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Jane 19, 1970

Dear Mr. Charyk:

The President has asked that I thank yole for the copy of
the Annual Report on the Activities of the Conarnanications
Satellite Corporation. You can be proad of the accomplish-
ments that COMSAT has made in the short time since it has
come into existence. I hope Ton will pass on to roar Board
of Directors and employees one sense of pride in your
accomplishment.

Siaseraly,

Peter Flanigan
Assistant to the President

Mr. Joseph V. Cbaryic
President
Communications Satellite Corporation
950 L' t'afant Plans, S. W.
ashington, D. C. 20024

cc: Mr. Flanigan
Mr. Whitehead ••'°'.4'
Central Files

CT% hitehead:ed/Jrn



June 3, 1970

My dear Mr. President:

JOSEPH V. CHARYK
Pre:.idont

Pursuant to the Communications Satellite
Act of 1962 (Title 4, Section 404(b)), I am
herewith submitting the Annual Report on the
activities of the Communications Satellite
Corporation.

The President .
The White Uouse
Washington, D.C.

Respectfully yours,

Joseph V. Charyk
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LETTER OF TRANSMITTAL

To the Congress of the United States:
On July 20, 1969, from the Oval Office in the White House, I spoke

by telephone with Neil Armstrong and Edwin Aldrin on the surface
of the Moon. This historic event was simultaneously televised to the
world through the medium of communication satellites. Under Section
404(a) of the Communications Satellite Act of 1962, I am sending to
the Congress this seventh report on the program that helped bring
this historic event to millions of people throughout the world.
Communications between Earth and the Moon, while certainly the

most dramatic use, is only one of many ways in which satellite com-
munications can now be employed. The International Telecommuni-
cations Satellite Consortium (rNTELSAT) of more than 70 nations
has been highly successful in bringing the benefits of communications
satellite technology to the people of many nations. This report reflects
the steady progress being made toward an improved global communi-
cations network. Already we see major improvements in international
telecommunications capabilities—improvements that will ultimately
benefit all of the world'spieople.
The Communications Satellite Act speaks of the contribution to

be made to "world peace and understanding" by a commercial com-
munications satellite system. Just as this technology has enabled men
to speak to each other across the boundary of outer space, so, I am
convinced, satellite communications will in future years help men to
understand one another better across boundaries of a political, lin-
guistic and social nature. World peace and understanding are goals
worthy of this new and exciting means of communication.

RICHARD NIXON.
THE WHITE HOUSE

February 26, 1970.
(V)





INTRODUCTION

Background
Through the Communications Satellite Act of 1962, the Congress

of the United States enunciated national policy "to establish, in con-
junction and in cooperation with other countries, as expeditiously as
practicable a commercial communications satellite system as part of
an improved global communications network, which will be responsive
to public needs and national objectives, which will serve the communi-
cation needs of the United States and other countries, and which will
contribute to world peace and understanding." The Act also declared
it to be United States policy that "in order to facilitate this develop-
ment and to provide for the widest possible participation by private
enterprise, United States participation in the global system shall be
in the form of a private corporation, subject to appropriate govern-
mental regulations." The Communications Satellite Corporation
(COMSAT), incorporated in the District of Columbia on February 1,
1963, has served to carry out the intent of the Congress.

Prior to development of communication satellite technology inter-
continental telecommunication services were provided by high fre-
quency radio and submarine cable. The classical institutional arrange-
ments for such service were established bilaterally between United
States communication common carriers and those of foreign nations.
The advent of communication satellites with their potential for en-

hancing international telecommunications presented a challenge to the
ingenuity of the United States and the international community to
establish arrangements designed to yield the greatest benefits. Rather
than choosing to continue the bilateral approach, it was decided that
new institutional arrangements involving a multilateral agreement
with a large number of nations was the more desirable alternative.

Summary of progress
During 1969 progress continued to be made by the INTELSAT

Consortium in establishing and operating the Global Commercial
Communications Satellite System. In five and one-half years IN-
TELSAT has grown from an initial membership of 11 participating
nations to its year-end membership of 70 nations. A proFress chart
showing the various programs contributing to the establishment of
commercial communications satellite services is shown in Appendix A.
The locations of the satellites and earth stations of the Global System
are shown in Appendix B.

Significant milestones in 1969 were the successful launching of two
INTELSAT III series satellites, a new generation of improved opera-
tional satellites; and the design and development by industry of the
more advanced INTELSAT TV series satellites. The Global System

(1)
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has experienced a steady growth in use of the available capacity of
the space segment. The space segment facilities of the Global System
continued to provide high quality telephone, telegraph, television and
related services. Eighteen additional earth stations were activated in
various countries during the year. With the initiation of commercial
service via the INTELSAT system to the Indian Ocean basin and
the Near-East, global coverage was achieved. Users of the system
have thus obtained improved international telecommunications. For
example, the National Aeronautics and Space Administration used.
leased INTELSAT facilities as a portion of its total telecommunica-
tions network supporting the APOLLO manned space operations. It
is estimated that half a billion people watched the APOLLO 11
astronauts on the Moon via television relayed by satellites.
Evaluation of accomplishments
There have been major technical and institutional accomplishments

since enactment of the Communications Satellite Act of 1962. These
have provided improved international telecommunications throughout
the world. The basic goal established by the Congress has been
largely achieved—far more rapidly than was expected. Major mile-
stones in the development of the global system include:

Establishment of the Communications Satellite Corporation
in February 1963.
The International Agreement Establishing Interim Arrange-

ments for a Global Commercial Communications Satellite
System on August 20, 1964.

Operation of the first commercial communications satellite
(EARLY BIRD) June 1965.

Achievement of global coverage by the INTELSAT System
in July 1969.

