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VIEWPOINT

We are an information society. Our
traditions, institutions and collective
activities and interests are integrally
linked to the effective exchange of
ideas and knowledge through all forms
of communication. If it 1s true that the
progress of nations and peoples is
dependent upon effective communi
cations, then we must continually
maximize our efforts to communicate,
for if we succeed In these efforts we
can anticipate a future based on
understanding and cooperation.

The Communications Satellite
Corporation, as a leader in the com
munications industry, recognizes the
importance of the effective exchange of
fact. philosophy and news within an
information society, as well as the
obligation to foster and participate in
this exchange. Thus, we have begun
what we hope will become a recognized
symbol of our industry: The Comsat
Magazine.

We hope to include articles and
interviews in an exciting and colorful

format, in order to engender the interest
and imagination of our readers. Our
topics will cover the complete range of
satellite communications activities.
Comsat is at the threshold of an
exciting period in its career as a leading
company in the telecommunications
and space industry—a period which will
be characterized by efforts to produce
more benefits for the public, We view
Comsat's charter as obligating us to
pursue satellite communications-
related technology in new directions
to discover innovative service offerings,
and to apply the technology in novel
ways that can benefit the consumer.
Likewise, our efforts to communicate
new ideas and information through the
Comsat Magazine are, in accordance
with our obligations, designed to benefit
our industry and the public as well.
We view our mission to be to serve the
public in many ways, and we hope the
Comsat Magazine will serve as one
example of our efforts.
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From the Editor

Welcome to the inaugural issue of
Comsat Magazine, Here are some of the
subjects that youwill find spotlighted as
you turn the pages that follow: a
program for the industrialization of
space by Congressman Don Fuqua;
Satellite Business Systems, an exciting
new communications system for the
United States; the future of international
communications via satellite as seen by
an officer of the new Comsat World
Systems Division; a program for the
futire exploration of space by Senator
and former astronaut Harrison Schmitt;
an Administration view on trends and

directions In broadcasting; & torus

antenna installation in Alaska; and par-

ticipation of a new member of the

Comsat family, ERT, along with Comsat
General in a satellite-dependent water
resources monitoring program for the

U.S. Geological Survey. We hope you
will read and enjoy Comsat Magazine.
We hope too that what you find here

will stimulate your own thinking about
subjects that are so important to us at
Comsat—the human uses of space and

the exciting present and future of
domestic and international tele
communications.

Stephen A. Saft
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Inmarsat system are the responsibilities
of International Communications
Services.

Louis Pollack heads Intelsat Tech-
nical Services as Vice President. ITS
i responsible for providing a broad

range of technical services to Intelsat

including menitoring of the design,

‘construction and test of Intelsat V

satellites, operation of the Launch

‘Control Center and in-orbit services

related to existing satellites and design
of future satellite systems.

The head of Comsat Laboratories
is Jehn V. Harringten, who as Senior

Vice President, Research and Develop-

ment, has responsibilities onacorporate-
wide basis for all of Comsat’s R&D
activities.

dl’r_i_.'_t'olsat. Board elections

Irving Goldstein, Senior Vice President,
International Communications Services,
Comsat World Systems Division, is the

new Chairman of the Intelsat Board

of Governors.

Mr. Goldstein, formerly Vice Chair-
man of the Board, succeeds Randolph
H. Payne of Australia as the new chair-
man. Pedro Jorge Castelo Branco of
Brazil was elected as the new Vice
Chairman. Both men are serving.one
year fterms wihich expire next June.

Mr. Goldstein was named Director
of Comsat’'s European office in 1972,
and director of International Affairs in
1972. He was Assistant General
Manager for External Relations and
Business Development from 1977 until
March 1979 when he assumed his
present position.

Mr. Castelo Branco is the Intelsat
Board Governor for Brazil, Portugal and
Paraguay, and is the chief of the Wash-
ington, D.C. office of Embratel, the
Brazilian Signatory to Intelsat. He joined
Embratel's International Communications
Department in 1968, becoming Chief of
Staff for the Brazilian Minister, of
Cormmunications in 1974. He was
elected to the Intelsat Board of
Governors.in 1978.

Mr. Goldsteln expresses his'views on
the future for international communi-
gations on page 16.

Comsat General restructured;
three main units formed

Comsat General Corporation, a wholly
owned subsidiary of Comsat, has been
restructured info three main operating
units: Satellite Systems, Communications
and Information Products, and Systems
Technology Services.

Richard $. Bodman, Comsat
General's President and Chief Executive
Officer, said the reorganization would
enhance Comsat General's competitive
position and enable the Corporation to
agressively pursue new business,
services, and products within the tele-
communications industry.

William L. Mayo, Vice President,
will head Satellite Systems, which will
focus on'the design, ownershipand
operation of satellite systems on 8
world-wide basis. Currently, Comsat
General gperates two satellite systems,
Comstar and Marisat. The Communica-
tions capacity of three Comstar satellites
is leased to AT&T for domestic service.
Marisat, also a three satellite system,
provides satellite communications for
the L.S. Navy and commercial maritime
industries around the world.

Michael S. Alpert, Vice President,
will be in‘charge ef Communications
and Information Products, which con-
sists of two relatively new product

‘oriented businesses, Comsat General

TeleSystems, Ine. and Comsat General
Integrated Systems, Comsat General
TeleSystems, located in Fairfax, Virginia,
is engaged in the development, design,
manufacture and sale of high tech-
nology communications equipment.
Comsat General Integrated Systems,
in Palo Alto, California, is Comsat
General’s entry into the computer-
assisted design and computer-assisted
manufacture (CAD/CAM) market.
Systems Technology Services (STS};
under Dr. Burton |. Edelson, Senior
Vice President, provides a broad range
of services worldwide for the develop-
ment of satellite communications and
information systems, including systems
engineering, applications engineering
and systems operation management.
Among the current programs of STS
is the establishment of Intelpost, an
international mail delivery system via
satellite.
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‘Comsat's torus antenna

to begin operation in Alaska.

Multi-Visions, Ltd., an Anchorage,
Alaska, cable television company, is
making the first commercial use of
Comsat’s new 10-meter multiple beam
torus antenna:

Scheduled to begin operation by
early 1981, the torus for Multi-Visions
will initially receive three television
broadcasts from three satellites simul-
taneously. The antenna is capable of
receiving up to 72 different broadcasts
from U.S. domestic satellites.

The torus is a revolutionary antenna
design developed by Comsat Labora-
tories in Clarksburg, Maryland. With a
torus, a user can receive sighals from

as many as seven satellites at the same
time. By comparison, a conventional

parabolic antenna can access only one

satellite at a time.
 Because it is able to access multiple
“satellites, the torus offers major cost

advantages. Besides reducing the
amount of land necessary for several
parabolic antennas, the torus can
operate with less signal interference in
congested frequency areas such as
Anchorage.

In Anchorage, the torus will be
aimed at the orbital arc between 116
degrees and 136 degrees West Lon-
gitude. It will access Comstar D-1,

',"\
e 9
'i'-i@;’.*" '

Westar 2, and Satcoms 1 and 2. Multi-

Visions plans to install an optical fiber

link between the torus and its head end.
“With the torus we will be able to

provide our viewers with more television

programs much more reasonably than
the cost of three separate conventional
dishes,’ said Robert Uechitel, Chairman
of the Board of Multi-Visions. “In addi-
tion, we can easily ‘tune in’ future
satellites by installing relatively inex:
pensive feeds when needed. We've
always tried to be synonymous with the
state-of-the-art product in the state-of-
the-art state—Alaska!’ -

“We look forward to increasing the
diversity of programming offered by
Mult-Visions and bringing another
benefit of satellite communications to

_ the people of Anchorage;’ said John L.

MecLucas, President of Comsat's Worid

' Systems Division. “We believe the torus

has a number of economical applications
for domestic cable TV operators and
other communications users around
the world”

Comsat has filed with the FCC for
permission to locate torus antennas at
Comsat-operated earth stations at Etam,
West Virginia; Andover, Maine; and
Jamesburg, California.

The torus antenpa installation 'é'f.gomsar Laboratories

in Clarksburg, Marylend,
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Environmental Research and Technology
A Member of the Comsat Family

Environmental Research and Tech-
nology, Inc. (ERT), a leader in the field
of environmental protection and
monitoring, was acquired by Comsat in
May 1979. ERT is headquartered in
Concord, Massachusetts, and has offices
across the United States. ERT's
President is Norman E. Gaut.

This member of the Comsat family
offers a complete range of environ-
mental consulting, planning and
monitoring services, and I1s experienced
in conducting varied environmental
impact assessments. Principal ERT
services include: air and water quality
monitoring, regulatory tracking, environ-
mental engineering, site evaluation,
identification of permit requirements
and implementation of baseline survey
and measurement programs

In addition, ERT offers services in
conservation and land-use planning,
reclamation, solid and hazardous waste
management, remote sensing, environ-
mental chemistry, data management,
emissions sampling and control,
meteorological forecasting, noise
measurement, and ecological field
sampling and analysis.

ERT's clients include the mining,
iron and steel, chemical and paper
industries, electric utilities, refineries,
transportation agencies and many other
segments of industry and government

Comsat General Corporation and ERT

have begun work under a $2.2 million
contract to provide information services
on water resources to the U.S. Geo
logical Survey of the Department of

the Interior.

Recently, two five-meter antennas
were installed at Environmental Research
and Technology headquarters. The
antennas will receive water height
information from remote sites around
the country via satellite.

According to Comsat General
Program Manager Don Kutch and Ross
Yeiter, Vice President and Director, ERT
Information Systems Group, the project
currently includes data collection plat-
forms at 12 sites. By January 1981,
105 remote platforms will be operational
in New England, Arizona, Colorado,
Pennsylvania and Texas.

