of
the probable effect of proposed changes upon the position of the
telegraph industry, and upon rates for local telephone service.

5. We have looked carefully into the proposal that the telecom-
munications industry should be divided clearly into two parts, one
dealing exclusively with “record” communications, the other with
communications by “voice.” Our examination of this question has
shown that such a dividing line is very difficult to draw, and we
have concluded that the attempt to reorganize the telecommunications
system on the basis of such a distinction might result in effects on the
system going far beyond the initial intention of any such division.
The main bone of contention today is the fact that the telephone com-
pany offers a form of record communications—TWX and private-
line leases—which competes with message-delivery functions of the
telegraph company. We note that Congress in 1943 amended the
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Communications Act to permit acquisition of this form of service
by the telegraph carrier. Thus the companies involved are free to
negotiate an agreement to make this change, subject to approval by
the Federal Communications Commission. We believe that this mat-
ter should be determined by the normal processes of negotiation.

6. The operation of leased domestic telecommunications networks
by the Federal Government for the transmission of Federal Govern-
ment messages is not, strictly speaking, competitive with the operations
of commercial telecommunications companies. In its teletype net-
works, the Government is taking advantage of volume rates offered
by the telecommunications companies in the same manner as can any
other customer with large volume requirements. The Government
should continue to take full advantage of the most efficient and eco-
nomical rates and conditions of service which are available to any large
user. While it is important that the Government seek the most
economical means of handling its own communications, it also is of
great importance that it continue its present policy of using privately
owned facilities rather than building up a Government-owned com-
peting network.

C. As to United States telecommunications abroad—

1. The Government should adopt the policy of maintaining the
strength -of the private competitive international communications
system.

2. There should be a Government agency charged with the re-
sponsibility for implementing this policy.

3. Urgent recommendations have been made to Congress that
legislation be enacted to permit companies in the international cable
and radio field to merge. One of these calls for a single company to
handle all United States domestic and international record communi-
cations, thus providing an integrated system. We find no imperative
reasons calling for an immediate merger of these companies; we con-
clude, on the contrary, that recent improvements encourage a con-
tinuation of their present independent status. Moreover, in our judg-
ment, a period of partial mobilization is not a good time to under-
take a reorganization of these important components of our communi-
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cations system. Our conclusions in regard to merger are based on
conditions as we now find them and can project them. We recog-
nize, however, that the situation can change and that the welfare of
the communications system demands constant attention to the condi-
tion and stability of these companies. We are mindful of the strong
conviction held by informed members of Congress and others that
merger is desirable. We have ascertained that interested Govern-
ment departments are divided in their views on the subject. While
we believe that the national interest does not at this time require the
repeal of existing prohibitions against merger, we recognize that
changing conditions may provide compelling reasons for a merger later
on. If so, the anticipation of them by adequate study and legislation
will be essential. The kind of merger which might thus be indicated,
as well as the timing of it, may be dictated not only by normal economic
forces, but by the wisdom of the Government’s own policies vis-a-vis
the companies and by technological developments. Technological
developments may in fact prove to be the conclusive factor in deter-
mining the future of these companies.

D. As to Government organization—

1. Fundamental changes in telecommunications require the over-
haul of Government machinery for formulating telecommunications
policy and for administering certain telecommunications activities in
the national interest.

2. The Communications Act of 1934 established a system of dual
control of the radio frequency spectrum. This dual control arises
largely from the fact that the regulation of private telecommunica-
tions is a function of Congress exercised through the Federal Com-
munications Commission, while the operation of Government tele-
communications is primarily a function of the Executive. For ex-
ample, the assignment of frequencies to military services is an exercise
of the President’s powers as Commander-in-Chief of the ‘Armed
Forces.

3. The Federal Communications Commission, though needing
further strengthening, should continue as the agency for regulation
and control of private users.
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4. The President has exercised his power to assign frequencies
through the Interdepartment Radio Advisory Committee, made up
of representatives of the using Government agencies. While this
Committee should continue as a forum to arrange the use of the
spectrum in such a way as to avoid interference, it is not an adequate
means for keeping in order the large portion of the spectrum occupied
by Government agencies. A

5. The Telecommunications Coordinating Committee has served
a useful function and should continue as a mechanism for interde-
partmental discussion of telecommunications matters.

6. The whole Government telecommunications structure is an
uncoordinated one and will be even less adequate in the future than it
has been in the past to meet the ever-growing complexities of tele-
communications. A new agency is needed to give coherence to the
structure.

7. There is need for a better determination of the division in the
national interest of frequency space between Government and non-
Government users. To achieve that end, close cooperation between
the Federal Communications Commission and the proposed new
agency will be necessary.

Recommendations

1. There should be established in the Executive Office of the
President a three-man Telecommunications Advisory Board to advise
and assist the President in the execution of his responsibilities in the
telecommunications field. This Board should carry out the planning
and executive functions required by the President’s powers to assign
radio frequencies to Government users, and to exercise control over
the nation’s telecommunications facilities during time of national
cmergency or war. It should stimulate and correlate the formulation
of plans and policies to insure maximum contribution of telecom-
munications to the national interest, and maximum effectiveness of
United States participation in international negotiations. The Board
should recommend necessary legislation to the President, and advise
him on legislation in the telecommunications field. The Board should

18



stimulate research on problems in the telecommunications field. It
should establish and monitor a system of adequate initial justification
and periodic rejustification and reassignment of frequencies assigned
to Federal Government users, and, in cooperation with the Federal
Communications Commission, supervise the division of frequency
spectrum space between Government and non-Government users.
While we believe that a three-man board is preferable, we recognize
the possibility of appointing one man, a Telecommunications Adviser,
to exercise the functions of the proposed board.

2. The Federal Communications Commission should be strength-
ened in funds and in organizational structure so that it can better
carry out its duties under the Communications Act of 1934, and can
participate more fully in Government-wide formulation of policy.

3. Appropriate units within the Department of State should be
strengthened for the better performance of the functions of the De-
partment relating to telecommunications.

4 Other Federal departments and agencies which have large
telecommunications interests also should strengthen their machinery
for formulating telecommunications policy, and for relating that
policy to the other policies and programs served by telecommuni-
cations.

5. The Federal Government should step up its program for con-
ducting and stimulating research in telecommunications, especially
in those fields bearing on propagation and frequency utilization.
Such studies would make it possible for the Government to take eco-
nomic or technological changes promptly into account in revising
policies for preserving the vigor of our private communications
companies.

6. The proposed Telecommunications Advisory Board should
give special attention immediately to the stimulation of technological
developments which will still further strengthen our overseas com-
munications. It should also formulate policies which would insure
that these new technological developments will be used in behalf of
the nation as a whole, its industry and commerce, its security, and
its cultural exchange.
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7. Policy of the United States should be based upon the following

fundamental propositions:

a. The radio frequency spectrum is a world resource in the pub-
lic domain. Our Government must adopt policies and measures to
insure that this resource is used in the best interests of the nation,
with due regard to the needs and rights of other nations.

b. The United States, almost alone among the nations of the
world, relies on privately owned telecommunications companies to
play the principal part in the country’s telecommunications system.
It should continue to be the policy of the United States Government
to encourage and promote the health of these privately owned com-
panies as a vital national asset.

¢. The United States telecommunications system is essential to
the national security, to international relations, and to the business,
social, educational, and political life of the country. Hence, Gov-
ernment must remain alert to the problems of this system, and be
prepared to support measures necessary to insure the continued
strength of the telecommunications system as a whole.
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Chapter 11
PRESSURES ON THE RADIO SPECTRUM

The use of radio frequencies for communications has expanded
tremendously since Marconi first bridged the Atlantic with his his-
toric wireless signal on December 12, 1901. Research and develop-
ment in the past quarter-century have been responsible for most of
the additional utilization of the radio spectrum.

In the years immediately following Marconi’s achievement, it
was thought that only a few frequencies in the lower portion of the
radio spectrum were suitable for communications and that they could
be employed only for limited purposes.

The Berlin Radio Conference of 1906, for example, considered
but two frequencies—so0 kilocycles (kc) and 1,000 ke—and discussed
them only for ship-shore telegraphy. By 1912, the time of the London
Conference, use of the spectrum had broadened somewhat, ranging
from 150 kc to 1,000 ke. In the early 1920%s, even after broadcasting
had begun, frequencies above 1,500 ke were still considered of little
value for communications, but later in the decade new emphasis on
high-frequency operations and a general spurt in demand for all
communications led to a rapid exploitation of additional portions of
the radio spectrum.

~ The extension of use of the spectrum is summarized chronologi-
cally in the following table:

Year Incidens Usabls Radio Spectrum
1901.... Atlantic bridged.
1906.... Berlin Radio Conference...... 500 kc and 1,000 k¢
1912.... London Radio Conference. ... 150 kc to 1,000 ke
1927.... Washington Radio Conference. 10 kc to 23,000 ke
1932.... Madrid Radio Conference..... 10 kc to 30,000 kc
1938.... Cairo Radio Conference...... 10 kc- to 200,000 kc
1947.... Atlantic City Radio Con- 10 kc to above 30,000,000 k¢
ference.

21



(44

A GLANCE AT THE
RADIO FREQUENCY SPECTRUM
SHOWING SOME OF THE BROADER FREQUENCY CHARACTERISTICS

T T 5 T | ! |
0 ne s:a 00 00 000 3000 WO0ORE  JOMC 0 uc 300uc 000 ue m?-s qoolln xpolo-c 100000 ¢
! B | i
T T
Dolll Ry DLI IOII lll LX- ] IIG.
L |
{ . P _.L —ow

MODES OF TRANSMISSION
SKY WAVE OIRECT WAVE

GROUND WAVE

BOOP00 ME
PRELOENTS COMMBHCATIONS POLICY BOARD — PEBRUARY @, 1964}



The development of so valuable a natural resource as the radio
frequency spectrum is a matter of paramount importance. Despite
technical and operational improvements the demand for frequencies
has steadily crowded the supply within the usable spectrum. The
use of this resource should have the most careful planning and ad-
ministration within the United States and in cooperation with other
countries. Unfortunately, guidance and administration often have
been inadequate.

The Radio Spectrum

A determination of the possibilities for greater use of the radio
spectrum is a very complex undertaking. Each use of it, whether an
international broadcast carrying a news report thousands of miles, or
the signal of a short-range navigation beacon making flecks of light
on the receiver aboard a ship almost within shouting distance, re-
quires the establishment of a channel in the spectrum. Contrary to
the layman’s opinion, the presently usable spectrum (10 kc to
30,000,000 kc) does not offer an unlimited number of channels. Con-
sider the spectrum as a slice of the North American continent a hun-
dred miles wide running straight from the East to the West Coast.
Each channel may be thought of as a highway through that stretch of
land. Some of the highways are narrow, some wide, but each must
be somewhat wider than the vehicles using it.

Here a major danger to understanding of the problem arises.
The radio spectrum embraces nearly 30 billion cycles. Standard prac-
tice refers to radio channels in terms of single frequencies. Hence
hasty judgment easily assumes millions of frequencies as efficiently
available and wonders why there should be any problem. Another
glance at the slice of the continent and the highways will make the
matter clear. A center line runs along each highway, just as a center
frequency lies in each channel. The hundred-mile slice of the conti-
nent would accommodate a vast number of white lines—even though
that number would have ultimate limits. To think of the white lines
rather than of highways leads to confusion. The radio channel occu-
pies more than the center frequency by which it is identified.
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Each usable channel thus consists of a relatively small, but a
specific, part of the radio spectrum. Depending upon the traffic it
is to carry, it may be only a few cycles or several million cycles wide.
In the language of engineering, the total channel width (or band-
width) required for a transmission of energy is the number of cycles
embracing g9 per cent of the total radiated power extended to include
any discrete frequency on which the power is at least 0.25 per cent of
the total radiated power. In double sideband emission (the type gen-
erally used in broadcast transmissions of intelligence today), the chan-
nel width is twice the departure (tolerance) of the actual operating
frequency from the reference or assigned frequency plus twice the
bandwidth required to convey the particular intelligence desired. The
frequency tolerance is usually specified as a number of cycles which
is a percentage of the reference frequency, and thus increases with
the number of cycles representing the reference frequency. The
specified tolerance usually is the best it is practical for industry to
meet in the design of equipment.

If the total United States requirements in terms of channels of
various widths were known, reckoning the spectrum possibilities
would still be exceedingly difficult because of the complex and varied
manner in which radio signals travel from the transmitter to the re-
ceiver. In radio propagation, energy fed to the transmitting antenna
produces electromagnetic waves in the space surrounding the antenna.
The energy radiated into space can be used to convey intelligence.

These waves travel away from the antenna with the velocity of
light. There are three principal ways in which they may pass from
transmitter to receive: 1. the “sky wave,” which travels up to ionized
layers in the earth’s upper atmosphere (the ionosphere) whence it
is reflected back to the earth; 2. the “ground wave,” which travels
along the earth without influence of the ionosphere; and 3. the “direct
wave,” which travels as its name implies, on the line of sight. Most
long-distance radio transmissions consist of the sky wave and most
short-distance transmissions consist of the ground wave. Many are
a combination of all three.

Frequencies below about 300 ke (VLF and LF) are used for long-
distance ground-wave transmissions, particularly in regions such as

24



Alaska where physical conditions make blackouts of skywave com-
mon. Frequencies from about 100 ke to 3000 k¢ (LF and MF) gen-
erally are used for ground-wave transmissions for moderate distances
over water and moderate to short distances over land. During the
night, frequencies from approximately 1000 to 3000 kc generally are
suitable for sky-wave transmission up to about 200 miles; in daytime,
frequencies from about 3 to 8 megacycles (Mc) usually are satisfactory
for this distance. Long-distance sky-wave transmission generally is
most effective with frequencies from 3 to 12 Mc (HF) during the
night and 6 to 25 Mc during the day. Frequencies from 3 to'30 Mc
are used for ground-wave transmissions for relatively short distances
over land and moderate distances over water. Those from 30 to 300
Mc (VHF) are usually employed for short-distance ground-wave and
direct-wave or optical path transmissions. Frequencies above 300
Mc (UHF, SHF, and EHF) are limited in use to distances not greatly
exceeding the line of sight. However, there may be transmission to
greater distances by way of the troposphere.

Simple arithmetic, obviously, is not alone enough to determine the
possibilities of use of the spectrum.

Although the parts of the spectrum are not of equal usefulness
for all purposes, each is in sufficient demand to give rise to allocation
and assignment problems. Use of the high-frequency portion of
the radio spectrum (4 Mc to 27.5 Mc) presents the most serious diffi-
culty, because of the multiple applicability of this portion for medium-
and long-distance telecommunications, tropical and long-distance
broadcasting, and other services, and because of its international as-
pects. Further, frequencies outside these limits are in general not
suitable substitutes. The possibilities of the high-frequency spectrum
have to be measured in terms of possible circuits rather than fre-
quencies since, in general, more than one frequency assignment is
required for each circuit. The number of possible circuits which can
be carved out of the spectrum depends upon the type of circuit desired
(radiotelephone, radiotelegraph, etc.); the geographical location of
the terminals; the time of day, season, phase of the sun-spot cycle;
the amount of power used; the type of antennas used; atmospheric
noise; questions of possible interference; number of circuits operated
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by the agency; efficiency and effectiveness of equipment and operators;
availability and correct use of propagational data.

To provide continuous 24-hour-per-day service for the average
circuit over a sun-spot cycle, it may be necessary to use five or more
frequency assignments for a single circuit in one direction. As the
number of circuits operated by an agency increases, the average num-
ber of frequency assignments required per circuit may decrease slightly
because of greater freedom in changing frequency to avoid inter-
ference and multiple use of frequencies at different locations and for
different path lengths. On the average, about three high-frequency
assignments are required daily for each one-way circuit. Since com-
munication usually is a two-way matter, most communications cir-
Cuits require two one-way circuits and, consequently, two complements
of frequency assignments. This dual need may not be encountered
on light traffic circuits.

Further, on the average long-distance circuit requiring three fre-
quency assignments of, for example, 6, 10, and 14 Mc for nighttime,
transition, and daytime operation (over the midpoint of the path
involved), the circuit cannot be maintained continuously unless a
frequency assignment of each order is available. In practice, because
of the greater requirements for frequencies below 8 Mc, the supply
of channels between 6 and 8 Mc (taking into account possible mul-
tiple use of each frequency) determines the maximum possible num-
ber of 24-hour long-distance circuits. Fortunately the situation is
not so bad as it appears at first glance, because of the propagation
characteristics of the high frequencies, which have multiple use possi-
bilities with geographical separation, generally as follows:

Possible Number

Frequency Range of Duplications
410 FTMe. . 5
FEOI2ZMC. .o 4

1210 IS MC. ...t 3

IS 27 MC. ..ot e 2

The actual number of separate and distinct channels available
within any particular portion of the spectrum is not static but is fluid,
increasing with improvements in equipment, operating techniques, cir-
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cuit discipline, availability and proper use of propagational data, need,
and willingness to accept a poorer grade of circuit. The actual sep-
aration between frequencies required to provide the same grade of
service has been continually decreasing because of improvements in
the stability and selectivity of equipment. It is not expected, however,
that there will be much greater improvement in this respect. The
allowance of spectrum space necessary between adjacent frequency
channels to avoid interference is essentially constant throughout the
high-frequency spectrum on a percentage basis but not on a kilocycle
basis. Consequently, there are more possible usable channels between,
say, 4 and 5 Mc than there are between 13 and 14 Mc.

In the exploitation of a limited entity such as the radio spectrum,
it is essential that as the pressure for radio channels increases there
must be established alert telecommunications management to assure
equitable allocation of these channels. Further, it is essential that
this management assure, insofar as is economically practicable, the
use of the technical improvements in equipment and operating tech-
niques for increasing the intelligence transmitted per kilocycle of
spectrum space.

It is as difficult to evaluate frequency utilization as to determine
the possibilities of the radio spectrum. Efficient utilization of radio
frequencies can be obtained only if the user and regulatory agencies
constantly keep watch over the use of frequencies. Only in this way
can the regulatory agencies know which users make full use of their
frequency assignments and which have too many frequency assign-
ments. It is estimated that a thorough analysis and control program
for the United States and possessions would cost $50 million a year.
Such a program would envision the use of United States monitoring
stations plus additional stations elsewhere throughout the world. As
the demand for frequencies increases, the necessity for better fre-
quency management will become greater.

There is no evidence that the United States has made any serious
attempt previously to measure the utilization of radio frequency as-
signments by either industry or the Federal Government. There is
evidence that other countries have done some work along this line.

The nations of the world have met periodically to conclude trea-

27



ties which regulate the use of the radio spectrum, to obtain standard-
ization. of methods and procedures, and to minimize interference.
Nearly all countries have imposed additional regulatory measures in
their areas of jurisdiction to implement provisions of international
treaties, to prevent domestic interference, and to obtain the most
equitable distribution of frequencies.

The history of the international agreements through 1938 is
summarized in Section 2 of the Federal Communications Commission
(FCC) “Special Report on Frequency Allocation to the Communica-
tions Subcommittee of the Senate Committee on Interstate and For-
eign Commerce, March 29, 1950.”

World War II caused cancellation of the international telecom-
munications conference planned for Rome in 1942. As a result, the
conference in Atlantic City in 1947 followed a g-year period in which
the nations did not get together to seek up-to-date agreements on
world use of the radio spectrum.

U. S. Control of Frequency Allocation

The United States Congress has passed three major acts and estab-
lished two commissions specifically to regulate various phases of
communications. These acts were the Radio Act of 1912, the Radio
Act of 1927, and the Communications Act of 1934, since amended.
The commissions were the Federal Radio Commission and the Fed-
eral Communications Commission. Interested Federal Government
departments and agencies formed the Interdepartment Radio Advisory
Committee (IRAC), recognized by several presidents, and the Tele-
communications Coordinating Committee (TCC) as voluntary co-
ordinating groups. The effects which these actions have exerted in
the assignment and use of radio frequencies are discussed in detail in
Chapter V of this Report.

In the armed forces during World War II, frequency allocations
were coordinated in the Frequency Allocation Committee (FAC) of
the Joint (JCB) and Combined Communications Board (CCB) of the
Joint and Combined Chiefs of Staff, respectively, and by organizations
within each department. Since the war the JCB has been replaced by
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the Joint Communications-Electronics Committee (JCEC) within the
Joint Chiefs of Staff.

Relationship of International and National Organizations

The international and national organizations concerned with
telecommunications problems, plus various ad hoc committees and
delegations to conferences, make up a formidable array of groups
dealing with one or more phases of the problcm Inevitably, there
are overlapping of responsibility and gaps in authority. Few persons
understand this hodge podge. The complexity of the subject is indi-
cated by the chart in Chapter V, which shows the international and
United States organizations engaged in some phase of radio spectrum
management or use.

Weaknesses in Present Organizations and Practices

Statutory Authority. The limitations of the Communications
Act of 1934, as amended, and of the Commission created largely for
its administration have been the subject of much consideration by
Congress in recent years. The law was written when radio was not
so highly developed and before the present demand for spectrum space
had become acute. It established a dual system of allocations as be-
tween Federal Government and non-Government * users but provided
noumpire. The FCC is empowered to assign radio frequencies to non-
Government users and the President is likewise empowered to assign
frequencies to Federal Government users, a power he exercises through
IRAC. Each agency enjoys coequal authority over the entire spectrum.

Because of this dual authority over the same entity, it is essential
that there be full coordination between IRAC and the FCC. As a
member of IRAC, the FCC is afforded, on the one hand, an oppor-
tunity to comment upon all assignments to Federal Government sta-
tions. On the other hand, IRAC has an opportunity to comment upon
proposed FCC assignments when the FCC considers it necessary to
refer the proposal to IRAC. Final action by FCC does not require
approval by IRAC, but the reverse is not true; FCC as an IRAC mem-

1 Includes State and municipal government and all other than Federal Government users.
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ber can veto action desired by other Government agencies. In prac-
tice, a spirit of accommodation has generally prevailed. But if there
is disagreement between the FCC and IRAC, only the President can
resolve the issue. Upon at least one occasion during World War I,
he was called upon to do so. The fact that this system has worked
at all is a credit to the good will and common sense of the members
of both agencies.

National Policy. Both the FCC and IRAC have been and are
greatly handicapped by inadequate national policy for the division
and use of the radio spectrum. To cite one instance, lack of a clear
policy concerning the use of radio for domestic point-to-point tele-
communications during the war led to long, bitter arguments in IRAC.
Such meager policy as exists and could be collected is included in
Chapter VI of this Report. Much of it had not been previously re-
duced to writing.

Allocation Practices. There are several faults in the present fre-
quency-assignment practice. Contrary to the public impression cre-
ated by procedures for assigning frequencies for standard broadcasting
and TV purposes, the FCC in general does not require rigorous justi-
fication for the assignment of frequencies for other services. IRAC
does not require sufficient justification for the assignment of frequen-
cies, has no authority to question any Government department’s state-
ment of need for a frequency, and is not constituted to do so. Assign-
ing blocks of frequencies to be used by a particular agency on a na-
tional basis, without providing for their use by others in areas where
the original assignee does not use them or is not likely to use them,
is wasteful of frequencies and adds to the crowding of the radio
spectrum. For example, there are many areas of the United States,
Alaska, and Hawaii where there is little prospect of need or of sup-
port for the existing 12 very-high-frequency television channels, much
less the greater number of ultra-high-frequency channels where use
of these frequencies for other purposes would be in the public inter-
est. Another example is the making of too many assignments for
broad band transmission, when the broad band is needed only a very
small percentage of the time. Waste also results from the practice of
assigning many of a user’s frequencies to all of that user’s stations,

30



although the frequencies are rarely used at more than one or two
stations.

Frequency Assignment Records. It is fundamental that a storage
and issuing agency maintain a catalog and adequate records of stock
on hand and issued. In its management of the priceless radio spec-
trum, however, the United States has failed to maintain in one place
adequate records of frequency assignments or deletions, or to publish
a list of such assignments. The latest list available for public use
was prepared by the FCC and reproduced by a private firm in 1949;
it does not include the frequency assignments of the Federal Gov-
ernment agencies and is not now complete for the non-Government
users. In the event a commercial user wishes to apply for frequency
assignment for a circuit, he must search through this non-current
public list, the International Telecommunications Union (ITU)
Frequency List (even more out of date), come to Washington or
retain the services of Washington consulting radio engineers to study
the FCC records, and then file a complete application. This applica- -
tion incidentally gives notice to competitors that the requested fre-
quencies are reasonably clear and available for use. The applicant
has no opportunity to determine beforehand if a Federal Government
department is using a frequency with which interference will result or
if such department will raise an objection. If Federal Government
objection is forthcoming, he must repeat the whole process.

Existing Situation

The rapid growth of telecommunications in the nine years be-
tween. the Cairo (1938) and Atlantic City (1947) conferences led to
greater pressure for radio frequencies. More and more countries
went outside the Cairo service allocation bands, in derogation, to meet
the increased requirements. The war, of course, prevented full co-
ordination between countries to avoid and clear interference. This
situation was further complicated by the decision of some of the war-
ring nations, including the United States, to withhold international
notification of new uses of radio frequencies and to reject any claims of
prior rights for any country registering a frequency after 1939.
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Recognizing early in 1943 that the end of the war would present
many frequency-allocation problems because of withheld notifications,
pent-up requirements, continuing large military requirements, and
enormously expanding commercial aviation and other new activities,
the United States began a consideration of postwar frequency alloca-
tions. The United States Atlantic City proposal in 1947 was the out-
growth of this preparatory work, of public hearings held in 1944 by
the FCC, and of the discussions in Rio de Janeiro and Bermuda in
1945 and in Moscow in 1946.

The Atlantic City Table of Frequency Allocations was designed
to provide essential radio services with adequate spectrum space. Fre-
quency usage within these allocations was to be regulated by an en-
gineered international list of circuit assignments which was designed
to make the greatest use practicable of the radio spectrum.

From the point of view of frequency allocation, assignment, and
~ use, the most far-reaching agreements at Atlantic City were: (1)
revision of the frequency allocation table to provide, in the main,
exclusive bands for the five basic functions—fixed, mobile, broadcast-
ing, amateur, and radiolocation services; (2) changes in the amount
of spectrum space allocated to these services; (3) procedure for the
preparation of a new international frequency list on the basis of sound
engineering principles; and (4) the adoption of the concept of an
International Frequency Registration Board (IFRB) to register fre-
quencies on a technical basis.*

The Provisional Frequency Board (PFB) was created to prepare
in draft form a new international frequency list on a basis of these
agreements, for submission to the Extraordinary Administrative
Radio Conference scheduled for The Hague on September 1, 1950.

Upon approval of such a list for the Atlantic City Table of Fre-
quency Allocations below 27.5 Mc, the IFRB was to commence its
functions and a date was to be agreed upon for implementation. Post-
poned because of the international situation, the Conference is now
scheduled to convene in Geneva on August 16, 1951, if that date is con-
firmed in April by the Administrative Council of the ITU.

* The IFRB and its work are covered in more detail in the “Final Acts” of the Atlantic City
Conference.
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The United States participated, as did the other nations, in the
Atlantic City Conference and the work of the Provisional Frequency
Board, performed under the agreements reached at that Conference,
for the purpose of improving international telecommunications.

Conditions of unrest, cold war, and continuing international crises
generated an atmosphere that was hardly favorable to the efforts of
the PFB.

The Table of Frequency Allocations between 4 and 27.5 Mc
adopted at Atlantic City in 1947 has not yet been implemented. Ten-
tative plans have been prepared for the aeronautical and maritime
services, and partially for the fixed services. The frequency list for
the Table of Allocations between 150 and 4000 ke, which are for the
most part regional in character, is ready within Regions 1 and 3 for
final amendment and adoption. Region 2 (which includes the United
States )has no regionally integrated plan as of February 1, 1951, even
though it is about 85 percent competed below 2000 kc.

Experience gained from the past three years has highlighted the
difficulties of implementation under the procedures envisaged at At-
lantic City. Lack of plans and policy plays a major role in the diffi-
culty experienced by all countries concerned to agree upon implemen-
tation. It was obvious to the President’s Communications Policy
Board, in view of the forthcoming meeting of the Administrative
Council of the ITU in Geneva in April, 1951, and the impossibility
for the Board to complete, in the time available, all the tasks assigned
to it, that special steps would have to be taken to overcome this lack.

In view of the extreme importance of this matter, the Board con-
sidered it imperative that the United States re-examine the situation
to determine:

(1) The current scope and magnitude of the United States inter-

est in the Atlantic City Allocation Table below 27.5 Mc.

(2) The most workable methods by which the Table could be

‘implemented in the light of changed world conditions.
(3) The course which the United States should advocate and pur-
sue in the light of findings under (2).

Accordingly, in October and November of 1950, the Board dis-

cussed the problem with the Under Secretary of State, the Deputy
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Secretary of Defense, and the Chairman of the Federal Communica-
tions Commission. The Board proposed that these three officials
constitute themselves into an ad hoc committee, and take responsibility
for reviewing the political and technical difficulties contributing to
the impasse, and for recommending workable policies for the Govern-
ment to follow. The Board further recommended that this ad hoc
group enlist the help of a small panel of especially qualified persons,
who would make an objective appraisal of the factors of national
interest involved, independent of the particular interests of any claim-
ant agency.

The proposal was accepted, the ad hoc group was formed, and the
independent panel was set up in January, 1951.