In evaluating this progress, it must be noted that not only advanced
nations but also many of the developing countries have planned and
installed earth stations to make use of this new mode of telecom-
munication. The rapid establishment of the space segment and growth
in numbers of earth stations have meant that for the first time,
particularly in the developing areas of the world, high quality,
reliable, and reasonably priced international telecommunication
services have become available. Furthermore, the live distribution
of television over transoceanic regions has become routine.
The progress which has been achieved with the first three genera-

tions of operational commercial communication satellites represents a
profoundly important step toward a new order of capability for world-
wide communication. This progress enhances the process of establish-
ing worldwide interconnection of all modes of telecommunication and
thereby increases the possibilities for the enrichment of mankind
through the sharing of knowledge. Future accomplishments will be
limited only by the imagination, skill, and cooperation of the nations
participating in this challenging venture in space.
There are additional tasks ahead, however, if the full range of goals

established by the Congress are to be met. Continued concern for the
interaction of policy, planning and technology will be needed to bring
the benefits of communications by satellite to more of the developing
areas of the world, particularly to the centers of low-density traffic.
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Further attention is also needed to expand the range of telecommunica-
t ion services by applying in progressively greater measure the pot en tial
of communication satellite technology.
One of the important unfinished tasks ahead is to complete the

INTELSAT Conference and to reach agreement with our part tiers on
the Definitive Arrangements for INTELSAT. The United States'
objective is to build upon the solid accomplishments of the Consortium
since the Interim Arrangements were established in 1964.

II

NATIONAL ACTIVITIES

The keynote of the United States' activities in satellite conununica-
lions is the mutual support and cooperation demonstrated by the
United States Government-Industry team, coupled with the enlight-
ened international cooperation by the members of INTELSAT. These
joint efforts enabled INTELSAT to move rapidly toward its goals of
establishing a successful international commercial enterprise, and of
increasing the participation of the partner nations in research, (level-
01)110911, and manufacture in this new field of technology.
There follows a summary of significant activities during 1969 in

furtherance of our national communicat tti satellite policy; and of the
concurrent planning which has been undertaken to maintain the rapid
pace of progress in satellite technology and its adaptation to the needs
of modern society.

Federal coordination and planning
The Director of Telecommunications Nlanagetnent and the Depart-

ment of State, in coordination with the Federal Communications
Commission, continued active participation in fulfilling Executive
Urn nch responsibilities assigned to the President by the Comm 'mica-
t ions Satellite Act of 1962.

The, principal activities of the Director of Teleconnnunications
Management and the Department of State in this functional area
during the year included:

Providing policy guidance to COMSAT, acting as the United
St ales representative in meetings of the interim Communica-
ions Satellite Committee (ICSC), of INTELSAT.
Participating in the work of the United States Delegation to

the Plenipotentiary Conference on Definitive Arrangements for
hc International Telecommunications Satellite Consortium,

initially convened on February 24, 1969.
N aintaining continuous review of all significant phases of

he development and operation of the Global System including
activities of the Communications Satellite Corporation, par-
ticularly with regard to INTELSAT III and IV satellites.

Helping attain efficient use of the electromagnetic spectrum
and technical compatibility of communication satellite systems
with existing telecommunication facilities.

Collaborating with other interested agencies and departments
(including the Department of Transportation, the Federal Avia-
tion Administration, the Federal Communications Commission
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and the National Aeronautics and Space Administration) in
national planning and development with regard to use of satellites
for aeronautical purposes.

Federal support
The Yittional Aeronautics and Space Administration (NASA). con-

tinued to provide launch vehicles and launch services on a reimbursable
basis for placing INTELSAT satellit es in to tra lister orbit for the
Consortium, through COMSAT serving as Manager for INTELSAT.

'and to provide technical advice and assistance to COMSAT, as well 
as technical advice to the Federal Communications Commission.
The principal activities performed by. NASA in this functional

area. during the year mel (led
Launching additional I NTELSAT III series satellites.
Providing technical consultation service to COMSAT in a

number of instances. NASA made its experience available to
COMSAT in connection with various aspects of spacecraft tech-
nology, and spacecraft under design, development and test.
Continuing to furnish technical advice and comments to the

Federal Communications Commission (FCC) on a number of
applications filed by COMSAT and on other matters in respect
to satellite communications and earth stations.
Making available for commercial purposes and on a reimburs-

able basis during the year television relay services via the Appli-
cations Technology Satellites ATS-1 awl ATS-3.

Ill

THE INTERNATIONAL TELE(' (0 in UN 'CATION S SATELLITE CONSORTIUM
( tiTELSAT)

Membership
INTELSAT continued to grow during 1969, increasing its member-

ship and extending services to new areas. The addition of seven mem-
bers during the year brought total membership in the Consortium
to 70 countries. The new members are: Cameroon, Guatemala, Ivory
Coast, Jamaica, Luxembourg, Nicaragua, and Republic of Viet Nam.
In addition, the following eight countries have obtained allocated
quotas and can accede at any time: Bolivia, Democratic Republic of
the Congo, Costa Rica, Dominican Republic, Ecuador, Honduras,
Paraguay, and Trinidad and Tobago.
The interest and active participation of so many countries in

establishing a viable and useful Global Commercial Communications
Satellite System is an indication of the promise of this new mode of
communications for providing improved international telecommunica-
tion services.