Hydrological data from the initial
12 sites (later from all 105 sites) is
processed by computer at the ERT Data
Information Center and transmitted in a
unigue format to USGS headquarters
in Reston, Virginia

The 18-month program should
validate the feasibility of remote collec-
tion of water data while enabling the
USGS to define the costs and require-
ments for real-time data collection.

The Comsat General and ERT
system could be expanded in the future
to include collection of data on rainfall,
water and air quality, soil moisture, snow
height and solar intensity.
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by Congressman Don Fugua, Chairman,

Committee on Science and Technology
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A new frontier for commerce?

The Space Act passed by the Congress
in 1968 declared that all space activities
of the National Aeronautics and Space
Administration should be devoted to
peaceful purposes for the benefit of all
mankind. With that direction America
has landed men on the moon, sent
unmanned spacecraft to the far-reaches
of our solar system to explore the
planets, demonstrated the application of
space technaology to the solution of
mankind’s needs here on earth, and is
about to complete the space shuttle
program which should make possible
routine and less costly access to space.

The introduction of the new space
transportation system with its recover-
able orbiter and space laboratory will
further expand the role of business by
permitting a more economical accom-
plishment of present space activities
and enabling industry to perform work
in space not previously possible because
of restrictions imposed by today's
expendable launch vehicles.

The reusability and weight lifting
capabilities of the space transportation
system, the interaction of man and
machine in space, and the unigue
attributes of the space environment
(such as near zero gravity, hard vaccum,
and freely available energy} will all lead
to new space activities with greater
commercial opportunities.

The nation’s first commercial
venture in space began in 1963 with
the formation of the Comsat Corpora-
tion and the founding of the international
consortium, Intelsat, with more than a

hundred participating member countries.

Comsat was formed as a privately
owned corparation to carry out a unigue
and challenging mandate embadied in
the Communications Satellite Act. This
mandate gave Comsat the responsibility
for establishing, in conjunction and
cooperation with organizations of other
countries, a global commercial com-
munications satellite system. In com-
menting on the establishment of Comsat,
President John F. Kennedy stated, “The
ultimate result will be to encourage and
facilitate world trade, education, enter-
tainment, and many kinds of profes-
sional, political and personal discourses
which are essential to healthy human
relationships and international
understanding’

In fulfilling its mandate, Comsat
established a global communications
system which has drastically reduced

rates for transoceanic telephone
services, e.g., the charge for a New York
to London phone call which was $12.00
before Earlybird is now $5.00 or less.
Additionally, other U.S. companies have
successfully entered the communica-
tions satellite business for domestic

use, providing video distribution, data,
and telephone services.

arth resources

data information
services will likely

be the next area for
commercial
exploitation of space
technology. Earth
observation satellites
have provideda
wealth of data useful
for agriculture, forestry, water resource
management, and the detection of new
mineral deposits. Although commercial
exploitation of these data is still only
beginning, a number of activities are
underway including a joint program
between the St. Regis Paper Company
and NASA calling for the space monitor
ing of 1.7 million acres of timber and the
formation of the GEOSAT committee

by more than 100 major oil, gas, mineral,
and engineering companies.

In November 1979 the President
announced the designation of the
Commerce Department’'s National
Oceanic and Atmospheric Administra-
tion to manage all operational civil
remote sensing activities from space.

NOAA, in coordination with other
appropriate agencies, was further

charged with the development of a

transition plan for moving to a fully
integrated satellite-based land remote- 4
sensing program. A very significant X
aspect of the White House announce-
ment was a directive that the Commerce
Department seek ways to further

private sector opportunities in civil !
land remote-sensing activities through
joint government/industry ventures, a
guasi-government corporation, leasing
arrangements, etc., with the goal of
eventual operation of these activities

by the private sector.

lam encouraged with the recognition
by the Executive Branch of the need for
continued efforts to stimulate broader
participation by the private sector in the
operation of civil remote-sensing sys-
tems. Industry and government share
the responsibility to assure that appro-
priate mechanisms are established to
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provide a larger role for the private
sector.

Materials processing in space is
another area which undoubtedly will
lead to commercial opportunities for
the production of high-value space
products in such areas as health, elec-
tronics, and optics. The concept of
space manufacturing is quite new with
the first experiment conducted on
Skylab. Experiments on Skylab and
Apollo manned space missions have
demonstrated new materials and
materials processing capabilities not
available on Earth which hold great
promise for use in making products with
new and unigque characteristics. Further
experimentation has been accomplished
by the Soviet Union during their ex-
tensive manned-spaceflight activities
and significant effort is also underway
by European countries.

Recently, the General Accounting
Office released a report which stated
that the United States must spend more
to maintain its fead in this technological
arena. The report further stated, "Space
manufacturing offers the possibility of
exploiting the unigue environment of
space to produce materials superior to
those produced on Earth or believed
impossible to produce on Earth. Whether
space manufacturing becomes a reality
depends on the results of future
materials research and the propensity
of government and industry, both here
and abroad, to invest. Success will
require eliminating some difficult insti-
tutional barriers and creating incentives.
Despite high expectations among U.S.
scientists, only limited success can be
expected in the next 20 years due to
funding constraints and limited backing
by the Administration and the Congress.
This could allow foreign competitors to
rapidly overcome any technological lead
in materials science in space now
enjoyed by the United States”

Within the foreseeable future the
cost of research, development and
operations in space will remain relatively
high. NASA responsibilities will continue
in government-sponsored programs
such as materials research and tech-
nology as well as in developing necessary
operational capabilities. However, the
prospects for uses of space for manu-
facturing goods and providing services
will provide a new and greater role for
the private sector. Therefore, the
private sector must be involved early
and should fully participate in estab-
lishing appropriate institutional, financial,
and legal frameworks.

American industries will be com-
peting in a world marketplace where
governmental policies and relationships
with industry can vary substantially.
During hearings with the House Sub-
committee on Space Science and
Applications, Dr. Sherwood Fawcett,
President of Battelle Memorial Institute,
noted, " ..in most advanced technical
countries, industry and government
are so closely related that it is sometimes
difficult to distinguish between them'’

In the past, the American system of
free enterprise has provided unparalleled
national growth; however, in looking
toward private industrial participation
in space, we cannot ignore the realities

of present world and national economies.

Within the American tradition of free
enterprise, characterized by minimum
governmental interference, new
approaches to high technology stimula-
tion need to be thoroughly explored
and evaluated.

ne bold and
innovative approach
to addressing the
needs of the private
sector in advancing
national capabilities
in space is embadied
in the proposed
legistation, H.R.
2337, which | have
introduced in the House of Repre-
sentatives. The objective of this bill is

to establish a mechanism to provide
investment capital and the necessary
business conditions for attracting
industries which can use the space
environment to manufacture products
and provide services. Target industries
include not only those which provide
aerospace equipment and systems for
governmental purposes but those which
supply goods and services for private
sector purposes.

The approach employed in H.R.
2337 is to provide a sufficient degree
of flexibility to balance the interests of
the government with those of private
enterprise in promoting aggressive and
worthwhile space ventures. National
interests would be served by ensuring
the pursuit of worthwhile projects which
advance the technology base of the
nation and also provide useful goods
and services for domestic and world
markets. Private sector interests and
objectives would be served by providing
a source of investment capital which
would be committed to high-technology
projects having significant prospects for
commercial success but which otherwise

¥
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might exceed acceptable risk to private
shareholder investments. Although
earth orbit is shorter in distance than
Washington, D.C. is from New York
City, the private sector may well view
this as an impenetrable abyss in the
process from conceptualization to
commercialization.

he mechanism

of federal support
envisioned in this
legislation seems
particularly appropri-
ate to space indus-
trialization which
has been nurtured
from programs es-
sentially the exclusive
domain of government. The legislation
would establish a corporation to provide
capital through direct equity invest-
ments, loans, and loan guarantees. A
trust fund would be established and
initially funded through federal appro-
priations. The Space Industrialization
Corporation would administer the fund
and provide the institutional connection
between the trust fund and private
enterprise. The Space Industrialization
Corporation would conduct its opera-
tions in a manner familiar to the private
sector and, accordingly, enter into
arrangements on a sound business
basis. The provisions of the bill recognize
differences in business arrangements
when private enterprise undertakes
research and development for the
competitive market as opposed to
producing goods and services for
government agencies. The typical
contractor relationship with a govern-
ment customer can often involve con-
ditions which inhibit private enterprise
innovation. In such cases, the Govern-
ment establishes needs and specifies
requirements, contrals the funding and
termination provisions, and owns the
property rights ensuing from the
contract. On the other hand, in dealing
with the private sector, the Space
Industrialization Corporation would
recognize commercial practices and
make financial arrangements consistent
with these needs while still protecting
the interests of the taxpayer.

The Space Industrialization Corpo-
ration is essentially an investment bank
having equity interests in space ventures.
The Corporation would be subject to
the Government Corporation Control
Act, 21, USC856, which brings its
activities under annual congressional
scrutiny while providing operational
flexibility to conduct a business function

as opposed to a government function.
Several provisions of the bill are directed
toward establishing a businesslike
relationship which would provide a high
degree of assurance that a private entity
could depend upon the continuity of
obligated funds, the commitment to
management and financial plans,
security in handling competitive infor-
mation, private ownership of patent
and proprietary data, and the ultimate
sharing in the benefits of the business
venture.