Demand for Radio Frequencies

The basic difficulty of the nations of the world in arriving at a
satisfactory frequency list and means of implementing the Atlantic
City Table is that of inflated demands for radio frequencies. The
apparent shortage of frequencies thus engendered has been aggravated
as each nation attempts to provide for future as well as present needs.
The United States also has been handicapped, as perhaps have many
other nations, by the necessity of remaining on a defense emergency
basis which requires radio frequencies far in excess of peacetime needs.

The demand for radio frequencies has been growing steadily
since the early 1900’s. It was not until the beginning of World War II,
however, that pressures became acute. During World War II the
increased requirements of the Federal Government, in particular the
armed forces, for radio frequencies were offset somewhat by the clos-
ure of a number of facilities and the release of the frequencies involved
to the armed forces. Upon the termination of hostilities, the bor-
rowed frequencies were returned piecemeal to the FCC, commercial
circuits were reopened, and many new circuits were established. At
the same time, the armed forces found it necessary to continue many
of their overseas circuits, each of which required radio frequency assign-
ments. The tremendous expansion of the use of radio by many coun-
tries which formerly had registered few frequency assignments, the
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expansion of the high-frequency broadcasting service, the expansion
of the aeronautical service, and the reluctance to incur the expense of
installing more efficient types of equipment have all contributed to
the crowding of the high-frequency spectrum. In the ten years between
1939 and 1949, the number of discrete frequency assignments between
4 and 20 Mc made by the United States was doubled. The growth
in listings in the ITU Frequency List between 4 and 10 Mc, shown
in the table below, is indicative of the increasing demand for
frequencies.

Number of Frequency Listings—ITU Frequency List

4-10 Mc
1929 1939 1949
U.S. Government. ................... 92 377 3, 189
U. S. Non-Government. . ............. 71 381 929
U.S.Total. ..., 163 758 4,118
World Toeal. . ....................... 1, 698 6, 658 21, 456

The greatly expanded desires for the high-frequency broadcasting
service—in the bands between 5.95 and 18 Mc, where the impact on
high-frequency telecommunications is greatest—resulted in an in-
crease in the Atlantic City Table of 450 kc or 43 percent over the Cairo
service allocations in those bands.

Pressure on other sections of the radio spectrum also has become
heavy. Established radio services such as that for aviation have been
expanded rapidly to keep pace with the growth of the activities they
support and because of intensified use of communications in those
activities. Additional room in the spectrum has had to be found
to accommodate these services. At the same time, new services such
as television broadcasting have been brought out of the laboratory and
have won public acceptance. Many entirely new users—railroads,
taxicabs, and trucking companies, for example—have requested fre-
quency channels. When the FCC held a public frequency hearing
in 1944, approximately 30 different radio services were represented.
Among them were the services concerned with the safety of life and
property—the police and fire radio services, the aviation service, the
ship service, and the forestry service. The total demands of these
groups far exceeded the available spectrum space.
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The parts of the radio spectrum where pressure causes the most
serious concern are those in which international coordination and
agreement are required. Principally, they are the portions having
long-range characteristics, 4 to 27.5 Mc frequencies; the portions used
by services such as the aeronautical service, where standardization of
equipment and procedures is essential; and broadcasting in the stand-
ard band, which is of regional concern. Other portions of the
spectrum are of national concern primarily and usually do not involve
other countries, except to provide common systems.

Within the United States, dissatisfaction with efforts to meet the
pressure has often led to statements that Federal Government users
are responsible for the difficulty. Statements have been made by some
that the Federal Government users get too large a share of the spectrum,
to the detriment of industry. There are also contests within the Fed-
eral Government for the spectrum space now allocated for Gover-
ment use.

These contentions raise two major questions. First, who are the
Federal Government users and second, is the Federal Government’s
share too large? The first question is easy to answer, whereas the
second is extremely difficult and can be answered only after an exhaus-
tive objective study of United States communications, Government
functions, and communications needs. Federal Government users are
those departments and agencies which require the use of radio, or
which can use radio to execute their functions more efficiently and
economically. They include the Departments of Defense (Army,
Navy, and Air Force), State, Commerce (including the Civil Aero-
nautics Administration), Treasury (including the Coast Guard), Jus-
tice, Interior, Agriculture, the FCC, and other agencies. The armed
services, the Department of State, and the CAA are the largest Federal
Government users of radio frequencies.

It is basic of course that the armed forces must have communica-
tions from the Department of Defense down to the most remote force.
These communications may be thought of as command and adminis-
trative channels between the Army, Navy, and Air Force and the
various field commanders, and combat or tactical channels between
field commanders and their forces. Since the armed forces may be
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engaged in areas where existing communications to Washington are
inadequate or unsuitable, they must provide their own. Usually,
existing commercial international circuits cannot be used for reasons
of control and security. For example, the foreign terminals of com-
mercial companies, in most instances, are operated and controlled by
foreign nationals or governments and all traffic handled may be subject
to scrutiny and delay. Few if any of the proponents of greater use of
commercial facilities for the transmission of Government messages
advocate that military messages be routed through the commercial
companies.

Where no interference to the flow of military messages results,
the communications facilities of the armed forces are used to transmit
traffic for other Federal Government departments and agencies and
the Red Cross. It has been suggested that this traffic should be sent
via commercial companies and that the cost would be less. The stated
policy of the armed forces in this matter is that no increase in military
facilities, equipment, or personnel shall result from the handling of
other department and agency traffic and that such traffic will be
accepted only on the basis of an official request by the department or
agency concerned. Military systems must be designed with a reason-
able amount of spare capacity able to absorb greatly increased traffic
loads on short notice. The armed forces therefore feel that the
handling of maximum traffic within authorized capacity is an asset
to training and general preparedness. Under the conditions stated
above, they question whether diversion of this traffic to commercial
interests would result in reduction in Government costs or use of
frequencies.

The Signal Corps, in addition to its defense functions, is charged
with operating telecommunications within Alaska for public cor-
respondence, where the possibility of financial return has not been
sufficient to interest a responsible commercial company. Private
enterprise furnishes some minor non-competing services. Because of
Alaska’s strategic position and the radio propagation conditions exist-
ing there, the number of frequency assignments required per circuit
is much greater than for comparable circuits in other parts of the
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world. The need for radio in Alaska is also increased by the lack of
transportation and of wire communications facilities.

The Corps of Engineers is charged by Congress with certain non-
military functions in connection with river and harbor work and flood
control, and uses radio in carrying out its mission.

The growing use of radio by the Department of State for broad-
casting is the result of the international situation. The Department’s
use of radio frequencies is stated to be essential to the carrying out of
its function under the United States Information and Education
Exchange Act of 1948, “to promote the better understanding of the
United States among the peoples of the world and to strengthen coop-
erative relations.” International high-frequency broadcasting was
selected as one medium to this end.

Under the Communications Act, Navy Department radio stations
and apparatus are made available for the reception and transmission
of press messages offered by newspapers published in the United States
or its territories and possessions or published by citizens of the United
States in foreign countries, and by United States press associations.
The Act provides also for the use of Navy facilities for reception and
transmission of private commercial messages between ships, between
ship and shore, between localities in Alaska, and between Alaska and
the continental United States. Both these services are subject to cer-
tain rate conditions, and it is provided that they shall be discontinued
whenever the FCC notifies the Secretary of the Navy that privately
owned and operated stations are capable of carrying them on. The
Navy also furnishes a general broadcast service of weather, time, and
hydrographic information to all shipping.

In addition to its defense functions, the United States Air Force
operates weather flying squadrons for the collection of data for
weather forecast, collects and broadcasts weather information, and
furnishes communications to non-military aircraft in certain areas
where civil facilities are not available. These services all require the
use of radio frequencies.

Radio frequencies are used by the Department of the Treasury
(Coast Guard) in providing marine navigational aids and safety ser-
vices for shipping. The Coast Guard also operates the radiolocation
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service known as Loran. Transfer of these operations to commercial
facilities could not be expected to decrease the total number of fre-
quency assignments required.

The CAA is charged by Congress with the function of providing
navigational aids and communications facilities as a public service for
both civil and military aircraft. If these functions were turned over
in whole or part to private enterprise, the over-all number of fre-
quency assignments or the spectrum space required could hardly be
reduced.

The FCC employs radio to connect certain of its remote moni-
toring stations. Instantaneous communication to all of these stations
is essential at times to identify an unknown transmission or to obtain
a “fix” on an aircraft or ship in distress. It is considered impractical
to lease the facilities of a commercial company for this work or to
turn over the function to a commercial company.

Thus we see that there is a large Federal Government requirement
for radio frequency assignments, and that much of it is for services
which would use the same amount of the radio spectrum even if they
were transferred to private operation. Another substantial portion
of it is for services which must for security reasons be operated as
they are at present. The question may nevertheless be legitimately
raised whether the demands have been kept to a minimum in relation
to the tasks to be performed. Non-defense radio traffic of some Fed-
eral Government departments might in some instances be carried by
commercial facilities.

In 1939 the major international common carriers were operating
138 circuits, whereas in 1950 the international common carriers as a
group were operating 219 circuits (many at high word capacity) to
more than 100 foreign cities. Since the war the FCC in general has
followed a policy of granting competing companies circuits to the
same foreign city.

Since but one United States frequency list can be presented to the
IFRB, the Federal Government and non-Government frequency re-
quirements should be accommodated within such a list. At present
there is no national telecommunications policy under which the rela-
tive importance of particular circuits can be determined and the fre-
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quency requirements screened. This factor assumes even greater
importance when one considers that the pressure on the radio spectrum
is continually increasing.

The relative amounts of the spectrum used by the Federal Govern-
ment and non-Government users are often compared. The question
is asked whether the Federal Government has more high frequencies
than non-Government users, and whether it has more of the spectrum
than it needs. Available comparisons of high-frequency assignments
have been made on the basis of the number of discrete frequencies as-
signed without regard to the band of emission and thus are subject
to considerable misinterpretation in many instances. This is evident
from the fact that one telephone channel with a band of emission
of 10 kc occupies 100 times as much spectrum space as one telegraph
channel with a band of emission of but o.1 ke, yet each assignment
counts as one frequency. A fairer method of evaluating the amount
of spectrum space used by any agency is to take the sum of the bands
of emission assigned to that agency. An analysis of the high-fre-
quency spectrum between 4 and 20 Mc as of May, 1950, reveals that
although the Federal Government agencies are allocated 1166 fre-
quencies, they have but 4164 kc of the spectrum; whereas the non-
Government users, with 833 frequencies (excluding international
broadcasting with 38 frequencies and 380 kc of spectrum space and
the amateurs with 700 ke of space), occupy 4324 ke of spectrum space.*
A comparison of the spectrum space allocated to the Federal Govern-
ment and the non-Government users for the fixed service by incre-
ments of 1 Mc follows, Table I.

Current channeling of the radio spectrum above 30 Mc does not
permit a similar analysis. Neither are all the frequencies between
30 and 30,000 Mc equally useful for a specific purpose. Also, since

*The fact that the sum (9567.73 kc) of these assignments is considerably less than the
16,000 ke analyzed does not mean there is unassigned spectrum space. The entire spectrum
is not available for assignment by the United States, but is shared with other countries. In
addition an equally large part of the spectrum is used by the United States for transmission
from foreign locations. Above 30 Mc the shorter interference range characteristics permit
full use of the spectrum by the United States, except immediately adjacent to Canada or
Mexico.
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the frequency stability of equipment—its ability to remain on the
assigned frequency—may be expressed as a percentage of the assigned
frequency, the present channeling at, for example, 1000 Mc must be
about 10 times the channeling at 100 Mc. It follows then that 100
Mc of spectrum space in the region of 1000 Mc will not provide as
many channels as will 100 Mc of space in the region of 100 Mc. The

TABLE I

Frequencies and spectrum space assigned—Continental United States, Territories
and Possessions* (as of May, 1950)

Federal Government Non-Government Shared
Bic Nomber of Total spec. [Number of| o INumber of Total
o | V| e | P | feguea | spec
Ke Ke Ke

4. L 167 -676. 20 74 335.35 4| 19.25
Seiiiiii i 152 589.42 92 446.15 |........|......
6.............. 106 352.65 61 258.05 7 | 46.00
Teoee 70 236. 30 63 325.30 [........|......
8. L. 114 389. 69 75 272.17 6| 24.10
9 69 200. 16 31 192,80 |........|......
10............. 52 190.30 76 377.36 |..............
1nm............. 64 236. 82 41 147.45 ). ... .. ...
12............. 84 253.98 33 1255 |. ...l
13............. 54 177.37 57 408.00 [........[......
14............. 30 106. 87 27 203.00 [........|......
15............. 32 119.29 59 339.70 (. .......|......
16............. 69 239.59 40 12912 |........|......
17......... ... 64 231.89 39 207.40 |..............
18............. 26 96.20 40 36100 [........]......
19............. 13 67.50 25 199.10 |........|......

Total.... 1,166 | 4,164.23 833 | 4,323.50 17 | 89.35

*In the range 4-20 Mc, approximately 380 kc was used for international broadcasting (from
the continental U. S. and Hawaii) and 700 kc was allocated to the Amateur Service. These
assignments are not included in the preceding table.
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relative division of the radio spectrum by megacycles of space between
30 and 30,000 Mc between the Federal Government and non-Govern-
ment users is shown by Table II.

TABLE 11

Relative Division of Radio Spectrum, Federal Government vs. Non-Government,
30 Mc #0 30,000 Mc (based upon number of megacycles)

Amount of Federal Non-
Portion of Spectrum  Space Governmens Government Shared Amateur
Mc Mc Mc Mc Mc Mc
30-300........ 270 113. 56 119. 44 24.00 13.00
300-3000. . . ... 2,700 *357.2 1,110.00 967. 80 265.00

3000-30,000... 27,000 11,875.00 10,500.00 2,650.00 1,975.00

Total... 29,970 12,345.76 11,729.44 3,641.80 2,253.00

*Part of the space now allocated to the Federal Government is reserved for future use by civil
aviation, at which time it will be shared with non-Government.

This table shows that, contrary to general belief, the Federal Gov-
ernment has exclusive use of 42.1 percent of the space between 30 and
300 Mc and but 13.2 percent of the space between 300 and 3000 Mc.
The Federal Government has its largest percentage (44 percent) of
any decade between 3000 and 30,000 Mc. If the analysis is based on a
logarithmic frequency scale, a method more nearly reflecting the
actual possibilities for derivation of channels in the spectrum, the rela-
tive division of the spectrum is as shown by Table IIL.

TABLE III

Relative Division of Radio Spectrum in Percentage, Federal Government vs. Non-
Government, 30 Mc t0 30,000 Mc (based upon logarithmic scale)

Federal Gov-  Non-Govern-

Portion of Spectrum ernment mens Shared Amatesr
Mc % % % %
30-300. .. e e 29.7 57.0 8.5 4.8
300-3000........c.cinnnnn. 18.8 43.6 28.3 9.3
3000-30,000............... 36.0 36.7 18.7 8.6
Total............... 28.2 45.7 18.5 7.6



While Table II shows the Federal Government has about 50
percent of the total spectrum space between 30 and 30,000 Mc, Table
I1I shows that, based on the probable number of useful channels which
can be derived, the Federal Government has allocated for its exclusive
use less than a third of the probable number of channels which can be
derived from the 29,970 Mc between 30 and 30,000 Mc.

The preceding discussion and comparison of the relative division
of the spectrum is not considered complete nor final. It does, how-
ever, show that while the contention that the Federal Government
has 50 percent of the useful radio spectrum is not strictly true, the
Government does have a large proportion. This large use of so valu-
able a national resource demands adequate justification and the most
careful management to assure its operation in full accord with national
policy and to meet proved need in the best interest of the nation.

A current major problem involving the relative division of the
radio spectrum and relative needs of the Federal Government and
non-Government users is that of finding adequate space in the spec-
trum for television. There are now allocated for television broad-
casting 12 very-high-frequency (VHF) 6 Mc channels as shown by
Table IV.

TABLE IV
VHF Channels
Cbhannel No. Megacycles | Channel No. Megacycles
2J000000000000000000000806 5460(8. ..., 180-186
$)o6665000000008068000 00000 60-66|9............, 186-192
4o 66-72110.. ...l 192-198
S5 60000000080008000050000 76-82|11. ..., 198-204
6. 82-88|12................ .l 204-210
Uoo0000000a00800000600000 174-180113....................... 210216

The spectrum space between 470 and 890 Mc or 410 Mc was reserved
by the FCC for ultra-high-frequency (UHF) television broadcasting
channels. To date, experimental licenses only have been issued in the
UHF band.

As the number of television stations in operation increased, it
became evident from resultant interference between stations and from
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field measurements that the theory of optical or line-of-sight trans-
mission was inadequate and that transmission of the television fre-
quencies also took place by way of the troposphere. To assure that
the national television allocation plan should be based on the soundest
engineering foundation, the Commission released its order of Sep-
tember 30, 1948, suspending action on pending and new applications
for permits to construct television stations until the technical phases
of television allocation were resolved.

There is now pending the Commission proposal (Dockets Nos.
8736, 8975, 8976, and 9175) to reallocate the television channels to

provide greater protection from tropospheric interference and to allo-
cate an additional 42 six-megacycle channels or 252 Mc of space in
the UHF band. This proposed plan, if adopted, will reduce the total
number of VHF television stations in the United States and the num-
ber allocated to some areas. It will, however, provide for additional
UHEF stations. The proposed plan contemplates the allocation of both
VHF and UHF television stations to the same community. There is
little possibility that a UHF station can compete successfully with a
VHE station. Within practical limits of power, a UHF station cannot
serve as large an area as can a VHF station. For a considerable period
after the UHF stations commence operation, particularly in cities
where there are VHF stations, there will probably be few UHF re-
ceivers and consequently a limited audience.

These technical problems and the recent agitation to reserve a
number of VHF channels for educational purposes serve to increase
the pressure for more VHF channels for the rapidly growing tele-
vision industry. Television interests are continually pressing for more
spectrum space in the VHF band or immediately adjacent thereto.
Assuming the validity of the need of television for the 42 additional
channels adjacent to the present 12 channels, the problem becomes
one of finding 252 Mc of continuous spectrum space between channels
Nos. 6 and 7 and above Channel No. 13. Thus the question arises—
Can the services now allocated these frequencies move, and if so,
where?

An examination of the present allocations in the 86 Mc between
88 and 174 Mc reveals that the Federal Government is allocated 28
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Mc; non-Government is allocated 30 Mc; and 24 Mc is shared by
Federal Government and non-Government. Of the Federal Govern-
ment allotment, 16 Mc is within the VHF band which the United
States was forced to use to work with its allies in World War II and
which is used for essential military purposes. Only the remaining 12
Mc offer any possibility at all for TV channels (2). Twenty of non-
Government’s 30 Mc are allocated to the culturally and technically
important FM broadcasting. Even if all of this space were reallocated
to television, it would yield only three channels. The 24 Mc shared
by Federal Government and non-Government is used for aeronautical
navigation and aircraft control, part of the SC-31 system of instrument
landing of aircraft. A great investment of time, money, and develop-
ment resources has been made in this system and it cannot be changed
overnight. At best, then, not more than 5 TV channels could con-
ceivably be allocated between 88 and 174 Mc. This would leave 37
channels or 222 Mc to go above 216 Mc, the present upper limit of
VHF-TV.

Until January 1, 1952, when the agreement with the British to
use the band 220 to 231 Mc for the British Radar Indicator System
at United States gateways terminates, the nearest frequency above
216 Mc where a TV channel could start would be 240 Mc. Provision
for 39 additional channels or 222 Mc would extend the TV band up
to 462 Mc, well above the upper limit of theVHF band or 300 Mc, and
into the present UHF-TV band. Such an allocation would necessi-
tate moving and finding new space for the aeronautical radio naviga-
tion “glide path,” also part of the SC-31 Instrument Landing System,
meteorological aids, amateur, essential military services, and non-Gov-
ernment land mobile services. A number of these allocations and uses,
for example, the glide path and meteorological aids, involve agree-
ments and treaties with other nations and could be changed only with
great difficulty and delay. Many of these allocations and uses involve
great investments in time, money, and development resources which
should not be wasted.

The investment in time, money, and development resources is
proportionately important to the television industry. At the end of
1948 the estimated investment in tangible property of television sta-
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tions and in receivers was $403 million. By the end of 1950, even
though no new station construction permits were granted after Sep-
tember, 1948, there were 107 stations serving about 10.6 million re-
ceivers. Manufacturers have reached large scale production of receiv-
ers and during December produced 504,000 receivers. At the end of
1950 the estimated investment in tangible property of television sta-
tions and in receivers had grown to about $3.1 billion. Television
net time sales for 1950 were estimated at about $84 million, compared
with $28 million in 1949. This rapid increase in the number of receiv-
ers and investment makes much greater the impact of changes in
frequency assignment. Even should additional channels become
available between the present Nos. 6 and 4 channels, most of the older
receivers would require adapters or converters to receive them. Delay
in solving this problem multiples the difficulties and expense of making
the necessary changes.

The problem of finding sufficient spectrum space for television
has defied solution since the beginning of postwar planning in 1943.
It can be solved only after the most careful study and weighing of
competing needs of all concerned to arrive at a solution in the best
national interest. By no stretch of the imagination could it be re-
solved by a temporary board. This major problem in itself empha-
sizes the need for a high-level permanent agency concerned with tele-
communications, and with the resolution of conflicting Federal Gov-
ernment and non-Government requirements.

Summary

In the 50 years since its inception, use of the radio spectrum has
grown into an enormous, vital, and complex activity connecting all
countries with means of rapid communications. The radio communi-
cations systems which have developed are of major importance to the
United States and to the world in the dissemination of information
and maintenance of security and welfare, and in the conduct of
business. .

With the development and expansion of radio, the need for regu-
lation, both national and international, has grown until the resulting
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organizations, treaties, and agreements have become as complex as
telecommunications itself. Most of these organizations and agree-
ments were devised to meet an existing need and not in anticipation
of future needs. Frequently they were not established formally until
long after they started to function. Once formalized, legislation and
organizations to deal with telecommunications have not been kept
current with this dynamic activity. . The condition of “too little and
too late” has held more often than not.

Existing organization to control use of the spectrum, one of the
most valuable natural resources of the United States, is responsible
for the establishment or continuance of dual control of this resource.
This dual control has led to friction, misunderstanding, waste, and
avoidance of responsibility. The organization is lacking in over-all
policy guidance, and so complex that few persons understand all its
ramifications.

Weaknesses in the present United States telecommunications
organizations and lack of high national policy and direction have
hindered the United States in the national control of telecommunica-
tions and in its international relations on telecommunications. The
present telecommunications legislation and organization have failed
to produce adequate direction, leadership, administration, and con-
trol and have fostered dissension between the Federal Government
and industry. Many of these shortcomings could have been miti-
gated if not avoided.

The United States ratified the Atlantic City 1947 International
Convention, including adherence to the Atlantic City Table of Fre-
quency Allocations and associated radie regulations. Over three years
later, there has been no acceptable position and plan for the imple-
mentation of this Table for more efficient and orderly use of this lim-
ited resource.

Experience of the past three years has highlighted the difficulties
of implementation under the procedures envisaged at Atlantic City.
Lack of plans and policy plays a large part in the inability of all coun-
tries concerned to agree upon implementation. It was obvious to
the Board, in view of the forthcoming meeting of the Administrative

47



Council of the ITU in Geneva in April, 1951, that special steps would
have to be taken to overcome the lack.

Accordingly, in October and November of 1950, the Board dis-
cussed the problem with the Under Secretary of State, the Deputy
Secretary of Defense, and the Chairman of the Federal Communica-
tions Commission. The Board proposed that these three officials con-
stitute themselves into an ad hoc committee, and take responsibility
for reviewing the political and technical difficulties contributing to
the impasse, and for recommending workable policies for the Gov-
ernment to follow. The Board further recommended that this ad hoc
group enlist the help of a small panel of especially qualified persons,
who would make an objective appraisal of the factors of national in-
terest involved, independent of the particular interests of any claimant
agency.

The proposal was accepted, the ad hoc group was formed, and
the independent panel was set up in January, 1g51.

Since the beginning of World War II, the allocation of radio fre-
quencies has been increasingly an engineering and executive matter
and not merely a record-keeping problem. However, the United
States has failed even to maintain adequate records of frequency assign-
ments. Sound frequency management could find ways of greatly
reducing the pressure of the demand for radio frequencies, bringing
it more into keeping with the supply. Under present management
and policy, that pressure has grown to dangerous proportions. In
the ten years between 1939 and 1949, the number of discrete frequency
assignments between 4 and 20 Mc used by the United States was
doubled. The growth of United States international long-distance
broadcasting has greatly increased the demand for frequency assign-
ments. In the critical world situation, there is little chance that the
pressure will be reduced. The only solution is improved policy for
the use of radio and better management of the radio spectrum.

Most of the differences of opinion between the Federal Govern-
ment and industry users of the radio spectrum spring from lack of
information concerning the relative needs of Government and indus-
try for radio and the relative division of the spectrum. Previous esti-
mates of the relative division of the spectrum have been based on non-
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representative methods of evaluation. Measured in terms of spectrum
space rather than number of discrete frequency assignments, the Fed-
eral Government’s share, though not so great as is commonly believed,
is nevertheless large. While we do not know whether this use is out
of proportion to the Government’s responsibilities, it is apparent that
it must have the most adequate justification and careful management
if the greatest benefit is to be obtained from this resource.

Pressures for additional, suitable channels in the VHF region for
television broadcasting pose a major immediate problem. By the end
of 1950 the estimated investment in tangible property alone of 107
television stations and 10.6 million receivers amounted to about $3
billion. Television net time sales for 1950 were estimated at about
$84 million. Most of the existing receivers will have to be modified
or provided with adapters to receive additional channels regardless
of their location in the radio spectrum. The great growth of television
broadcasting, agitation for the reservation of VHF channels for edu-
cational purposes, and the discovery of tropospheric interference have
demonstrated that 12 VHF channels are insufficient to meet the stated
needs. The space desired for television is now used for essential serv-
ices of the Federal Government and non-Government users with
great investments in time, money, and development resources which
should not be jeopardized by the peremptory moving of these services.
In addition, the entire VHF band of 270 Mc is insufficient to accom-
modate the apparent desire for a total of at least 324 Mc.

This Board is of the opinion that a $3 billion, rapidly growing
industry and a multi-billion dollar Federal Government investment
for defense, civil aviation, and other essential non-Government serv-
ices cannot long be left in this uncertain situation. Because of the
rapid increase in the number of new, individually owned receivers—
over 700,000 in December 1950—frequency allocations cannot be
changed easily and mistakes reach far into the future. This major
problem alone emphasizes the need for a high-level permanent agency
concerned with telecommunications and with the resolution of prob-
lems involving the interest of both the Federal Government and non-
Government users. No temporary Board could hope to resolve them.
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The high-frequency portion of the spectrum between 4 and 27.5
Mc presents the gravest problem because of its multiple use for
medium- and long-distance telecommunications, tropical and long-
distance broadcasting, and other services, and because of its interna-
tional aspects. Better and more far-sighted management and regu-
lation might have averted some of these difficulties. The full possi-
bilities of the radio spectrum have not yet been realized, but are
being approached. Exploitation of the spectrum is hot static but is
fluid, increasing with the cooperation and good will of users, improve-
ments in equipment, operating techniques, circuit discipline, need, and
willingness to accept a poorer grade of service where necessary. It
is not likely that the improvements derived from these measures will
keep pace with the demands unless energetic steps are taken to estab-
lish an agency competent to assure the best circuit discipline, equitable
allocation of frequency channels, and full use of technical
developments.

Conclusions

1. Pressure on the radio frequency spectrum is steadily increasing
as a result of the greater use of radio in telecommunications.

2. The means on which we have relied in the past for management
of the spectrum are no longer adequate to resolve in the best national
interest the problems produced by this increasing pressure. The cur-
rent difficulty growing out of the search for suitable space for tele-
vision broadcasting in itself emphasizes this inadequacy.

3. Measured in terms of spectrum space rather than in number
of discrete frequency channels, the Federal Government’s share of the
spectrum, though not so great as is commonly believed, is neverthe-
less large. While we do not know that it is out of proportion to
the Government’s responsibilities, it must have the most adequate
justification and careful management if the greatest benefit is to be
obtained from it.

4. There is need for a continuing determination of the changing
requirements of Federal Government users both among themselves
and in relation to the requirements of other users.
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5. The recent rapid worldwide growth of telecommunications,
combined with the needs of the current national emergency, makes
the resolution of these problems a matter of great urgency.

6. The resolution of these problems can be secured only through
adequate, energetic management, which demands that the Govern-
ment organize itself to take a comprehensive view of the telecommu-
nications field.
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Chapter 111

UNITED STATES TELECOMMUNICATIONS
AT HOME

Our normal industrial and commercial life is dependent upon
the transmission of millions of messages and conversations each day.
A rapid flow of information is necessary to the operations of Govern-
ment. Public health and safety require rapid telecommunications.
Quick transmission of communications in storms, floods, fires, epi-
demics, and strikes facilitates control, rescue, remedy, and restoration.
In keeping with our traditions of a free press and public enlighten-
ment, millions of words are transmitted annually for publication in
print and by radio broadcast. .

The persistence of the demand for telecommunications is shown
by what happens when either of the two basic systems—the tele-
phone and the telegraph—is unable to maintain service.