Interim Communications Satellite Committee (ICSG)
The ICSC, as governing body of the organization, continued its

normal bi-monthly meeting schedule for the purpose of planning and
directing the development and operation of the INTELSAT system.
The Committee dealt with a wide variety of issues and problems
during the year, including among others:

Approval of certain design and engineering changes in the
INTELSAT III satellite series and for ordering additional satel-
lites.
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an in-orbit spare. This satellite had provided regular commercial
service between North America and Western Europe since June
28, 1965. Early Bird was placed back into commercial service for
a short period from June 30, 1969 to August 17, 1969, when diffi-
culty was experienced with the INTELSAT#III (F-2) antenna.
INTELSAT II Series.—Two of the three INTELSAT 11 series

satellites successfully launched during 1967 were in service at the
end of the year. The INTELSAT II (F-3) satellite positioned
over the Atlantic has been used during most of 1969 to provide
service between North America and Ascension and Grand Canary
Islands as well as to the NASA APOLLO Tracking and Data
Acquisition Ship in the Atlantic. This satellite was also used for
service during the failure of the Atlantic INTELSAT III Satellite.
The Pacific INTELSAT II (1?-4) satellite is used to provide part
of the commercial service between the U.S. mainland and Hawaii.
INTELSAT III Series.—During 1969 two INTELSAT III

series satellites were successfully launched and placed into geo-
stationary orbit. Another INTELSAT III satellite was launched
in July but failed to reach orbit due to a malfunction of the third
stage of the Delta launch vehicle. The two satellites launched
this year#plus the satellite successfully launched at the close of
1968 has allowed an INTELSAT II1 satellite to be positioned
over each of the three ocean areas, Atlantic, Pacific, and Indian.
One portion of one of the amplifiers in the Indian Ocean satel-

lite has failed, requiring earth stations to transmit greater power.
Overall quality and maximum capacity has not changed, however,
and the satellite continues to provide full-time service.
The Atlantic satellite has provided for most of the Atlantic

Basin traffic during 1969, but it experienced antenna problems
from June 29, 1969 to July 28, 1969 during which time it was not
able to carry any traffic.

Technical modifications have been made on subsequent satel-
lites in this series. For example, the INTELSAT III satellite
which is positioned over the Pacific Ocean has not experienced
any difficulties since being launched and continues to provide the
majority of commercial service in the Pacific region.
Advanced Satellites.—The next generation of satellites, the

INTELSAT IV series, is under construction and is scheduled
for launching beginning in 1971. The#original contract, placed in
October 1968, called for delivery of a prototype and four flight
models. A contract option for two additional flight models was
exercised in October 1969. Another option for two additional
flight models was exercised in December 1969. The Atlas Centaur
was selected during 1969 to be the launch vehicle for the
INTELSAT IV series satellites.

Satellite Operation Capabilities.—There has been a substantial
growth in the size and performance characteristics of the
INTELSAT satellites from the first generation model Early Bird.
The principal features and operational capabilities of the various
types of INTELSAT satellites are shown in Appendix C.

Tacking, telemetry, command, and monitoring
Overall operational control of the INTELSAT system is accom-

plished by specialized stations which perform tracking, telemetery,
command and monitoring (TTC&N1) functions. These stations track
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the individual satellites in the INTELSAT system, recieve telemetry
data which indicate the performance and status of the satellites, and
transmit commands which control the various on-board communica-
tions and position keeping equipment. The TTC&M stations are
operated under lease or other arrangements with INTELSAT.
The TTC&M stations at Andover, Maine; Paumalu, Hawaii; and

Fucino, Italy, were placed in an operational status prior to 1969. A.
new station located at Carnarvon, Australia, was placed into opera-
tional status during 1969.

Earth stations
The year 1969 saw the largest annual increase in the number of

operational earth stations in the history of INTELSAT. Eighteen
new stations became operational. New earth station antennas were
placed into operation in the following countries: Argentina, Australia
(Carnarvon No. 2, Ceduna), Bahrain, Brazil, Canada (Mill Village
No. 2), Republic of China, France (Pleumeur Bodou No. 2), Germany
(Raisting No. 2), Indonesia, Iran, Japan (Yamaguchi), Kuwait,
Lebanon, Morocco, Peru, United Kingdom (Hong Kong), and the
United States (Guam).
At the close of the year, 41 earth station antennas were in operation

in 24 countries. Nine other stations or additional antennas are ex-
pected to be in service within the first six months of 1970. They are
located in the following countries: Colombia, East Africa (Kenya),
Italy (Fucino No. 3), Greece, India, Malaysia, Republic of Korea,
Spain (Buitrago No. 2), and Thailand (Si Racha No. 2). In addition,
nine more stations are expected to be placed in operation during the
latter half of 1970. One of these stations is to be located at Talkeetna,
Alaska, located about 90 miles north of Anchorage. This station is
scheduled to begin commercial operation by July 1, 1970.

Utilization of the space segment
Each satellite in the INTELSAT system is accessed by a group of

earth stations as listed in Appendix B. The utilization of the INTEL
SAT satellites increased from a total of 75 two-way voice circuits
provided at the end of 1965, to 1416 circuits by the end of 1969. The
growth in utilization of the operational satellites is shown in Table 2.

TABLE 2.—GROWTH OF UTILIZATION—THE INTELSAT SYSTEM

1970
Year ending 1965 1966 1967 1968 1969 estimate

Number of operational Intelsat satellites 1 1 4 4 5 5
Satellite utilization, percent of rated capacity I 31.3 35.8 53.3 74.9 44,4 37.8
Number of leased 2-way voice circuits (all classes of terminals). 75 86 344 560 1,416 2,877
Number of operational earth station antennas (Includes NASA
terminal-) 5 12 15 23 41 57

t "Utilization in percent of rated capacity" figures include the effect that some nonstandard earth stations are less effi-
cient In utilizing satellite capacity.

The higher capacity Intelsat III series satellites and the increasing
number of operational earth stations throughout the world made
possible the dramatic increase in voice traffic utilization in 1969.
The transmission of television via the Intelsat satellites has in-

creased from approximately 40 hours in 1965 to approximately 760
hours in 1969.
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Use by NASA
The NASA Operational Communications System began using com-

mercial satellite service for APOLLO support in February 1967, and
the use of the INTELSAT service continued throughout 1969.
The APOLLO manned flights conducted in 1969 included the use of

satellite service to the three instrumentation ships outfitted for direct
communications via communication satellites of the INTELSAT sys-
tem. This provided the APOLLO Mission Director in Houston, Texas,
a capacity to effect real time direction of the orbiting APOLLO
spacecraft.