The extent to which Congress
should accommodate the needs of
private enterprise in promaoting entry
into space industrialization will require
further consideration. Specifically, the
Budget and Impoundment Act, 21 USC
1301, exemptions on spending authority
limitation would apply to the Corpora-
tion. The Freedom of Information Act,

5 USC 552, exemption for protection
of commercial and proprietary informa-
tion would be delineated as it applies to
management and financial agreements.
In addition, agreements entered into

by the Space Industrialization Corpora-
tion would provide for full private
ownership of intellectual property
rights and subject all parties to
performing the contracted obligations.

Profitability would be an important
consideration in measuring the success
of the Space Industrialization Corpora-
tion investments. Commercially success-
ful projects would provide the cash flow
necessary to reimburse the trust fund
and to form the basis for viable ongoing
operations. The goals are to eventually
return federal appropriations through
tax revenue to the U.S. Treasury and to
sustain a stockholder-owned, venture
capital enterprise to provide the source
of private funds for infusion into space
industrialization activities. Commercially
unsuccessful projects, although failures
in a finanical sense, could provide
invaluable technical information for
future projects.

What is important now is to keep in
mind that technology and current
research and development programs
are not restricted to uses that can be
forecast today, but are only limited by
the farthest reaches of creativity and
imagination. Only the creative minds of
mankind can ultimately determine how
soon outer space will become an avenue
of commerce. The challenge before us
will be met through the expertise of our
scientists and engineers and the cre-
ative pursuit by both government and
private industry.
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POLICY AND PROSPECTS FOR THE 1980s.

As the barriers to competition come
down, the media side of the communica-
tions business is rushing toward diversity,
There are 8,608 radio and 988 TV
stations on the air, double the number

in 1960. UHF TV and pay TV are finally
booming; there are 233 pending
applications to put UHF stations on the
air. Cable TV reaches one household in
five and is growing at 20 percent a year.
Most new cable systems have over 30
channels, and the competition for
franchises is so fierce that some appli-
cants are proposing systems with over
100 channels. In addition to the three
major TV networks, stations across the
country are served by the public net-
work, a religious network, a Hispanic
network, three sports networks, and 21
regional services. For households with
cable TV, there are over 30 more
providing movies, news, children’s
shows, black-oriented programming and
even live coverage of the House of
Representatives.

This explosion of choice is providing
the economic base for “narrowcasting;’
programming aimed at particular groups
of viewers instead of the lowest common
denominator. This abundance is not
utopia. Quality programs require talent
and lots of money no matter how many
channels are available. But it is giving
people services they want, as demon-
strated by the explosive growth of cable
and pay TV. (This competition seems not
to be jeopardizing basic broadcasting;
the typical TV station showed a 26
percent profit in 1979.)

Seven programs are underway to
continue this expansion and take
advantage of the multiplying channels to
deliver public services:

Spectrum. The recent World
Administrative Radio Conference ac-
cepted a U.S. proposal that will expand

the AM radio band by 10 percent. The
U.S. has also proposed that the Western
Hemisphere narrow the spacing between
stations from 10 kHz to © kHz; the
Eastern Hemisphere already has this
narrower spacing. And the FCC has
limited the coverage of the “clear
channel" radio stations. These steps
should produce slots for almaost 1,000
new AM radio stations.

The FCC has also proposed four new
VHF TV stations and ordered TV manu-
facturers to improve UHF reception. It is
now considering more VHF “drop-ins”
and NTIA proposals to provide more
FM stations.

There will be many applicants for all
these new stations. We believe top
priority should go to minority groups,
public radio, radio stations restricted to
daytime operations, and rural areas.

Deregulation: The FCC has taken
dramatic steps. It dropped most of its
once harsh restrictions on cable TV,
accelerating the cable boom. (This action
leaves to Congress the dispute about the
adequacy of cable’s payment for the
programs it picks up from over-the-air
TV.) The Commission has also deregu-
lated receive-only earth stations;
dropped some of its requirements for
engineers’ licenses; relaxed its restric-
tions on pay TV, and slashed the
paperwork required for broadcast
license renewals. Because radio is highly
competitive and the new spectrum
actions are making it more so, the FCC
is now considering substantial radio
deregulation.

Minarity ownership: In 1977,
minorities held fewer than 1 percent of
the broadcast licenses. The President
launched a program that has already
doubled this number. The program
includes FCC incentives to encourage
sales to minorities, loans by SBA and

by Richard M. Neustadt. Associate Director,
Domestic Policy Staff, The White House
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other agencies, and training for potential
owners. Progress will accelerate soon
when the new station slots become
available and private loan funds come on
stream. In addition, the FCC has stepped
up enforcement of its egual employ-
ment rules.

Public broadcasting: Among the
multitude of media voices, we need
strong, independent public TV and radio
systems. The President's first com-
munications initiative led to the 1978
Public Telecommunications Financing
Act, which provided increased Federal
support, especially for program pro-
duction; the system'’s first long-term
plan; and increased community involve-
ment through citizens’ boards and
sunshine for meetings and records.

Another major goal was to extend
coverage. All Americans pay for public
broadcasting, so all should be able to
receive it. Public TV reaches 90 percent
of households, but the increasingly vital
Public Radio system reaches only 65
percent—and even fewer at night. Under

the new program, grants already have
been awarded to extend public radio to
10 million people and public TV to 3}
million. NTIA has developed a plan to
reach 95 percent of the country by
about 1985.

Rural communications: Diversity is
doing well in the cities, but many rural
Americans still get very limited service.
The expansion of public broadcasting
and the new radio and TV stations will
help. In addition, we launched a rural
telecommunications program to help
rural telephone and cable TV companies
provide broadband service. So far, joint
REA-FHA loans totalling $8.5 million
have been provided; up to $90 million
will be available over the next three
years. To complement this effort, we
asked the FCC to lift, for rural areas,
the rule restricting joint ownership of
telephone and cable.

These steps will give rural residents
access to more TV channels, and the
cables can help deliver public services.
For example, a hospital can diagnose
patients in a small town clinic by two-
way cable TV, sparing patients and
doctors long trips; a rural school can
use cable to plug into a city school’s
foreign language classes.

Captioning for the deaf: New com-
munications technology also can help
the deaf. In 1977, President Carter
asked the networks to help establish

closed captioning for television. This
system uses a blank portion of the TV
signal to transmit captions so the deaf
can understand programs. A decoder
makes the otherwise invisible captions
appear at the bottom of the picture. A
captioning institute has been created;

affordable decoders are on the market;
and 20 hours a week of captioned
programs are being broadcast through-
out the country.

Satellites: In the early 1970s NASA
experimented with public service
communications satellites. Now that
commercial satellites are available, the
President’s space policy shifted the
mission to NTIA, NTIA has just an-
nounced grants to four “wholesalers”
who will obtain commercial circuits for
a variety of public services users. The
first project is already on the air; the
Appalachian Community Service Net-
work is distributing education programs
by satellite to cable TV systems.

These policy areas will need work
throughout the 1980s, but the directions
are fairly clear. Meanwhile, technological
change creates new opportunities
and problems.

The communications industry is
booming in spite of the recession. Media
diversity will keep growing, and video-
disks and cassettes will soon offer a new
dimension if they are sold and used like
records. The most dramatic impact,
however, will come from data processing
and storage. If the price of automobiles
had fallen the way the price of com-
puters has during the last 30 years, a
Rolls Royce would cost a quarter. That
trend will continue for the foreseeable
future. We will see computer chips used
in factories, cars, home appliances and
games. They will be spread throughout
communications systems, creating
“telecomputing” networks. Much of this
needs no government action, but we do
foresee a new and challenging policy
agenda.

Among the many policy areas which
will receive attention are those concern-
ing spectrum allocation and assignment,
government systems and various inter-
national issues. However, three areas of
particular relevance to media diversity
are information property rights, the
advent of home information
systems and public
information institutions.




Property rights: Information is an
unusual commodity; you can transfer
it and still have it. As communications
channels multiply, there is more de-
mand to share information, at a minimum
price. There is also more demand for
new information, requiring incentives to
produce it—a high price. This conflict
has popped up in the arguments
about royalties from use of paper
copiers and videotape recorders; in the
fight over cable TV operators’ payments
for broadcast programs; and in the
debate over technology transfer abroad.

In the next few years we will have to re-

examine the balance struck in the patent
and copyright laws.

Home Information Systems: The
British, French, and others have
launched systems that transmit data
from computers to people’s homes,
usually displayed on TV sets. The
information can include news, theater
listings, airplane schedules, ads, etc.
There are three varieties of trans-
mission: Viewdata uses telephone lines;
cable TV uses coaxial cables; and
Teletext uses a blank portion of the
over-the-air TV channel. Some futurists
say these systems will become our main
information source, supplanting news-
papers, magazines, and broadcast news.

Viewdata and cable can also operate
two-way, turning TVs into computer
terminals. By the end of the decade we
may be using phone lines or cable to
shop and bank from home, send mail,
turn on appliances, play computerized
games, and so on.

This technology poses tricky policy
questions. CBS wants the FCC to set a
technical standard for Teletext; others
think that would be premature. Cable
operators are interested in the data
business but fear it could expose them
to regulation as common carriers.

AT&T wants to computerize the
Yellow Pages and other information
services (using Viewdata); newspaper
publishers want to limit Bell to hardware
while they and others provide the
information and sell the ads. Computer
records of people’s habits in shopping,
banking and movie-watching also raise
privacy concerns; companies that offer
two-way systems should adopt the Fair
Information Practices discussed earlier.

These systems can handle a lot of

»  information; for two-way data retrieval
the capacity is infinite. We should
therefore stick to our First Amendment
principles and avoid the kinds of content

regulations now applied to broadcasters.