Between April 7 and May 20, 1947, a large number of telephone
company employees were on strike. The public telegraph load in
the month of April jumped more than 8 million messages above the
previous month and produced additional revenues estimated at $7.4
million. Conversely, during a telegraph strike in New York City
from January 8 to February 10, 1946, telegraph revenues dropped
almost §3 million; a substantial portion of that amount went into
abnormal telephone receipts.

National Defense. The country’s telephone and telegraph re-
sources provide the backbone of military telecommunications in time
of- emergency. The dependence of the armed forces upon the do-
mestic telecommunications facilities of the United States is indicated
by the following statement made to the Board by the Department
of Defense:

“The nerve system of National Defense is the sum total of all
communication systems that are available, operationally and poten-
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tially, for the prosecution of any emergency or war effort. The
operational existence of nation-wide systems of rapid voice and rec-
ord communications in peacetime is indispensable from the stand-
point of meeting the wartime requirements of both the military
services and the civil economy. As the intensity and complexity
of warfare continues to increase, correspondingly greater demands
will be placed on the communication systems of the nation from
the standpoint of both circuit capacity and flexibility of operation.
It is, therefore, considered in the vital interest of National Defense
that there be maintained within the United States to meet that need
as many nation-wide commercial communication systems as are eco-
nomically feasible.”

Civil Defense. Since the outbreak of the Korean action in June,
1950, the attention of the people and Government—Federal, State,
and city—has been drawn to the need to plan and organize for civil
defense.

For the over-all national interest there must be sound, modern,
efficient nation wide systems for the rapid handling of telecommunica-
tions. From the standpoint of national security and civil defense,
and in view of the possibility of sabotage, strikes, and catastrophe,
duplicate systems should be maintained. Circuits between key points
should not be concentrated in one cable, on one pole line, nor on one
radio beam route. Nor should all terminal equipment serving key
points be housed in one building. The dispersion and duplication of
facilities should be considered in all telecommunications planning for
the future. In planning the defense of our cities against bombing, we
need to be sure that communication can be maintained both within
and between cities, and that emergency means are available for com-
munication with the populace by radio.

The Two Basic Systems. Although the telephone and telegraph
systems do not offer precisely the same kind of service, each can and
does serve at least as a partial substitute or replacement for the other
for emergency telecommunication. Much of their outside plant facili-
ties can be used interchangeably.

To provide the nation with an adequate system for both peace
and war, these two basic networks for telecommunications should be
developed and maintained. Practical considerations will limit the
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extent to which alternate routings will be feasible; but within these
limits, each network should maintain separate inside and outside plant
facilities with alternate circuit routes and terminals.

In the discussion which follows, the soundness of the nation’s
telephone system is apparent. On the contrary, the telegraph industry
has passed through a succession of crises which probably are not over.
Current improvements in the position of the industry afford an oppor-
tunity to develop information needed for sound, long-range planning
to avoid future difficulties. We believe that sound management and
vigorous technological development can contribute further to the
stability of the domestic telegraph system.

THE TELEPHONE SYSTEM

The nation’s telephone system consists of the Bell System with
approximately 34 million telephones, together with some 5,000 inde-
pendent telephone companies operating an additional 8 million tele-
phones.

Units of the Bell System are the American Telephone and Tele-
graph Company, its general departments and its long lines depart-
ment, 20 associated Bell operating companies, Western Electric Com-
pany, and the Bell Telephone Laboratories. The independent com-
panies are served by a healthy manufacturing industry which has
pioneered many important technical advances such as the use of dial
telephones.

Description of the Bell System

The Bell System’s primary undertaking is the furnishing of tele-
phone service. Through interconnecting arrangements with the in-
dependent companies, it provides domestic local and long-distance
telephone service to the 42 million United States telephones, and in-
ternational telephone service with nearly all of the balance of the
estimated 72 million world telephones.

The Bell System also leases to its clients telephone and telegraph
circuits for various domestic services, maintains a teletypewriter ex-
change service (TWX), a telephone service to land mobile units and
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to aircraft, and telephone service to overseas points and to ships at
sea, the latter divided into two categories, coastal harbor and high seas.

The Bell System in 1949 had total assets of nearly $11 billion and
a gross annual revenue of nearly $3 billion. It owns or controls about
80 percent of the telephones and receives about go percent of the reve-

nues of the domestic telephone systems.’
General reliance upon telephone service is so widespread in the

nation that to itemize uses of it would be to labor the obvious. Its
public acceptance is evidenced by the fact that there is now a tele-
phone for every 4 persons in the country. For the present purpose,
this over-all contribution of the telephone industry to the national in-
terest is taken for granted, and other individual contributions are dis-
cussed specifically.

The Bell System and National Security

The national security requires that there be available, to expand
or supplement the military communications system, a nationwide
efficient, integrated, and diversified domestic telephone system op-
erated by persons loyal to the United States. Defense planning should
also include multiple automatic communications systems on a national
grid to insure continuous operation if key points are destroyed. Fur-
ther, we must plan for essential expansion, and stock critical materials.

Efficient, fully functioning civil operations which support the mili-
tary operations are also necessary to a successful war effort. ‘To func-
tion properly, civil activities such as commerce, manufacturing,
transportation, exercise of Government, civil defense, fire protection,
and public information must have adequate rapid communication.

In time of national emergency, the communications networks
must be expanded to include many new manufacturing plants and
military posts. Communications must be provided for fire protection
and guard systems for these plants and posts. Convenient telephone
pay stations must be furnished for workmen and military personnel.
Frequently, trunklines as well as local facilities must be expanded.

* Attachment III-A gives selected Bc.ll System statistics which reflect the size, growth, and

importance of the Bell System and some comparative data with the totals for all telephone
carriers for 1949.
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In World War II the Bell System provided 400,000 miles of inter-
city leased circuits and 2,600 teletypewriter stations, built new facili-
ties for over 3,000 military establishments, and provided 600,000
telephones. for them. Aircraft warning service was provided for
58 Information and Filter Centers, handling Army Flash Calls at a
peak rate of 30 million annually.

During World War II public telephones were installed at 201
camps housing over 5,000 men each, at 376 attended locations involv-
ing about 3,000 attendants and nearly 19,000 telephones. Telephone
facilities were also provided for 88 hospitals with 1,000 or more beds,
with 102 attended locations, 584 attendants, and over 4,600 telephones.
The demands of World War Il increased the telephone calls per month
from 2.8 million in 1940 to 3.3 million in 1945, an increase of 18 percent.
To meet these requirements, the Bell System expanded from 17 mil-
lion telephones, 89 million miles of wire, and $4.7 billion invested in
plant in 1940 to 22 million telephones, g9 million miles of wire, and
$5.7 billion invested in plant in 194s.

The Bell System provides trained telecommunications personnel.
In World War I, 14 telegraph battalions were formed with men from
the Bell System. In World War II, communications specialists cadres
were designated to provide a nucleus of experienced telephone men
within each of 380 Signal Corps units. For these units 4,250 officers
and enlisted men came from the Bell System. Over 400 additional
Bell System specialists volunteered under this plan for designated com-
missioned staff positions in the Signal Corps. In all, nearly 70,000 men
and women from the Bell System entered the military services during
the war. Four affiliated units were ordered to active duty in 1950
after the start of the fighting in Korea. In addition, many trained
civilian telephone operators replaced military operators.

During World War II the Bell System operated 26 plant schools,
training 7,235 men for the armed forces.

The system’s laboratories helped materially in the development
of new tools of war. Telephone rescarch conducted in peacetime
proved to be valuable in many military problems, enabling the Bell
laboratories to make major contributions to such projects as gun direc-
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tors, rockets, torpedoes, guided aerial missiles, detection of submarines
and magnetic mines, airplane crew trainers, propagation of micro-
waves, and microwave relay equipment. In all, over 1,200 military
research projects were carried through to completion.

The extensive resources of the Bell System also meant that large
quantities of critical items of materials and equipment could be stored
for war emergency use.

The extensive manufacturing facilities of the Western Electric
Company, a Bell System subsidiary, made it possible to produce large
quantities of urgently needed equipment for communications and
military purposes.

The Bell System and the National Economy

The Bell System in 1949 received for its domestic communications
services nearly $3 billion. It paid out about $2 billion in wages and
salaries to some 600,000 employees, and about $346 million in taxes,
and collected for the Federal Government about $444 million in excise
taxes. Operating disbursements of about $500 million, in addition
to wages and taxes, were made to other companies and individuals.
Dividends of about $216 million were paid to nearly a million stock-
holders. Capital expenditures of over $1 billion were made for ex-
pansion. The system’s major contribution to the national economy,
difficult to measure in dollars but nonetheless real, is the increase in
business attributable to the convenience of rapid communication.

The network of the Bell System and the connecting companies
provides widespread facilities for distribution of international wire and
radiotelephone messages. These facilities connect the nearly 42 mil-
lion telephones in the United States with nearly 30 million telephones
in 86 other countries of the world. In 1949 about 620,000 overseas and
highseas telephone calls were completed, producing about $7 million
in revenue.

Trends in the Bell System

Technological Trends

The domestic telephone communications systems have made many
mechanical and technical advances which have improved the quality
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and speed of service. The “hearability” of the telephone has been
improved about four-fold in the past 20 years through the use of newly
developed equipment and techniques. Greater use of automatic equip-
ment has reduced the average time of completing toll and long-dis-
tance calls from 1.8 minutes in 1948 to 1.5 minutes in 1949, with g5
out of every 100 being completed while the calling party was holding
the line.

Dial telephones have been increased to 73 percent of the total.
New type toll switching systems enable customers in large areas to
dial their own calls directly to other cities beyong their local calling
areas.

The provision of the teletypewriter exchange has made it possible
for any one teletypewriter to be connected to any other of the 25,000
teletypewriters in the system.

Coaxial cable and microwave relay have appreciably increased
the available channel capacity and improved in great measure the
quality of electrical transmissions.

Manual switching or relaying has been greatly reduced through
the use of improved automatic switching systems. Toll dialing equip-
ment is now in operation to permit operators to dial toll calls straight
through on 25,000 toll circuits to over 60o cities or towns.

Economic Trends

Since 1939 average hourly earnings in the telephone industry have
increased 70 percent and costs of materials have increased more than
proportionally. For instance, in 1949, electrolytic copper was 2.2
times its 1939 cost, zinc 3.3 times the 1939 cost, and lead 3.38 times
the 1939 cost. These rising costs have been offset in part by operat-
ing economies and by local rate increases.

From the early days of the telephone, revenues from local service
have generally followed business conditions, lagging behind somewhat
and fluctuating to a lesser extent. Through the years there has been
an increase in the number of local calls that can be made without
increasing the subscriber’s monthly bill.

World War II started another cycle of rising costs which the com-
pany has sought to offset by requesting increased local rates. With
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earnings below the average of the previous 25 years, the Bell telephone
companies, faced with rising costs and wages and the need to expand
plant facilities, in 1946 secured local rate increases in 8 states and re-
quested rate increases in 16 others. By 1949 increases in local rates
had become effective in, or had been requested in, practically every
state. Though increases in local telephone rates have varied for dif-
ferent classes of service in different places, the increases requested (in-
cluding those already granted) averaged about 20 percent of the Bell
System revenues.

The United States Treasury Department 1947 study entitled
“Excise Taxes on Communications” summarized the subject of rates
as follows:

“Rates charged on local telephone service vary among localities
and are subject to differences in State regulatory practices. Follow-
ing increases made after World War I, there were no important
changes in basic rates until 1946. There was a slight decline between
1935 and 1941, but no change in prices to consumers during the war
except for the increase in excise tax. Although basic rates remained
substantially unchanged for a long period, the rate of return per-
mitted to be earned has shown a long-term decline. Rates probably
were not reduced during the period between the wars because the
increase in the demand for local telephone service apparently leads
to higher unit costs which the companies have only been able to
offset by technological developments and increased employee work
loads. Because of higher costs, rates are now being increased.”

Since 1919 interstate long-distance rates have been periodically
reduced, under the jurisdiction of both the Interstate Commerce Com-
mission and the FCC. Over the period, 14 reductions have been
made. Most recent action was taken on January 19, 1951, when the
FCC directed that A. T. & T. and its 20 affiliates in the United States
file a statement before March 23 on the basis of which decision would
be taken on a possible interim reduction of long-distance rates. Hear-
ings to determine whether existing rates are unjust, unreasonable and
burdensome were scheduled to begin April 16.

The Commission’s order was taken as occasion by the National
Association of Railroad and Utilities Commissioners (NARUC)—rep-
resentative of the state commissions whose responsibility is for intra-

59



state rates as distinguished from the interstate toll rates with which
FCC is concerned—to petition to intervene and seek enlargement of
the issues. The NARUC move was strongly endorsed by Senator
Ernest W. McFarland of Arizona, Chairman of the Communications
Subcommittee of the Senate Interstate and Foreign Commerce Com-
mittee. In a letter to the Commissioners, January 30, 1951, Senator
McFarland said in part:

“The problem -of disparity in telephone rates has disturbed me
for a long time although I appreciate that it is commendable on the
part of the Federal regulatory agency to be vigilant in attempting
to avoid an inordinately high return to the American company on
its plant investment. The trouble is that the general public does
not realize that every move that is made to reduce long distance toll
rates results directly or indirectly in an eventual increase in local ex-
change rates and in intrastate toll telephone rates. . . .

“Some of the examples . . . of differences between an interstate
toll rate and an intrastate rate for an identical or nearly identical
mileage are almost fantastic. For instance, the three minute sta-
tion-to-station rate between Florence and Yuma, Arizona, is $1.05
while the rate for the same service between Yuma and Winterhaven,
California, is 8o¢ although the telephone route mileage is identical,
namely 197 miles. . . .

“We all know that the nationwide telephone plant is a complex
and closely integrated structure and that over the years no separa-
tion formula has been wholly fair or wholly satisfactory either to
the American company and the associated companies or to the 48
state commissions. But one thing is clear to all of us—there would
be no long distance toll business without the local plant and the
local telephone instrument in each home and business. . . .

“The fact remains that while the Commission (FCC) has ordered
long distance rates lowered, local exchange and intrastate rates have
steadily increased. Moreover, while wages and other general ex-
penses of doing business have increased tremendously, those who
use the long distance actually get cheaper service. In my judgment,
this anomaly cannot be explained away by merely insisting that
greater volume of long distance business has brought this about
since it is clear without any question that the basic volume increase
is due largely to the tremendous expansion of local facilities.”
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The Western Union Telegraph Company also filed a petition to

intervene, on the ground that a substantial reduction of long-distance
rates might adversely affect its financial stability. The General Serv-

ices Administration of the Federal Government also petitioned to in-
tervene, citing that the Government is among the largest single cus-
tomers of the Bell System.

Total taxes on the Bell System’s telephone service in 1949-aggre-
gated nearly $800 million—an increase of about $100 million over 1948.

Since the carly days of the telephone, the gross revenues of the
telephone systems and in particular the Bell System have increased
rapidly except for a temporary regression following 1930. By about
1940 the Bell System had again reached the revenue level of 1930,
and the impetus of World War 1I increased its earnings even more
rapidly until in 1949 its gross revenues were nearly §3 billion.

The capital investment, operating expenses, and taxes showed the
same general rise from 1925 to 1950, increasing more rapidly since
World War II.  As a result the percent return on capital of the Bell
System (including Western Electric) showed a steady decline from
a high of 8.7 percent in 1927 and 1928 to 4.3 percent in 1933, then
fluctuated between a high of % percent in 1940 and a low of 4.5 per-
cent in 1947, reaching 4.9 percent in 1949. The average return for
the 25-year period was 6.26 percent.

Through 1931 the A. T. & T. never failed to earn its dividend. In
the next 17 years, there were g years when the dividend was not
earned but was paid partly out of the surplus accumulated over the
years. The Bell System at the end of 1949 had a surplus applicable
to A. T. & T. stock of over $340 million.

With minor exceptions there has been for some years a monopoly
of telephone service in each area. Rates and services, instead of being
controlled by competition, are now regulated by state commissions
and the Federal Communications Commission. Although there are
more than 5,000 telephone companies in the United States, the Bell
System is the dominant unit in the domestic telephone communica-
tions field. Actual ownership of the Bell System is now in the hands
of nearly 1 million stockholders.
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General Trends

The growth of the Bell System reflects the importance of the
telephone to United States industry and social life.

The requirements of the public for rapid, flexible record com-
munications led to the expansion of the Bell System’s private line
service, begun before 1890, and its teletypewriter exchange service
(TWX), started in 1931. Together these total nearly 48,000 stations,
with revenues of $46 million in 1949.

Mobile radiotelephone service for ships and small craft has
existed for a number of years. State and city police have used private
mobile radiotelephones since the early 1930’s. The second world
war increased the demand for communications in all circumstances.
In response to this requirement, the Bell System in 1946 inaugurated
the new domestic public land mobile radiotelephone service, pro-
viding for connection via radio and wire with any other telephone
in the nation. By the end of 1949 it was available in 144 areas, and
on certain railroad trains.

Influences Aﬁecting the Bell System

Public demand is a powerful instrument in shaping the policy and
operations of the Bell System. Demands for better quality and faster
and cheaper service, and the company’s pride of performance, have
led to many technical and operational improvements. Subscriber ob-
jection to delays in completion of toll calls and the ever-increasing
volume of calls stimulated the establishment of the toll dialing system.
Demands for long-distance telephone service beyond the capacity of
existing plant facilities led to the development of the carrier system,
the coaxial cable, and the microwave radio relay.

Through arrangements between Western Union and the tele-
phone company, a telephone subscriber may dictate a telegram to the
Western Union operator and have the cost charged to the monthly
telephone bill. The telephone company collects the charge, deducts
its commission for the work performed, and pays Western Union.
Converscly, Western Union frequently makes delivery of telegrams
by telephone. In addition to the normal telephone service furnished
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to Western Union, the telephone company also leases considerable
circuit mileage to Western Union for its use. At the same time, the
Bell System competes with Western Union for record communication
business through its teletypewriter exchange service, private line tele-
typewriter, and some telegraph service.

The Bell System is closely related to other domestic telecommu-
nication systems such as are used by broadcasting, airlines, and other
companies, because it leases to them the circuits which make these
systems possible.

THE TELEGRAPH SYSTEM

Rapid record delivered telegram service in the United States is
provided principally by the Western Union Telegraph Company. The
service involves the carrier’s taking possession of a message, charging
for it on a word-count basis, and conveying it by rapid means to the
addressee. The business came into being something over a century
ago, displacing the Pony Express familiar in American legend. Dur-
ing the past twenty years, the telegraph business has undergone a
number of economic vicissitudes. In an effort to overcome these, the
Congress in 1943 permitted merger of the Postal Telegraph Company
with the Western Union Telegraph Company. As the company
neared the start of its second century, increased business and industrial
activity in the United States and increased alertness and aggressive-
ness on the part of Western Union’s management combined in April
1950 to change the earning status of the company for the better.
Western Union in 1950 showed an encouraging net income after
several years of deficit operation.

The troubles of the telegraph industry gave concern to Congress
as many as fifteen or sixteen years ago. The 1943 merger action
stemmed from those troubles. Recommendation has been made from
time to time that a thoroughgoing long-range study of the problems
of telegraph communication should be made by appropriate Govern-
ment authority. The most recent such recommendation was that
of the Federal Communications Commission in 1946, but the necessary
funds were not made available by Congress. Present performance

63



and immediate prospects, however encouraging, do not eliminate the
need for such a study.

Description of Western Union Telegraph Company

Since its incorporation in 1851, Western Union has gradually de-
veloped into an integrated nationwide telegraph system through pur-
chase, lease, or stock ownership of more than 500 telegraph properties.
The merger of the Postal Telegraph Company with Western Union
in 1943 virtually completed this process. The system operates as a
regulated monopoly under the provisions of the Communications Act,
which places regulation of interstate and foreign communications by
telephone and telegraph, both wire and radio, in the hands of the
Federal Communications Commission. Purely intrastate wire com-
munication does not fall within Commission jurisdiction.

The provisions of the Act require that common carriers subject
thereto furnish service at reasonable charges upon reasonable request.
Without Commission approval, carriers may not construct or acquire
interstate lines or curtail or discontinue service. All charges, practices,
classifications, and regulations must be just, reasonable and non-dis-
criminatory. Common carriers file with the Commission tariff sched-
ules for regulatory purposes.

Western Union as it operates today under this public sanction
webs the nation with more than a million miles of open wire and
almost 380,000 miles of wire in underground and overhead cables.
This outside plant, directly or through tributary lines of telephone
companies, serves almost 30,000 public telegraph agencies and offices
and 22,000 private customer offices scattered over the nation. In addi-
lion, 42 million telephones in the United States are available to the
subscribers for the filing or receipt of telegrams.

Over 41,000 employees received more than $125 million in 1949
for operating and maintaining this system. More than 174 million
domestic telegram messages were handled in 1949, producing revenues
of $141 million at the average toll of about 82 cents per message. Net
investment in this communication plant runs over $r72 million.

64



The largest customer of Western Union is the United States Gov-
ernment, which as a single user, provides more than 3 percent of the
total domestic operating revenues of the company.

Western Union offers a number of telegraph services, including
straight telegram, serial, day letter, night letter, telegraphic money
order, telemeter service, leased wire, custom-built telegraph systems,
commercial news service, and illustrated telegram service. In addition,
it handles correct time service, messenger errand service, messenger
distribution service, collection and remittance service, and American

Express money orders and travelers’ checks.
While, historically, Western Union has been and still is a wire

system, it has recently begun to utilize radio in several applications.
One of these is the use of microwaves (radio beam) to replace wire
for trunkline channels. Another is the “telecar service” which in-
volves pickup and delivery of telegrams by cruising automobiles con-
nected. by radio with the central office. Still another is the marine
reporting service, involving the reporting of vessels to the central
office by radio from pilot vessels.

By far the bulk of the traffic today is recorded on automatic type-
writers called “teleprinters” or on typing reperforators. The old-fash-
ioned manual Morse system is disappearing, while the facsimile
method may emerge as a fully automatic device requiring little oper-
ating labor. ~ As the name implies, this method aims to reproduce at
the receiving end the material as offered for transmission—written,
printed, typed, or drawn matter.

With the United States today a leader in world affairs, the need
for efficient international communications is obvious. International
telegraph communications originate at or are destined to places all
over the United States. Hence a pickup and delivery facility is neces-
sary. ‘This facility is provided for the general public by the Western
Union’s nationwide system of wires and offices. The system serves
not only Western Union’s overseas cable service but those of other
overseas cable and radiotelegraph companies. However, in gateway
cities most of the commercial overseas companies handle a large per-
centage of their own pickups and deliveries.
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Western Union and National Security

With a few exceptions, the armed forces of the United States do
not construct or own domestic wire telegraph networks. Their do-
mestic telegraph requirements are met by normal telegram service
provided by Western Union and by lease of facilities from the tele-
graph and telephone companies.

Potential demand for telegraph services in any future war may
be gauged by the demands made upon the telegraph industry in World
War II.  Federal Government domestic messages rose from 8.5 million
in 1937 to more than 15.5 million at the war period peak in 1943, or
almost double. In addition, the armed forces began to lease tele-
graph lines from Western Union in significant volume in 1938 and
these facilities reached a war peak of 1,800 miles in 1944. The growth
of such service has been accelerated in the postwar period and had
reached 78,000 miles in September 1950. '

The telegraph industry also provides an immediate source of
“know-how” and facilities to meet special communications require-
ments of the military. In World War II, Western Union was called
upon to handle more than 7,000 special telegraph projects for war
purposes. These included development of special equipment to meet
military requirements, adaptation of existing equipment, and many
research assignments.

In peacetime the telegraph industry provides a ready reservoir
of trained communications personnel. More than 10,000 employees
of Western Union and Postal entered military service during World
War II.  Assuming that the bulk of these performed military duty
for which they were already trained, the military was thus relieved
of much training effort. The industry not only had to train addi-
tional personnel to handle increasing war business, but also had to
train replacements for those who entered the armed forces.

Well over §5 million was expended by the telegraph companies
to set up and operate training organizations. Taking advantage of
the school facilities, the military fitted hundreds of members of the
armed forces into these groups, in order to reduce its own mammoth
training job.

Apart from huge increases in the carriage of messages, special
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circuit facilities and equipment were supplied to the Department of
State, the Federal Bureau of Investigation, the Maritime Commission,
the Office of Strategic Services, the Office of War Information, Army,
Navy, Army Anti-submarine Control, British Admiralty, British Air
Commission, other governmental agencies, and many large basic war
industries. Special telegram services were created, including the
casualty message procedure, the Expeditionary Force Message, the
Homeward Bound Message, and the reduced rate telegraph money
order.

Telegraphic communication “know-how,” research, and develop-
ment contributed to the solution of many military communications
problems. Special automatic equipment and circuits were involved,
such as radio multiplex, telekrypton, telefax, varioplex on ocean cables,
multiple film scene selector, reperforator switching, means for genera-
tion of additional channels from existing wire line plant, etc. While
some of these activities produced results applicable in peacetime, others
tended to defer the normal long-range program of modernization.

Western Union and the National Economy

Significant measures of Western Union’s participation in the
domestic economy are the following rounded figures for 1949:

Total net investment in communication plant............... $172, 000, 000
Operating revenues. .. .......ouitiniinenenininnnnnnnaens. $171, 000, 000
Total telegraph offices................ooiiiiieiinian.... 29, 400
Telegraph revenue messages handled...................... 174, 000, 000
Number of employees (October 31, 1949).................. 41, 600
Total employee compensation............................. $125, 900, 00O
Total interest charges (domestic and overseas).............. $3, 150, 000
Federal and State taxes paid by company................... $s, 775, 000
Federal excise taxes paid by customers..................... $36, 500, 000

Trends in Western Union
Technological Trends

Transmission of domestic telegraph messages for many years was
accomplished almost wholly by the manual method, employing the
Morse “dot-dash” code.
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In 1915 Western Union began a series of technological improve-
ments with the introduction of the “automatic multiplex telegraph
system” on its trunkline network. In this system the circuit is “multi-
plexed” into two or more channels, each of which can carry a message
in two directions simultaneously. The system is “automatic” in that
the sending operator, by operating a keyboard, punches a tape which
is automatically fed into the system and the transmission is auto-
matically received on an electric typewriter at the receiving end of
the channel. The new system improved accuracy and speed of serv-
ice, raised the productivity of operators, and obviated large capital ex-
penditures which would otherwise have been necessary to carry in-
creasing volumes of traffic with equal or improved quality of service.

In 1926 a modified version of the automatic system, known as the
“simplex printing telegraph system,” was applied to circuits con-
necting main offices to branch offices and to smaller independent
offices in other communities. By 1928 most of the telegraph com-
panies’ branch offices had been so equipped. At this point, to round
out the automatic system, the telegraph companies began making in-
stallations of this type in the offices of larger customers.

Because, with little instruction, an ordinary typist could send and
receive telegrams on them, these electric telegraph “typewriters” were
well received by the larger users of the telegraph service. The in-
stallation of simplex printers made it unnecessary for a customer who
wanted a rapid service to employ a Morse operator. The telegraph
companies were also interested in avoiding the delay and expense of
messenger pickup and delivery. Today more than 20,000 such print-
ers are in customers’ service and many thousands more are in use in
telegraph offices operated directly or indirectly by Western Union
itself.

Even with the automatic system, a telegram moving across the
country had to be typed manually from two to six or even seven
times en route. To eliminate such labor-consuming, delaying, and
error-producing manual re-transmissions, the company initiated a lim-
ited program of reperforator switching at its larger relay offices. By
1943 several of its larger offices had been converted to this type of
operation, but, because of war conditions, the program was more or
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less suspended. Following the merger of Postal with Western Union
in the fall of 1943, an extensive program to modernize and mechanize
the combined operation and plant and to improve telegraph service
was planned.

So far as reperforator relay switching is concerned, the program,
originally scheduled to be completed in seven years, was speeded up
in January 1946. The dire necessity for reducing costs and improving
handling methods accelerated the reperforator switching plan to the
extent that the objectives sought at the time of merger are today prac-
tically realized. In this system each area relay center has direct circuit
connections with every other area relay center, thus avoiding relays
through intermediate centers.

In the early 1930’s Western Union undertook to investigate the
possibilities of facsimile to transmit and record reproductions of
printed, typed, and hand-written copy. The system was tried on
both intercity trunk circuits and on short lines between the customers’
and branch offices and main offices. By 1934 it was determined that,
in its then state of development, fascimile had a speed in words per
minute far below that of other systems in use at the time. Neverthe-
less, developmental work continued and some installations were made
until the project had to be suspended during the war.

Emerging after the war was the “desk-fax,” a small and relatively
inexpensive machine capable of sending and receiving messages. The
operation requires no skill. It is fully automatic once the message
blank is placed in the machine and the starting button depressed. As
part of Western Union’s postwar program, more than 2,000 desk-fax
units have been installed in customers’ offices. The company’s man-
agement believes that the desk-fax promises to solve, in part at least,
the perplexing problem of quick and economical pickup and delivery
of telegrams.

To assist in the solution of the pickup and delivery problem
at branch and “agency” offices, installation of transmitting and re-
cording facsimile equipment designed to handle a substantial volume
of telegrams is part of Western Union’s current program of plant
improvement.
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One of the heavy expense burdens borne by the communications
industry is the construction and maintenance of its trunk circuit
plant. Over the years, Western Union has continued the erection of
stronger and better pole lines, replacing the less desirable and less
efficient iron wire with copper, and substituting underground cable
for aerial lines in congested areas.