Special events
The unique capability of communication satellites to transmit live

television broadcasts across the oceans was demonstrated throughout
the year. Various important public affairs events of world-wide interest
were relayed via INTELSAT satellites.
Among the major events relayed via communication satellites during

1969 were: the inauguration of President Nixon, the funeral of Gen-
eral Eisenhower, the DeGaulle referendum in France and the French
national elections, President Nixon's meeting with President Thieu,
President Nixon's visits to Western Europe, Romania and the Far
East, the Investiture of the Prince of Wales, the Pope's visit to Uganda,
the Wimbledon tennis tournament, the U.S. baseball World Series,
and the Strategic Arms Limitation Talks (SALT) in Helsinki, Finland.
Of special interest were the live television broadcasts of the

APOLLO 9, 10, 11 and 12 missions. The historic APOLLO 11 moon-
landing showing man's first steps on the surface of the NIoon, was one
of the most dramatic and significant scientific accomplishments in
history. The moonlanding was relayed by communication satellite to
five continents, which also made it the most widely shared event in
history.

V

SUMMARY
Opportunities and challenges
The first operational commercial communications satellite (Early

Bird) was deployed to moot expanding telecommunication require-
ments in the high traffic volume North Atlantic region. Subsequent
operational satellites (INTELSAT II's and III's) are providing sat-
ellite capability in the Atlantic, Pacific and Indian Ocean regions to
those nations with earth stations, thereby assuring them efficient,
economical, direct access to the Global System. There is an oppor-
tunity to promote the development of technology which will accom-
modate low-density traffic sources throughout the world. Here the,
the challenge is to promote the early utilization of advancing tech-
nology which will bring the benefits of direct access to the Global
within the economic means of an nation desiring such access.
The initial use of the Global System has been to provide inter-

national public telecommunication services. There is an opportunity
for technical and management innovations to take advantage of the
unique attributes offered by advancing technology in expanding the
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range of telecommunication services by making broader applications
of communication satellites. Here the challenge is to address the
complex technical, social, political and economic problems and formu-
late meaningful United States national and international policy.
'Finally, many opportunities are presented to the nation in bringing

the benefits of satellite communications to mankind. In meeting this
challenge, the United States will continue to support the Global
Commercial Communications Satellites System which is made avail-
able to all nations—large and small, developed and developing—on a
non-discriminatory basis by the International Telecommunications
Satellite Consortium (INTELSAT).
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APPENDIX C

INTELSAT SATELLITES—GROWTH IN OPERATIONAL CAPA BILITY

Item
Intelsat I Intelsat Intelsat Intelsat

(Early Bird) II Ill IV I

Diameter (inches) 28.4 56 56 93Height overall (inches) 47.1 51 78 193Weight in orbit (pounds) 85 190 322 1,584Design lifetime (years) 144', 3 5 7Total 2-way telephone circuits 2 240 240 1,200 3,000- 1 9,000TV channels 4 1 1 4 12

I Parameters estimated.
2 When used with standard earth stations having 85- to 97-ft. diameter.
Depending on type modulation, number of carriers per repeater, and antenna beam width used.

4 In lieu ot telephone circuits.
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May 28, 1970

EVA:

When Mr. Whitehead has
read the attached, would
you please destroy it.

ATC.

Jackie
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MEMORANDUM TO JOHN L. MARTIN, JR. May 27, 1970

FROM: 'Robert E. Button

The Office of Telecommunications Policy has requested

a briefing on the national policy implications of the COMSAT

Aeronautical Satellite Proposal. The agreed time and place

will be at 1430, June 5th, in Room 742 at 1800 G Street, N.W.

In attendance will be personnel from OTP, the Space

Council, Office of Science and Technology, and the Bureau of

the Budget.

The Office of Telecommunications Policy requests that

the briefing be responsive to the following questions:

1) The compatibility of the COMSAT aeronautical

satellite approach with the pending NASA/ESRO

North Atlantic project.

2) The role, if any, of INTELSAT in the proposal.

3) Acceptability of the proposal to ICAO members

and its relation to the U.S. position at future

ASTRA-panel meetings.

4) Feasibility of obtaining U.S. Government support

of the "hybrid" approach.

5) The impaeL of the COMSAT proposal OD the U.S.

position to be taken at the 1971 WARC meeting.

OTP is not publicizing the meeting beyond those

specifically invited and suggests that the presentation be

held in a low key.

cc: Dr. Charyk

Vice Presidents

R.E.B.



•• • NI< 4ktd-

MEMOPANDUMM TO NICHOLAS ZAPPLE May 22, 1970

FROM: Robert E. Button

As you well know, we are trying to find the right way

to get into the domestic satellite business. Our possible

customers seem to be limited to AT&T, the broadcasters, CATV,

and data. Of the various assumptions we have made, the most
significant are:

A. That AT&T would take full capacity of two
24-transponder satellites;

B. That a third satellite, after the above,

would be available for direct access by any
customer we might find;

C. That we may not have the cooperation of AT&T
in (A) and therefore may have to go it alone.

In seeking a viable system customer (other than AT&T) we

have been having discussions with the broadcasters on one hand

and CATV on the other. The common denominator between these

two, who are otherwise at loggerheads, is simply the desire for

inexpensive inter-connection.

The possibilities in the CATV field seem to point to

the emergence of a nationwide broadband cable service inter-
connected by satellite, thus creating something that does not
now exist. What also does not exist is a network organization
or structure in a business sense capable of purchasing or even
creating a domestic satellite system. Irving Kahn is the
furthest ahead with the planning but there are several people
in the industry who might not want Teleprompter to own the whole
thing in five years.