The problem is that these systems can
put control of the information in too few
hands. For Viewdata, the Administration
has suggested an answer: the common
carrier bill should let AT&T's computers
relay news produced by others but not
let Bell originate its own editorial
material. The question remains open for
cable, because its operators control
both distribution channels and content,
and for Teletext, because it is an over-
the-air service that may be classed as
“broadcasting”’

Electronic information systems are
booming in the workplace (e.g., elec-
tronic mailboxes and legal research
computers), but no one knows how
many people will pay to bring them
home. With no government monopoly
to push them, these systems’ growth
will depend on demand, as it should.
The rules must be clarified, however, so
the test is fair.

Information Institutions: The
explosion of technology, the policy of
competition, and the limits on govern-
ment spending together pose challenges
for the public institutions that handle
information. Old fashioned mail will be
around for a long time, but the Postal
Service must plan for inexorable in-
creases in its costs, while the declining
cost of electronic messages pulls
customers away from the mails. The
public broadcasting system’s needs are
rising, but Federal funding has leveled
off and the proliferation of commercial
TV networks raises questions about
PBS's role. When Congress next con-
siders public broadcasting legislation
in 1981-82, it will debate the competing
claims of national and local programs
and the idea that the public system
must diversify into commercial ventures
to remain healthy. Libraries’ costs are
also surging, and their tradition of free
access for all is baffled by information
stored in data bases that charge by the
hour. A recent White House Conference
struggled with the libraries’ future in an
electronic age.

There are many more items on the
communications agenda. The work of
the past few years has put into place a
policy direction and a government
structure to deal with these challenges.
But the pace and the issues of the
next decade will make the last
one ook easy.
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The Global Communications Future,
Challenges and Opportunities

Congress declared in 1962 the United
States policy of creating a global com-

mercial communications satellite system,

and authorized the creation of Comsat
to develop and participate for the U.S.
In this system. The unique cooperative
venture which was developed, the
International Telecommunications
Satellite Organization (INTELSAT),
today owns and operates the global
commercial system. Comsat as the U.S.
member of Intelsat provides satellite
connections to communications com-
panies for service from U.S. earth
stations to other countries. A sub-
stantial amount of the Corporation’s
net operating income now derives from
its participation in Intelsat. Following

the successful establishment of Intelsat,

Comsat was designated in 1978 as the
U.S. participant in the International
Maritime Satellite Organization,
Inmarsat, whose global system is
expected to be operational in 1982
These two key functions have
recently been placed in Comsat’s new
World Systems Division (see the article
in Notes, page 2). As part of this
reorganization Irving Goldstein, who
has been responsible since 1978 for
management of our Intelsat business,

has been named Senior Vice President
tor International Communications
Services, which includes responsibility
for the Inmarsat as well as the Intelsat
Services.

Comsat Magazine, in the first of
several interviews with officers of
Comsat World Systems Division,
recently discussed with Goldstein the
challenges facing our Intelsat business
n the next decade. That interview
forms the basis of the rest of this article.

For Goldstein, the oft-predicted
future communications explosion is In
fact underway today, and demand for
international service will continue to
grow through the 1980s.

"It is striking to recollect that, in
1965, satellite service was available
only between North America and
Western Europe—one satellite path!’
Goldstein says. "However, by the end
of 1970, only five years later, there
were 131 paths linking 30 nations over
five satellites. And by August 1980
there were 807 satellite paths in use
throughout the Intelsat system, between
292 earth stations in 113 countries
over satellites stationed above the
Atlantic, Pacific and Indian Oceans.



“This expansion has been paced by
technological change;” Goldstein adds.
“We have gone from the 240-circuit
Intelsat |, Early Bird, through the
Intelsat IV-As with their 6,000-circuit
capacity, and shortly will begin launching
satellites of the Intelsat V series, each
with a circuit capacity of 12,000”

The Intelsat V generation of satel-
lites, nine of which are on order, will
be able to accommodate communica-
tions in different roles well into the 80s
but will have insufficient capacity to
carry Atlantic or Indian Region Primary
satellite traffic beyond the mid-80s,
according to Goldstein. This insuffi-
ciency will not result from the loss of
satellite life but because capacity will
be exceeded by demand.

“So, it 1s critically important,” says
Goldstein, “for both Intelsat and Comsat
to be responsive to and to anticipate
demand. We now have underway, in
both organizations, very extensive
planning for the satellites and the
techniques we will need to utilize,
starting as early as the mid-80s. This
means that hardware and systems need
to be designed and procured within the
next years and that this early planning
is absolutely critical in order to keep us
in the forefront of the telecommunica-
tions industry in the second half of
this decade”’

In addition to the growth factor to
be considered in the “decade of chal-
lenge,’ there is also the element of
change: change in the technology and
change in the operating environment.
The competing cable technology has
made great strides and is also on the
threshold of significant change, the use
of the submarine fiber optic cable. This
will help reduce the cost of cable
circuits, which in turn will benefit the
U.S. user. Thus, it is necessary that
there be continued breakthroughs in
satellite technology to maintain the
competitive edge of satellite coverage.

Goldstein predicts increased
development of satellite capability,
including inter-satellite links. “'Inter-
satellite links, which, literally, will
enable two satellites to function as a
single satellite, offer very important
opportunities for future use. For ex-
ample, one prospect has two large
satellites linked in a manner that, as
far as the users are concerned, makes
them appear as if they are one gigantic
satellite. Yet this capability, although
costly, will be achievable at a fraction
of the cost that would be required to

design, build and launch a single
satellite of comparable capacity. espe-
cially since launch costs are a major
component of the cost of any satellite
system!" In addition to keeping down
costs, according to Gaoldstein, inter-
satellite links will permit more areas of
the world to access each other directly.

Many of the innovations Goldstein
sees contributing to the technological
advancement of satellite communica-
tions have been either developed at, or
improved by, Comsat Laboratories,
which is also part of the new Comsat
World Systems Division. Among Comsat-
developed breakthroughs is TDMA/DSI
(Time Division Multiple Access/Digital
Speech Interpolation), an extremely
promising modulation access technique
which will allow much greater benefits
from the bandwidth available for
satellite communications. It is expected
that such technologies will come into
use during the Intelsat V era and mature
in the Intelsat VI era through the rest
of the 1980s. Another significant
development evolving before the end
of the decade will be the utilization of
new frequency bands which were
allocated to satellite service by the 1979
World Administrative Radic Conference
(WARC).

Goldstein sees the telecommunica-
tions industry continuing to move from
analog to digital with all forms of
communications, including voice and
video, becoming digitalized. Comsat
presently offers its digital service which
has the equivalent transmission capa-
bility of 70,000 words per minute,
permitting the full page of a newspaper
to be transmitted digitally in a matter
of seconds, a full photo negative of the
same page in five minutes, and com-
puter-to-computer information, which
previously took eight hours by con-
ventional links, in 30 minutes.

“| see enormous growth in the next
decade at no lessening of pace over the
previous one;’ Goldstein concludes. “If
we continue to expand our expertise
in the telecommunications industry,
it we stay alert and adaptable to techno-
logical change and if we continue to
apply concepts that improve the
performance and cost of satellite
communications, Comsat can look
forward to a continuation of its vital
role in the field of worldwide
communications’’
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the CML Satellite Corporation in 1972.
Three years later, SBS was born when

Comsat purchased the interests of MCI
and Lockheed and arranged for IBM to
become a partner. Aetna stepped in to

fulfill the FCC requirement for a

third party.

Above all, the SBS story marks the
creation of an integrated, all-digital
satellite communications system to
carry voice, data, image and electronic
mail communications for business and
government organizations. And it under-
lines a statement made some 15 years
ago in Fortune magazine after the
launch of the first Early Bird satellite:
“Nothing can stop this technological
revolution, any more than the Mississippi
River can be stopped"’

Looking to the Heavens

Early next year SBS will introduce a new
dimension of intracompany satellite
communications. In this realm, plants
and offices beam messages to each
other through the SBS satellite. On top
of each company installation or in its
parking lot, a five-meter antenna (or
seven-meter in some areas) looks to the
sky, external evidence of the futuristic
communications occurring within.
Multiple leased lines no longer criss-

cross the company’s dispersed buildings,

carrying different transmissions to their
distant ends. Instead, a master switching
device—the "satellite communications
controller” (SCC)—is the gatekeeper for
all company traffic. Inside this machine,
electronic sleight of hand converts the
various digital and analog (wave) signals
into millions of digital bits each second.
The homogenous digital stream is then
fired in bursts to the satellite for
broadcast to company earth stations.

The SBS system measures telephone
lines in yards—from the SBS earth
station to the company switchboard. At
the earth station the lines stop as the
SCC digitizes the caller's voice for its
trip through space. At the end of their
triangular journey, the digital pulses—
perfect mathematical representations of
speech—are reconverted into waves
and routed through the facility's internal
phone system. (Neither speaker nor
listener is aware this process has
taken place.) In similar fashion, with
appropriate interconnections, all the
company's communications—data,
facsimile, teleconferencing—are
prepared for transmission via satellite.

What SBS has created is a flexible,
high capacity transmission system

capable of handling a number of separate
intraorganizational networks, with the
satellite acting as a celestial microwave
tower. The system will operate in the 12
to 14 gigahertz frequency bands, higher
frequencies than the 4 to 6 gigahertz
bands over which most microwave
transmissions currently flow. This is an
important feature: it means that small
earth stations can be placed in metro-
politan areas without experiencing
interference from other signals.