In 1934 Western Union commenced the use of carrier current
telegraphy in its network of trunk facilities. Carrier operation per-
mits the derivation of a multiplicity of circuits from a smaller number
of wires. Even when the cost of the terminal equipment necessary
to derive the additional circuits is deducted, the savings over the
construction of new wire lines are high.

By 1944 carrier current telegraph had developed to the extent
that installations between New York and Washington provided 36
high-speed two-way telegraph circuits on two physical wires. By this
time, it was clear to Western Union that carrier operation was a vast
improvement over the “ground return” single wire trunk circuit
operation then in general use.

Western Union’s wire plant in 1930 comprised 219,000 miles of
pole line and over 1.5 million miles of open wire. The merger of
Postal with Western Union in 1943 added 31,000 miles of Postal line
and 334,000 miles of wire, but, because of its physical condition, most
of this equipment was dismantled after World War II.

By 1950 Western Union’s wire plant had contracted to 205,000
miles of pole line (of which 98,000 miles are railroad lines shared
by Western Union) and to a little over 1 million miles of wire.

In addition to this plant, the company installed and operates
more than 800 miles of multichannel radio beam, and leases from
the telephone companies 1.25 million miles of carrier channels.

The demands of World War II accelerated research and develop-
ment in the use of radio, particularly on frequencies above 30 million
cycles. Much was learned about the behavior and use of frequencies
from 30 million to 10 billion cycles. From this research it has become
possible to adapt radio beams to the transmission of record
communications.
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Radio beam (microwave) relay involves the construction of a
series of towered radio stations along the desired route, spaced about
30 miles apart. The beam system obviates the otherwise necessary
continuous rights of way, pole lines, cross arms, and wires.

As a result of the mechanization program, Western Union states
that its modernized telegraph plant is capable of handling more than
double the present telegraph volume. Percentage utilization of plant
available for message business as of October 1950 was as follows:

Daily peak period (one-half hour)....................cooiiil 32%
Over 24-hour weekday. ... 11%
Over Saturday-Sunday weekend................. ... ...l 4%

The company declares that it recognizes the vital importance of
maintaining separate trunking systems as between oral and record
communications. Asked what its intentions were as between leasing
of trunk-line facilities from the Bell System and the continued con-
struction of its radio beam system, Western Union told the Presi-
dent’s Communications Policy Board on November 6, 1950:

“Contrary to the impression that may have been created by West-
ern Union’s increasing use of facilities leased from telephone com-
panies in recent years, Western Union has at the present time and
intends to retain in the future a comprehensive network of physi-
cal facilities entirely independent of telephone facilities. . . .

“Western Union has substantially completed large-scale rebuild-
ing of its circuit facilities on an FM carrier basis. This has in-
volved the transposition and loading of physical wires on which
FM carrier was imposed, the addition of FM carrier on radio beam
voice bands and as required, on leased voice bands. Its radio
beam system linking New York, Philadelphia, Washington, and
Pittsburgh, is in operation, and in connection with the expansion
of this system the Company has planned routes across the nation
and has acquired tower sites as far west and south as Minneapolis,
Kansas City, Dallas, and Atlanta.

“These plans reflect Western Union’s recognition of the advis-
ability, in the interest of national security, that a nation-wide net-
work of telegraph trunking circuits be for reasons of physical se-
curity separate from the circuits carrying voice communications.
Given favorable economic conditions and the high level of demand
for circuits that makes radio beam systems economically justifiable,
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we envisage over a period of time a radio beam system providing
trunk facilities between major cities, replacing leased facilities and
some parts of Western Union’s existing wire plant.

“The speed and extent of the expansion of the radio beam system
are necessarily dependent, however, upon the establishment of Na-
tional Policy. Western Union’s ability to obtain necessary capital
funds for the expansion will be influenced in major degree by the
establishment of National Policy strengthening its financial position ;
and the expansion can be justified as a matter of economics only
if National Policy is formulated to the end that telegraph traffic
which has been diverted from Western Union be returned to it.”

As of December 31, 1949, Western Union’s outside plant facilities
were:

Miles of Line

Facility Owned '(’):::':fi] Leased ﬁr“::;t
Pole Line. ........... 88, 169 13,272 6, 359 5.90
Wire. ................ 1, 030, 000 11, 040 25, 750 2.41
Acrial Cable.......... 72,758 19, 308 257 .2
Underground Cable. . . . 260, 012 15,057 1,992 7.20

Carrier System Miles

ot Oy gt ity gy
300 cycles............ 72, 908 6, 908 36, 531 31.4
150 cycles............ 212,641 75,216 1, 206, 240 80.7
Other................ 7,898 o i

*Almost wholly from A. T. & T. and associated companics.

The relative costs per telegraph channel mile, assuming the actual
assignments made to the various types of service, were stated by West-
ern Union in October 1950 as:

1. For Western Union lines.................................. . .. $19.70
2. For lines leased from telephone company..................... .. 5.30
3. For microwave................ ... ... 6. 30

In summary, basic technological developments in Western Union
have been directed not only toward economy in investment, reduction
in operating expense, and improvements in existing services, but also
toward new services. Some of these are telemeter service and private

72



automatic telegram systems, and currently, a private telegraph net-
work involving automatic switching centers located in Western Union
offices and operated by Western Union personnel.

Service Trends

Western Union’s basic service is the transmission of telegraph
messages; this is supplemented, as has been explained, by a number
of allied services including the leasing of circuits. Discussion of serv-
ice trends hence involves message business, which can be measured by
the number of telegrams transmitted and by the revenues they pro-
duce, and non-transmission business, the most convenient measure of
which is revenues.

Message Business. About 8o percent of Western Union’s income
is produced by telegrams, the most important of which is the full-rate
so-called “day message,” which brings in almost 75 percent of the
company'’s total public message service revenues. Business messages—
those concerned with commercial transactions as distinguished from
personal and social matters—account for about 75 percent of the total
message volume.

The general trend of Western Union’s message volume between
1927 and 1949 was downward. The reduced rate serial service, after
a fast build-up in 1934, had steadied down to about 7.5 million mes-
sages in 1949. Money order messages, on the other hand, show a
rather healthy long-range growth.

The reduced rate “timed wire service” classification, which had
reached a peak of 8.6 million messages in 1942, was ordered discon-
tinued by the Federal Communications Commission because it was
found to be unjustly discriminatory.

The reduced rate greeting message—a “social” rather than “busi-
ness” service—had reached a record volume of 22 million in 1941. This
service and other non-essential activities of Western Union were or-
dered discontinued by the Board of War Communications in 1942 in
order to clear the lines for essential war traffic. They were not re-
stored after the war.

The number of Government transmission messages averaged
around 7.5 million per annum between 1926 and 1941, rose to a peak
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of over 14.5 million per annum during the war years, then fell off
to an average of about 3 million, standing at less than 2.5 million in
1949 The trend is similar for non-Government messages but not
so pronounced. These messages totaled 189 million in 1926 and
dropped erratically thereafter. They numbered 151 million in 1949.

With these changes in the character and quantity of transmission
messages, the total of all messages dropped by 30 million or 14 percent
between 1927 and 1949; because of rate increases, however, revenues
rose by $11 million or 8 percent over the same period.*

Western Union’s message volume is sensitive in two ways to the
marked increase in the number of telephones in the United States.
The total of telephones of the Bell System, which serves over 8o per-
cent of the country’s telephone subscribers, stood at about 12 million
in 1925, 17.5 million in 1940, 22.5 million in 1945, and over 33 million
in 1949. The telephone has probably taken over social and personal
business from the telegraph. The increase in the number of tele-
phones has increased the number of direct avenues to telegraph service,
since Western Union receives messages by telephone for transmission,
through cooperative billing arrangements with telephone companies.

Growth of air-mail service is another factor taken into account
in analyses of reasons for the decline in telegraph message business.
The question of dependability of delivery—a major consideration in
business transactions such as supply 75 percent of Western Union’s
message volume—here has to be balanced against savings in cost.

Non-Transmission Business. Non-transmission service revenues
increased from about $8 million in 1927 to almost $§20 million in 1949,
a rise of 150 percent. Leased services and money order charges shew
almost a steady climb during the same period. Measured service
(telemeter), for which the customer who is on a fixed connection with
another customer pays a rate based on the monthly accumulative
number of words transmitted, has grown from $36,000 in 1936, when
the service was established, to almost §2.5 million in 1949.* Altogether,
non-transmission revenues, which represented about 5.5 percent of all
operating revenues in 1927, had risen to 11 percent of the total in 1949.

* Attachments III-B and III-C.
* Attachment II-D.
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A substantial portion of the increase in non-transmission business
came from the increase in leased circuits. These in 1927 had pro-
duced revenues of slightly more than $2 million; by 1949 the figure
had risen to $7.5 million. An illustration of the growth of leased
facilities in the latter part of the period is given by data from Western
Union on facilities leased to Government agencies:

Number of
Western
Miles of Union-owned
Year Revenues Circusts Printers
1937. . 4, 800 100 4
1944, . . ... 790, 500 57, 300 250
1949. . . . 1, 421, 200 106, 000 470
1950, .o oo 1, 726, 300* 135, 000 600

*Estimated on basis of first cight months actual.

Some organizations operating leased facilities estimate that they
are saving from 20 percent to 40 percent of what their telegraph ex-
penses would otherwise be; it is likely that the increased use of leased
circuits has contributed to the decline in message business. An iso-
lated case cited by Western Union is a drop of 50 percent in monthly
public message revenue at its main office in Schenectady, New York,
which is explained as “caused mainly by the conversion of the file of
our largest customer there (General Electric) to a leased wire system
set up by Western Union for that company.”

Need for thorough study of the situation is indicated by the fact
that though the leasing of circuits is growing, is regarded as saving
money for lessees, and is probably reducing Western Union’s message
business, the question whether leasing gives Western Union any profit
cannot be firmly answered. In response to an inquiry from the Board
as to the profitability of leased wire service, Western Union reported:

1. The factors involved in a study of the over-all economics of
private wire systems are exceedingly complex, so that several months
would be required for completion of a study in process, and a direct
answer to the question could not be given.

2. The profit margin, if any, as indicated by the study thus far,
is small. The rental of out-station equipment and switching center
equipment is almost certainly done at a loss.
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In its response, Western Union took occasion to comment that:

“In the operation of private wire service Western Union has been
faced with the Hobson’s choice of meeting the rates of the Bell
System, in which private telegraph and TWX systems are an in-
significant part of the total revenues and upon which a profit is
relatively unimportant to the well-being of the telephone system, or
go out of the business and see an ever increasing proportion of the
volume record business diverted to the Bell System. Until there
is an over-all integration of rates for communications service in
accord with a national policy of fostering sound economic condi-
tions in the industry it seems that the kind of chaotic situation that
now exists in this field will continue.”

Influence of TWX. Revenues of the teletypewriter exchange
service (TWX) to which Western Union referred have shown a sig-
nificant increase. In this service, the carrier provides the necessary
terminal teletypewriter equipment at the subscriber’s location and the
desired circuit for operation by the subscriber in the same manner as
in public telephone service. Time rather than words serves as the
base for the tolls.

In 1931, the first year TWX service was offered to the public,
revenues amounted to only $7,000. They climbed steadily to a peak
of $23 million in 1943, fell to $13 million in 1946 and again climbed
to almost $18 million in 1949. Private line teletypewriter service, with-
out the exchange feature, brought the telephone companies $25.5
million in revenues in 1949, as against $9.5 million in 193s.

But here again there is need of knowledge. In October 1949 the
Chairman of the Communications Subcommittee of the Senate Com-
mittee on Interstate and Foreign Commerce requested the Federal
Communications Commission to furnish information on the TWX
service of the Bell System. This subcommittee wanted data par-
ticularly on the TWX rate structure, on whether the present rates
would be compensatory if that service were an independently operated
organization, and also on the extent to which TWX is servicing all
business or only the lucrative part thereof.

The Federal Communications Commission, in responding to this
request, regretted “that it is not in a position at this time [March
1950] to furnish your committee with reliabl¢ data which would pro-
vide the basis for some determination as to the extent to which current
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rates for TWX service rendered by the Bell System Companies are
compensatory to those companies,” pointing out that Bell System
representatives estimated that a current study would cost between
$400,000 and $500,000 and require on their part from four to six
months, and that no study had been made since one in 1935, which
is not considered reliable for application to the situation today.

The Commission also made the following points:

1. On March 1, 1944, overtime rates for TWX service were re-
duced from about one-third of the initial period rates to about one-
quarter, resulting in estimated annual savings of $2.4 million to users.

2. On February 1, 1946, the initial period rates for connections in
excess of 350 miles were reduced by amounts ranging from 5 cents
to 65 cents, depending on the distance, with the overtime rate and
report charges being reduced proportionately. These reductions
resulted in estimated annual savings to users of $1 million.

Production. The value and trend of operator productivity at
Western Union central offices in terms of equated messages per hour
worked are shown in Attachment III-E. From an average figure of
about 61 messages per hour in 1941, production fell off during the
war years to a low of about 55 in 1944. With the postwar introduc-
tion of reperforator switching, production has climbed steadily to a
high of 113.2 equated messages per hour worked in June 1950.

The average number of revenue messages per man-hour in 1929
was 1.54. The current series shows an almost steady climb from 1.1
to 2.13 for this measure and indicates in effect improved efficiency in
the amount of labor time applied to the handling of each message unit.

The figures are:

Average Number Average Number
Revenus Message  Aggregate Hours  Revenue Message
Transmission Units *  Paid For Transmission Units
Year (thousands) (#thousands Per Hour Paid For
1944. ... ..l 233,192 136, 297 1.71
1945, ..o 245,162 132, 476 1.85
1946. ... .. .ooiiiiii L 221, 248 120, 518 1.84
1947. ... 224, 629 107,917 2.08
1948. .. ... ...l 202, 317 100, 911 2.00
I P06 aoanao00aab6000ab0a 186, 031 87, 205 2.13
1950 (7 months)........... €9) 45, 064 @®

*Western Union Annual Report to FCC, 1949.
tWestern Union Commercial Department Wage and Hour Reports.
$Not available December 1950,
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Speed of service performance and the trends for periods for which
data were readily available are given in Attachment III-F. These
data represent the quality of service at the 25 largest traffic offices in
the United States.

The relay drag figure represents the interval between the time a
message is received at a relay office and the time it is sent to another
office. The figure for reperforator-switching offices averages about 8
minutes less than for manual offices, standing at 8.8 minutes in June
1948, and 7 minutes in August 1950.

The trend of the manual figure is likewise downward since
September 1948. The combined figure dropped from a high in 1943
of 14.8 minutes to 9.6 minutes in August 1950.

The average origin-to-destination speed of service is shown by the
lower graph indicating an improvement from the rates in September
1948 to January 1950. From then, the trend is upward again, standing
in August 1950 at 40 minutes for tie-line deliveries, 44 minutes for
telephone deliveries, and 48 minutes for messenger delivery.

As the foregoing figures suggest, perhaps the oldest and most per-
plexing operational problem in the telegram service is the terminal
handling problem. Today a telegram may be economically speeded
across the country in a few minutes, but to get it to the transmitting
office and to deliver it from the receiving office economically and
speedily is another question.

While the terminal handling problem is not yet solved—and in-
deed may not ever be fully solved—data on Western Union terminal
and originating handlings show the following trends in percentage
distribution of its load for the methods indicated:

Mumlg:‘r Counter Telepbone Tie-Line
igi- T

Year Termi- ermi-  Origi-  Termi-  Origi- Termi-  Origi-

nating mating mating mating mating mating msting  nating
1928.............. 80 50 1 26 13 18 6 6
1934, ... ... ..... 74 50 3 17 9 19 14 14
1940.............. 66 40 2 16 15 26 17 18
1946.............. 56 26 3 25 20 26 2 23
1950%. . ........... 53 25 3 13 17 31 27 31

* February scudy.

Discounting any changes in the ratio of business to social tele-
grams, it is clear that the trend is toward terminal handling by wire—
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principally by teleprinter, telephone, Morse, or facsimile as against the
costly messenger handling. Because telephone calls cost money to
Western Union and often result in handling confirmation of tele-
phoned telegrams, and, because teleprinters cost more than newly
developed facsimile equipment, Western Union has embarked on a
postwar program to install in large numbers of patrons’ offices fac-
simile equipments such as the desk-fax earlier mentioned.

Economic Trends

During the past 20 years, powerful economic forces, realignments,
and developments have had impact upon the rapid record communi-
cations industry in the United States. Among the more important
are rising price levels, rising labor costs, increased taxation, new direct
and indirect competition, technological advances, and Government
regulation.

All these factors, with the possible exception of Government regu-
lation, have had telling effects, in one way or another, upon prac-
tically all business enterprises. But the high ratio of fixed plant in-
vestment to revenues peculiar to public utility operation, together with
the active interest of State and Federal Government in that operation,
has restricted to some extent the ability of the telegraph industry to
adjust to changing conditions in the same way, to the same extent,
and with the same rapidity, as an unregulated private enterprise.

These factors were a challenge to management and a hazard to
corporate survival. They ultimately led to the inability of the Postal
Telegraph Company to operate at a profit so that in 1943 it was per-
mitted to merge with Western Union. This development leaves the
Western Union practically alone in the domestic record telegram field.

Fiscal Performance. Western Union’s favorable earnings in 1950
reversed a trend of losses or slight returns on investment.

The company credits reduction of operating costs as the principal
reason for the upturn. Major factors contributing to the reduction
are cited as stringent control of expenses, modernized plant, and im-
proved operating methods.

The improvement in operating revenues that began in April 1950
is attributed by the company management to intensified sales effort,
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a rationalized rate structure, and later to the increased business ac-
tivity that followed the outbreak of fighting in Korea. Reductions
in mail delivery also may have had some effect on revenues.

This shift in fiscal performance during 1950 is obviously too re-
cent to give assurance that the economic problems of the company have
been solved. But there are indications of better financial weather
ahead.

The Board retained a firm of consulting engineers to look into
the future prospects of the telegraph industry. After a customer sur-
vey, the engineers concluded that “the pattern of use of the various
types of communications in the domestic field has reached a stable
condition.” Combining that finding with economic studies, the en-
gineers reported to the Board that there is likely to be a continuing
demand for telegraph service and that Western Union should be able
to earn a profit in the near-term future.

In spite of that outlook, there is much to be gained by Govern-
ment authorities—those responsible for regulation and those interested
in the industry for its national security value—in studying the financial
history and prospects of Western Union. One fact that stands out
immediately is the absence of adequate data on which to base fair
conclusions. Review of the company’s difficulties should help to indi-
cate where these gaps need to be filled, as well as to provide valuable
lessons for the future when new economic problems are encountered.

An analysis of rapid record communications in relation to all rapid
domestic communications was made for the Board by Dr. Bonnar
Brown of the Stanford Research Institute. He found that total inter-
city communication revenues (including telephone, telegraph, and air
mail) fluctuated very closely with the country’s gross national prod-
uct, but that record intercity revenues (of both telegraph and tele-
phone companies) have lagged behind. He prepared the table on page
81 toillustrate these trends.

Commenting on the trends disclosed by his analysis, Dr. Brown
declared:

“Both of the series—column 4 and column s—show a rise in
percentage in the late 20’s, but the rise for record communications is
less, and, consequently, its proportion of the total communications
revenues had already started to fall. Whether the carly 30’s saw
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the culmination of a growth period, or whether the data simply re-
flect the effects of cyclical boom and depression is uncertain, but the
retrogression in the position of record communications stands out.

Gross National Product and Domestic Communication Revenues

1 2 3 4 5 6
Gross Total Record Percens Percent Poercens
Nat'l  Communi. Communi.

Producs  Revenses  Revenuss  Col.2of Col.3of Col. 3 of

(Billions) (Millions) (Millions) Col. 1 Col. 1 Col. 2
1926.............. 99.5 413 166 0.41 0.17 40.2
1927. ... ..., 97.6 437 165 .45 .17 37.9
1928.............. 99.8 482 174 .48 .17 35.0
1929.............. 103.8 538 187 .52 .18 34.8
1930.............. 90.9 518 173 .57 .19 33.5
1931.............. 75.9 474 150 .62 .20 31.8
1932, . ... ... ..., 58.3 378 118 .65 .20 31.3
1933.............. 55.8 350 114 .63 .20 32.7
1934, . ... ... 64.9 361 121 .56 .19 33.4
1935, 72.2 392 125 .54 .17 32.8
1936.............. 82.5 440 137 .53 .17 31.2
1937.............. 90.2 460 140 .51 .16 30.5
1938.............. 84.7 441 128 .52 .15 29.0
1939.............. 91.3 467 131 .51 .14 27.0
1940. ............. 101. 4 497 135 .49 .13 27.2
1941, ............. 126.4 586 153 .46 .12 26.1
1942, . ... ........ 161.6 740 178 .46 11 24.0
1943 .. ......... ... 194.3 915 204 .47 .10 21.3
1944.............. 213.7 1010 210 .47 .10 20.8
1945. .. ... ....... 215.2 1127 217 .52 .10 19.3
1946.............. 211.1 1118 204 .53 .10 18.3
1947. ............. 233.3 1161 230 .50 .10 19.8
1948.............. 259.1 1286 219 .50 .08 17.1
1949. ............. 255.6 1347 211 .53 .08 15.6

“Considering that semi-monopolies exist in this field, that the
services included differ and are offered in a multitude of forms,
that rates are subject to control, that subsidies are involved in some
cases, that rates may reflect only ‘extra costs’ of a particular service,
and many other special conditions, the use of total revenue figures may
appear to be hazardous, but two sets of considerations tend to support
the above conclusions. In the first place, the very regularity of the
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relationships displayed tends to suggest that the special conditions
are not so controlling as might be supposed. Dollarwise, the economy
has been able to take just so much communications service, and has
gradually changed as to the dollars spent in different forms. Sec-
ondly, any examination of the physical quantities of the services pro-
vided over the years leads to similar results. Here the lack of com-
plete data and the difficulty of aggregating dissimilar types of services
together presents many problems, but without carrying the analysis
as far as is done in the revenue figures, it is still clear that record com-
munication is losing out.

“In this period of declining relative position, record communi-
cation has had some long-run rise in dollar revenues. For 1926, reve-
nues were 166 million dollars, and for 1948 they were 219 million
dollars. In the interval, however, prices had risen so the 219 million
dollars in 1948 could actually buy a slightly lower volume of goods
than the 166 million dollars in 1926. Record communication is,
therefore, in the position of selling about the same volume of services
asitdid in the late 20’s.

“In a growing economy, the industry that is not keeping in step
has many difficulties. Compared with a growing industry, it is not
so attractive to capital, to managerial ability, to technical skills, or to
the general run of employees, because it does not appear to offer the
opportunities to be found elsewhere. Little in the way of new funds
will be available, so improvements to lower costs must come slowly
out of depreciation allowances. Refundings of existing loans meet
with resistance. Yet costs and rates must be continually lowered
in real terms (goods, not dollars), in order to match the growth in
productivity taking place in the economy as a whole.

“How much the failure of record communications to keep pace is
due to a simple preference of the public for other forms, and how
much to nonexploitation by record communication companies of
potential demand cannot easily be judged. The consistency of the
figures in the table suggests that the first cause is predominant, but
there also seems to be a general public feeling questioning the efh-
ciency of telegraph operations. Some improvement in volume could
possibly result from better service and from exploration of untapped
sources of business.
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“The present international situation is one which appears to assure
a high and growing physical volume of business for the nation as a
whole for some years to come. This means communications activity
at a high level, and there is even some indication from the history
of World War II that the relative decline in record communications
revenues is checked in a period of international tension. Neverthe-
less, our economy in recent years has been operating close to capacity,
so that physical volume either in business as a whole or in record
communication cannot be expected to increase very rapidly. Prices
are rising, and it is doubtful that they will be kept fully in check, so
that revenues can also rise from rate increases, but it is to be remem-
bered that rate changes are sluggish and follow price-level changes
only with considerable lag.”

Influences on Revenues—Trends in the use of rapid communica-
tions services at five-year intervals over a quarter century are shown in
the following carrier revenue figures:

Telegraph Op-  Landline O

erations of erations o

Telephone Western Union
Year Air Mail ®  Toll Telsphone ®  Companies ®*  (and Postal) 4 Total

(In thousands)

1926. .. ... $996  $245, 704 $15, 881 $150,112  $412, 693
1929...... 4,762 345, 935 23,918 163, 358 537,973
1934...... 5, 316 235,093 17,987 102, 557 360, 953
1939...... 17, 656 318, 573 20, 867 109, 899 466, 995
1944. .. ... 79, 734 720, 014 36, 641 173,207 1,009, 596
1949. . .... ° 71,627 *1,064,521 39,135 171,393 1, 346, 676

® Air mail—Includes domestic air-mail lecter, card, and parcel post postage revenue. Until
1949 the portion of domestic air-mail revenue ateributable to parcel post was not available,
Estimates for 1949 indicate it to have been about $11 million or 15.4 percent of total 1949
air-mail revenues used in this series.

b Toll telephone—Includes public message tolls, private toll line revenue and miscellancous
toll telephone revenue. Data are partially estimated.

* Telegraph operations of telephone companics—Includes TWX, private line telegraph, and
message telegram scrvices.  Data are partially estimated.

4 Western Union and Postal Telegraph—Includes domestic transmission and non-transmission
revenues. ¢ Preliminary. ! Preliminary, and based on incomplete coverage.

The total revenues of the communications industry as a whole,
including air mail, thus in a quarter century increased some 220 per-
cent. The absolute increases in the revenues of the components of
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the industry in that period are striking: air mail 7,000 percent, toll
telephone 300 percent, telegraph operations of telephone companies
160 percent, landline operations of Western Union 14 percent. The
relative percentages of total revenues enjoyed over the period by the
components of the industry also indicate that the major trend has
been away from telegraphic communication. The figures follow:

Telegraph Landline

Operations of Operations of

Toll Tele- Telephone Western Unson

Year Air Mail* phone* Companies* (and Postal)*
1926. .. ...l 0.3 59.9 3.8 36.4
1929. . ...l 9 64.3 4.4 30.4
1934, ... ...l 1.5 65.1 5.0 28.4
1939. . ...l 3.8 68.2 4.5 23.5
1944. . .. ... ...l 7.9 71.3 3.6 17.2
1949. ... ... *5.3 *79.1 2.9 12.7

*Same footnotes as for previous table.

Long lines telephone message tolls of the A. T. & T. in 1949
amounted to $439,371,000—something less than half the total toll
telephone income of the entire Bell System. Because of its charac-
teristics, however, the long lines message affords illuminating com-
parison with the telegraph message; when the two are used as cri-
teria, the economic trends affecting the telegraph industry are again
emphasized. Figures for representative years between 1927 and 1949

were:
Western Union Transmission

Interstate Toll Messages Messages
Year Revenues ® Volume ® Revenues Volume
(in thousands)
1927. . ...l $62, 029 35, 646 $140, 345 215, 816
1929. . ...l 94, 421 49, 313 154, 435 234,050
1934. . ............... 75,232 37,459 94, 653 155, 215
1939. . ... ..., 102, 896 59, 218 98, 091 189, 055
1944. ... ... ... ..., 346, 884 175,793 158, 032 232,712
1949. . ....... ... ..., 439, 371 225, 806 151, 740 185, 673

* Gross revenucs (before uncollectibles) from telephone message tolls in which the Long
Lines Department of the A. T. & T. Co. has participated. Does not include toll message revenue
from calls handled without Long Lines participation or from private line telephone.

b Number of telephone messages in which the Long Lines Department of A. T. & T. has
participated. Does not include toll messages handled without Long Lines participation or
from private line telephone.
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Attachment III-G, derived from Attachments III-H and III-],
shows the average revenue per interstate toll telephone message and
per telegraph message.

Rates. The full-rate telegram, which is the major source of
Western Union’s transmission revenues and which is the principal
medium for the business or commercial messages constituting about
75 percent of the company’s message volume, is carried at rates which,
in a typical example, compare thus with other means of rapid com-
munications:

Charges between Washington and Chicago (Federal excise tax excluded)

Ten-word full-rate telegram. .. ........ ... ... ... i $o.75
Three-minute TWX telegraph call............. .. ... ... ......... .95
Three-minute nighttime and Sunday station-to-station telephone call.... 1.00
Three-minute daytime station-to-station telephone call................ 1. 40
Three-minute nighttime person-to-person telephone call.............. 1.55
Three-minute daytime person-to-person telephone call. ................ 1.95

Western Union’s present rates incorporate increases which were
granted by the Federal Communications Commission in 1946 and
1947 because the company was then operating at a deficit estimated at
$12 million for 1946. The Commission’s action included:

(@) An initial flat over-all increase of 10 percent in domestic inter-
state message rates; Western Union estimated that this in-
crease, coupled to other adjustments, would produce $18.5
million additional annual revenues.

(6) Elimination of certain low “exceptional” or “special” rates,
which would produce an estimated additional $3.7 million
annual revenue.

(¢) A flat over-all increase of 20 percent in 1947, replacing the
1946 increase of 10 percent in the domestic interstate message
rate. It was estimated that this increase would produce an
additional $8.5 million annually.

(d) Elimination of a 20 percent preferential rate on certain Gov-
ernment messages, which would produce an estimated addi-
tional $692,000 per annum.