An analysis of the situation leads us to the idea of
calling in a dozen or so of the CATV leaders (including Kahn)
and showing them the satellite potential as the basis of forming
a network organization, complete with affiliates, sales and
technical divisions. If we were persuasive with our economics,
we would hope that the industry rcacLion would be to immediately

settle down to organize a joint venture of some kind ( in which
we might be willing to participate as part owner).



Since the technology at hand is quite capable of putting

up a satellite with more capacity than CATV would immediately

need, it is just possible that we could get the two sides of

the broadcasting house together to talk about this mode of

transmission as being to their mutual advantage. Who knows but

that they might go on to other topics if they could get together

on this?

We are doing some very hard work on the economics of such

a system and some preliminary checking shows that the CATV crowd

is quite willing to listen. So is the Commission.

Sometime before the NCTA Annual Convention in Chicago

(June 7-10), I would appreciate an opportunity to explore this

project a little further with you.

R.E.B.



COMMUNICATIONS SATELLITE CORPORATION

May 19, 1970

Dr. Clay T. Whitehead

The White House

Washington, D.C. 20500

Dear Tom:

LUCIUS D. BATTLE
Vice President for

Corporate Relations

At the recent annual meeting of Comsat stockholders,

the President of Comsat, Dr. Joseph V. Charyk, announced

a proposal to provide aeronautical communications ser-

vices between aircraft and ground controller facilities

for the Federal Aviation Administration (FAA) and Aero-

nautical Radio, Incorporated (ARENC). This service will

make possible for the first time reliable direct voice

communications between pilots and ground controllers on

transoceanic flights and needed improvements in trans-

oceanic air traffic control and airline operational com-

munications. These improvements will include pre-opera-

tional introduction of new procedures, such as direct

pilot-to-controller voice transmission in oceanic control

areas and the use of data link. Communications channels

also are proposed which will provide to the FAA and the

National Aeronautics and Space Administration (NASA) an

early and cost-effective means of accomplishing important

experimental aeronautical services work.

Comsat proposes to provide these services by means

of satellites, ground equipment and associated facilities

which are funded, established and operated by Comsat,

on a firm-contract basis involving no satellite system

investment by the users, under terms whereby no user
funds are paid to Comsat until the services are available,
and thereafter are paid on the basis of fixed monthly charges.
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These services are proposed in response to the

needs reflected in the United States National Plan for

Aeronautical Telecommunications Services via Satellites,

the Proposed Program for Aeronautical Satellite Develop-

ment of the FAA, and the papers and reports of various

national and international groups within the aviation

community.

Because of your interest in these matters, I attach

a copy of the proposal. In the event you would like to

have more detail, please get in touch with me.

Best regards.

Attachment

Sincerely,

Lucius D. Battle
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ABSTRACT 

This is a Communications Satellite Corporation (Comsat)

proposal to supply air/ground satellite-relayed communications

channels to the Federal Aviation Administration (FAA) and

Aeronautical Radio, Incorporated (ARINC). These channels will

make possible early improvements in transoceanic air traffic

control and airline operational communications. These improve-

ments will include pre-operational introduction of new procedures,

such as direct pilot-to-controller voice transmission in oceanic

control areas and the use of data link. Communications channels

also are proposed which will provide to the FAA and the National

Aeronautics and Space Administration (NASA) an early and cost-

effective means of accomplishing important experimental aero-

nautical services work.

Comsat proposes to provide these services by means

of satellites, ground equipment and associated facilities which

are funded, established and operated by Comsat, on a firm-contract

basis involving no satellite system investment by the users, under

terms whereby no user funds are paid to Comsat until the services

are available, and thereafter are paid on the basis of fixed

monthly charges.



BACKGROUND 

On 16 January 1969, Comsat submitted a proposal to

Aeronautical Radio, Incorporated (ARINC) for VHF (118-136 MHz)

aeronautical communications services provided via satellite-relay

in the major oceanic areas. These services were to be shared by

the airlines and the FAA for air traffic and operational control,

through joint ARINC/FAA procedures. They were proposed in

response to needs stated by the airlines and the FAA for early

improvement in transoceanic communications to meet existing

problems. Although discussions of this proposal continued

throughout the year, essential agreement to proceed was not

reached.

On 1 December 1969, the FAA Administrator advised

ARINC that the overall acceptability of the proposal could be

enhanced by considering a dual frequency ("hybrid") satellite

which could provide communications services in both the VHF and

UHF (1540-1660 MHz) bands. As a result of the Administrator's

letter, ARINC asked Comsat for a new proposal based upon a dual-

frequency satellite.

The FAA Administrator also noted the possibility that

economies would result from an effort which could share th
e

total payload capability of the launch vehicle between services

in the two frequency bands. FAA officials have also suggested

to ARINC and the airlines the possibility that NASA might joi
n

in a cooperative effort with FAA, supporting a share of the progr
am

on the basis of NASA interest in the development of UHF t
echnology

for aeronautical services.

Accordingly, Comsat herewith proposes to pr
ovide

aeronautical communications services in both the VHF and
 UHF

bands, via satellites with simultaneous relay capabili
ty in both

bands.
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PRO PO SAL



Introduction 

Comsat proposes to provide aeronautical mobile

communications services for use by ARINC, FAA and NASA, including

voice and data communications channels between terrestrial

facilities and aircraft in flight over the Pacific and Atlantic

Ocean areas. Services are provided in the two frequency bands

of current aeronautical interest: the VHF band (118-136 MHz) and

the UHF band (1540-1660 MHz - also referred to as L-Band).

This Proposal includes VHF communications services for

airline use in enroute transoceanic operational communications

and VHF services for use by the FAA to provide improvement in

enroute air traffic control communications for these areas.

These services are proposed in response to existing airline and

air traffic control needs.