A Short Queue

SBS customers will send traffic through-
out their networks on a “demand
assignment” basis, that is, they will
share the satellite transmission capacity
as needed. But the sharing mechanism
will be automatic and invisible to each
user. This 1s accomplished through a
technique called time-division multiple
access (TDMA). Here, each second is
divided into slots measured in milli-
seconds and each user receives an
exclusive slice of time to send traffic.
The system, monitored at the SBS
Network Control Center near SBS head-
quarters in McLean, Virginia, will sweep
from one earth station to another in
response to customer usage.

One virtue of this arrangement 1s
that the system dynamically moves
capacity to where it is needed among
networks and within networks. For
example, iIf Company A’s earth station in
Boston has relatively little traffic to send
during a particular slot, that time can be
reallocated to another earth station that
needs it. There is no waste of trans-
ponder capacity and the system auto-
matically adjusts to a customer’s
changing transmission routes, traffic
density and types of messages. Best of
all, the satellite’s capacity is so large that
users will be able to send information
between operations hundreds of times
faster than is now possible. Timely data
on inventories, sales, accounts receiv-
able, etc., can be transmitted quickly
among dispersed locations, permitting
tighter management control and
improved decision-making procedures.

Special Carriers

Satellite Business Systems is one of
several specialized communications
common carriers that serve various
segments of the communications market.
SBS has targeted intracompany business
communications as its principal market,
a $7 billion market that SBS says has
not kept technological pace with
information requirements.

Caontmived on page 22
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In five years SBS has put together
its innovative system in a capital-inten-
sive $375 million start-up. Its work
towards system operation will culminate
when the first of two SBS satellites is
launched from Cape Canaveral. (See
related story on the SBS facilities which
monitor and control the satellite in
space.) Meanwhile, at SBS's System
Test Facility and at field trial sites, final
hardware and software tests are under-
way. Satellite transmission testing is
being conducted using Canada’s ANIK
B satellite and a WESTAR sateliite. In
the Netwark Control Center, where
overall system management will occur,
controllers, monitors and information
systems are undergoing carefully
programmed testing. Successful field
tests using SBS earth stations at IBM
sites in Poughkeepsie, New York,
Research Triangle Park, North Carolina,
and Los Gatos, California, are about to
be concluded.

Doing Business with SBS

An important byword for SBS is “all-
digital’’ To companies currently relying
on the telephone system to carry their
messages, the implications of this term
are difficult to overestimate. General
Motors, for instance, has 20 distinct
networks, each performing a different
task. At Ford, six data networks stretch
from one building. Like other large
communicators—SBS studied seven
companies whose average communica-
tions costs are $85 million annually—
these companies rent full-time private
lines to link their operations. In doing so
they pay for 24-hour channel capacity
for a system that, by and large, works
the same hours the employees do. This,
along with the capital investment
necessary to sustain a host of redundant
networks, and a certain amount of
built-in subsidization of residential tolls
by business users, turns up in the “cost
per message sent”’

To the SBS customer, the voice
communications cost equation looks
quite different. To begin with, the
maintenance of a group of leased lines
and special networks like WATS, MTS,
CCSA, etc., is factored out. All of the
company’s traffic follows an invisible
route to the satellite for beaming to any
number of intracompany earth stations.

The distance of a call becomes
irrelevant with the SBS system—the
satellite sends the same stream of digital
bursts to all earth stations simulta-
neously. Conversations remain private,
however, because the satellite com-

munications controller at each station
filters out all but the traffic “addressed”
to that station.

Services Match Needs

Currently, 90 percent of corporate
telecommunications is voice traffic.
SBS addresses this market with its
Communications Network Service. CNS
service comprises two separate offer-
iIngs: CNS-A and CNS-B. CNS-A users
will be large organizations with high-
volume communications between
dispersed facilities. They will use SBS-
provided eguipment—earth stations and
assoclated interconnections—dedicated
exclusively to their requirements for
voice, data, and image communications.
A major appeal of the SBS system is the
ease with which the different applica-
tions can be handled. But, on voice
service alone, SBS is competitive with
existing telephone services. In fact, SBS
estimates that certain large users will
see a 10 percent savings in voice costs
alone with CNS-A.

Once customers have a CNS-A
netwark for voice communication, they'll
find it easy and relatively inexpensive to
migrate to the other services. Some
CNS-A customers are following this
voice-plus path. Others, however, are
starting first with data and will migrate
to voice and other applications.

CNS-B is for customers whose
smaller volume of traffic does not justify
dedicated facilities. Here, the same SBS
facilities are provided, but they may be
shared by two or more users. Although
there is some limitation on maximum
network size because of the shared use,
CNS-B customers can still expect
savings on voice communication costs.

In both services, “off-net” calls (calls
made to or from stations not in the SBS
system) can be made via commaon carrier
services extending from the earth
stations.

SBS is also planning an Exchange
Services network to compete with long
distance offerings like Southern Pacific's
Sprint, MCl's Execunet and the Bell
System’s WATS. Beginning In late 1981,
20 SBS Exchange Service earth stations
plus telephone lines leased from other
carriers will provide a low-cost message
service among 75 metropolitan areas.
By 1983 another 75 metropolitan areas
will be added. A "Type 1" ES customer
would receive dedicated access lines to
an appropriate earth station, while
“Type 2" users would make the same
connection over public phone lines.




For Fortune 500 corporations with
majar communications requirements,
the CNS service will be appealing for a
number of reasons. Insofar as it may be
compared to existing services, CNS is
competitively priced. On top of that, the
customer automatically receives the
opportunity for an integrated network,
and the cost of adding other applications
1s low. For example, the user simply
interconnects high speed communicating
copiers to his network to send these
otherwise slow moving messages with
SBS speed. Computer data, of course,
is already in digital form, and, with the
appropriate interfaces, is handled at

vastly greater speed by the SBS netwaork.

Sending Data

The last decade has seen tremendous
advancement in computer technology.
The machines are faster, smarter and
less expensive. But while the speed with
which computers can produce data
increases, the rate the information can
be sent over prevailing phone lines re-
mains startlingly slow: typically 9,600
bits per second. The result 1s obvious:
computers being used by corporations
to track important data—inventory
levels, sales or earnings—are generating
information hundreds of times faster
than it can be transmitted. To com-
pensate, the data must be stored in
intermediate buffers or the computer
must be throttled down, an expensive
compromise.

The SBS system changes all this.
Because 1t speaks the computer's
tongue, data can be sent from computer
to computer at a variety of rates up to
1.5 million bits per second initially.
Speeds of 3.1 million and 8.3 million
bits per second will be made available
when demand for them develops. To put
this in perspective, suppose a company
wants to send a 1-billion bit reel of data.
Even if the sender uses what is generally
the fastest speed available today, 56
kilobits per second, it will take 5% hours
to send the data. The same file can be
sent in 12 minutes at 1.5 million bits
per second.

This opens up a host of heretofore
impractical data processing strategies
for the customer. For instance, huge
files can be copied quickly and inexpen-
sively and sent to multiple locations, a
safeguard against loss. A central
computer can send tasks over the
satellite system to an underutilized
machine in the company’s computer
system. In a like manner, minicomputers
in the field could send data to a head-

quarters CPU for processing. All of
these methods are handled adroitly by
the SBS network.

“The application of new
technology and innovations
to communications will
make the 80's an exciting
decade for us all. For SBS,
1t will be the decade that we
were launched and grew
to be one of the more
significant businesses in one
of the fastest growing
industries in America. Who
could ask for a greater or
more satisfying challenge?”

Robert C. Hall, President

Satellite Business Systemns, before the
New York Socrety of Security Analysts,
April 10, 1980

Facts About Fax

Facsimile machines used by businesses
today are slow, expensive to operate
and often deliver poor quality copies. At
four to six minutes per page, these
transceivers, operating via conventional
carrier lines, are relatively expensive to
operate and make sense only for high-
priority, time-sensitive documents.

By contrast, an SBS user can send
70 high quality pages per minute with
“electronic document distribution’’
Using new high-speed communicating
coplers, a customer can send letters,
contracts or drawings point-to-point or
to multiple destinations. A prototype of
the new communicating copiers to be
used by SBS customers has been
developed by AM International and 15
being demonstrated at the SBS
Demonstration/Test Center in Reston,
Virginia.

Best of all, the electronic mail
system works a 24-hour day. At night,
when the doors are locked and the
employees at home, the company’s
communicating copiers will resurrect 23
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batches of stored messages and send
them to distant offices with 100 percent
overnight delivery.

Taking this a step further, some
observers say that future electronic mall
could also emanate from communicating
typewriters interconnected into such a
satellite network. Using something
similar to a visual display terminal (VDT),
a secretary could type a letter, attach
the appropriate electronic “address' and
send the copy directly to another
terminal at a distant facility.

Instant Meetings

The major reasons why teleconferencing
is not widely employed as a business
tool today is cost. Conventional trans-
mission facilities do not offer the
necessary bandwidth for video trans-
mission. Thus, where teleconferencing
is used, its function is severely restricted
and expensive.

The SBS system takes care of
exisiting shortcomings; the video
signal becomes just another digital
message sent to the satellite. The SBS
customer can easily and economically
add this application to his network.

Meeting participants can gather in
distant meetingrooms and see each
other through a video window: perhaps
a four-foot-square screen mounted on
the wall. They can hand documents or
charts back and forth using a document
scanner built into the meeting table,
itself specially shaped to avoid image
distortion of any of the participants.
No studio-like lighting is necessary and
the audio system permits any participant
to speak and be heard at any time,
Just as in a face-to-face encounter.

With teleconferencing, executives
will find that productive meetings can
be scheduled with greater frequency.
The participants do not arrive worn out
from the usual long distance traveling
that precedes most meetings. SBS also
believes that the application has great
potential as a teaching tool. Seminars
for sales people, for example, often
require group travel to one location, an
expensive way to pass information.
With the SBS teleconferencing system,
multiple field marketing offices can
get together via satellite.