What influence these rate adjustments may have had on the
volume of transmission business cannot be precisely measured; some
cffects are suggested in Attachments III-B, III-C, III-D, and III-K.
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It appeared likely that expansion of leased circuits was accelerated.
Thus the total number of Government messages, for example,
dropped progressively from almost 5.5 million in 1946 to less than 2.5
million in 1949, and the mileage of lines leased from Western Union
by the armed forces rose from the war peak of 1,800 miles in 1944 to
#8,000 miles in the fall of 1950. The leased circuit revenues of the
company afford another indication; these rose from $3.6 million in
1946 to more than $7.5 million in 194g. Private line teletypewriter
revenues of the Bell System, which rose from $18.5 million in 1946 to
$25.5 million in 1949, and its TWX revenues, which went from $12.9
million in 1946 to almost $18 million in 1949, may also have benefited
by diversion of telegram messages.

Excise Taxes. Early in the second World War, excise taxes were
increased to 25 percent on interstate telegrams and on telephone toll
conversations costing over 24 cents. Long-distance telephone com-
munication has continued to increase, the tax apparently being taken
as a matter of course. Western Union, averaging estimates, found
that “it is indicated that an increase in revenues of about $10 million
might be expected from the elimination of the tax,” although “there
is no formula by which a precise determination can be made as to the
effect of the elimination of this tax upon the volume of domestic tele-
graph trafhc.”

Air Mail. Air mail has experienced a long steady increase in
revenues. This growth may have affected Western Union night let-
ter trafic. Attachment III-B shows that night letter (overnight mes-
sage) volume stood at almost 39 million in 1926, dropped to a little
over 19 million in 1933, climbed to over 35.5 million during the war
peak in 1945, and since has fallen to 26.5 million in 1949. Total air-
mail subsidy or deficit payments to airlines for 1950 have been estimated
at $125 million.

Influences on Expenses. By far the largest share of the telegraph
industry’s gross income dollar has gone to payments to and for em-
ployees. The trend has been upward. The wage portion of the
income dollar fluctuated between the narrow limits of 54 cents and
60 cents from 1926 through 1944. From 1944 to 1946 it rose from 6o
cents to over 72 cents of the income dollar. For 1947, however, it
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fell back to 64 cents and for 1948 and 1949 leveled off to about 68
cents.

During the same period 1926 to 1949, total Western Union and
Postal landline employees declined from 76,000 in 1926 to 57,000 in
1938, rose again to 65,000 in 1941, and receded to 41,500 in 1949.

Western Union reports that the average weekly earnings of land-
line local field employees, excluding messengers, rose from $37.99 in
1945 to $62.78 in 1949. Related data from the Department of Com-
merce show the following:

Telephone Telegraph
Moy 1949 April 1950  May 1949 April 1950

Average weckly hours per

worker. ... ... 38.6 38.7 45.2 44.6
Average weekly carnings. ... $51.84  $53.44 $63.69 $64.13
Average hourly carnings. . . . $1.343  $1.381  $1.409 $1.438

Note.—The normal weckday average hourly earnings for both services are cssentially the
same, if the overtime rate is eliminated from these data.

The National War Labor Board on December 29, 1945, granted
Western Union employees wage increases amounting to $31 million in
retroactive pay and $25 million in recurring annual wages. In its
decision, the Labor Board pointed out that the telegraph industry was
a low-paying industry with an inequitable wage structure, that no
general wage increases had been made by Western Union since those
ordered by the NWLB in 1943, and that over one-third of the adult
employees were receiving less than 55 cents per hour.. One reason for
the fact that no increases were made between 1943 and this NWLB
award was that the National Labor Relations Board for about a year
had been holding hearings on representation of Western Union
employees.

The sharp increase in wage rates no doubt was the main stimulus
for the introduction of labor-saving devices in the telegraph service.
One example is automatic reperforator switching, which contributed
largely to making possible the reduction in the number of employees
in the postwar period from 57,500 in 1946 to 41,500 in 1949.

Reduction of Service. Closing and reduction of telegraph offices
and agencies of Western Union have been a knotty probem to both
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Western Union and the Federal Communications Commission since
the merger legislation of 1943.

When the Communications Act was amended to permit merger,
Section 214 was also amended to read as follows:

“No carrier shall discontinue, reduce, or impair service to a com-
munity, or part of a community, unless and until there shall first
have been obtained from the Commission a certificate that neither
the present nor future public convenience and necessity will be ad-
versely affected thereby; except that the Commission may, upon
appropriate request being made, authorize temporary or emergency
discontinuance, reduction, or impairment of service, or partial dis-
continuance, reduction, or impairment of service, wthout regard to
the provisions of this section.”

Additionally, Section 214 (d), which authorizes the Commission,
after hearing, to require a carrier to extend its lines and to provide itself
with adequate facilities for performing its services as a common car-
rier, was amended to give the Commission specific authority to require
a carrier “to establish a public office” and to provide itself with ade-
quate facilities “for the expeditious and efficient performance of its
service as a common carrier.”

Studies made by Western Union indicate that company-operated
offices and tributary agency offices at which the message revenues
average less than $1,500 a month are operated at a deficit. As of
January 1950, there were 1,300 such offices. From the test study,
Western Union estimated that these offices incur an annual operating
deficit estimated at over $3.25 million.

The minuteness of the revenues obtained by a large proportion
of the telegraph offices Western Union operates can be seen from
Attachment III-L. In addition to the 13,000 offices represented
therein, Western Union operates an additional 12,000 agency or com-
mission offices not included in these data.

Attachment III-L reveals that for the classes shown .85 percent
of Western Union’s offices (118 communities in number with revenues
over $10,000 per month) produce over 71 percent of its public message
revenues. It also shows that 5.25 percent of the company’s offices (727
communities in number with revenues between $1,000 and $9,999 per
month) produce 20.79 percent of its public message revenues. The
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remaining 93.9 percent of the offices (12,997 in number) produce only
7.57 percent of the public message revenue, and 2,045 joint railroad
offices (Class 4) reported no public message revenue for January 19s0.

The President of Western Union in his “Report to Annual Meet-
ing of Stockholders,” April 12, 1950, stated: “ . . . While recogniz-
ing the necessity for reasonable governmental regulation of public
service companies, the fact remains that, under present governmental
and public service policies, the company is required to maintain hun-
dreds of unprofitable offices.”

On its own motion the Federal Communications Commission
adopted an order on December 30, 1946, providing for an investiga-
tion of and public hearing on the over-all plans of Western Union,
with respect to the discontinuance, reduction, and impairment of
service.

As a result of this investigation, the Federal Communications
Commission established a figure of 46 sent and received messages a
day as a general guide in determining whether the Commission will
authorize conversion of a company-operated office to a teleprinter
agency office.

At the hearings in this investigation, Western Union representa-
tives gave testimony and submitted numerous exhibits with respect
to company policy, standards, and plans relating to discontinuance,
reduction, and impairment of service.

The company’s basic policy, expressed at a previous hearing, was
reiterated as follows:

“ .. It was our [Western Union] policy to serve, as far as we could,
within our means, as many people in the United States as pos-
sible; that we must operate as efficiently as we can, first, in the
public interest, so that the telegraph users are not asked to bear un-
necessary cost; secondly, in the interests of the employees; and
thirdly, in the interests of the stockholders.”

Western Union representatives testified that three principal factors
made it necessary to reappraise the existing (1947) telegraph coverages:
“(1) The need for normal postwar contraction of facilities follow-

ing expansion made necessary by increased use of telegraph
during the war;
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“(2) The desirability of changes in the facilities for accepting and
delivering telegraph traffic growing out of technological im-
provements;

“(3) The need of economy and greater efficiency of operation aris-
ing from deficit operations.”

The company also told the FCC that “it is not possible to follow
a mathematical formula in selecting offices for consolidation. The
requirements of the public for telegraph service, volume of traffic,
revenue, operating expense, distance from the nearest office, all vary
so widely that each consolidation must be considered on its own
merits.”

Conversion from company-operated offices to agency operation is
not “usually considered by the Company unless the load and revenue
fit both of two standards.” These are: (1) that the average revenue
(collections made from all incoming and outgoing messages) at the
particular office does not exceed approximately §750 per month; and
(2) that the ratio of local operating expense to revenue is 50 percent
or more.

The standards used for determining at which offices hours should
be reduced are contained in FCC Rules and Regulations for informal
requests for reduction authority. For other situations, formal appli-
cation is submitted to the Commission with a detailed showing of
need so that each case may be judged on its own merits.

With respect to closures and reduction of service, the Federal
Communications Commission concluded that no general policy could
be formulated to govern its consideration of such action.

In addition to the closing of a large number of duplicate offices
resulting from the merger of Postal with Western Union, curtailments
since 1947 have been appreciable. During 1947, 1948, 1949, and the
first six months of 1950, Western Union reports, the FCC authorized
a total of 2,324 branch office consolidations, conversions, and reduc-
tions in office hours, from which annual savings are estimated to be
over $3.1 million.

Interest Charges. Western Union in recent years has been re-
ducing and adjusting its debt structure in order to save on interest
payments. In 1942 the company paid out more than $3.9 million in
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interest (chiefly on funded debt). By 1948 these charges had been
reduced to a little over $3.2 million, and in 194y they were $3.1 million.

Further actions along this line were taken in 1950 by liquidation
of the company’s outstanding $7.8 million of 4.5 percent funding and
real estate bonds, prepayment of installments on remaining obliga-
tions to the Reconstruction Finance Corporation, and calling for
redemption of $15.3 million of 5 percent bonds due December 1, 1951.
The latter call was made possible by a $12 million loan from a group
of New York banks at 3.5 percent interest.

The Current Status of Western Union

The encouragement of competition in the telegraph field was
embodied in the Communications Act of 1934 as a matter of policy.
In the next year, however, the Federal Communications Commission
evidenced its doubt of the wisdom of that policy by recommending
enactment of legislation empowering it to authorize and approve con-
solidations of telegraph companies. This recommendation was not
acted upon. But as the condition of the telegraph companies
worsened, the idea of consolidation was revived in 1939. The Senate
in June of that year authorized an investigation of the telegraph in-
dustry by a subcommittee of the Interstate Commerce Committee. No
legislation resulted. In 1943, however, Congress amended the Com-
munications Act to permit merger of domestic telegraph companies
and to permit Western Union to buy the telephone system’s TWX
and private line telegraph services. Merger of the Postal Telegraph
Company with Western Union followed. The idea of regulated
monopoly rather than competition as a means of strength came to
the fore.

Concern for the most effective use of the opportunities offered by
merger then became the keynote. Reporting its decision of Septem-
ber 27, 1943, authorizing the Postal-Western Union consolidation,
the Federal Communications Commission gave expression to it thus:

“We have found that merger may be expected to place the

domestic telegraph industry on a sounder financial basis than here-

tofore, and to furnish opportunities for the elimination of obstacles
to improved telegraph service at reasonable cost to the public;
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but we cannot pass over the obvious failure of the management of
the proposed merged company to address itself to any specific plans
for meeting the demands of users for a record communications
service having speed and price standards to which the public is
entitled and which will effectively meet the competition of the
telephone and the airmail. Attainment of these service objectives,
and a generally sound condition, will require radical modifications
in Western Union’s managerial and fiscal policies and practices,
and in its facilities and operating practices.

“The Commission is seriously concerned with the failure of
the management to direct its plans and aims to such service objec-
tives. In the interests of providing a completely adequate tele-
graph service in keeping with the technical accomplishments and
public requirements of the present and of the future, vigilant regu-
latory action will be necessary. The Commission will expect that
within 1 year from the effective date of the merger, the merged
company will have developed completely and submitted to the Com-
mission, a comprehensive plan for converting, within the shortest
possible time, its existing facilities into a modern, efficient, and
Nationwide communications system capable of effectively compet-
ing with other communications services. A continued disposition
to ignore such service objectives will call for such action on the
part of the Commission as may be needful and appropriate to
assure to the public the rapid, efficient, and Nationwide record
communication service with adequate facilities at reasonable charges
which it is the stated duty of the Commission, under the Communi-
cations Act, to make available.

“The future changes in facilities and services available to the public
require special attention. In order to avoid any future misunder-
standing upon this matter, which is vitally connected with the main-
tenance of proper service in the domestic telegraph industry, we
deem it important to state before concluding, that we will not sanc-
tion any ill-considered elimination of facilities or services whether
or not they are a result of merger. We will expect that abandon-
ment of facilities, closure of offices, reductions, impairments, or dis-
continuances of service will be carried out only pursuant to consid-
ered rational plans in which factors of public need and convenience
will be controlling.”

In response to the Commission’s request the merged company
submitted on October 7, 1944, a “Plan for the Improvement of
Telegraph Service.” In general terms the plan mentioned the terminal
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handling problem, transmission of messages between telegraph offices,
leased telegraph systems, training program, carrier and reperforator
switching program, telefax (facsimile), telemeter, public information,
rates, research, and railroad contracts. After the war, implementation
of the plan was begun and was pressed to virtual completion by the
end of 1950, some three years in advance of the original target date.
During the postwar years, however, financial problems continued to
plague the company and the Commission.

Actions on Telegraph Rates

On petition of Western Union in March 1946, the Commission
granted a flat over-all increase of 10 percent in domestic interstate
rates but denied the requested elimination of the 20 percent differential
on Government messages. Summing up the case in its annual report,
the Commission stated:

“It found that Western Union was currently operating at a deficit
and anticipated a loss of about $12,000,000 in 1946 if its rates were
not raised. The Commission concluded that Western Union would
need substantially more revenue than it requested ‘if it is to con-
tinue in operation as a solvent enterprise and provide satisfactory
service on a comprehensive Nation-wide basis.” It pointed out, in
particular, that Western Union was faced with increasing com-
petition from telephone and teletypewriter exchange services and
airmail services, besides being affected by increased wage costs and
reductions in international telegraph rates. The Commission is not
satisfied that the modernization program is the answer to Western
Union’s problems. However, in view of prevailing economic con-
ditions and Western Union’s dire need for additional revenue, the
Commission granted the rate increase for 1 year pending develop-
ments.”

In granting the increase, the Commission pointed out that such
a temporary expedient did not meet the basic difhculty, emphasized
the need of a comprehensive investigation into all phases of the com-
pany’s operations, and sharply criticized the lack of comprehensive
and dependable data in the company’s petition for the increase. In
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June the Commission issued an order calling for the investigation, but
noted that such an inquiry was beyond the limitations of Commission
funds and personnel and would necessitate a request to Congress for
additional funds.

Before that request could be made, two further actions were taken
from which betterment of Western Union’s financial situation was
expected. Elimination of “exceptional” or “special” city-to-city and
city-to-state rates as discriminatory was ordered in October. Since
these rates were lower than Western Union’s standard rates, it was
estimated that their elimination would produce additional revenue
from interstate service of $3.7 million. In December the Commis-
sion’s earlier view that the March rate increase of 10 percent was an
expedient only was substantiated as Western Union petitioned for a
further advance in interstate message rates. After public hearings, the
Commission on December 27 replaced the March increase with a
flat 20 percent increase with no time limitation. The effect of this
substitution was to increase current rates by 9.1 percent, as against
the 15 percent desired by Western Union. This rate revision action
was estimated to produce $8.5 million additional annual interstate
revenues. In its report on this case, the Commission concluded, in
part, as follows:

“Western Union faces a real emergency and the sound course for
it to follow in the immediate future is not clear. There is no ques-
tion, however, about the urgency of Western Union’s need for
additional revenues. We are firmly in agreement with the testi-
mony of Western Union’s president that rate increases are not the
ultimate answer to the company’s situation. At the present time,
however, it appears that some rate increase may offer immediate
revenue relief to the company. The availability of a Reconstruc-
tion Finance Corporation loan was characterized by Western
Union’s treasurer as ‘an anchor to windward, which may be of some
help in the immediate situation.” Further general rate increases by
Western Union will, of course, worsen its position in relation to the
competitive means of communication provided by the telephone com-
panies and the airmail, and may fall short of meeting the company’s
revenue needs.”

Seeking an appropriation of $375,000 to conduct the investigation
proposed in its June 1946 order, the Commission in testimony before
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the House Interstate Commerce Committee on February 25, 1947,
expressed doubt “whether the modernization program proposed by
Western Union, or any program which can be devised can save West-
ern Union and, if so, whether it can be put in operation in time;”
stressed the need for determination of national policy; and explained
that, broadly speaking,

[

. . . five alternative policy solutions are apparent. If a compre-
hensive record communications system is not a necessary part of
our national economy, then nature may be permitted to take its
course with respect to the disposition of Western Union’s facilities.
If such a system is necessary, but need not be independent, then
consideration may be given to the possibilities that the telegraph
system may be consolidated with either the telephone industry or
the post office. If it is determined that an independent, record com-
munications system is necessary, then the whole issue resolves itself
into the means by which this is to be accomplished and the issue of
subsidy is involved.

“A fifth possibility would permit Western Union to concentrate
its business only between cities with large volumes of traffic—to
skim the cream of traffic—abandoning all other communities, but
this would be far from the ‘nationwide . . . communication service
with adequate facilities’ enjoined by the Communications Act.”

The requested appropriation was not granted. During the period
since the hearings, the 8oth (1947-1948) and the 81st (1949-1950)
Congresses made studies of the communications problems of the coun-
try, including the domestic telegraph situation, but neither enacted
legislation pertinent here. The modernization program of Western
Union was expedited, and the company’s management took a more
aggressive leadership. Rounding out the modernization effort a pro-
gram was announced by the company in 1949 including:

(1) Installation and operation of new high-speed message centers
in Detroit, Los Angeles, and New Orleans.

(2) Installation of hundreds of desk-fax (facsimile) machines in
customers’ offices in eight major cities.

(3) Installation and expansion of private telegraph networks for
large industrial users.

(4) Continued operation (made possible through legislation
exempting them from the wage and hour provisions of the
Fair Labor Standards Act) of 12,500 telegraph agencies.
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(5) Consolidation of major operating departments of the company
for greater operating efficiency and economy, and the estab-
lishment of a separate sales and advertising division.

(6) Further reduction of the company’s debt.

The company went into broader matters in a special report issued
in October 1949, proposing the adoption of a coordinated national
communications policy and advocating substantial changes in the tele-
communications industry. The report recommended:

(1) Repeal of the 25 percent Federal excise tax.

(2) Purchase by Western Union of the teletypewriter exchange
service (TWX) and telegraph services of the telephone
company.

(3) Legislative permission for purchase by Western Union of the
cable and radio facilities of American companies operating
in the international field. :

(4) Provision by Western Union of an integrated system of do-
mestic communications geared to military requirements and
available in normal times to the public and the Government.

(5) Long-term Government financing, as may be necessary, to
achieve the above objectives.

Negotiations With the Bell System

Negotiations were carried on in 1943-1945 between Western Union
and the A. T. & T. looking toward the acquisition of TWX and allied
services by Western Union under the permissive legislation of 1943,
but without result. Resumed late in 1949, they had not been con-
cluded at the time of this Report. On July 1, 1948, Western Union,
the A. T. & T., and certain companies of the Bell System had entered a
contractual agreement in which Western Union would sell and trans-
fer to the Bell System its public telephone business and property for
$2.4 million cash and the public message telegram business of the
Pacific Telephone and Telegraph Company and a subsidiary. This
agreement was subject to approval of the FCC, and of state or other
regulatory agencies.

Accordingly, a joint application was filed with the FCC on
February 1, 1949, for certificates under Sections 214 and 221 (a) of
the Communications Act of 1934 as amended. In late 1949 and early
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1950, an FCC examiner held hearings, during which two state commis-
sioners sat as representatives of the National Association of Railroad
and Utilities Commissioners. These hearings resulted in an order for
the issuance of a certificate, which in effect approved the application.

However, on September 8, 1950, the Chief of the Common Carrier
Bureau of the FCC excepted to the initial decision on the grounds that
the acquisition of the telephone facilities of Western Union by the Bell
System companies under the proposed conditions would deprive West-
ern Union subscribers of “personalized service and of the advantages
of an auxiliary or standby service,” and would require them “to pay
higher charges for their message toll telephone service.” As for the
discontinuance of public message telegram service by the Pacific com-
panies, the Bureau excepted to the decision on the grounds that the
service proposed to be provided by Western Union would generally
be less stable in character than the service rendered by Pacific, that
speed of service on a large percentage of traffic would be adversely
affected, and that “the proposed transaction will result in the elim-
ination of all competition between Western Union and the Pacific
Companies in the offering of message telegram service.” The Bureau
submitted that an order should be entered denying the joint
application.

Also on September 8, 1950, on behalf of the Attorney General of
the United States, exceptions were submitted to the Examiner’s find-
ings, conclusions, and initial decision.

The applicants have filed a reply brief to the exceptions, but the
FCC decision had not been rendered at the time of this Report.

Increase in Revenues

April 1950 saw a reversal of the decline in Western Union’s
operating revenues. The modernization program, rigid economies,
improved operating methods, and greater sales efforts are regarded by
the management as the company actions which contributed to the
change, and rate adjustments, the Korean situation, and increased gen-
eral business activity as the salient non-company factors. Commenting
on the upturn, the Federal Communications Commission in a report
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dated August 31, 1950, to Senator McFarland of the Committee on
Interstate and Foreign Commerce, said in part:

“The Western Union Telegraph Company has reported a net
income of $2,687,000 before Federal income taxes for the first six
months of 1950. Assuming that revenues and expenses will con-
tinue at the March through June level (Western Union reported
net losses in January and February), Western Union may realize a
net income of $7,000,000 for 1950 as compared with an assumed
loss of $5,000,000 in the above-mentioned report. The principal
reason for the difference in assumptions is the substantial savings
that the company has been able to effect, principally through force
reductions as a result of the company’s mechanization and economy
programs. Landline expenses in the first six months of 1950 were
$7,578,000 less than the same period of 1949 of which $6,312,000
represented savings in labor expenses.

“Assuming that Western Union will be able to maintain its
earnings in 1951 at the level assumed for 1950, and after adjusting
for the sale of buildings subsequent to the date of our earlier letter
and further assuming that the once suggested cut in Federal excise
taxes on telegrams will not materialize, Western Union may be
expected to have cash balances on December 31, 1950 and 1951 of
$34.4 million and $22.6 million, respectively. If the application
now pending before the Commission for authority to sell the former
Postal Telegraph Company’s toll telephone system to the Bell System
companies should be approved by the Commission, the cash balance
for 1951 would be increased by $2.4 million.

“Western Union’s improved financial situation bolsters the Com-
mission’s conclusions . . . that the Commission ‘would prefer to
give Western Union a further opportunity to extricate itself from
its financial difficulties, rather than to propose the enactment of
drastic legislation at this time which might result in, or lead to,
Government ownership or operation of Western Union, or which
might result in one huge monopoly of practically the entire com-
munications industry of the United States.””

Summary

The over-all national demand for telegraph facilities and services,
as well as for telephone and air-mail services, has been growing almost
steadily since 1926. During that period, however, the relative demand
for telegram service has lessened. This shift in the character of the
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demand for telegraph service has seriously threatened the continued
existence of the Western Union system as a private enterprise. Reme-
dial measures applied by the company and by regulatory authority
in recent years, following a longer period of Government concern
over the prospects of the industry, resulted in a return to profitable
operation in April 1950. The long-range prospect is indeterminate.

DOMESTIC TELECOMMUNICATION SYSTEMS OF THE
FEDERAL GOVERNMENT

Federal Government agencies during the year 1949 operated
nationwide leased wire teletype networks, the size of which is indicated
by the following estimated figures:

Miles of leased teletype wire, including weather services. 325, 931
Miles of leased teletype wire, excluding weather services. 167, 824
Cost of leased wire, including weather services. . ... ... $8, 053, 877
Cost of leased wire, excluding weather services. .. . ... $3. 501, 796
Originated words transmitted, including weather

SEIVICES . ... . 16, 347, 342, 986
Originated words transmitted, excluding weather

SEIVICES .. ...ttt 5, 835, 071, 689

A more detailed presentation of these estimated figures appears
in Attachment I1I-M.

No attempt has been made in this study to include any statistics
concerning extensive telephonic communications of the Federal Gov-
ernment agencies, the bulk of attention being devoted to statistics
relating to wire record communications, largely teletype. Such com-
mercial message statistics as were available, however, are included.

Domestic radio communications such as aeronautical mobile, mil-
itary land-mobile, radar, etc., are considered to have no particular
significance in this study and therefore have been excluded. No
figures embracing costs of operation (other than the costs of leasing
facilities and equipment) are shown. The development of such fig-
ures was considered to be too great a study to make in the time avail-
able, since many agencies do not keep adequate cost records.

A brief description of the agency operations listed in Attachment
ITI-M follows:

929



Department of Agriculture

The Department of Agriculture leased 17,630 miles of teletype
network during 1949. Of this total, 15,835 miles were primarily used
to transmit market news and related information for national dis-
semination to the public by radio broadcast and newspapers. Among
the other functions of the Department utilizing leased teletype facili-
ties is the service offered in connection with the foot and mouth
disease program.

Department of Commerce

Two agencies in the Department of Commerce, the Civil Aero-
nautics Administration (CAA) and the Weather Bureau, have ex-
tensive domestic wire networks totaling 115,659 miles. Attachment
III-M shows these two agencies separately and further divides the
CAA communications data into two categories, “weather” and “other
than weather.” Communications involved in weather flight control,
weather forecast, and operational weather control, some of which are
leased telephone lines, have been included under the caption
“weather.” General administration, air traffic control, and communi-
cations operation are included under the caption “other than weather.”

The Weather Bureau network, operating separately although in
connection with CAA, carries weather data used exclusively in
weather reports and forecasting.

The Weather Bureau, like the Air Force and CAA, uses symbols
which are not generally available in commercial telegraph operation.
To translate such weather data for transmission by commercial tele-
graph service would increase the wordage by approximately 40 percent.

Department of Defense

The Departments of the Army, Navy, and Air Force operate in-
dividual wire networks throughout the continental United States
which total 149,529 miles, primarily for the conduct of rapid record
communications between military establishments or between military
establishments and other appropriate points in the nation.
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Though communications originated by other agencies of the
Government are transmitted over the facilities of the defense estab-
lishment to the degree indicated in Attachment III-M such trans-
missions are made under the general assumption that no additional
facilities or personnel will be required. There is also some inter-
change of messages originated by the 3 military services for transmis-
sion over each other’s networks.

The Air Force networks accommodate weather, facsimile weather
maps, military flight service, aircraft control and warning system, and
military air transport services. They also serve some needs of the
Departments of the Army and Navy, and all 3 of the defense depart-
ments make use of the weather services of the Department of Com-
merce (CAA and Weather Bureau).

As in the case of the CAA, the Air Force statistics have been shown
in two parts, “weather” and “other than weather.” Again, as in
the case of the CAA, the weather wordage figures have been excluded
from the grand total of leased line words because they embrace special
forms of transmission involving special teletype symbols and tele-
phonic wordage.

General Services Administration

The General Services Administration (GSA) operates a leased wire
teletype network, which totalled 14,392 miles, supplemented by TWX
service for Government agencies, for the year 1949.

This service, available to all Government agencies, operates from
8:00 A. M. to 11: 00 P. M,, E. S. T, Mondays through Fridays, and
offers direct message service between 54 major United States cities, in
addition to the possibility of refile via other media to other United
States cities, or to foreign countries.

Pickup and delivery are done by telephone (with mail confirma-
tion), messenger, or by local teletype line when and if the message
volume warrants. The Administration estimates that, by acting as a
clearing house for Government domestic rapid communications, it
reduces domestic telegraph costs to the Government 35 percent to 40
percent. The cost of this service, exclusive of overhead, is prorated
to the users on the basis of the cost of the facilities.
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Veterans’ Administration

The Veterans’ Administration maintains a leased wire network
of 8,658 miles, supplementing the leased facilities of other Govern-
ment agencies, to connect its offices in every State for the conduct of
its business. West of the Mississippi River, it uses a great amount of
TWX service.

Other Federal Government Agencies

Certain other agencies (listed by footnote in Attachment III-M),
while free to use facilities maintained by GSA, also lease teletype
wire lines or otherwise contribute to the total figures, as indicated in
the Attachment.

The degree of radio transmission involved in the figures presented
for “Other Federal Government Agencies” is negligible, being for
the most part the result of secondary operation, as in the case of the
FCC and Department of Justice, which use radio frequencies for
emergency purposes when wire lines fail, or to the few points that
normally are not served by wire.

Trends in Federal Government Use of Communications

The policy of using military systems for the transmission of
record communications of the Federal Government agencies is one of
long standing. The volume of Government messages, both military
and non-military, gradually increased, and the military systems were
expanded. Domestic radio circuits within the continental limits were
introduced around the year 1921. These, however, were not compre-
hensive enough to furnish service to all points in the United States,
and the Federal agencies, including the military, relied in great
measure upon the domestic commercial companies for service.

There was a gradual transition, starting in 1930, in which wire
circuits leased from commercial companies replaced radio circuits
for the transmission of Government domestic messages. This transi-
tion was the natural outcome of the knowledge that radio frequencies
could be employed to better advantage in overseas communications.
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At present the use of radio frequencies for domestic communication
has been reduced to almost nothing.

Commercial landline rates for Government messages were fixed
in 1886, under the authority of the Post Roads Act, at 40 percent of
the existing commercial rates. From that time on, the commercial
operating companies made continued efforts to have Government
rates equalized. Finally, by a gradual process which started in 1935,
Government message rates and public rates were equalized in 1947.

As Government rates rose and volume increased, Federal agencies
turned more and more to the use of leased wire lines. The saving
possible from leased line operation roughly approximates the increased
cost that would have resulted from the equalized rates, given the same
volume.