The proposal also includes UHF communications services

for use by the FAA and NASA in the conduct of experimentation and

pre-operational evaluation of the comparative utility of aero-

nautical communications in the UHF and VHF bands. The availability

of these communications services will permit the FAA and NASA to

test, at an early date a variety of techniques and procedures to

provide continuously available surveillance of aircraft in oceanic

regions. Such surveillance would make possible important future

improvements in the safety and efficiency of oceanic traffic

control in regions beyond the line-of-sight of shore-based radar.

These services are proposed in response to the needs

for such experimental and pre-operational comparative evaluation,

reflected in the United States National Plan for Aeronautical

Telecommunications Services via Satellites, the Proposed Program

for Aeronautical Satellite Development of the FAA, and the

papers and reports of various national and international groups

within the aviation community. They are proposed in recognition

that accomplishment of such experimentation and evaluation is

a prerequisite to attainment of essential agreement on the desired

charadteristics of fully operational international aeronautical

communications services to be provided via satellites.

These proposed communications services can be provided

in both the VHF and UHF bands, without awaiting further government

research and development work on satellites, satellite equipment,

or satellite systems. Consequently, Comsat proposes to provide

these services on a commercial, fixed-price basis, by means of

I



satellites, earth stations, and associated equipment completely

funded, established and operated by Comsat. No payments to

Comsat will be required from users until the services are

available. Comsat will initiate necessary action to provide

system hardware on a competitive, fixed-price basis immediately

upon obtaining user commitments to purchase the proposed communi-

cations services when available. Upon reaching agreement with

selected equipment manufacturers, Comsat will execute a firm

fixed-price contract with the users, under which Comsat will

undertake to furnish the proposed services, and the users will

be committed to purchase these services when they become available.

User payments will begin when the services become available, and

extend over the five-year period of the service.
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System Design Considerations 

Some significant considerations in the design of

the dual-frequency system by which the proposed services will

be provided are summarized below:

1. The launch vehicle will be a 1972

version of the Thor-Delta which will almost

double the Delta's present synchronous transfer

orbit payload capability. This will permit an

increase in power, weight and space sufficient

to combine VHF and UHF capability in the same

satellite, meeting the requirements of the

proposed services.

2. The overall limits on system design

are set by the above vehicle maximum capability.

The allocation of VHF capacity is based on pro-

viding the minimum communications services to

meet existing needs of the airlines and FAA for

improvement of air/ground communications. The

remaining spacecraft capacity is allocated to

provision of UHF communications services. The

largest number of VHF channels required in

either area is taken to be three voice channels for

the Pacific region. This, then, determines the

minimum UHF capacity. The maximum UHF capacity

is available in the Atlantic region, where

the VHF requirement is taken to be two voice

channels. Sufficient satellite power will be

available to provide the VHF and UHF services

simultaneously in each case.

3. The resulting hybrid system has the capa-

bility of providing various combinations of VHF

and UHF services, as is further detailed in Part

III of this Proposal. The quantity of UHF

services that can be derived from a fixed

allocation of satellite capacity to UHF will

be strongly dependent upon the performance of

UHF aircraft equipment. Since this aircraft

equipment is still in the development stage, its

performance is not yet determined. In order to
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quantify such services, two levels of

aircraft UHF receive station performance

are assumed in this proposal: "nominal"

performance (G/T = -26 dB/°K) and "high"

performance (G/T = -20 dB/°K). These

performance levels would be met by aircraft

stations with a noise temperature of 800°K

and minimum receive antenna gains of 3 dB and

9 dB, respectively. As a typical example,

allocation of satellite capacity to two (2)

VHF voice channels would leave a residual UHF

capacity of one (1) UHF voice and one (1) UHF

data channel with "nominal" performance UHF

aircraft stations, or four (4) UHF voice and

four (4) UHF data channels with 'high" performance

UHF aircraft stations. The resulting capacity

of the proposed two-ocean program appears adequate

to meet the present needs for improved communi-

cations for the airlines and for air traffic

control in both ocean areas, while at the same

time providing adequate two-ocean capacity at

both VHF and UHF to obtain required technical

data needed to define the characteristics of

follow-on service.

4. While the basic unit of the proposed

service is a specifically defined communications

capacity (in terms of channels), the system is

designed to permit maximum flexibility in the

conversion from one desired service configuration

to another. Major reconfiguration options are

outlined later in this proposal. Since the VHF

services are proposed for specific airline and

air traffic control use for the entire five-year

service period, this flexibility is significant

in the VHF case primarily in the option it affords

to convert some VHF voice capacity to data capacity.

In the UHF case, the flexibility provides a wide

range of options. It is anticipated that the

communications channels provided by the UHF

portion of the system would be used, at least

initially, for the conduct of tests evaluating

various communications and surveillance techniques,
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as well as the achievable performance of

operationally practical aircraft equipment.

At the conclusion of the initial test period,

the UHF service could be either continued, or

converted to operational use if practical

aircraft equipment has become available and this

(and/or other) experimental work has shown such

conversion to be a desirable course of action.

It also could be discontinued, with the satellite

power thus converted to increased VHF communi-

cations capacity if desired.
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Operational Concept 

The system through which the proposed services will
be provided consists of a synchronous satellite located over
the Pacific and one over the Atlantic Ocean areas (a one-ocean
option is available also), together with the necessary earth
stations and associated equipment. The system configuration is
described and geographic coverage is illustrated in Part III of
this Proposal. Operationally, the communications channels may
be terminated in existing switching facilities located at
aeronautical communications stations. This will permit access
to channels by communications station personnel for the
initiation and receipt or switching of voice and data communi-
cations with aircraft in flight. Extension of this service to
established air traffic control centers or airline management
centers, or other user locations, may be accomplished by
routine manual switching into the existing terrestrial network.
This will allow direct pilot-to-controller and aircraft-to-
management-center voice communication.