Ten on Line

Ten corporations have contracted for
the Communications Network Service
so far. Two of them are partners in SBS:
IBM and Aetna. Five others who have
announced their service contracts are

Allstate; Boeing Computer Services Co.,
a subsidiary of Boeing Corp.; ISACOMM,
a communications subsidiary of Insur-
ance Systems of America; The Traveler's
Corp., and Westinghouse Corp.

Boeing is SBS’s first data customer
and will use the system initially to
broadcast computer data between
earth stations in Vienna, Virginia, and
Kent, Washingtaon, a Seattle suburb.

IBM plans voice service initially
among six major locations with data
and teleconferencing applications
in the future.

ISACOMM'’s network will initially
include two stations in Wassau,
Wisconsin, and St. Louis for the transfer
of data files between computer centers.

Westinghouse initially will send
computer applications between Its
Pittsburgh headguarters and facilities
in Dallas, Los Angeles and Baltimore.

Aetna will transmit voice and tele-
conferencing between two earth
stations, and Traveler's will have high-
speed data capability (1.5 Mbps)
between two stations.

A New Concept

SBS has offered these companies more
than communications. It has offered
them a single but powerful concept:
that productivity rides the crest of
information. In a society where one-
half of the labor force produces infor-
mation rather than physical goods,
intracompany communications have
grown in volume and importance. The
growth has many sources. Diversifica-
tions and mergers mean heightened
communication between formerly
separate facilities. Rising fuel and
transportation costs spell future con-
struction of manufacturing plants near
resource deposits and marketing
regions, often apart from headquarters
locations. Circumscribing all this is a
competitive atmosphere where cor-
porate “reaction time” in both work-
place and marketplace must be all but
instantaneous.

The SBS system marks the beginning
of a new era. The way we work—and
live—is about to be changed; the two-
lane communications “roads” over
which we've traveled for so long are
being replaced by celestial
“superhighways''

Comsat is proud to be a partner
in the establishment of Satellite Business
Systems and the innovative SBS
system—a system which will bring
increased productivity to business
customers—via satellite.

il
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When the first SBS satellite is launched
into space, the precise orbital position-
ing of the spacecraft—a complex mix
of time (two months), distance (22,300
miles), astrodynamics, physics, and
some luck—will begin.

This all-important assignment will
be handled by SBS's new tracking,
telemetry and control (TT&C) network,
which comprises twin control stations
in Clarksburg, Maryland, and Castle
Rock, Colorado (25 miles south of
Denver). Initially, Comsat's Satellite
Launch Control Center, located at
Comsat headquarters, will play a central
role in the process, but its work will be
over soon after the apogee motor on
the satellite is fired.

When the vigil begins, antennas at
the two TT&C outposts, one in cool,
green Eastern countryside, the other in
cracker-dry, prairie dog territory, will be
pulling in microwave whispers from a
cylinder-shaped vessel floating In space.
Inside each station, a maze of com-
ponents will stand listening as oscillo-
scopes flash, meters wave and com-
puters whirr. Hard copy printers will
offer reams of data on the satellite
while television monitors gleam with
wiring schemes, circuit diagrams and
computer formulas.

Nor will direct satellite signals be the
only source of information reaching the
TT&C network. Far-flung Intelsat sys-
tem earth stations at Andover, Maine;
Paumalu, Hawaii, Fucino, Italy; and
Carnarvon, Australia, will track the
satellite during its preliminary “transfer”
orbit—an elliptical course which will
take the satellite out of the “sight” of
the two SBS TT&C stations. Around the
first of the year, when the satellite finally
reaches the apogee (farthest point) of
the transfer orbit, an onboard apogee
motor will be fired on command from
one of the Intelsat stations. The craft
will then be propelled into its final
“circular” route: a geosynchronous
orbit over the Equator at 105 degrees
West Longitude. With the satellite back
in sight, the SBS TT&C network will
assume the tracking and monitoring
chores.

The Clarksburg station, 28 miles
from the SBS Spacecraft Engineering
staff at SBS headquarters in McLean,
Virginia, will act as the principal center
for receiving and processing telemetry

...Guiding the SBS satellites

{messages) sent by the satellite. Engi-
neers at Clarksburg will be continuously
checking the satellite’s power supplies,
its orbital path, and the workings of its
thousands of parts. Early next year,
when the satellite is expected to beam
communications to customers’ earth
stations, a radio frequency monitor at
Clarksburg will scan the satellite’s tran-
sponders, looking for signs of frequency
drift, translation error or signal
interference.

Complementing this role as a clear-
inghouse for satellite telemetry, the
East Coast segment also houses the
Satellite Control Facility (SCF)—the
main center for all TT&C activity
involving the satellite. Commands to
the spacecraft—to correct its position
or to engage back-up components, for
example—originate at the SCF,

These messages, however, reach
the satellite from the Castle Rock station,
having first reached the Colorado-based
partner via the stations’ computer link.
The Castle Rock side is issuing the
commands because its location is inside
the area from which the satellite is
programmed to look for signals of
that nature.

Engineers at Castle Rock, able to
“talk” with the satellite, will conduct
preoperational testing of the craft's
communication circuits, and, using a
fully-steerable 12-meter antenna, will
track the satellite’s drift in space.
Perhaps most important, the Colorado
station is the "beacon” station; the
satellite will track a radio frequency
beacon sent by one of the station’s
antennas.

The role of these two stations,
2,000 miles and three time zones apart,
is much like that of the steering wheel
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of a car—without which, the seemingly
more important parts (the motor or
transmission) lose their value. Working
in concert, forming a triangle with the
satellite, the stations will track and steer
the satellite, keeping it within a small
“box"" In space.

The satellite vl tend to drift from
its box because its orbit, although
synchronous, will never be perfectly
circular—an effect produced by the
slightly ellipsoidal (rather than spherical)
shape of the earth. To counter the
satellite’s propensity for leaving its
desired station, computers at Clarksburg
will produce a schedule for the firing
of control jets on board the satellite.

The satellite becomes useless if its
antennas are not pointed at just the
prescribed angles to the earth below.
To put this positioning task of the Castle
Rock station in perspective, imagine
shining a beam of light at a target
22,300 miles away. Should your aim be
a degree off, you might not notice it at
the light’s origin. But over that long
journey, the deviation magnifies; the
light arrives miles wide of the target.

Similarly, the satellite’s antennas will
beam signals to their targets: the 48
contiguous states. If the antennas are
aimed a fraction of a degree wide, then
the beams, which are shaped to fit
specific regions below, will miss their
designated areas of coverage.

SBS's satellite will keep its antennas
aligned in a simple, yet fascinating way
it will “recognize” and track Castle
Rock’s beacon in much the same manner
that a plane follows a landing signal to
an airport runway.

Holding onto a satellite with an RF
beacon i1s one of many advantageous

features which Anthony van Hover,
Manager of Satellite Control Engineering
for SBS, spent three years designing
into the TT&C network. His design for
Clarksburg, for example, combines the
Satellite Control Facility with an earth
station to permit monitoring of both
satellite telemetry and radio spectra
from the same location. Only two of

the three Clarksburg antennas are
involved in the TT&C functions; the
third is a prototype of the kind to be
used at customer locations. Each station
also has two back-up power sources

a self-contained battery subsystem and
a 400-kilowatt generator.

Van Hover's design employs many
"“one-of-a-kind" processing and monitor-
ing components, and Comsat, under
contract to SBS, supported the TT&C
projects by manufacturing and installing
important hardware. Comsat Labs, also
at Clarksburg, designed and built the
TDMA monitoring equipment for the
Clarksburg station and Castle Rock's
in-orbit test equipment. Processing
equipment for both stations was
designed and built by Comsat’'s Monitor-
ing and Control Engineering Division in
Rockville, Maryland. Celestial mechanics
surrounding the SBS satellite are being
formulated by Comsat's Orbital
Mechanics and Data Processing Division
at the Washington, D.C., headquarters.

Together, these components and
the 12-man staffs at each station are
the solitary link to a satellite orbiting
thousands of miles above. Each day,
every second, they watch, listen, and
send directions from their end of a
microwave bridge. Without them, it is
safe to say, the whaole innovative system
could not function.
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COMMENTARY

Space policy development in the 1980s
will have a profound impact on the
direction and expansion of the satellite
communications industry. Too often
satellite communications is thought of
only in the context of telecommunica-
tions policy with a de-emphasis on its
integral relationship with policies
impacting space applications.

This nation is in the midst of change
with regard to civilian space policy
which Is driven by the prospects of the
National Aeronautics and Space
Administration’s Space Transportation
System as well as the progressive
realization of the vast potential for
beneficial space applications systems.
Evidence of this dynamic state of policy
can be seen in the efforts and initiatives
made within Congress during the past
several years.

Foremost In the development of any
policy is the identification of desirable
objectives, and several civilian space
policy goals have already been articu-
lated during space policy discussions.
The goal of the preservation of United
States technological leadership has
been a fundamental and continuing
goal. A second goal is the support of
private sector initiatives in the pro-
visions of space systems and services.
Maximum provision of services and the
timely implementation of systems are
additional goals. Finally, minimization
of federal government expenditures is
an extremely desirable objective. While
there are many more specific civilian
space policy goals, the generally
desirable and progressive nature of the
five articulated above indicate the
important roles for both public and
private entities in the achievement of
such goals.

Private industry can and should be
instrumental in the achievement of
national space policy goals, and this
can be accomplished if two space policy
axioms are adopted. The first is that
private industry must take the initiative
in the development of major space
systems necessary to achieve national
goals. The second is that productive
public/private relationships must be
developed in support of national space
policy goals.