The use of leased wire lines by Federal Government agencies be-
came so extensive that the Public Buildings Administration (later
transferred to the General Services Administration) was authorized in
1946 to coordinate leased line operations and to provide means of
raising the efficiency of such operations.

At the present time the GSA has made some progress toward the
more efficient use of lines leased by the Federal Government.

A strong influence which has accelerated the leasing of teletype
wires by Federal Government agencies is their cost advantage over
message service, given sufficient volume of messages between specific
points. The two main sources of leased teletype wires are the A. T.
& T. and the Westérn Union Telegraph Company.

Legislation

Public Law #413, 79th Congress, approved June 14, 1946, gave
the Public Buildings Administration authority (with certain restric-
tions) to operate public utility services, including telecommunications,
serving one or more Government agencies.

Public Law #152, 81st Congress, approved June 30, 1949, trans-
ferred this authority to the General Services Administration.

In addition, this later law gives broad powers to the GSA in the
operation and management of public utility services for the conveni-
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ence and economy of the Government. GSA claims power under
this law to eliminate or consolidate leases of communication circuits
operated by various Federal Government agencies.

Interrelationships

Interrelationships between Federal Government systems are not
particularly complicated and continue to incline toward a-“commun-
ity” system of operation wherein messages originated by one agency
may, by arrangement, be transmitted over the facilities controlled by
one of the others.

Relationships between Government systems and domestic com-
mercial systems are more complicated. All the Federal Government
networks depend upon the commercial companies for wires and main-
tenance, and, in some cases, for equipment.

Generally, all the Federal agencies that have communications oper-
ations rely upon the commercial domestic organizations'to round out
their systems, either by telegram service or TWX. This “rounding
out” takes the form of deliveries to desired cities or points to which
the Federal Government systems do not extend. The Government
in almost all cases carries the message as far as possible over its own
system.

The Government’s domestic teletype systems are estimated to
have transmitted in 1949 (excluding weather data) more than 5.8 bil-
lion words. Government payments to the A. T. & T. and Western
Union for the facilities used in these transmissions were roughly $3.5
million, of which $1.4 million was paid to Western Union. An addi-
tional $4.5 million was paid for facilities used predominantly for the
transmission of weather data amounting to the equivalent of roughly
11 billion words.

What it costs the Government to operate its domestic leased facil-
ities, and what is saved through leasing facilities rather than paying
regular message transmission charges is not actually known. How-
ever, an approximation of these charges over commercial circuits can
be estimated through the use of calculations made by the GSA in a
study for 1949 based upon about 28 million words transmitted domes-
tically. GSA estimated that the Government saved 38.6 per cent by
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using leased wires, the percentage of saving being based on the as-
sumption that charges for commercial message service would average
over 6 cents per word. This assumption indicates that the GSA
calculations are based on the straight day message rate for telegram
service. The Board estimates the average message cost to be about
5 cents per word. At this average cost per word, the percentage of
saving, adjusted from the GSA estimate, would be 32.1 percent.

Summarized estimates for the year 1949, using this average cost
figure of 5 cents per word and the savings percentage adjusted from
the GSA estimate, follow:

FEDERAL GOVERNMENT LEASED WIRE OPERATIONS, EXCLUDING
WEATHER DATA

Rental of facilities........................................ $3, 501, 796
Total words transmitted................................... 5, 835, 071, 689
Costatscentsper word.............cocouiiniiiininin..... $291, 753, 584
Saving by use of leased lines indicated by 32.1 percent saving

adjusted from GSA estimate............................. $93, 652, goo
Resultant estimated cost of Federal Government operation of

leased facilities................. .. ... ... .. . .. $198, 100, 684

We have not attempted to determine whether it is necessary for
the Federal Government to transmit almost 6 billion words yearly for
its domestic business.

OTHER DOMESTIC TELECOMMUNICATIONS SYSTEMS

There are a great number of rapid telecommunications systems
within the United States other than those which have been described
above. These systems include networks interconnecting broadcast
and television stations; airline and railroad telecommunications sys-
tems; marine telecommunications on the Great Lakes, rivers, and
harbors; land mobile services (autos, trains, trucks); press association
networks; private wire networks of large corporations; and the ama-
teur radio networks. Many of these systems are nationwide, and col-
lectively they interconnect all of our major cities and most of the minor
ones many times over. These networks are mainly dependent upon
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the physical facilities provided by the American Telephone and Tele-
graph Company or Western Union, and during the year 1949 spent
some $50 million for leased line service.!

In addition to these systems within the continental United States,
Alaska, Hawaii, and Puerto Rico all maintain domestic telecommuni-
cations systems which serve their particular areas.

A brief description of the most important of these systems follows.

Networks Interconnecting Broadcast and Television Stations

The broadcast industry uses extensive telephone facilities for
the transmission of programs to stations, and teletype circuits for
planning and coordination of network operations. In 1948, 3 regional
networks, 4 nationwide networks, and 11 key stations spent $1 mil-
lion for wire services. A total of 1,824 other standard broadcasting
stations paid $5.8 million for like services. FCC reports indicate that
the commercial broadcasting industry spent in 1949 in excess of $15
million for interstate private line services. Television broadcasting
has necessitated construction of extensive coaxial cables and micro-
wave links, the use of which increased considerably during 1949 and

1950.
Airline Domestic Telecommunication Systems

Scheduled airlines-lease extensive telephone and teletype networks
for use in their domestic operations. Some 500 aeronautical ground
stations were served in 1949 at an approximate cost of $6 million,
divided as follows:

AT.&T.:
Teletypewriter Exchange Service........................ $73, 000
Private Line Telephone................................ 1, 400, 000
Private Line Telegraph............... . ... ... ..., 3, 500, 000
Western Union:
Private Line. Telegraph................................ 629, 000
Telegram Tolls. ................. G0anaaa0nan0080a0a00G 336, 0oo

Growth in the use of leased private line services by the commercial
airlines is shown by the following figures from the Long Lines Depart-
mentof A. T. & T.

! Estimate made from statistics supplied by A. T. & T., Western Union, and FCC Reports.
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Year Expenditure Year Expenditure

1938l $69,000 1945................. $1, 190, 000
1940, ... ... ... 198,000 1947................. 2, 919, 000
1942 ... ...l 582,000 1949................. 4, 225, 000

Railroad Telecommunication Systems

During the year 1949, Class I railroads (gross revenues over $1
million) had in service 522,000 miles of telegraph wire, 873,000 miles
of telephone wire, and 215,000 miles of pole line. This teleccommuni-
cation network, which extends throughout the nation following the
railroad lines, is used for train dispatching, matters relating to pas-
sengers and freight, and various other forms of company business.
Employees chargeable to the railroad communication service totaled
39,121 and their yearly compensation was $145,248,935.

Domestic Wire Networks of the Press Associations

The Associated Press, United Press, International News Service,
and Transradio News Service operate large national teletype networks
for the distribution of news. The collective cost of these leased cir-
cuits for the year 1949 was $450,000.

Domestic Systems of Large Corporations

A number of the large corporations in the United States, especially
those which have nationwide interests and branch offices, maintain
their own domestic leased wire teletype systems. Corporations such
as United States Steel, General Motors, Ford Motor Company, and
General Electric, and many smaller ones, have volumes of domestic
telecommunications that enable them to lease and operate wire sys-
tems on a national basis and to effect appreciable savings in costs by
comparison with telephone toll rates and domestic telegraph message
rates. It is estimated that from 20 percent to 40 percent can be saved
by private line teletype operation, depending upon volume, under cur-
rent Western Union message rates.

On the Great Lakes and Rivers

On the Great Lakes, the Mississippi River, and connecting in-
land waterways, communication is carried on between ships and be-

107



tween ship and shore by radiotelephone. Certain shore stations have
a “public coastal service” which will permit calls from ships to be
completed through landline connections. Operational messages are
also relayed or forwarded as requested by the company or captain.
Charges for this service are regulated by law, and established long-
distance rates apply on shore connections. Revenues as reported by
the Class A and B telephone carriers in 1948 for such services were
$5775,000 on a basis of 400,000 calls.

Land Mobile Telecommunication Services

These services provide communication between mobile stations
and base stations which tie in with public landline telephone facili-
ties. The telephone companies in many locations operate the base
stations. In general, trucking firms and automotive emergency road
services make extensive use of such systems. A. T. & T. revenues
from this service totaled $1.6 million in 1948 on 1.4 million calls
handled.

Taxicabs are making extensive use on a nationwide basis of very-
high-frequency radiotelephone for dispatching. In 1949 radio was
used in nearly 3,000 separate taxicab communication systems cover-
ing about 54,000 mobile units.

In Hawaii

The 6 islands of the Territory of Hawaii are provided with tele-
phone and telegraph service by the Mutual Telephone Company.
Long-distance operation between the islands is made possible through
operation of multi-channel radio microwave equipment incorporating
the further use of radio dialing and radioteletype. Mutual also fur-
nishes coastal harbor and mobile radiotelephone service in Honolulu.
Assets of the company totaled $28.5 million in 1949, with operating
revenues of §7.5 million. The net earnings were $829,000 after Fed-
eral and Territorial taxes of $974,000. Plant equipment consisted of
280,000 miles of wire, g5 percent in cable. Telephones in service were
90,000 or 17 phones per 100 population in the islands. Employees
totaled 1,400 with compensation of $4.3 million.
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In Puerto Rico

. Telephone communications on the Island of Puerto Rico are oper-
ated by the Puerto Rico Telephone Company, a subsidiary of the In-
ternational Telephone and Telegraph Company.

While earnings have declined steadily, the Company has been
able to install over the last 5 years 19,000 telephones, a net gain of
12,000. This was made possible by the policy of the International
Telephone and Telegraph Corporation, the principal stockholder,
which has received no dividends since October 1944, yet has permitted
its subsidiary, International Standard Electric Corporation, to advance
equipment and materials worth $3 million.

The company’s rates have not been increased for over 22 years,
and in the meantime all costs of doing business have materially in-
creased. Several petitions for increases in rates have been filed, and
the company has filed a motion for temporary relief to help it continue
to give satisfactory service, and to permit small additions to plant
equipment pending the approval of a new rate schedule.

Present plant investment approximates §9 million, with other
current assets of about $1 million. Total operating revenues in 1949
were $2.5 million with net earnings of $254,000 after tax deductions
but before interest charges of $196,000. Thirty-five thousand tele-
phones were in service and the company had 80,000 miles of wire, go
percent of which was in cable. Compensation to 675 employees was

$965,000 in 1948.
In Alaska

Alaska is provided with telecommunication facilities by the Alaska
Communications System (ACS), a branch of the United States Army
Signal Corps. Since its authorization by act of Congress in 1900, the
system has operated the only long-line communication channels within
the Territory and between the Territory and the United States. The
ACS now has 32 telecommunication stations serving the Federal and
Territorial Government agencies, and the general public, by wire and
radio. The latter includes service to and from ships at sea, press
services to newspapers, broadcast programs to radio stations, and gen-
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eral commercial messages. Regular telephone service is provided in
the larger cities by 14 exchanges with a total of approximately 12,000
telephones in service. In 1948 the telegraph service provided by ACS
to 58 Government agencies had an estimated commercial value of
$480,000 and military telegraph messages of $3 million. Telephone
service to the agencies approximated $54,000 and that to the military
$173,000.

Supplementing the ACS, mainly to serve isolated communities,
is a 6o-station radiotelephone system maintained by the Alaska Com-
munications Commission, an agency of the Territorial Government.
The Alaska Native Service also operates a total of 102 radiotelephone
stations, the majority of which are located in Arctic and sub-Arctic
regions. The stations are used to conduct the routine business of
the service, as well as for emergency purposes.

The Civil Aeronautics Administration maintains an extensive
network of 42 radio stations, operated by 625 employees, used pri-
marily for aircraft navigation and for weather information. Routine
weather reports from outlying stations are also relayed to a common
point for forwarding. The CAA is also the largest Government
agency user of Alaska Communications System facilities, receiving
services valued at $80,000 in 1948 and $76,000 in 1949.

Recent Trends

The outstanding trend apparent in the development of the-domes-
tic systems described in this section is that of relatively rapid and sub-
stantial growth. For example, the broadcasting industry served 12
million homes with 618 radio stations in 1930. In 1949 it served 42
million homes with 3,067 radio stations. The aviation industry in
1930 maintained 170 ground radio stations and 293 aircraft stations.
In 1949, 1,572 radio transmitters were licensed to commercial air-
craft operating with 1,409 ground radio stations.

The growth of television has increased the estimated tangible
investment in stations and sets from a 1948 total of $403 million to
more than $3 billion at the end of 1950. In 1947 there were only
12 stations serving 210,000 receivers. In January of 1951 (even though
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no new television station construction permits were issued after Sep-
tember 1948), a total of 107 stations were serving an estimated 10.6
million receivers. From Omaha east there are 47 interconnected cities
having 8o television stations serving g million receivers. Of the total
stations, New York has 7, with Chicago and Washington 4 each.
Sixteen other non-interconnected cities have 27 stations serving 1.6
million receivers. These figures indicate that about 40 percent of the
homes in TV areas now have receivers. During the month of Decem-
ber 1950 alone 704,000 were placed in use. Los Angeles’ % stations
placed that city first in estimated television investment.

The accelerated growth of television has hastened the construction
of coaxial cables, bringing the Nation’s total to 7,600 miles in 1949.
This over-all program has been modified somewhat because of planned
installation of microwave radio relay systems between various cities.

Conclusions

1. The telephone system of the United States is a financially
sound, multi-billion dollar industry consisting of the Bell System and
5,000 independent companies. This coordinated system is providing
the Nation with what is admittedly the best telephone service in the
world. It is steadily improving that service by aggressive technolog-
ical advancement. In view of the healthy condition of the telephone
system, we conclude that no changes in Government procedure for
insuring adequate service in the national interest are necessary.

2. The telegraph system of the United States has experienced eco-
nomic difficulties owed in part to the expansion of other means of
rapid communication. The recent return of the principal telegraph
company to profitable operation, in part because of improved manage-
ment and modernization of its plant and in part because of greater
general business activity, is encouraging. This current improvement
in the position of the industry affords an opportunity to develop in-
formation needed for sound, long-range planning to avoid future
difficulties. We believe that sound management and vigorous tech-
nological development can contribute further to the stability of the
domestic telegraph system.
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3. The effects of the administration of the Communications Act
of 1934 relative to reductions of telegraph service through the closing
of unprofitable offices or through substitution of agencies need further
study. Western Union maintains that the restrictive application of
present legal provisions places an undue financial burden upon the
company which it can ill afford to bear; representatives of labor con-
tend that too great a degradation of service often has followed the
substitution of agencies for offices.

4- Rates for the telegraphic services—telegram, TWX, and private
leased lines—are given regulatory approval without adequate knowl-
edge of the costs of providing such services. Also, in passing upon
long-distance telephone rates, the Federal Communications Commis-
sion should inform itself of the probable effect of proposed changes
upon the position of the telegraph industry, and upon rates for local
telephone service.

5. We have looked carefully into the proposal that the telecom-
munications industry should be divided clearly into two parts, one
dealing exclusively with “record” communications, the other with
communications by “voice.” Our examination of this question has
shown that such a dividing line is very difficult to draw, and we have
concluded that the attempt to reorganize the telecommunications
system on the basis of such a distinction might result in effects on the
system going far beyond the initial intention of any such division.
The main bone of contention today is the fact that the telephone com-
pany offers a form of record communications—TWX and private-
line leases—which competes with message-delivery functions of the
telegraph company. We note that Congress in 1943 amended the
Communications Act to permit acquisition of this form of service by
the telegraph carrier. Thus the companies involved are free to nego-
tiate an agreement to make this change, subject to approval by the
FCC. We believe that this matter should be determined by the nor-
mal processes of negotiation.

6. The operation of leased domestic teleccommunications networks
by the Federal Government for the transmission of Federal Govern-
ment messages is not, strictly speaking, competitive with the opera-
tions of commercial telecommunications companies. In its teletype
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networks, the Government is taking advantage of volume rates offered
by the telecommunications companies in the same manner as can
any other customer with large volume requirements. The Govern-
ment should continue to take full advantage of the most efficient
and economical rates and conditions of service which are available
to any large user. While it is important that the Government seck
the most economical means of handling its own communications,
it also is of great importance that it continue its present policy of
using privately owned facilities rather than building up a Government-
owned competing network.
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Attachment ITI-A

Bell System Selected Statistics and Some Comparative Data for all Telephone Carriers

Dxc. 31, Dec. 31, Dec. 31, Dec. 31, Dec. 31, Dec. 31, Al Carriers 9 Bell
1925 1930 1935 1940 1945 1949 Dec. 31,1949 System
Number of Telephones. ................... 11, 909, 578 15,187,296 13,573,025 17, 483, 981 22, 445,519 33, 388,258 140,709,398 82
Number of Central Offices................. 6, 147 6, 639 6, 896 7,052 7,374 8, 224 119,342 43
Milesof Pole Lines ®. . ................... 394 529 428,212 407,454 399,838 420,009 483, 27 2
Miles of wire: ®
In Underground cable. ................ 27,769, 000 45, 116, 000 47, 639, 000 54, 339, 000 60, 759,000 81,865,000 .......... .......
In Acrial Cable. .. .....cooeveennn... 12, 835, 000 23, 777,000 26, 425,000 30, 307, 000 33,966,000 44,813,000 .......... .......
Opea Wire.....oovvvniiiniininnnnen. 4,339,000 §,231,000 4,562,000 4,660,000 5,034,000 6,411,000 .......... .......
Total.....ooviiiiiiiiiiiiien., 44, 943, 000 74, 124, 000 78, 626,000 89, 306,000 99, 759, 000 133, 089, 000 147,300,000 90.3
Miles Coaxial B, .. ..ottt it ittt i it et e e 58,768 .....iiiit ainenn.
Miles Microwave Relay ©. ... .....iiiiiit ottt tiiiiiiis i i e 70 e e
Number of Telegraph Stations:
Private Lime. . ..ottt ittt tiiiiiies iiieiene it o eeeiieeee eeeeaeens 23,823 L.iiiiiiiin aeeanen
TWX Exchange........oooiiiiiiiiiis ciiiiiiis ittt hiiiieee e eeieeeaas 25,077 ciiiiiien e
o P 48,900 .......... .......
Average Daily Telcphonc Conversations. . .. 50, 141, 000 64, 034, 000 60, 290, 000 79, 303, 000 90, 548, 000 132, 023,000 160,000,000 82.5
Total Plant Investment (thousands) ........ $2, 566, 809 $4, 041, 237 $4, 187, 790 $4, 747, 674 $5, 702,057 $9, 432, 750 $$10,510,000 87.7
.. $737,560 $1,077,300 $919, 116 $1,174,322 $1,930,889 $2, 893,273 =$3,180,000 9.8

Operating Revenues (thousznds)

Number of Employees d. . .......... .. 335,858 391,746
Number of A. T. & T. Stockholders. . ...... 362,179 567,694
Taxes (thousands) ........................ $58,113  $84,732

268,754 323,701 474,527
657,465 630,902 683,897
$94,507 $184,770  $399,917

593, 869

s Carrier is used on some open wire and cable pairs. When carrier is used the maximum capacity of an open wire pair is 16 telephone chan-
nels and the maximum capacity of two cable pairs is 12 telephone channels,

b A pair of coaxials can provide 600 telephone chanaels.
¢ Provides 2,000 one way broad band channel miles.

4 Includes employees of Western Electric Company and Bell Telephone Laboratories.
U, S. Census by Bell System (41,790,000 telephones as of June 30, 1950).

8 BEstimate by A. T. & T. Co.
(Source: A. T. & T.).
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Attachment III-B

Wessern Union and Postal Telegraph (Landline) Number of Transmission Messages by Class of Message 1926-1949

1945. ... cenenent 123, 537
1946............... 124, 945
18 ¥/a000 00000000000 134,733
1948............... 117, 748
18 P 00000006000000 108, 014

See footaotes on page 116.

Day
Letter
@
17,724
18,344
19, 900
22, 260

21, 897
20,414
16, 612
18, 463
19, 563

20, 811
22,249
19, 590
18, 574
18, 641

15, 631
13,917
11, 657
16, 883
15,791

15, 949
13, 362
12, 309
10, 087

9,281

Night
Letter
and
Night
Message
&)
38,784
37,388
37, 748
38, 851

33, 659
27,518
19, 921
19, 208
19, 875

20,124
20,019
23,043
19, 641
19, 661

20, 220
22,736
25,126
30, 544
33, 086

35,578
32,401
31, 405
29,181
26, 511

[Thousands]

Total
Public
Messages

)
188, 980
186, 885
192, 966
199,752

179, 091
155, 279
119, 431
120, 581
128, 615

136, 287
145, 242
144,179
131, 955
135, 199

138, 243
150, 951
156, 748
171, 622
172,334

182, 220
176, 632
186, 497
164, 983
151, 476

Govern-
ment

®

6,522
6, 681
7,655
8,159

8, 806
8,993
8,728
8,916
9,763

7,656
8,078
8, 495
8,622
7, 648

5, 882
5, 751
13, 040
15, 453
12,743

10, 593
S, 474
3,107
2,799
2,422

Press

@
17,952
18,148
19,678
21,287

19, 417
15, 054
11,678
10, 999
12, 065

14,749
14, 842
14, 279
11,788
11, 400

11, 143
11, 288
8, 361
7, 401
8, 484

9,903
10, 104
11, 596
12,254
11, 638

Timed  Grees-
Wire  ings
@ @o)

2,607 2,117
3,474 8714
3,389 15,013
2,900 16,360
3,109 17,534

4,093 18,766
6,003 22,329
8,603 18,300
2928 9,654
...... 9,623

11, 627
3,832

Other

Trans-

Cabls  mission
and Mes-

Radio® sagese
an Q2)

Grand
Total

asz)

176, 250
193, 566
200, 711
185, 639
189, 055

191, 645
210, 928
223,148
231, 692
232,712

244, 629
220, 704
224,087
201, 878
185,673
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Attachment III-B—Continued

s Timed wire service discontinued in February 1943 by order of the Commission and a new scrvice, Longrams and Serial Longrams, was
introduced. The number of Longram messages was included with day letters, scrial longrams with serials. Longrams and secrial longrams
were discontinued in 1946.

b Cable and radio messages represent the domestic haul of international craffic handled by Western Union and Postal Telegraph. Data
not available 1926-1934.

© Other transmission messages include Commercial News department, contract (principally railroad) messages and facsimile. Data not
available 1926-1934.

Sowrces: For the period 1926 to 1934, inclusive, the data are based on responses from the Western Union Telegraph Company (landline system)
and the Postal Telegraph Company to Telegraph Division Order No.12, Data for subsequent years are based on annual reports to the Com-
mission. For the years 1930-1936 Postal Telegraph data were reported for the month of January only; annual data were estimated on the basis
of the relationship of January transmission revenues to the transmission revenues for the year.
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Attachment III-C

Western Union and Postal Telegraph (Landline) Composition of Transmission Revenues 192749

[Thousands of dollars]

Message
Money
Day Nighs Order  Govern- Timed
Year Full Rate  Lessers Lessers  Mussages ment  Prass Serials  Wine  Greasing Toral
@ @ ® @w & © O & O
1927 .. $83,471 $18,262 §$25,000 $3,333  $806 $3,490 ...... ...... ...... $134, 362
1928, i 85,478 19,848 24,924 3,388 874 3,780 ...... ...... ...... 138, 292
1929, 0o 89,437 22,400 26,019 3,765 981 4,005 ...... ...... ...... 146, 607
1930, . ... vt 79,027 21, 980 22,476 3,708 1,061 3,789 ...... ...... ...... 132, 041
330 66000000a0000000 65, 880 20, 262 17,570 3,183 1,085 3,164 $315 $4 ... 111, 463
1032....ciininnnnnn. 48,526 16,548 12,750 2,443 1,021 2,484 1,295 156 ...... 85, 223
1933, 0ot iiiannaas 45,781 17,922 12,062 2,169 1,262 2,248 2,370 248 ...... 84, 062
1934, ... 46,908 18,885 12,237 2,354 1,607 2,551 3,678 1,693 ...... 89,913
3 LF 830 0000000000000000 48, 291 18, 866 12,029 2,485 1,441 2,548 3,912 2,608 $596 92,776
303560 0000000000a0000 51, 720 20,033 11,907 2,627 1,470 2,694 4,611 3,324 2,563 100, 949
3€%%0 000 0000000000000 50, 747 19, 069 11,010 2,755 1,536 2,630 4,539 3,261 4,501 100,048
1938. . oeieeininnn, 46,673 16,559 9,139 2,552 1,607 2,245 4,158 2,856 4,708 90,497
1039, .. 0eeeeinnnnnn 48,230 16,561 9,066 2,551 1,601 2,208 4,421 3,009 5004 92,651
3CY. 00 600 0000000000006 53, 043 14, 060 9,205 2,681 2,097 2,251 4,115 3,871 5347 96,670
1941, .. ... .ooinl 62, 156 12, 708 10,459 3,532 3,314 2,256 4,053 5,648 6,451 110,577
1942, ... ...l 69, 650 11, 379 12,221 6,025 8,087 1,771 3,331 §131 5,630 126, 225
1943. ...l 82, 742 16,617 15,138 9,150 10,819 1,423 3,118 813 3,332 143,152
1944, . ... ..ol 85,073 15, 746 16,493 11,322 10,298 1,619 3,669 ...... 3,356 147,576
37 536 0 6 00000000000000 91, 422 15, 863 17,641 11,059 8,912 154, 585
Y 356000000000000000 95, 694 14, 420 18,188 8,631 4,627 148, 678
1947. ... ciieieeaneln 115, 824 15,100 20,852 7,849 3,202 171,203
3¢ 360 000000000000008 102, 165 12, 833 18,839 7,818 3,362 153, 692
1949. . ...ccviviiints 93,713 11, 562 16,957 7,651 2,914 141, 100

Sowrce: Responses of castiers to FCC Order No. 12 and aanual reports to FCC.

Osber
Q1)
$5,983
7, 241

7,828

7,305
6, 895
5,034
4,963
4,740

4,792
4, 849
6, 220
5, 146
5, 440

5,328
4,992
4,179
9,876
10, 456

11, 960
11, 564
12,631
11, 904
10, 640

Tosal
a2
$140, 345
145, 533
154, 435

139, 346
118, 358
90, 257
89, 025
94,653

97, 568
105, 798
106, 268

95, 643

98, 091

101, 998
115, 569
130, 404
153,028
158,032

166, 545
160, 242
183, 834
168, 596
151, 740
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Attachment III-D

Western Unson and Postal Telegraph (Landline) Composition of Nontransmission Revenues, 1927-1949

[Thousands of dollars]
Otber
Leased  Moasursd  Leased Cods Errand
Yeur Circuit  Service Plant  Registration Service
) @ ® ® 16))
................................. $2,143 ........ $864 ........ $1, 466
................................. 072 ........ 892 ........ 1,723
................................. 2,338 ........ 814 ........ 2,058
................................. 2,324 ........ 954 ........ 2,031
................................. 228 ........ 973 ........ 1961
................................. 2,269 ........ 963 ........ 1,934
................................. 2,301 ........ 976 ........ 2,140
................................. 2,194 ........ 1,018 ........ 2,598
........................ 2,227 ........ 1,038 ........ 3,219
........................ 2,342 $36 1,083 ........ 4,112
................................. 2,426 188 1,082 ........ 4550
................................. 2,500 456 1,142 ........ 4,336
................................. 2,631 794 1,140 ........ 4,418
........................ 2,618 1,125 1,144 ........ 4, 653
........................ 3,524 1, 465 L1999 ........ 5,016
................................. 4,292 1,843 1,241 ........ 3,081
................................. 3,689 2,088 1,415 $6 61
................................. 3, 655 2,275 1, 502 5 51
................................. 3,572 2,395 1,493 28 55
................................. 3, 681 2,251 1,599 45 298
................................. 4,319 2,154 1,617 59 699
................................. 5, 696 2,316 1,621 60 1,033
................................. 7,528 2,405 1,593 64 1,234

Sowrce: Responses of carricrs to FCC Order No. 12 and annual reports to FCC.