The proposed operational concept for two-ocean service
Option #1) includes an initial period of two-satellite service
in the Pacific area. This would be accomplished by launching
the Atlantic satellite about three months after launch of the
Pacific satellite, but stationing it initially in the eastern
edge of the Pacific area. This would provide a useful area of
overlapping earth coverage, and would permit accomplishment of
important tests requiring such overlapping coverage from two
satellites (explained further in Part III). At the end of this
initial testing period, suggested as approximately one year, the

Atlantic satellite would be moved to its Atlantic station.

The system has been designed with a high degree of

flexibility which will permit the users to conduct experiments
in the use of these communications channels in both the VHF and
UHF frequency bands, separately or simultaneously.

Telemetry and command functions essential to satellite

monitoring and control will be provided from existing U.S. earth
station locations.

This proposal provides for service under Option #1 via

two (2) VHF earth stations in the Pacific area and one (1) in the
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Atlantic area, which will be located at existing U.S. earth

station sites, or other facilities available to Comsat, and

one (1) UHF station to serve each area. Option #2 includes

two (2) VHF stations and one (1) UHF station.

The terrestrial extension of these communications

channels from the earth stations to ARINC communicat
ions stations,

FAA control centers, or other user locations, is
 not part of

this offering.



Service Offering 

Comsat offers to provide the aeronautical communi-

cations services, as stated under Option #1 or Option #2 below,

by means of satellites and earth stations established and operated

by Comsat, for use in the Pacific and Atlantic Ocean areas, as

described in this Proposal. Two contracts are proposed to pro-

vide these services: one with ARINC, and one with FAA. Services

offered under the contract with ARINC are for use by ARINC and

FAA to meet existing airline and air traffic control VHF communi-

cations needs. Services offered under the contract with FAA are

for use by FAA and NASA in UHF pre-operational evaluation and

experimentation.

This offering is based on the service as stated below;

however, Comsat will reconfigure its equipment to provide optional

service configurations inherent in each option, as desired, at

the user's request. A more complete explanation of the optional

service configurations is provided in Part III of this Proposal.

All services can be provided simultaneously in the

configurations listed below (i.e., the VHF service, plus the

"nominal" or "high" performance UHF service listed under each

option).

OPTION #1 - Two-ocean service (one satellite each area):

PACIFIC AREA

VHF Service to ARINC:

3 Voice Channels

UHF Service to FAA (narrow

Participating

Aircraft Stations:

(80) beam coverage):

"Nominal" "High"

Performance Performance

Voice channels 1 3

1200 BPS data

channels 0 3

Ranging channels 1 1
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ATLANTIC AREA

(Initially stationed so as to provide for two-satellite

service in the eastern Pacific, then moved to the Atlantic one

year later.)

VHF Service to ARINC:

2 voice channels

UHF Service to FAA (narrow

Participating

Aircraft Stations:

(8°) beam coverage):

"Nominal" "High"

Performance Performance

Voice channels 1 4

1200 BPS data

channels 1 4

Ranging channels 1 1

OPTION #2 - One-ocean service (one satellite):

PACIFIC AREA 

Service under this option is the same as outlined for

the Pacific area under Option #1.



Costing Factors 

The service charges for the two service configurations
offered in this proposal are based on the costs of providing
and operating the satellites and associated command and telemetry
equipment, known as the space segment, and providing and operating
the associated Comsat-supplied earth stations.

For the purposes of estimating space segment costs, the
following assumptions have been made:

1. The space segment will be provided by
Comsat.

a) One Ocean (one satellite in orbit):
Purchase two spacecraft, cost
flight of both, on assumption of
one launch or satellite failure.

b) Two Ocean (one satellite in orbit
for each area):
Purchase three spacecraft, cost
flight of three, on assumption of
one launch or satellite failure.

2. The satellites will be launched for Comsat
by NASA, using a 1972 version of the Thor-Delta
launch vehicle.

3. Comsat will bear the risk of failure of
these launch vehicles and satellites.

4. The satellites will have a five-year
lifetime.

5. Telemetry and command functions will be
carried out through existing facilities.

The satellite costs have been estimated on the basis
of analysis of previous industry proposal responses, the technical
configuration of the spacecraft, and Comsat's knowledge of the
satellite communications business. Satellite launch costs are
based on estimates for the improved Thor-Delta launches in the
1972-73 time frame.
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For the purposes of estimating the ground segment

costs, the following assumptions have been made:

1. Major aeronautical satellite VHF

terminals will be co-located with existing

Comsat earth stations or other facilities

available to Comsat.

al The Pacific Ocean area will

be served by VHF terminals co-

located with the Jamesburg, Cali-

fornia, or Brewster, Washington,

and Paumalu, Hawaii earth stations

(under either option).

b) The Atlantic Ocean area will be

served by a VHF terminal co-located

with the Etam, West Virginia, or

Andover, Maine earth stations (under

Option #1 only).

2. UHF earth stations will be transportable-

type terminals and will be stationed in a position

to meet the UHF experimental requirements. Two UHF

stations will be provided under Option 4*1 (two-odean

service), and one station under Option 4*2 (one-ocean

service).

3. This offer does not include the provision

of airborne communications stations, nor the costs

associated with terrestrial extension from the Comsat

earth stations to customer facilities.

The VHF and UHF equipment is integrated into a common

spacecraft and shares a common power supply, command, telemetry

system, and other satellite elements. Allocation of costs

between the VHF and UHF services is based upon an assessment of

the relative cost contribution of each in the hybrid configuration,

and the relative impact on the operating capacity of the resulting

satellites in the proposed operating configuration.

Because the proposed services can be sold only to

a very specialized market, the proposed services are offered



under each contract on a "package deal" basis -- a fixed-price

commitment to pay a specified charge over a specified service

period, regardless of the actual degree of usage the customer

makes of the communications capacity made available.
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Service Charges 

The annual and five-year totals shown below are the

required charges for the communications services described. No

funds for these services are required from users until the

services are available for use. Thereafter, throughout the

service period, the listed monthly contract charges will apply.