There are several ways in which
the federal government can encourage
private sector development of major
space systems for public benefit. The
government can encourage system ‘
development by offering to become a
primary user of private space segments.
For example, the U.S. Navy's commit-
ment for utilization of commercially
developed maritime satellite services
macde possible the development of a
commercial market for such services
which may otherwise have been either
delayed or not created.

There are also a number of incen-
tives which government could adopt to
encourage development of commercial
offerings of applications which have
proven feasible. For example, govern-
ment should discontinue providing
particular areas of service once the
private sector becomes involved in
such service provisions. Additionally,
government could offer assurances
that it will not establish a system that
competes with those operated by the
private sector. Government can also
give international support for the private
sector owner and operator of a space
system. Other possible incentives in-
clude government furnished equipment,
sponsored research, reduced rates for
launches, shared satellite buses or
platforms, jointly developed equipment,
and regulatory and tax incentives.

Finally, the federal government
could review its present and planned
space systems with the specific goal
of seeking ways to obtain such space
services from the private sector rather
than from government-owned systems.

The ultimate beneficiary of an
enlightened space policy which strives
for achievement of these national goals
is the user community. Both the private
sector and the federal government
should recognize their roles that seek
the best ways to make the benetfits of
space avallable to the public by the
development of new space systems and
services in the public interest.

by Dr. Deltbert D. Srmith
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Republican-New Mexico

A Space Policy For America

.
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this event had on the international
student community then in residence in
Qslo. There was wonder at this first step
by mankind into the new ocean of space;
there was fear that an oppressive civiliza-
tion like that of the Soviets would
dominate man’s activities and man itself
through its new technological prowess.

putnik | and reactions to it con-
vinced me that the course of human
history would be determined by which
civilization dominated space: the
civilization of oppression championed by
the Soviet Union or the civilization of
freedom champicned by the United
States. | remain convinced of this today
as the Soviets steadily extend their reach
and capabilities in space while U.S.
leadership languishes in the deceptively
calm backwaters of indecision.

On January 24, 1979, | introduced
the National Space and Aeronautics
Policy Act (S.212) in the United States
Senate. The proposed legislation
establishes guidelines for a long-term
approach to a national space and
aeronautics policy. It defines broad policy
goals for the Nation and establishes
specific scientific and technological
program objectives critical to the timely
achievement of these goals.

Prior to introducing this bill, | sought
comment and input from leaders in
industry, labor, academe, government
and other vital sectors in our national
economy. The responses were most
encouraging and helpful, and 5.212
reflects the thoughtful views and sug-
gestions received from the many
individuals who responded to my
reguests for comments.

5
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gratudily DUNGAImg worlawide satellite
systems in communications, weather
forecasting and Earth-resource sensing.
These are fine but limited objectives
which are already in our grasp.

As the rest of the industrialized
world runs technological and marketing
circles around us, and the dollar steadily
weakens, we further close our principal
modern faucet of innovation in tech-
nology and productivity; namely, new
activity in space.

As the extreme danger of our
dependence on external sources of fossil
fuels increases, we stagnate in the

development of alternative conservation,

production and conversion energy
technologies, most of which have their
roots in aerospace research and
development.

As the decline in our productivity
and markets fuels inflation, we forget
that well-conceived expenditures on new
technology are inherently deflationary
in their creation of new techniques,
products, and services.

This country and its people need to
flex their muscles and their motivation
against all the frontiers of human
endeavor. They must face the risks and
grasp the benefits of those frontiers.

If we were to imagine a space policy
that would continue to carry this country
and elements of our civilization into
space and into the 21st century, upon
what factors should such a policy rest?

et me suggest the following
essential criteria:

First, the policy must present a
sense of direction and continuity for all
present and future generations which
must implement the policy.
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indirect solutions of the major terrestrial
problems of hunger, disease, unemploy-
ment, and ignorance.

he policy must integrate budge-
tary requirements between the various
elements of the policy, and between the
governmental and private sectors, so
that the demands on the taxpayer are
both reasonable and consistent from
year to year.

Finally, space policy must match the
real world of science and engineering
with the perspective of the younger
generations which will give it life.

The decade of the 1980s, a world
information decade, should have
programs aimed at permanent, eventually
self-financing, services for world-wide
communications, weather and ocean
forecasting, Earth resources discovery
or monitoring, education and public
assistance, and prediction of natural
events of disastrous human conse-
quences or broad scale economic impact.

The collection and distribution of
information on a worldwide basis via
satellite has provided a distinct change
in the course of human history. The
maost graphic demonstration of this
change came when on Christmas Eve,
1968, hundreds of millions of human
beings throughout the world simultane-
ously had a new thought about a
familiar object in the night sky—the
Moon. The men of Apollo 8 were there,
and the Moon would never be the same
for anyone. Now, we realize that the
world will never be the same; that there
are solutions to the age-old problems of
the human condition on Earth—hunger,
disease, poverty and ignorance.

that wish to move with us, as free
nations, into the technological 21st
century. The benefits of the high tech-
nology of space will be available to them
without the need to invest alone in its
creation.

The decade of the 1990s, an orbital
enterprise decade, should emphasize the
progressive creation of permanent
facilities in near-Earth space. Such
facilities will utilize and augment this
unique research, service and manufac-
turing environment. The weightlessness,
the vacuum, the unique view of Earth,
Sun and stars provide unparalleled
opportunities for research, education,
space power production, manufacturing,
health care, Earth power production and
for direct public participation.

ermanent facilities in orbit will
provide capabilities that relate directly
to current and growing problems facing
this Nation. For example, creating new
export commaodities and inexhaustible
energy supplies are needs that cannot
be ignored by this generation, nor
denied to future generations. In addition,
the now-real possibility of research,
education, health care, and recreation in
space has caught the imagination of
millions of young Americans. Let us not
disappoint them, nor the future.

As with a World Information
System, the management of the develop-
ment of an Orbital Enterprise System
should be rapidly assumed by largely
nongovernmental groups. In most cases,
the facilities will be economically self-
sustaining, except for continual Federal
involvement in high-risk improvements
In technology.

Cantinued next page
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n the first decade of the 21st
century, a space policy for our civiliza-
tion should reach a major culmination of
excitement with the initiation of a solar
system exploration decade. This is the
decade about which most of the very
young have their dreams: bases and
settlements on the Moon and missians
of exploration to Mars and Venus.

A research and test base on the
Moon would provide the opportunity to
develop and test the systems necessary
to sustain a permanent mining, agri-
cultural and research capability. Equip-
ment required for long duration mobile
exploration of Mars also can be de-
veloped and tested in this environment.
It may be that the Mars and Venus
missions themselves would be most
economically staged from the Moon.

Whatever may turn out to be
appropriate, now is the time to create
the options so that the next generation
may proceed when they are ready.

In order to sustain the technolagical
and scientific requirements for these
three decades of space activity, a
significant level of basic research must
be maintained, and development
programs must be phased in to support
the major programmatic efforts.

Of particular significance is the
continued development of basic trans-
portation systems, units and structures
for space facilities, large capacity
boosters, deep space boosters and new
power and communication systems;
particularly those utilizing laser and other
advanced technologies.

The Space Shuttle concept for
economical and convenient access to
the near-Earth environment and its
resources must be continued through
additional phases and maximized to the
fullest extent practicable. The chances
are that both the development of an
orbital enterprise system and the
extended exploration of the solar system
will demonstrate the need for expanded
shuttle concepts. Also, a Moon shuttle
capability will obviously be required in
the 1990's to establish a Moon base
and then conduct two-way physical
transport between Moon and Earth.

New power and booster concepts
must be developed to accomplish the
civilization and exploration goals
economically. New engineering concepts
for space construction, and maintenance

of large weightless planetary structures,
also must mature in parallel with the
mission demands.

These efforts in space science and
technology will be the well from which
will come new products and technologies
for direct terrestrial applications. The
systems components and materials
developed, as well as the ideas, will, as
always, produce unanticipated benefits
of value far beyond their costs. This will
continue to be true in space as it has
always been for basic research and
exploration on Earth,

The estimated annual costs of the
development, research and mission
programs, when properly phased,
suggest that a sustained level at about
one-half of one percent of our GNP
would eventually be required to establish
the basis for Earth-supported space
facilities. The buildup to this level would
be from about $5 billion in 1980, to
about $10 billion in 1990, to about $15
billion in 1995. These figures represent
a projected GNP of about $2 trillion in
1990 based on a GNP growth rate of
approximately two to three percent in
constant 1972 dollars. This final level
would include an estimated Federal work
force of about 75,000 and a directly
supported industrial force of about ten
times that figure.

he economic and employment
impact on commercial and other non-
governmental activities during this
period has not yet been estimated.
However, a major design philosophy
behind this policy is to undertake largely
those activities in the world information
and orbital enterprise decades which
would eventually sustain themselves
without Federal support. It is also
assumed that the long-term activities on
the Moon will be in part, if not largely,
supported by commercial interests and
will be self-sufficient after a decade
or less.

These last comments represent the
practical side of the future. Space
activities, however, will be sustained by
emotions: the emotions of young
Americans, young Europeans and
Asians, young people the world over,
indeed, young Soviets who look to
space as the Earth's frontier. As with
our ancestors their freedom lies across
a new ocean, the new ocean of space.




<

Al B E S Ss ] v) E

First SBS satellite launched

The day was thickly overcast, but the
300 peaple who were present in a
reviewing stand about three miles
away were, though more thana little
nervous, filled with hope. And after
the Delta 3910 rocket vehicie with
satellite cargo on fop rose trailing a
powerful orange flame and first reports
were positive, the hope turned to joy.