Money
Order
Charges

Q)

$1, 892
1, 956
2,196

2,079
1,779
1,356
1,235
1,325

1, 408
1,520
1,643
1,517
1,510

1,558
1,953
3,103
5, 100
6, 306

6,537
5,920
3,394
3, 406
5122

Time
Service

@

$1, 359
1,349
1,319

1,285
1,116
854
646
528

339
556
595

603

604
614
621
612
626

653
741
928
941
938

Other

®

$206
225
198

204
282
269
290
241

266

Torel

)

$7, 930
8 217
8,923

8, 877
8,339
7, 645
7,588
7, 904

8,694
9,974
10, 960
11,170
11, 808

12, 589
14, 950
15, 385
13, 925
15,175

15, 503
15,294
15, 820
17, 833
19, 653
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Attachment III-E

110

b

The Western Union Telegraph Company

Equoted Messoges Per How

T

Central Office Operator Production
Equated Messages Per Hour Worked
1941-1950

NOTE.—In order to provide a basis for comparison, the
equated’ message hondlings used 1o compute these pro-
duction overages have in all cases been siated os the
number requited under 1 monual operation. This
involves certain calculations of eac f office

which produce the number count the office would have
reported for the lood handled, if that lood hod been
db | methods (i, e., before installation

of the npurormov),

70

1941
1942
1943
1944
1945
1946
1947

1948

1949

1950

110

100

8

Equated Mencoges Per How

o«
o

70°
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ge

Averoge Revenve Per Messa
(in dollors)

2.0

Attachment I1I-G

Average Revenue Per Message
of Western Union (including Postal) and
Interstate Toll Telephone of the A. T. & T, Co.
S 2.0
\\ :/l 1 ., O "
- N s -
» A}
4 - o
Ay o’
a Interstote Toll Teleph \ P a2 I S
1.5
1.0
, Western Union (including Postol) \\
]
"1
o)
0
~ @ — o - - [ad O ~ o o - o~ - v ~
5 8§ B EEEEEEEE I FIEYOTORGE

Average Revenve Per Message
(in dollors)
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Attachment III-H

Revenve From Interstate Toll Telephone Messages of the A, T. & T,
and Westem Unlon (including Postal) Transmission Telesroph Messages

Dollars

(in millions)

1927-1949
500
450
400 = OTE.—Gross Revenuves (befor llactibles) from
[ releph onc message toll s m wln:h lhc Lons Lmﬂ De on ~ 7
[ ment ‘”’T Co. have p ! Toll Messas s
350 —"net from calls hondlcd Revenues (see note) -y
= \vivl\om Long Lum penmpoﬁon ar from private line
|— telephone. £
300 8 vl
-
e A
250 - =
200 ya —
l' I‘
150 T i -
Western Unian Transmission Telesroph Z 1
o e e =
_ ol =
100 T T -—
o
S0
0

1944

192
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943

1945
1946
1947
1948

1949



Messages

(in millions)

Number of

1748

Attachment III-1

5

N Messages
“.:i‘::i'lliuu)

©

Interstate Toll Telephone Messages of the A, T. & T,
and Western Union (including Postal) Transmission Telegraph Messages K
1927-1949 &
260 a
=
240 PN =
/ \ P <\ oo
25%, yd
200 / L— Ty
180 ’
Waestern Union Tronsmission A
Telegroph Messoges /
160 o
!
4
140
1'/
180 - Interstote Toll / {
Telephone Messoges' /
100 'I‘
’
80 -
A
60 =
.4 T .. -~ ol !

Ll > NOTE.—Gross Revenues (before uncollectibles) from
telephone messoge tolls in which the Long Lines -
men of the A, T. & T. Co. have ponicipated, Does

20 not include toll message revenue from colls handled
without Long Lines participotion or from private line
telephone.

0

"~ © - (2] - - % ~ [ o - o e w
5 FEE §EE S EEREEEIZEEIEE g OE

1949
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Attachment III-K
Revenses from Telegraph Operations of Large Telsphons Companies, 1926-1949

Privats Privats lins Private line Private Privass line Private line
line  tddetype-  telaphoso- line  relaype-  telsphoto-

Year Total®  Morss  writer paph TWX Other® Total® Morss  swriter gaph  TWX Other®
(Thousands of dollars) (Percens of toral)

........ 20140) 600000  0oaoooao  coooaaaa o) cooooac

........ 2000500 55000 ©ooo000s 0o000aas o) Gooooos

........ 2(80,0) 500000 oopooooo  aoooacac o® ooaoooc

........ 20300 500000 oooocooo  0oooooac o) sooooao

........ 300 tH0) 556000 00000000 0000003T o)) 5000000

........ 100.0 ...... ¢ ...

........ 100.0 ...... %G} acoooac

........ 100.0 ...... b7l ocooanac

........ 100.0 ...... 10.6 .......

460 100.0  33.0 46.3 2.3 1) 5000000

467 100.0 29.8 4.4 1.9 23,4 .5

475 100.0 26.6 44.2 1.8 25.9 1.5

494 100.0 22.9 4.9 2.1 28.5 1.6

480 100.0 19.5 43.9 2.0 32.7 1.9

471 100.0 15.6 44.2 2.0 36.2 2.0

473 100.0 11.3 4.6 1.9 40.2 2.0

474 100.0 6.1 45.8 1.4 45.2 1.5

412 100.0 3.2 38.0 1.0 56.7 1.1

366 100.0 3.4 45.1 .9 49.5 1.1

366 100.0 3.8 52.9 .9 412 1.2

550 100.0 4.4 54.4 1.6 38.1 15

776 100.0 3.6 54.6 2.2 383 1.3

1,182 100.0 2.6 54.4 2.8 39.0 1.2

1,369 100.0 1.9 55.3 3.0 38.9 0.9




174

s Coverage of total revenue figures:
1926-1930—Private line revenues of Bell System, Cincinnati Suburbaa Bell Telephone Company and Southern New England Tele-

phone Company.
1931-1934—Private line a0d TWX revenue of Bell System, Cincinnati Suburban Bell Telephone Company, and Southern New England

Telephone Company.
1935-1949—Bell and other Class A and B carriers reporting to FCC.
b Includes message telegram service and miscellancous private and non-private line revenue,
© Less than 0.1 per cent.

Source: Responses of Bell System Telephone Companies to Telegraph Division Order No. 12 and annual reports of Class A and B Telephone
Carriers to the Federal Communications Commission.
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Attachment ITI-L

LAND LINE SYSTEM

DISTRIBUTION OF OFFICES AND PUBLIC MESSAGE REVENUE
ACCORDING TO CLASS OF OFFIC|
AND AMOUNT OF PUBLIC MESSAGE REVENUE REPORTED IN JANUARY 1950

DISTRIBUTION OF NUMBER OF OFFICES

OISTRIBUTION OF PUBLIC MESSAGE REVENUEL

—

b 850313

2089100

7130018

201

s 9.932081

el [Tl

WESTERN

» g Publc M
190 | as0
72T | A28
"ne 28

AGENCY OFFICES REPORTING CLASS 84
»|
11748 | 8487
13842 (100,00
| 10 0 & 50 & 80 %
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Attachment III-M

STATISTICS — 1949
DOMESTIC CONTINENTAL UNITED STATES FEDERAL GOVERNMENT AGENCY OPERATION
OF LEASED WIRE TELETYPE LINES — ESTIMATED AVERAGE FIGURES

COSY OF ESTIMATED NUMBER ANNUAL NUMBER WORDS | ANNUAL COST

“wLES OF LEASED LmES ORMGINATED () WOROS HANOLED cosT TRANSMITTED OF WORDS
FEDERAL GOVERNMENT AGENCY s mes | wm | e Pondnices| simce | westcom oo ferstim muon

" m w v v i
__ DEPT_OF AGRICULTURE 17,630l 244036] 45705,272] NONE |8  2,400| 54123678 171,031
DEPT_OF THE AR FORCE (WEATHER) 80,497| 2905958 n wm | NoNE | nNowE | NowE |
" DEPT_OF THE AIR FORCE (OTHER THAN WEATHER) 33000]  588,000| 460,000000| 6,000000]  70028f | 127,943
DEPT. OF THE ARMY 23423]  429,958| 330,816,624|43,500,000] 162326| v | 524080
DEPT_OF COMMERCE (CGIVIL AERONAUTICS ADMIN)- WEATHER [ 77,610] 1646,123]10587,960000] @ | wone | wNowe NONE |
DEPT OF COMMERCE (IVIL AERON. ADMIN)— OTHER THAN WEATHER|  31,770|  695,772] 4,317,800,000] 25,000 600| 47400 2,400
DEFT OF COMMERCE (WEATHER BUREAU) 6,279]  116,280] 100,000,000] NONE 55280 4450866 190,75 1]
GENERAL SERVICES ADMINISTRATION 14,392 246,088]  4882034|23,762,638| 29228 7,063564] 163,31 1]
DEPT_OF THE NAVY 12,609] 446,157| 373897,016] 254,760] 66840 @ 116,699
VETERAN'S ADMINISTRATION - s658] 225000] 38,729040] 270000] 125536] 9,215080| 160,912
OTHER FEDERAL GOVERNMENT AGENCIES 20,063|  510,505] 87,753,000 1,876,304] 311,795] 7,861,382] 256,633
TOTALS 325,931 [§8,053,877(16,347,342,986|75,688,703 |$_824,033[34,050,659$ 1,713,760
TOTALS LESS WEATHER FIGURES 167,824 8 3,501,796 | 5,759,382,986| 75,688,703 |$ 824,033 34,050,659 { 1,713,760 |
GRAND TOTAL LEASED LINE WORDS 5,835,071,689 1

NOTES: () FIGURES SHOWN BO NOT INCLUOE AELATED WOADS.
13) NO ESTIMATE MADE BECAUSE OF THE SPCIALIZIO NATURE OF THE SCAVICES O Ty e T TeA oA
OEPARTMENT OF THE INTERIOA
AND POAMS OF TRANSMISSION DEPARTMENT OF STATE
OEPARTMENT OF THE TREASURY
(3% FIGURES NOT AVAILARLE. MEDIATION ANO CONGLIATION SERVICES
EXPORT - IMPORT BAMK
(4 THESE FIGURES REFLECT S0ME TRANSMISSION BY RADW, EXACT PERCINTAQE WOT FIDERAL POWER COMMISSION
AVAILABLE. MATIONAL MEDIATION BOARD
HOUSING EXPEDITER

5) TIeS FIGURE MOT REFLECTED W TOTALS BECAUSE OF SPECIALIZED NATURE

(7 EEOED) (L0 () L B UMTED STATES TARIFP COMMI
1}
[ mcﬂu NUMBER OF WORDS TRANSMITTED ON A PRORATE BASIS, UNDER AR Crrd COMiIBBION
TY OF PUBLIC LAW 413 (3EC.T) TOTH CONOAESS, APPROVED JUNE W4, IDad . muummmvu
sots mot mcLuot HELIOES WORDS of wITKE
o s oot e ATOMIC ENENGY COMMSMON
M COUMNS KX ANO IX. pica

08) SHOWH POR WASHINGTON AREA ONLY — OTHER FIGURES NOT AVAILAGLE.

9) OTMER FEDERAL GOVERNMENT AGENCIES, WriCH ARE AEFLECTED M THESE PIGURES:

UNITED STATES GOVERMMEKT PRINTING OFPICE
81008



Chapter 1V

UNITED STATES TELECOMMUNICATIONS
ABROAD

Electrical communications that rival the domestic systems in
speed connect the United States with points all over the world. Com-
mercial networks span the globe with messages, conversations, and
pictures that give direction to the nation’s foreign trade. Interna-
tional radio facilities built up by the Federal Government handle a
heavy volume of communications for the conduct of defense and
diplomacy. Long-range broadcasting under the supervision of the
Department of State is one of the country’s essential international
activities under current world conditions. Commercial and govern-
ment interests participate in operation of international telecommuni-
cations for protection of life at sea and in the air.

All but the cable systems are directly concerned with the demand
for radio frequencies discussed in Chapter II of this Report. Another
problem affecting international telecommunications of the United
States arises from economic and other difficulties of the companies
engaged in cable and radiotelegraph service.

The cable companies have been burdened with a heavy investment
in plant. Intense competition with each other and from radio has
held down profits. Development of radio in the international field
has added circuits faster than traffic has grown. The American com-
panies often have found themselves at a disadvantage in negotiations
with the monopolies of government-controlled companies of other
countries.

The result has been an intermittent demand for legislation that
would permit the merger of some or all of the American companies
selling cable and radiotelegraph services.

Many agencies of the Government from time to time have sup-
ported the merger idea, but for the most part Congressional policy has

128



been opposed to such action. The Communications Act of 1934 calls
for a competitive structure among the international record communi-
cation companies. Officials with a primary responsibility for national
security are eager that as many international circuits as possible are
kept in operation.

To supplement other information available on the economics of
the merger question, the President’s Communications Policy Board
retained the engineering firm of Ford, Bacon & Davis to make a special
survey of the record communications industry. These consultants
found that, while savings from merger in the international field might
make possible reductions in rates, of a group of big customers of the
cable and radiotelegraph companies most were opposed to consolida-
tions on the ground that poorer service might result. The engineers
concluded, moreover, that the companies now have good chances of
operating at a profit.

The staff of the Board, in its over-all study of United States over-
seas telecommunications, has amassed a great deal of statistical infor-
mation about the international telecommunications networks, both
Government and non-Government. Although this information has
been tabulated and a substantial amount of it analyzed, the analysis
of the government networks has not been completed.

Much of the information relating to overseas telecommunications
of the Federal Government has to do with operations of the armed
forces. When the President on December 16, 1950, proclaimed a
state of national emergency, the Board decided that security require-
ments would prevent inclusion of material of this nature in a public
report. The material therefore was classified and remains in the
files of the Board.

DEVELOPMENT OF COMMERCIAL SYSTEMS

Cables

American companies entered the international communications
field in 1881 when a cable was laid between Canso, Nova Scotia, and
Penzance, England, and leased to the Western Union Telegraph
Company for operation.

$31060—51——10 129



British companies already had been operating across the Atlantic
for some time and later pioneered also in service to Latin American
countries and across the Pacific. In the Atlantic service, a British
monopoly prevented companies of other countries from landing their
lines at Newfoundland and it became necessary for companies wish-
ing relays there to lease lines from the British interests.

Operation of the transoceanic cables originally involved relaying
messages manually at stations located at several points along the cable
route. In 1898 cable relays were developed to permit automatic opera-
tion. Because of the characteristics of cable transmission, however,
direct service was not possible over long routes that involved several
relays. In 1921 regenerators were developed to allow operation of
cable circuits direct from the United States to Europe, thus speeding
up the service and decreasing the cost of operation.

Another improvement came in 1923 when, in order to increase
its trafficcarrying capacity, the Commercial Cable Company, an Amer-
ican organization, laid a line with a copper conductor double the size
of previous conductors. The following year the Bell System an-
nounced development of a high permeability alloy and Western Union
laid a cable in which the conductor was wrapped with tape made of
the new “permalloy.” This cable has a capacity in excess of 300 words
a minute, while the Commercial company’s 1923 line has a capacity
of 200 words a minute and the capacity of the earlier cables is much
lower.

Descriptions of the American cable systems in operation today
are included in the discussion of the “Economic Outlook for United
States Cable and Radiotelegraph Companies” (page 157).

Radiotelegraph

Transoceanic communication by radio was established on a firm
basis prior to World War I, after most earlier attempts had met with
only sporadic success because of lack of efficient transmitting and re-
ceiving equipment. One reason for this situation was that each equip-
ment manufacturer did not have available patented devices controlled
by others. As a result, United States radiocommunication companies
had confined their operations primarily to ship-shore service.
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Upon the American declaration of war in 1917, the United States
Navy assumed operation of all of the country’s high-powered stations
built for transoceanic communication. ‘Under its wartime control,
the Government combined the patents and scientific resources of all
electrical manufacturers. These included use of the Alexanderson
alternator and the DeForest tube, which offered a solution to the prob-
lem of efficiently generating and receiving continuous electrical
waves. By the combining of various other inventions, new devices
were developed out of which came practical radio transmitters and
receivers satisfactory for wartime purposes. Thus the Navy carried
on transoceanic communications during the war, with powerful sta-
tions on the Atlantic and Pacific coasts operating on low frequencies
(long waves).

After the war, the Government fostered the organization of the
Radio Corporation of America (RCA) in 1919 to solve the patent
tangle and keep American radio communications free of foreign con-
trol. Prior to its incorporation, an attempt to obtain exclusive rights
to the Alexanderson generator had been made by the British Marconi
Company and negotiations with General Electric had been practically
completed when the Navy Department indicated its objection to the
ownership of this and other American radio patents by a foreign in-
terest. As soon as RCA was organized, it purchased the assets and
patent rights held by the American Marconi Company controlled by
British interests. In 1920, RCA entered into exclusive cross-licensing
agreements whereby it obtained rights to the use of other important
patents, including the DeForest tube.

With these rights, the company quickly established direct radio-
telegraph circuits'to England, Hawaii, Japan, Norway, France, and
Germany. Service was inaugurated to Italy in 1921 and two years
later to Poland. After the advent of long-distance high-frequency
transmissions in 1927, circuits were established to Java, French Indo-
China, the Philippines, and Hong Kong.

As these services grew, RCA established two subsidiaries—Radio-
marine Corporation of America and RCA Communications, Inc.
(RCAC)—to conduct the business which previously had been oper-
ated by company departments. RCAC confines its operations largely
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to point-to-point service between land stations, and Radiomarine
handles service to and from ships almost exclusively. By 1939 RCAC
had established 52 international radiotelegraph circuits, and by 1950 it
was operating 69 such circuits.

After World War I, other radiotelegraph carriers also became
active in the international field. By 1926 the Tropical Radio Tele-
graph Company had established 12 direct radiotelegraph circuits to
the West Indies, Central America, and South America, and by 1950
the number had grown to 24.

The International Telephone and Telegraph Company in 1929
acquired the Postal Telegraph and Cable Corporation and, from its
international division, organized the Mackay Radio & Telegraph Com-
pany to challenge RCAC’s monopoly in the worldwide radiotelegraph
service. By 1933 Mackay had established 10 circuits and in 1950 had
35 in operation.

Government policy was to grant transoceanic frequencies only
on a public utility basis, and not for private use. As a result, the
Robert Dollar Steamship Company organized Globe Wireless, Ltd.,
and the Firestone Tire & Rubber Company created the United States-
Liberia Radio Corporation to meet their special requirements, al-
though the facilities were made available to any customers. Those
systems and that of the South Porto Rico Sugar Company offer public
service only to a limited number of points.

When the Federal Communications Commission was organized
in 1934, its initial practice was to deny applications for circuits to
countries already served by other American radiotelegraph carriers.
With the outbreak of World War II in 1939, however, the Commis-
sion generally granted applications for new circuits, regardless of
whether other carriers already were operating to the points concerned.

In January 1942, the Defense Communications Board (later suc-
ceeded by the Board of War Comunications) adopted as a wartime
measure a policy encouraging establishment of parallel circuits from
the United States to overseas points, to be operated by two American
companies. Where possible, different locations were to be used in
the country with which parallel circuits were set up. In April of
that year, the policy was amended so that, if parallel circuits could not
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be established because of lack of suitable equipment, every effort would
be made to establish duplicate circuits to allow two or more American
companies to communicate with the same point abroad.

Under these policies, the Mackay ‘company established circuits
to Russia, Italy, Eire, and Greenland between 1939 and 1942, and after
that time set up communications with 12 more countries.

Press Radio. The value of international radio communication
for the expeditious handling of news was recognized early by Ameri-
can press associations and newspapers.

Soon after Marconi’s original experiments, the New York Herald
set up a radio station in New York Harbor to gather news from ships
at sea and to send out daily news summaries to them. This station
continued in operation until World War I. After the war, the New
York Times established its own station to communicate with Euro-
pean stations, and soon thereafter similar facilities were installed by
the Associated Press, the International News Service, and the Chicago
Tribune.

As the demand for frequencies grew, the Federal Radio Commis-
sion in 1929 entered an order calling for the formation of a single
public utility to serve all the American press. This action led to the
organization of Press Wireless, Inc. Although it was established to
serve the press exclusively, the company’s charter does not limit hold-
ing of stock to press interests, and its corporate powers extend to and
include the operation of fixed public service as a communications
common carrier. By 1936 Press Wireless had established six interna-
tional radiotelegraph circuits, and in 1950 was operating 17 such cir-
cuits. In addition to its special services for individual newspapers
and press associations, the company handles multiple-addressed press
material and program and radiophoto services.

Radiotelephone

Experiments in the field of radiotelephony were begun in 1915
by the United States Government, in conjunction with the American
Telephone and Telegraph Company. Messages were sent from the
naval station at Arlington, Va., and from Washington to such distant
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points as San Francisco, Honolulu, and Paris. Interrupted by World
War |, tests were continued after the war.

Speech was transmitted to England in 1923, and by the end of
1926 successful test operations were being conducted between New
York and London. The first international radiotelephone circuit for
general use was established between those cities by A. T. & T. in Jan-
uary 1927. Soon afterward service was extended beyond the terminals
of the radio circuit, by means of wire lines, to all of Great Britain
and the United States. Cuba and a part of Canada were added for
service by the end of 1927 and the following year service was extended
to many countries of Western Europe, utilizing the extensive wire
telephone network connecting London with the Continent.

By the end of 1933 transatlantic service was in operation for most
of North America and the principal countries of Western Europe.
Ten direct radiotelephone circuits had been established. In certain
cases, a direct circuit was provided to a distant terminal; in many
others, the establishment of direct service with several countries was
provided on a so-called “forked” circuit basis; in still others, either
of these two types of radio channels was used in connection with line
wire extensions to countries beyond the distant radio circuit terminals.

Overseas circuits radiating from the United States were centered
at three main focal points: New York, Miami, and San Francisco.
By 1936 the A. T. & T. had established 27 direct radiotelephone cir-
cuits. Fifty-seven such circuits were in operation in 1950.

The Radio Corporation of Porto Rico also engages in limited
international radiotelephone service, operating the San Juan terminal
of the A. T. & T. circuit between the United States and Puerto Rico.
The Honolulu end of the United States-Hawaii radiotelephone cir-
cuit is operated by the Mutual Telephone Company of Hawaii. Its
radiotelephone transmitters and receivers in turn are operated by
RCAC under a lease agreement with the Mutual company.

Regulation of Commercial Systems

Under the Communications Act of 1934, as amended, the Federal
Communications Commission is charged with regulating, among
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other things, international communications by telephone and tele-
graph, whether wire, ocean cable, or radiobroadcast and other forms
of radio services. These functions do not, however, include control of
facilities operated by the Federal Government.

Among the provisions of the Act are those affecting common car-
riers and reflecting Congressional policy that the public interest in
adequate public communications service and reasonable rates is to be
protected and promoted by Federal regulation.

The Commission’s responsibilities in the international common
carrier field require it to be active in the area of foreign relations as
they pertain to that field.

The United States is a member of the International Telecom-
munications Union. As such it participates in the negotiations stem-
ming from the Union that relate to international telephone and tele-
graph questions. Additionally, there are other bilateral and multi-
lateral agreements on the subject in which the United States is con-
cerned. Because the Commission has large responsibilities in the
field as indicated above, it must be alert to the effects of such inter-
national negotiations upon the public interest, convenience, and ne-
cessity as related to non-Federal Government international communi-
cations.

Among the regulatory interests of the Federal Communications
Commission in this field are merger, circuit arrangements, frequency
management, equipment and operating techniques, processing of ap-
plications, conference preparation and negotiation, rate schedules,
acceptance and delivery practices, distribution of traffic, records, and
finance.

One significant matter (Docket No. 8777) has been pending for
some time. This case grew out of applications involving the question
of whether and to what extent the Commission will authorize a second
direct radiotelegraph circuit to countries already served directly by one
carrier.  This question contains many facets relating to merger, fre-
quency utilization, national defense, and competition between Ameri-
can carriers.

Adequate regulation, however, has been somewhat hampered in
recent years because of budgetary limitations.
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DEVELOPMENT OF UNITED STATES GOVERNMENT
SYSTEMS

Apart from the facilities established during World War I and
some minor systems operated between the wars to maintain communi-
cation with overseas military bases, ships at sea, and aircraft over the
sea, the United States Government had not developed any extensive
international communication facilities of its own until the beginning
of World War II.

Responding to the requirements of global operations, the Army
(including the Air Force) and the Navy then created new worldwide
networks for communications. Certain non-military agencies of the
Government also established more limited systems. In the early years
of the war, these agencies leased some commercial radio and cable
facilities until they could install their own equipment and operate it.
Certain of these leased facilities, however, were continued throughout
the war period and some of them are still in leased use today.

Many of the overseas facilities installed by the Government for
war use also have been continued in operation. Some of course were
abandoned, but the postwar international situation has required re-
tention of many facilities which otherwise might have been cur-
tailed or eliminated, as well as the installation of additional ones.

Department of Defense

Following unification of the armed forces in 1947, a Joint Com-
munications-Electronics Committee was established as an agency of
the Joint Chiefs of Staff in the Department of Defense to coordinate
telecommunications activities of the several services and to provide
liaison with Government departments and with other public and
private agencies having interests in the field. As a result of the com-
mittee’s work, the Department of Defense has established principles
for the integration of telecommunications functions among com-
mands and services.

As the General Services Administration has managerial responsi-
bilities for Government telecommunications services specified under
Public Law 152, the GSA and the Department of Defense have agreed
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on areas of understanding on the procurement of telecommunications
facilities in order “to obtain the maximum economy consistent with
the requirements of service.”

U.S. Army. Before the turn of the century, the Army was devot-
ing attention to wireless telegraphy with a view to adapting it for
military purposes. These tests led to the installation of four radio
stations in 1900 and within the next eight years the Army was oper-
ating 17 stations in the United States, Alaska, Cuba, and the Philip-
pines, plus radio stations on five Army transports.

By the time of the United States entry into World War I, the
Army radio network had expanded to 51 stations in the United States
and 10 overseas, and 53 Army vessels also had been equipped with
radio.

The Army radio net was officially organized in January 1922.
In June of that year, 218,000 words were handled over this system.
Because of budgetary difficulties, the Army’s use of telecommunica-
tion facilities grew little until the limited national emergency was
declared by the President in 1939. At that time, the Army radio
net connected Washington with the Corps Area Headquarters in the
United States and its overseas Department Headquarters such as the
Philippines, Hawaii, Puerto Rico, and Panama. This net then han-
dled about 5,000 messages a day.

During the early months of World War II, the Army leaned
heavily upon the commercial facilities of Western Union, Mackay,
A.T.&T.,and RCAC. But commercial facilities did not completely
fill the bill. Direct circuits and greater security were required. In
the circumstances, the Army and the Air Corps drew plans to build
worldwide communications to serve the armed forces.

The plan comprehended a “pipe-line” around the world. The
first leg put in on the “pipe-line” was from Washington to Asmara,
Eritrea, on a multi-channel teleprinter basis. By early 1943 an around-
the-world belt line had been completed, extending from Asmara to
New Delhi, from New Delhi to Brisbane, from Brisbane to San
Francisco, and thence on to Washington. The network’s message
volume reached 50,000 a day in March 1943.

Before VE-day, the Army Communications Service had been ex-
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tended into an unprecedented global system, employing the most mod-
ern cquipment and operating techniques known to United States
telecommunications experts, and providing instant communications
to all overseas forces and missions and allied countries. By January
1, 1949, this network had been contracted and rearranged, but 14 over-
seas trunk circuits were still in operation. The Army, in addition,
utilizes the services of the international carriers to locations where it
has not been necessary to establish Army facilities. The Army also
handles radio traffic for some of the other Government agencies when
spare circuit capacity is available.

U. S. Navy. Radio communications on an operating basis were
established by the United States Navy as carly as 1903 for the purpose
of communicating rapidly between ship and shore and between ships.
Later, radio communication facilities also were provided betwcen
shore establishments both at home and abroad. As the Navy grew
and the communications art developed, the Navy’s communication
system became larger and more complex.

Before 1940 the Navy operated several point-to-point multi-
station radiotelegraph circuits and one Morse wire circuit within
the continental United States. In 1941, however, the Morse circuit
was converted to private teletypewriter operation. This conversion
marked the commencement of the transition from radio to landline
for intracontinental circuits.

Today, with the far-flung interests and missions of the Navy, its
communication system meets the requirements for essential, contin-
uous, and immediate communication between Navy air, surface, and
sub-surface operating forces wherever they may be and between those
forces and Navy shore establishments.

The stated mission of the Naval Communication Service “is to
provide and maintain an adequate and secure communication system
for the Navy, based on war requirements; and to ensure operation
thereof to best meet the requirements of the operating forces and the
shore establishment, wherever located, primarily to serve command
and to facilitate administration.”

To implement this mission the Navy provides facilities at strate-
gic locations. These are classified as primary, major, and minor
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communication centers, and tributary offices. The six primary com-
munication centers are strategically located to furnish, as far as prac-
ticable, complete radio communication coverage for the major portions
of the ocean areas of the world. Major centers provide more limited
area coverage. Minor centers provide fleet communication support
as may be required. Tributary offices are served from the primary,
major, and minor communication centers.

Certain channels of the radio trunk circuits, particularly overseas
circuits, combine with nearly all of the landline circuits of the Navy
to form the Naval Teletypewriter System (NTX), which employs
the tape-relay method of distributing traffic.

Navy point-to-point radio trunk circuits are integrated with con-
tinental point-to-point wire circuits. Many of these circuits were
designed and established about 1910 for manual telegraph operation.
As the demand for greater speed and capacity increased, these and
newer circuits were converted to automatic operation in a progressive
transition from Wheatstone and single channel radio-teletypewriter
to duplex, multiplex, and finally single-sideband teletypewriter multi-
channel operation.

U.S. Air Force. The need for an airways communication system
capable of supporting military operations under all weather condi-
tions was brought home to the Air Corps in 1934 when a flight of
new bombing planes was sent on maneuvers across the United States.
All that was available at the time was a series of radio ranges and
rotating light beacons operated by the Department of Commerce.
Communication between the ground and aircraft was restricted for
the most part to short-range voice contacts with the range stations.
Messages from point of departure to point of intended arrival were
sent by Western Union. ‘

It took four years to get funds and assemble equipment to make
the beginnings of what is now the Airways and Air Communications
Service (AACS). Atits inception, AACS established 33 stations con-
sisting of a combination of control towers, ground-air, point-to-point,
and radio range facilities. A personnel total of 3 officers and 300
enlisted men was authorized.

From 1938 to 1941, the East and South were fairly well covered,
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while most of the Middle West and North West had little coverage.
Existing installations serviced practically all the permanent Air Corps
stations of that day.