Any sharing arrangements between the users under each contract

would be acceptable, provided that the listed totals of contract

charges are met.

TWO-OCEAN SERVICE

($ millions)

Total Contract Charges

Service Contract with Monthly Annual 5-Year

VHF ARINC .61 7.3 36.5

UHF FAA .97 11.7 58.5

19.0 95.0

ONE-OCEAN SERVICE

($ millions)

Total Contract Charges

Service Contract with Monthly Annual 5-year

VHF ARINC .56 6.7 33.5

UHF FAA .65 7.8 39.0

14.5 72.5



User Commitments 

Initiation of necessary action to establish these
services is contingent upon a five-year commitment by the FAA
and ARINC to purchase these services when available. Upon receipt
of such commitment, Comsat will promptly initiate competitive
procurement for necessary spacecraft and associated equipment.

This commitment will be superseded by a firm, fixed-price,
5-year contract between the users and Comsat after Comsat has
negotiated the required contracts with industry, but prior to
giving the contractors a notice to proceed. These user-Comsat
contracts will commit Comsat to undertake the furnishing of the
services, and will commit the users to pay the specified charges,
on a fixed-price monthly basis, independent of the degree to which
the specified services may be used throughout the service period.
Appropriate termination provisions will be included in these
contracts.

It is anticipated that the service could commence in
approximately 21-24 months from the date of definitive Comsat
contract(s) with the selected equipment contractor(s).
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Conditions of Proposal 

This Proposal is contingent upon Comsat's obtaining

satisfactory contracts with equipment suppliers for the necessary

equipment to provide the services offered, at prices which are

within the Comsat estimates upon which the proposed charges were

determined.

The Proposal is also contingent upon Comsat's obtaining

the necessary approval of the Federal Communications Commission.
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Alternatives 

The plan for providing communications services out-

lined in this Proposal is based upon Comsat's present understanding

of the immediate needs of the air carriers and the FAA, and the

needs of the aviation community for experimentally determined

technical and operational information upon which to determine the

required characteristics of communications service to be provided

by a second generation aeronautical satellite system. Within

the constraints of available technology, this plan can be modified

to meet different user requirements, if desired.

Comsat is willing to explore other possibilities, and

to provide any required aeronautical communications services in

either the VHF or the UHF frequency bands, or both, under the

same type of arrangements as outlined in this Proposal.
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Advantages 

This Comsat Proposal has the following significant

features of advantage to the proposed users.

1. It meets the existing needs for improved

communications for airline company operations and

for FAA air traffic control at the earliest date.

It does not postpone meeting the problems of today

as a consequence of working on the problems of

tomorrow.

2. It provides the earliest technically

adequate capability for simultaneous comparative

evaluation of various techniques to determine the

relative characteristics of follow-on, second

generation aeronautical communications services.

3. It requires no government development of

satellites or satellite equipment and no investment

of government funds in satellites or satellite

equipment. The satellite system, including provisions

for flight of one spare spacecraft, will be funded

by Comsat. Comsat will bear the risks of failure

of these launch vehicles and satellites.

4. No user payments to Comsat are required

for these communications services until the services

are available, and thereafter, only at fixed monthly

charges.

5. The proposed services support vital

objectives of the United States National Plan for

Aeronautical Telecommunications Services via

Satellites, the Proposed Program for Aeronautical

Satellite Development of the FAA, and stated re-

search and development objectives of NASA. There

is minimal risk of substantial slippage to these

plans and objectives due to launch or spacecraft

failures, since Comsat will include provision of

reasonable spares in its initial purchase of

equipment.
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6. The communications channels in both
the VHF and the UHF bands can be used in a
variety of service configurations at the
selection of the users.

7. Since the users will have a contract
for provision of communications services, rather
than for acquiring satellites by means of which
these services are provided, all of the available
user management and user development funds can be
applied to the task of how the communications
channels will be used instead of how they are to
be obtained.
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Applicability to Government Use 

Recently published documents and recent discussions

reflect that both the FAA and NASA are considering development

of government-funded satellite systems to be used in experimental

and pre-operational application of satellite-relayed communications

to the aeronautical field. With respect to the question of

satellite system deployment, Comsat believes that it can provide

the communications channels outlined in this Proposal on a

commercial basis without requiring any government investment in,

or research and development effort on, satellite vehicles,

satellite-borne equipment, or satellite system earth station

components. The seriousness of this belief is illustrated by

Comsat's offer to completely fund the system by which it will

provide these services, under fixed-price terms which require no

payments to Comsat by the users until the services are available.

Comsat also believes that its proposal is in accord

with established national policy which provides that the

government shall use commercial communications facilities when-

ever adequate and efficient facilities and services may be

furnished economically, and shall establish separate communications

satellite systems only when required to meet unique and vital

national security needs which cannot be met by the commercial

system. The relevant feature of a commercial satellite would be

the provision of satellite-relay communications channels in the

desired bands on a fixed-charge basis without requiring any

investment of government funds in satellites or earth stations.

These channels can be used in the same way as could similar

channels provided by a government satellite. The functional use

of these channels is irrelevant, since the functional use is at

the discretion of the users.

The use of these commercially available UHF services by

the FAA and NASA will permit the concentration of FAA and NASA

research and development effort on the advancement of aircraft

equipment and ground air traffic control equipment, which do

require extensive development, and which are the pacing items in

the application of UHF technology on a practical operational basis

This will result in the earliest determination of a sound basis

upon which follow-on aeronautical service can be configured, on a

fully operational, international basis. It will also allow NASA

satellite research and development program effort to concentrate
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on investigations of more advanced UHF technology for possible
applications further into the future. At the same time, the
use of the proposed VHF services by ARINC and FAA will permit
early relief of existing airline and air traffic control
communications problems, through the use of presently available
technology.
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