The time was exactly 5149 p.m.
on Saturday, November 15, location
the National Aeronautics and Space
Administration {NASA) launch complex
at Cape Canaveral, Florida. Present
were senior representatives from
Comsat General Corporation, Satellite
Business Systems, |IBM Corporation,
Aetna Life and Casualty, Hughes Air-
eraft Company, McDonnell Douglas
Corporation and several other major
U.S. corporations as well as
gavernment officials:

What was happening was the
launeh of the first satellite of Satellite
Business Systems into geesynchronous
arbit, an absolutely-essential first step
before the innovative new SBS com:-
munications system described on
page 18 and following could become
a reality.

Two: minutes later thesatellite was
in orbit and separated fromi the Delta
launch vehicle, a product of McDonnell
Douglas. At 6:10 p.m., the satellite’s
payload assist module (PAM) fired,
thrusting the spacecraft info an
elliptical transfer orbit that eventually
reached 19,363 nautical miles fram
sarth at its apogee and 126 nautical
miles frorm earth at its periges and
inclined from the equater by almost
27 degrees, The satellite, manufactured
by Hughes Aircraft Company, is the
first satellite launched with a payload
assist module incorporated in liey of
a conventional third stagein the
launch vehicle.

Now control of the launch switched
from NASA technicians at Cape
Canaveral to Comsat technicians at
the Launch Control Center at Comsat
headguarters in Washington, D.C
Once the spacecraft reached its apogee
for the fifth time—at 5:356 p.m.,
Monday, November 17— Launch
Control Center controllers gave the
signal that told the craft to fire its
apogee motor. For almost 53 seconds

the apogee motor fired thrusting the
satellite into a circular, nearly geosyn-
chronous erbit about 22,350 miles in
space. Next the communications
section was to'be deployed and despuin
and the solar section expanded to its
full length.

The spacecraft 1s expected to
reach its:station at 106 degrees west
longitude, on the equator due south
of El Pase; Texas, shortly: It Is then
that it will begin homing in.on the
beacon signal from the SBS control
station in Castle Rock, Colorado.

By press time, three more cus-
tomers for SBS's Communications
Network Service (CNS) had been
announced. (See page 24 for a
description of some of the other
customers for CNS.) The three new
customers are Gensral Motors Cor-
poration, L.S. Telephone Communi-
cations, lnc. and Wells Fargo &
Company. -

General Motors will use its network
for the transmission of data at 1.5
megabits per second and for voice
communications. The earth stations
in the network will be located in
Detroit, Atlanta and Dayton!

U.S. Telephone Communications,
Inc.. an independent long distance
telephone company based in Dallas,
plansa 13-earth station netwaork to be
installed beginning December, 1981
in'4 phases. Wells Fargo will use its
netwaork for voice and data communi-
cations among earth stations in a
number of cities including San
Francisco and El Monte, Calitornia.
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Dr. Charyk speaks at Ferris Washington Showcase and
Boston Society of S&cum‘y Analysts meetings.

Dr. Joseph V. Charyk, President and
Chief Executive Officer of Comsat, was
a guest speaker at the annual Ferris
Washington Showcase on September
22. The Ferris Company is a Washing-
ton, D.C., investment banker and
‘brokerage firm.

On October 6, Dr. Charyk traveled
to Massachusetts to appear before the
Boston Society of Security Analysts.
Excerpted below are his observations
on the nature of Comsat and the regu-
latory environment surrounding
Comsat's domestic and foreign satellite
communications services:

About Comsat

..Comsat is a private corporation and
not a governmental or guasi-goverrn-
mental organization. It is a miscon-
ception, held even by many knowl-
edgeable individuals, that Comsat is
part of the government or that it
receives part of its revenues through

government grants or subsidies. It has,
however, certain unique attributes
and mandates.

Comsat was created by Congress
through the Communications Satellite
Act 1962 and given the mandate to
seek to bring the potential benefits of
satellite communications 1o the public
through the development and operation
of an international satellite communica-
tions system. Congress stipulated that
three of the 15 directors of the Corpora-

tion would be appointed by the President
of the United States, subject to Senate

confirmation, and that there would be
certain relationships between the
Corporation and appropriate elements
of the government with regulatory

‘oversight of the Corporation by the

Federal Communications Commission.
However, the United State Govern-
ment js not and has never been a

;sharei‘rolder of the Corporation, nor has

it made any financial contribution to the

:compartv ; I_lrregisserwce to the U S

About Regulatory Matters

We'are pleased that the regulatory
climate is increasingly favorable to the
introduction of innovative and competi-
tive services in the: telecommunications
industry. As noted earlier, in its recent
study of Comsat, the FCC confirmed

our belief that Comsat may engage in

any activities that do net hinder the

‘carrying out of our statutory obligations.

\We are also pleased with recent FCC
decisions and pronouncements that
presage a more fiexible, overall
regulatory framework. i
Although we are pleased by these
major trends toward less burdensome:
regu!atlens we continue ta have some
ma jOr’ concerns abaut tl _e way our core
b

rate-making theorﬁz as'émplo od by the
FCC, is not well suited to the satellite:
business. In our business, innovation

earnmg capacﬁéy Obmou
sophisticated and more appropna%e
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methods of regulation are needed in our
business. Just as the ratepayer receives
the benefits of lower rates, the investor
too should be rewarded faor the efficien-
cies and public benefits that come from
improved technology.

Within the last three'years alone,
we: have reduced our rates three times.
In 18978, there was an across-the-board
reduction of 48 percent, resulting from
the settlement of a long-standing FCC
ratecase. In 1979, we reduced our rates
again by 15 percerit, and in February
of this vear we made a further reduction
of & percent. The combined annualized
savings to Comsat's customers from
these rate reductions amount to mare
than 82756 million.

Of course, we are pleased that our
technological advances are resulting In
steadily declifiing rates for communica-
tions services, especially at a time when
the price of virtually everything else is #
rising dramatically. It is important, how 1
ever, that the benefits of greater effi-
ciency and technology improvements be
shared in a fair manner between the
ratepayer and the shareholder and that
the zealousness of regulation, and the
methodology applied, do net doviolence
to this vital principle.

~

About the Future

We see Comsat s charter as obligating
us to pursue satellite communications |
related technology in new directions, '
to discover potential new service offer- |
Ings, and to apply the technology in
novel ways that can benefit the con-
summer-and of course our shareholders.
Comsat is in.an excellent pasition to
accomplish these things. We are an
established presence in the burgeoning
telecommunications industry. We have
ambitious new projects-and programs
underway, and we have the will and the
means to carry them out.

We, aleng with other cormpanies in
our industry, are a potential beneficiary,
over the long-term, of a trend toward
substituting marketplace forces for f
regulatery fiat. If government regulation
continues to become more flexible and
more responsive and if innovation

continues to be encouraged, Comsat will
truly be able to extend the benefits of s
satellite communjcations while contrib- |

uting to the expansion of competition,
not only among the companies in.our
industry, but among the technologies
that will be the basis for the products
and services of the future.



Corporate Locations

Comsat

Headquarters, Executive Offices,
Satellite Launch Control Center
Communications Satellite
Corporation

950 L'Enfant Plaza, S\W.
Washington, D.C. 20024
Telephone: 202.564.6000

Laboratories, -Maintenance and
Supply Center

22300 Comsat Drive
Clarksburg, Maryland 20734
Telephone: 301.428.4000

Monitoring and Contral
Engineering Division of
Equipment Integration

5 Choke Cherry Road
Rockville, Maryland 20850
Telephone: 301.840.5600

Earth Stations

Andover, Maine

Brewster, Washington

Etam, West Virginia

Jamesburg, California

Paumalu, Hawaii

Pulantat, Guam

Pago Pago, America Samoa
Saipan, Northern Mariana Islands

Comsat General

Headqguarters; Switching
Center and System Control *
Center

Comsat General Corporation
950 L'Enfant Plaza, SW.
Washington, D.C. 20024
Telephone: 202.554.6010

Offices

New York Otfice

Suite 2662

630 Fifth Avenue

New York. New York 10020
Telephone: 212.757 6307

Houston Office

Suite 110

8700 Commerce Park Drive
Houston, Texas 77036
Telephone: 713.777.13689

Comsat General TeleSystems, Inc.
2721 Prosperity Avenue

Fairfax, Virginia 22031
Telephone: 703.698.4300

Caomsat General Integrated
Systems

1070 East Meadow Circle
Palo Alto, California 94303
Telephone: 415.493.8110

ERT

Environmental Research and
Technology, Inc.

696 Virginia Road

Concord, Massachusetts 01742
Telephone: 617.369.8810

Earth Stations

Santa Paula, California
Southbury, Connecticut
Fucino, Italy (MARISAT TTC&M)




Communications Satellite
Corporation

First commercial use of Comsat’s 10-
meter multiple beam torus antenna is
taking place in Alaska.

Two five-meter antennas have been
installed at ERT as part of its participa-
tion with Comsat General in a water
resources monitoring program for the
U.S. Geological Survey.

U.S. Congressman Don Fuqua, Chair-
man of the Committee on Science and
Technology, discusses his bill aimed at
promoting the commercial uses of space.

Broadcasting, Administration policy and
trends, is the topic of Richard M.
Neustadt, White House staff member.

An officer of the new Comsat World
Systems Division probes international
communications in the Intelsat V era
and beyond.

Lower-cost voice communications and
extremely fast data and electronic mail ,
services and readily-accessible video
teleconferencing are being made a
reality by SBS.

U.S. Senator and former astronaut
Harrison Schmitt argues for a bill that
defines broad policy goals and specific
objectives for the human uses of space.
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