Operations outside the United States were begun in April 1941,
when an AACS party was sent to Newfoundland to start work at
Gander Lake. From this beginning grew the extensive wartime ferry
routes to England, over the North Atlantic and later to Africa through
the Azores. '

During all of 1942 the AACS was fully occupied in building up
ferry routes to all overseas theaters and in developing its plans for
further expansion. The leased bases in the Antilles were manned
for anti-submarine operations and also as way stations on a South
Atlantic route to India through Central Africa. In the Pacific, the
pre-war air route to Manila through Midway and Wake was closed off
by the enemy and was replaced in early 1942 by a South Pacific route
through Fiji and New Caledonia to Australia. In Alaska and Western
Canada a ferry route to Siberia and an airway along the Aleutians
were developed.

The years 1943 and 1944 were spent improving the routes started
in 1942 and in building new stations as offensive plans proceeded.
Operations in support of the Air Transport Command’s flights over
the “Hump” in Southeast Asia were perhaps the most spectacular, but
concurrently a number of stations were established in China for the
14th Air Force and later for the early raids of the B2g’s from China
bases.

In the spring of 1945, communications had to be provided for
the air power assembled at Okinawa for the projected assault on
Japan. In France, the Lowlands, and Germany, the Allied offensives
secured new airdromes which had to be tied into the airways system.

Meanwhile, the great increase in the air establishment at home
called for more installations, but naturally the overseas areas had first
priority. Therefore, not until after the war could AACS inaugurate
its planned Military Flight Service Communications System. This
is a network of strategically located stations which primarily furnishes
point-to-point and ground-air facilities, but also provides aids to navi-
gation such as control towers, radio ranges, direction finders, ground
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controlled approach units and instrument landing systems. This plan
was drawn up to complement the communications of CAA.

Since the end of hostilities AACS has devoted itself to improving
its service. Facsimile is rapidly taking the load off the point-to-point
radioteletype circuits which transmit weather data. Multi-channel
equipment is being installed as rapidly as possible. A global system
of communications is in process of development.

AACS has participated in all the major Air Force operations since
World War II. It supplied all the airways communications and navi-
gational aids for the Berlin Airlift. It took part in large-scale joint
service maneuvers. It supplied communications to the Lucky Lady
II on its round the world non-stop flight. It also was responsible
for airways communications in Korea.

Department of the Treasury

The only international communications facilities of the Depart-
ment of the Treasury are those of the United States Coast Guard,
which is a part of the department in peacetime. The Coast Guard
operates as a service in the Navy Department in time of war, or when
the President directs.

The peacetime functions of the Coast Guard include law enforce-
ment or assistance in enforcing all applicable Federal laws upon the
high seas and waters subject to the jurisdiction of the United States
and promotion of safety of life and property in those areas. These
functions require the use of radio for point-to-point, radiolocation,
and mobile services.

The Coast Guard operates and maintains ocean stations in both
the North Atlantic and North Pacific oceans to provide search and
rescue services at sea and over the sea, communications, and air navi-
gation facilities, and meteorological services in such ocean areas as
are regularly traversed by aircraft of the United States. It operates
land telephone lines along the coastline, connecting lifeboat stations,
lighthouses and other units. The facilities include eighteen radio
broadcast stations. Medium-frequency direction finder stations, pre-
viously operated along the coasts, have been discontinued as a naviga-
tional aid to the public, owing to the use, generally, of shipboard
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direction finders in conjunction with marine radio-beacons and the
utilization of radar and loran systems. The direction finder stations
have been continued, however, at strategic points for search and rescue
purposes.

During 1949 the Coast Guard maintained 37,309 aids to naviga-
tion, many of which require radio transmissions. It also operated
34 fixed loran stations along with 14 “racon” stations along the Atlantic
and Pacific coasts and in Hawaii, Puerto Rico, and Alaska.

Department of Commerce

The principal users of radio frequencies in the Department of
Commerce are the Civil Acronautics Administration, the Weather
Bureau, and the Bureau of Standards. The remainder of the bureaus

and offices of the Department, in their international operations use
both commercial communications and the facilities of other Govern-
ment agencies. Most of their messages are exchanged with the For-
cign Service of the United States. Departmental procedures have
been established for handling such international communications.
Under these procedures, messages to and from the embassies, legations,
and consulates of the United States are routed through a liaison office
in the Department of Commerce and are handled by the Department
of State.

Cinil Aeronautics Administration. The communications and air
traffic control systems of the Civil Aeronautics Administration were
established to provide for the safety of life and property in aircraft
operated on the civil airways and air routes in the United States, its
territories and possessions, and between the United States and foreign
countries.

Increased use of aircraft following World War I stirred up concern
about hazardous flying over unfamiliar territory and during periods of
poor visibility. It also gave rise to two other problems: (1) preven-
tion of collision, and (2) expediting the movement of aircraft. Traffic
adjacent to large airports and along major routes had become heavy
within a short time.

The Post Office Department, whose air-mail service then was the
only operator of aircraft during all types of weather, established
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acronautical radio stations in 1920. This was the beginning of the
present complex aeronautical communications and radio navigation
system, which is the end-product of a number of organizational
changes through the years.

The Aeronautical Communications Statigns operated by CAA
perform the following 14 functions:

Service

Service

Service

Service

Service

Service

Service

Service

Service
Service

Service

Service

“A"—Collection and distribution of hourly and special re-
ports on surface weather, airfield conditions, and in-
operative air navigation aids, etc.;

“B”—Requests for and approval to conduct an aircraft flight;
flight plans, in-flight progress reports, and aircraft
arrival reports;

“C”—Collection and distribution of 3 and 6 hourly weather
data; pilot balloon reports, radiosonde, weather fore-
casts, etc.;

“D”—Radio broadcast of meteorological information, ad-
visory messages, and advice to airmen;

“E"—Two-way radio communications with aircraft in
flight;

“F”—Dissemination of messages to assist flow and prevent
collisions of aircraft flying under instrument flight
rule;

“G”—Monitoring radio aids to air navigation and com-
munications systems;

“H"—Operation of non-directional type radiobeacons by
ground stations;

“K”—Flight assistance services;

“L"—Operation of lighting facilities (various lighting
equipment of airports, etc.);

“O"—Collection and distribution of overseas and foreign
meteorological data;

“R”—Operation of radio ranges by ground stations;

Service “W”—Airway weather observational service;

Service

“X”—Determining of information relative to the fixed loca-
tion, bearing, or heading of aircraft.

Four radiotelegraph stations were in operation in 1920 along the
transcontinental airway, and the first radio range station was installed
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at Bellefonte, Pennsylvania, in 1927. Two years later a teletype circuit
was placed in operation, connecting 13 stations by means of 700 miles
of leased wire. The general use of teletype machines meant that
weather information could be transmitted by employees able to type.
This change helped to eliminate interference in the crowded radio
frequency spectrum. By the end of 1936 there were 203 weather-
reporting teletype stations.

Service “B” was inaugurated in 1938. During the same year the
need for communications services in the Territory of Alaska, and for
the proposed transoceanic aircraft services was recognized, and action
was started on both projects.

The first overseas-foreign aeronautical communications station
was completed in 1940 at New York. The station was needed to
provide two-way radio communication with aircraft operating on the
Atlantic air routes. Communications were also inaugurated between
New York and various points in Europe, the Azores, Bermuda, and
Newfoundland to collect meteorological data and to transmit infor-
mation concerning aircraft movements. In Alaska, 6 communica-
tions stations were completed and placed in operation. Most com-
munications with Alaska were by means of radiotelegraph because of
the lack of landline facilities.

With the advent of World War II, the civil aviation systems were
closely coordinated with the military services. Four communications
stations to handle overseas traffic were completed in 1942—at San
Francisco; Everett, Washington; Anchorage; and Honolulu. Over-
seas airway communications facilities were further expanded in 1942
to include stations at New Orleans, Miami, and Balboa, Canal Zone.
The additional stations provided services to flights operating to South
and Central America and the Caribbean. An estimated total of 64
million words of weather and flight traffic was handled during the
year.

Today the subordinate services of CAA use radio to maintain
communications with commercial and military aircraft, and also for
administrative purposes, weather information and safety requirements.

For international aircraft operations, the Administrator of Civil
Aeronautics provides directly, or through an agency sponsored by the
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Government for the purpose, the basic fixed and mobile telecommuni-
cations system for the exchange of the following categories of messages:

(1) Distress messages,

(2) Messages for the safety of life and property,
(3) Flight safety messages,

(4) Meteorological messages,

(5) Notices to airmen,

(6) Flight regularity messages,

(7) Acronautical administrative messages,

(8) Reservation messages, and

(9) General airline operating agency messages.

It is the practice to handle without charge the messages in cate-
gories 1 through 7. Reservation and general airline operating agency
.message categories are not accepted when private or commercial facil-
ities are capable of meeting aeronautical communications require-
ments.

Weather Bureau. In addition to its many offices and part-time
stations within the United States, the Weather Bureau, under agree-
ments with foreign governments, is active along many of the over-
seas air routes. It maintains, in cooperation with the Coast Guard,
ocean weather stations in both the Atlantic and the Pacific, as well
as in the Arctic regions. Over 2.2 million weather report words were
received collect from foreign points and from commercial ships at
sea during 1949.

The Weather Bureau cooperates extensively with the Civil Aero-
nautics Administration and the Coast Guard in disseminating weather
information for aircraft and ships.

Although the Weather Bureau does not own and operate any
international communications facilities, it does lease international
landline facilities to Cuba and Canada for the exchange of weather
information.

National Bureau of Standards. The National Bureau of Stand-
ards uses radio for its international frequency-measurement service,
for research, and for special tests. It has no facilities for the handling
of rapid communications.
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The Bureau’s station WWYV has a worldwide reputation in its
field. The station transmits continuously a highly accurate complex
signal on specified frequencies. It transmits accurate time signals,
Central Radio Propagation Laboratory forecasts of propagation con-
ditions, accurate audio tones, and accurate carrier frequencies. In
addition, the listener can obtain propagational data over the path
traversed by the signal to the listener’s receiver.

Department of State

The Department of State has a two-fold interest in telecommuni-
cations. It is responsible for international negotiations on telecom-
munications matters. It is also a large user of telecommunications
for the conduct of its general operations, for the dissemination of
informational and educational matter abroad, and for the Voice of
America.

Operational Communications. The Department of State uses
practically all forms of communication to meet its requirement for
rapid interchange of instructions and information between Washing-
ton and missions abroad. Speed, security, and distance dictate heavy
use of telegraph service.

The Department maintains its own internal “message centers.”
In Washington and at several of the large posts abroad, telegraph
centers are established for the centralization of the exchange of traffic
with commercial carriers and with communications centers of the
armed forces.

With the exception of certain isolated emergency operations, the
Department of State neither controls nor operates long-distance com-
munications channels, nor does it maintain or operate radio trans-
mitting or receiving stations for the handling of telegraph com-
munications.

The Department of State has a direct leased Western Union cable
“varioplex” telegraph channel connection between Washington and
the United States Embassy in London and another between Washing-
ton and the United States Embassy in Paris. These two direct chan-
nels accommodate regular message traffic charged for at the prevailing
message rates.
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In addition, the Department of State shares the use of another
Washington to Paris telegraph facility over a New York-Horta-Cher-
bourg cable, which is a split Western Union-Army circuit (Western
Union from New York to Horta and Army from Horta to Cherbourg
over the former German Emden cable). While this facility termi-
nates at the Army message center in Washington, the Department
of State message center in Washington can be combined with it when
the circuit is not in use by the Army.

Voice of America. The need of the United States for interna-
tional high-frequency broadcasting has been greatly increased by
the upsurge of interest in programs of international information and
educational exchange. Between the two world wars, there was a
tremendous growth, especially in Europe, of international broadcast-
ing. Only toward the latter years of that period did American com-
mercial broadcasting interests engage in relatively modest programs
of international broadcasting, chiefly directed to the Western Hemi-
sphere. During World War II, however, the United States Govern-
ment created worldwide radio and press services, operated by the
Office of War Information and the Office of Inter-American Affairs.
These activities were transferred to the Department of State by Execu-
tive Order on August 31, 1945, for reduction and incorporation in the
small program of information and cultural exchange already started
in that Department.

During the period immediately following the termination of
hostilities, the program was carried on under authority of annual
appropriations acts. Then it came under severe Congressional attack,
and was almost eliminated by the summer of 1947.

With the developing world crisis, however, Congress responded
to the need for special machinery to tell abroad the story of the United
States and of the free world. The presumption of an early return
to a peaceful world, which lay beneath the earlier decision to cut
the Government program to the bone and let private information
agencies carry on, was proved false. In January of 1948 Congress
passed the United States Information and Educational Exchange Act
“to promote the better understanding of the United States among the
peoples of the world and to strengthen cooperative relations.”
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High-frequency radio bulked large among the media available to
carry out this worldwide commitment. With more and tighter re-
strictions and barriers to the dissemination of information, high-
frequency radio appeared to be the best way to get the truth about the
free world into iron-curtain areas. The geographical position of the
United States has heightened the value of high-frequency operations
in its international radio broadcasting.

The Voice of America not only provides service for its own broad-
casts, but also for the United Nations at New York and the armed
forces of the United States abroad.

For transmissions from the United States, the Voice of America
generally leases transmitter time from various commercial broadcast
or communications companies. For transmissions from overseas
points the Voice of America, in general, owns its own facilities. It
also transmits to certain stations in other countries for rebroadcast
by them.

This rapid expansion in the Voice of America poses a serious
problem for world telecommunications, especially in the high-fre-
quency band. In November 1950 the Voice was using 69 frequencies
on the average of seven hours per day each. These are a substantial
percentage of the total spectrum space available to the world for
international broadcasting under the Atlantic City Table.

Government policy calls for a large increase in radio installations
used for the Voice. These increases, however necessary and desirable,
may put more pressure on the spectrum during the years immediately
ahead. The future after that will depend on the level of international
crisis.

Information for the Foreign Press. In addition to the broadcasts
of the Voice of America, the Department of State sends around the
world a daily news service of information about the United States
for use in newspapers and other media abroad.

For this service, the Department’s Division of International Press
and Publications operates a teletype communications center in Wash-
ington. Into this center pour thousands of words daily for trans-
mission to New York, where they are sent overseas by commercial
radiotelegraph facilities.
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These Morse transmissions are received by radio operators at
United States missions abroad and are reproduced and distributed to
press and other information outlets in those countries. Ships and
other stations of any nation also may intercept these radio news
reports.

Other Government Agencies. Many independent agencies and
commissions of the Federal Government which do not own or lease
international circuits transmit and receive international communi-
cations through existing Government or commercial company facil-
ities. Between 85 and go percent of this wordage is transmitted over
Government facilities at practically no cost to the originating office.
The Economic Cooperation Administration and the Veterans’ Admin-
istration, the largest of these users of international communications,
route the majority of their traffic through the Department of State
and the military services, respectively.

The American Red Cross, although not a Government agency, is
privileged to use Government-owned international communications
facilities to handle its traffic. During 1949 over 7 million words were
transmitted by the armed forces for this organization.

Control of Government Systems

Federal Government agencies now decide, at something less than
top level, the amount and type of record telecommunications matter
that is to be transmitted to overseas or foreign points by means of
facilities controlled by the Federal Government and established pri-
marily for purposes of national defense. Too great a diversion is not
conducive to the best health of the Nation’s telecommunications
networks.

If our national policy recognizes the desirability of strong private
American companies operating in the international telecommunica-
tions field, there must be some form of control to insure that a
substantial amount of Government message business is handled by
commercial agencies, so that the Federal Government does not, per-
haps unwittingly and by unilateral action of independent agencies,
bring about a total or partial collapse of commercial facilities by elim-
inating their largest customer—the Government.
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From an even broader point of view, there would appear to be a
need for a mechanism to coordinate and, to a certain degree, regulate
the use of communications facilities by Government agencies. Pri-
vate companies under the necessity of providing an attractive and
economical service to the public and under strict regulation by FCC
are forced to justify additional frequency space, adopt rigid economies,
and serve the public welfare.

It is recognized that Government departments, especially the
military agencies, have from the technological point of view built a
superb radio communications system. But they are not under the
same pressures as private companies to justify expansion into new
frequency channels and to enforce rigid economies. Even the actual
costs of operating Government communications facilities are almost
impossible to determine. Clearly, in managing such a vital national
asset, the Government must keep its own house in good order, as
well as do what is necessary to maintain the private facilities which
are so essential both to the public and the Government itself.

Use of Government Facilities for Commercial Messages

To provide a service of public correspondence to and from points
where commercial facilities are not available, Congress has authorized
the Secretary of the Navy to furnish such servicé through naval radio
stations. This authorization is given by Section 327 of the Communi-
cations Act of 1934, as amended.

Certain other departments of the Government have recently re-
quested similar authorization from Congress, but such authority has
not yet been granted.

Relationships to Commercial Systems

Though Government-owned facilities handle a large portion of
Government communications, the Federal Government is dependent
upon commercial overseas facilities to round out its over-all needs for
international service. This is true in two major respects. The Gov-
ernment finds in some cases that it is more economical and efficient
to lease or subscribe to a circuit or channel from a common carrier
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than it is to install and operate a facility of its own. For the trans-
mission of small amounts of traffic to remote points, the Government
often finds it more economical or convenient to route such traffic
via common carriers than to send it part way over Government
facilities.

Government also depends heavily upon the existence of common
carrier facilities during the early stages of war. Because it is not
possible to anticipate the precise nature and locale of hostilities, the
armed forces try to maintain a minimum basic system in peacetime
and depend upon appropriate expansion in wartime, utilizing common
carrier facilities to tide them over.

THE MERGER QUESTION IN INTERNATIONAL
RECORD COMMUNICATIONS

Historical Summary

Proposals for merger of American companies providing cable
and radiotelegraph services have provoked vigorous debate ever since
radio emerged as a practical means of international communications.
The traditional American policy against monopoly has affected this
debate throughout. During the years immediately following the first
world war, it was a chief concern of the Government—the Navy
Department in particular—that the well-established cable companies
should not be allowed to hamper the full development of radio as a
medium for telecommunications. Hence arose the obstacles to the
ownership or control of radio companies by cable companies later
embodied in Section 17 of the Radio Act of 1927 and in Section 314
of the Communicatiens Act of 1934.

A related policy introduced in 1943 calls for the separation of
companies doing overseas business in record communications from
domestic record communication companies.

Within this broad framework, however, proposals have per-
sistently recurred during the last twenty years for mergers of American
communications companies. Fundamental to this problem is the
possibility offered by radio of providing, with relatively small capital
outlay, circuit capacity exceeding the normal requirements of interna-
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tional communications. This raised difficult economic questions of
cost of service, and the future profitability of cables in the face of
radio competition. There are some who have suggested that cables
are now obsolete, but considerations of reliability and security point to
the necessity of retaining cable service.

Several of the companies have asked permission to merge in the
hope of avoiding deficits. From time to time, some Government de-
partments have favored consolidations for reasons of national defense,
conservation of radio frequencies, or for other reasons, while other
Government departments have opposed consolidation. Some of these
agencies have shifted their positions from time to time on the de-
sirability of one or another form of merger. At no time have all the
interested executive agencies been in agreement on this issue. As of
May 1950, this was still the case.

The move for merger in the field of international record com-
munications has never been able to win complete Congressional sup-
port because of traditional resistance to monopoly. Numerous hear-
ings have been held by committees of the Congress, but no legislation
has resulted. Either the case has not been strong enough, or prevailing
international situations have delayed consideration of the various
proposals. In the meantime, however, Congress has approved mergers
of telephone companies and of domestic telegraph companies, and
permits the domestic telephone companies to operate in the interna-
tional field.

During World War I, when the Government operated the tele-
graph industry, the United States Navy was given control of the trans-
oceanic radio stations in the interest of national security. Immediately
after the war, a bill was introduced in Congress providing for the
control and operation by the Navy Department of the then existing
private United States radio stations used for overseas communications.
The measure had Navy support. Under its provisions, the Navy was
to operate the private stations as well as its own stations for the han-
dling of both commercial and Government international communica-
tions. The bill did not become law. The country would not accept
Government ownership or operation of these facilities.

The first expression of Congressional policy on merger of the pri-
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vately owned cable and radio companies came in the Federal Radio
Act of 1927. This law specifically prohibited mergers of radio with
cable companies, and vice versa, if such mergers would lessen compe-
tition or restrain trade in interstate or foreign commerce. The Radio
Act also declared that anti-trust laws are specifically applicable to the
manufacture, sale, and trade in radio apparatus, and to interstate or
foreign radio communications.

The Communications Act of 1934 included the same provisions.

In 1939 the Senate Committee on Interstate Commerce requested
the FCC to study the merger question afresh. The Commission re-
ported in the following year, recommending permissive merger of the
cable and radiotelegraph carriers.

After lengthy hearings, Senator White and Senator McFarland
introduced a bill in 1941 to permit mergers in both domestic and in-
ternational telegraph systems. When the measure was before the
full committee during the following year, however, the Navy Depart-
ment, previously a supporter of merger, objected to changing the law
to permit changes in the international industry at that time. The
Navy thought that the structure of United States overseas telecommuni-
cations should not be altered during the war. Provision for this type
of merger was deleted from the bill; although the House restored it,
the bill was not voted on before the end of the 77th Congress.

The problem of domestic merger was felt to be so urgent, how-
ever, that it could not wait for the conclusion of the war. The Postal
Telegraph Company was deeply in debt, and there appeared no pros-
pect that its financial affairs could possibly be put in order. The 78th
Congress took up the question of domestic merger in 1943, and
amended the Communications Act so as to permit Western Union to
purchase Postal Telegraph. This permissive legislation required
Western Union to divest itself of its international business, Western
Union Cables, within a reasonable period of time according to condi-
tions and procedure specified in the Act, and with the approval of the
FCC. Up to the present time, Western Union and potential buyers
of its cables have been unable to agree on terms of sale. Western
Union Cables continues from year to year as the FCC renews permis-
sion for it to continue in its present ownership. This situation has
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given rise to suggestions that the provision for splitting domestic from
international carriers be stricken from the law.

In 1945 resolutions calling for study of the international merger
problem again were introduced in Congress and further hearings
were held. No new action resulted from the Congressional hearings,
however. Senator McFarland, on discovering that the Department of
State no longer supported merger while other executive agencies and
the FCC favored it, took the position that Congress could do nothing
until the executive agencies arrived at a common policy.

In 1946 the newly organized Telecommunications Coordinating
Committee, at the suggestion of the Navy Department, tried to work
out a Government policy on merger. The Committee was unable to
reach a unanimous recommendation after thorough exploration of
the issues by an ad hoc subcommittee. This ad hoc group submitted
a report in December 1946, which set forth the arguments of pro-
ponents and opponents of merger. These arguments are summarized

below.

Arguments for Merger

The arguments by proponents of merger of the international
record communication companies included the following points:

Frequency Conservation. By eliminating duplications in circuits
and inefficiencies in routing, unification would release a large number
of frequencies, which could be used to handle increasing traffic vol-
umes, establish new circuits, improve speed and reliability of existing
services, and promote the development of new services. Such an
elimination of the wasteful use of frequencies would relieve pressures
on the radio spectrum and would strengthen the United States posi-
tion at international conferences in urging adopting of new techniques
designed to make the most efficient use of frequencies.

Economic Savings. Unification might permit the retirement of
a large amount of the telegraph plant maintained by competing car-
riers. Not all of this plant is necessary to meet the nation’s communi-
cations requirements. Retirement of some of it would result in sav-
ings in communications costs, as well as the ultimate reduction in the
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investment on which a return is earned, and could be reflected by sub-
stantial rate reductions and improved service.

Traffic Routing. Traffic between the United States and foreign
points may be handled over a variety of competing cable or radio
routes, some of which are more advantageous than others to United
States interests. Merger would permit each facility to be used to its
best advantage, technically and economically.

Standardization. Unification would promote the use of uniform
operating practices and equipment throughout the unified system, a
procedure which would strengthen the United States position in favor
of worldwide standardization. Standardization among American
companies could be at the highest technical level, since merger would
permit a complete interchange of patents and pooling of research
activities and talents.

Relations with Foreign Carriers. Merger would place the Amer-
ican international communications system more closely on a par, so
far as influence and bargaining power are concerned, with the foreign
monopolies with which it must deal. This would permit the unified
carrier to insist on equitable operating arrangements and would enable
the United States Government to give more direct guidance and sup-
port to the policies of the unified company in its dealings with foreign
systems.

Improved Regulation. Merger would help the Federal Com-
munications Commission to achieve its objectives of providing a
worldwide communications system, with adequate facilities at reason-
able charges. A unified carrier could be required to extend service
to foreign points on a worldwide basis, whereas it might be difficult
to impose such a requirement on one out of several competing carriers.
Because of the great divergence in earning power among the various
carriers, reasonable rates for the most prosperous company would tend
to drive competing carriers out of business, a circumstance which may
deter completely effective regulation. Unification would also facilitate
the severance of the telecommunications system from intercorporate
manufacturing affiliates and from foreign activities.

Security. Merger would foster security in the sense that it would
provide a more efficient, integrated, and standardized communication
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system, which would be available for military use and planning, but
it would have little or no effect upon cryptographic security, loyalty
of communications employees, or anti-sabotage measures.

Arguments Against Merger

Of the Government departments represented on the Telecom-
munications Coordinating Committee, those opposed to merger based
their case on these major points:

Monopoly. United States economic policy, both in the domcstlc
and in the foreign field, traditionally has been opposed to the creation
of monopolies, especially those which would receive special Govern-
ment-sponsored privileges. Generally, a favorable political, eco-
nomic, and technical climate results from competition tempered to
the extent necessary by regulation. In view of this traditional policy,
the proponents of merger must sustain a very heavy burden of proof
that merger is in the national interest.

Frequency Conservation. It is recognized that a merger would
have the potentiality for the immediate conservation of a substantial
number of frequencies. However, the strength of a monopoly in its
dealings with the regulatory agency might make it difficult to realize
this saving. '

Economic Considerations. Substantial economies could be ac-
complished under a merger. But, even if potential savings might be
immediately realized, it is questionable from a long-run point of view
whether the continued existence of competition would not result in
greater economic advantages.

Regulation. Experience indicates that regulation of a monopoly
is difficult. Standards of performance are not readily available to
the regulatory agency. The self-policing of an industry inherent in
a competitive situation is not present in a monopoly. These factors
outweigh the apparent superficial advantages which a regulatory
agency might have in dealing with a2 merged company.

Other Considerations. Other considerations such as improve-
ment in traffic routing, increased standardization, and the promotion
of advantageous relations with foreign carriers also can be achieved
through competition supplemented by vigorous regulation. It was
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not contended that perfect results would be achieved in those fields,
but it was argued that, on the whole, results at least comparable with
those under a regulated monopoly would be possible.

ECONOMIC OUTLOOK FOR UNITED STATES CABLE
AND RADIOTELEGRAPH COMPANIES

Although many factors have been involved in previous argu-
ments over merger of the international record communication com-
panies, the question now appears to rest primarily on whether the
companies can survive economically without merging. All of the
Board’s discussions of the subject with industry and labor leaders and
Government officials stressed the economic problem, while other ele-
ments of the controversy were given secondary consideration.

For that reason, the Board arranged for an economic analysis of
the industry and a forecast as to its future profitability to be made
by the engineering firm of Ford, Bacon & Davis. The balance of this
Chapter, except for the Conclusions, is adapted from the survey made
by that firm.

Description of Facilities

Major Carriers. The Western Union Company operates 14 sub-
marine cables, of which eight connect the United States with England,
two with the Azores, and four with the West Indies. Five of the
eight lines to England are leased until the year 2010 from a British
company. The 14 cables measure 30,000 nautical miles and permit
the company to furnish all classes of telegraphic message service
directly, or indirectly through connecting carriers, to all parts of the
world.

Three affiliates of the International Telephone and Telegraph
Company, all of them wholly owned subsidiaries of the American
Cable & Radio Corporation, are engaged in the American Interna-
tional record communications business. Six cables between New
York and Europe, via the Azores, Nova Scotia, and Newfoundland,
are operated by the Commercial Cable Company. Total length of
its lines is 22,000 nautical miles. They make possible cablegram serv-
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ice to all parts of Europe, Asia, and Africa. Through affiliated organi-
zations, the company also provides message service to Latin America.
All America Cables & Radio, Inc., has five lines, measuring 24,000
nautical miles, between the United States and South America, Central
America and the West Indies. In addition, it operates several cables
and a number of international radiotelephone and radiotelegraph sta-
tions in South America. Mackay Radio & Telegraph Company, Inc.,
maintains direct radiotelegraph circuits to some 40 overseas points,
furnishing all classes of record communications service on a world-
wide basis. It operates radio stations in New York, California, Hawaii,
the Philippines, and Tangier. The Tangier station is used to relay
messages to points in eastern Europe, North Africa, the Near East, and
India.

RCA Communications, Inc., provides worldwide message serv-
ice through operation of direct radiotelegraph circuits to some 6o
overseas points and arrangements with connecting carriers to reach
other points. The company has four radio stations near New York
City and one near San Francisco, as well as stations in Puerto Rico,
Hawaii, the Philippines, Haiti, Dominican Republic, Okinawa, and
Tangier. Direct circuits reach Mexico, Central America, South Amer-
ica, the West Indies, Europe, the Near East, the Far East, Australia,
Oceania, and North and South Africa. The company also operates a
radiotelegraph circuit between New York City and San Francisco for
domestic haul of international messages and a lease<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>