


Above: NASA launched Canada’s newest communications satellite, Anik B, on December 15, 1978.
Cover: Sails covered with solar cells provide power for both HERMES and Anik B.
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Alouette I, launched in 1962, had two antennas. Each consisted of two poles extended at right angles to one another. Each pole was stored as a

tape on a spool (left) during launching. In space, as the tapes unwound, their edges curled tightly together to form semi-rigid tubes. The
antennas, shown in tests (right), measured 46 and 23 metres from tip to tip. Later Alouette and ISIS satellites had 73-metre antennas.

noise, listened to low-frequency radio noise and counted the
charged particles surrounding it.

At a time when most satellites had a life of only a few
months, Alouette I was designed for an expected life span of
about one year; it lasted ten. Its measurements of ionospheric
behaviour almost spanned an 11-year cycle of solar activity.

ISIS

Isis, the Egyptian Queen of Heavens, divided theearth fromthe heavens,
showed the stars their paths and ordered the course of the sun and the
moon.

The success of Alouette I led to an agreement between Canada
and the United States to build and launch a series of Interna-
tional Satellites for lonospheric Studies (ISIS). The United
States agreed to launch up to four satellites from the NASA
Western Test Range; Canada designed, developed and con-
structed the satellites. The main Canadian subcontractors were
RCA Limited of Montreal (now Spar Technology Limited) for
electronics and SPAR Aerospace Products Limited of Toronto
for the structure.

The primary objective of the ISIS program was to make
comprehensive measurements over a range of heights and
latitudes in the ionosphere. Alouette II, originally built as a

University of Calgary

ISIS Il (left) was the most advanced satellite in
the Canada-United States ionosphere-probing
program. Its Scanning Auroral Photometer
took this picture of the aurora borealis as
seen from above the polar cap. When the
picture, which spans all 24 time zones, was
taken, it was midnight at the bulge. The green
emissions are from oxygen; the blue, from
ionized nitrogen.
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In 1965 Alouette II, part of the ISIS series, rode into space, atop the
United States’ Explorer XXI, aboard a Thor-Agena rocket. Here, a
prototype is fitted into the nose cone.

back-up model for Alouette I, was modified and reconstructed
to conduct five types of ionospheric measurements. It was
placed in an elliptical orbit with a 515-kilometre perigee
(closest point to earth) and a 2,900-kilometre apogee (farthest
point from earth). Alouette II and the U.S. ionospheric satel-
lite, Explorer XXI, were launched on November 29, 1965.
Alouette II remained operational for nearly ten years.

The next in the series was the more sophisticated ISIS I It
was launched on January 30, 1969, and is still working. It was
placed in an elliptical orbit ranging from 575 to 3,315
kilometres. It measured ten phenomena, including radio
propagation, radiation and energetic particles.

On April 1, 1971, ISIS I was launched into a near-circular
orbit with a 1,423-kilometre apogee and a 1,356-kilometre
perigee. As the most advanced ionosphere-probing satellite, it
made 12 types of measurements — at that time, the largest
number ever made by a single space vehicle. It continued the
research of previous satellites and added measurements of
light radiation in the upper atmosphere. This enabled scientists
to piece together the first pictures of the aurora borealis as seen
from above.

The missions of Alouette I and II are now completed; those
of ISIS I and II are expected to extend through 1979. Spe-
cialized ISIS projects are being carried out at universities, such
as the University of Calgary in Alberta, and in industries, such
as the Aerospace Products Division of SED Systems Limited,
Saskatchewan. Continuing projects include current experi-
ments using the ISIS satellites and those analyzing the volu-
minous data already collected.

INTELSAT

In 1964 Canada joined ten other nations in the first agreement
for an international communications system employing satel-
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The United States provided rocket and launch facilities for the ISIS
series; Canada provided the satellites. This Delta rocket was used to
launch ISIS Il in 1971.

lite technology, INTELSAT. This international consortium was
created to own and operate a global commercial communica-
tions network using satellites stationed over the Atlantic,
Pacific and Indian oceans. Its “Early Bird” satellite, launched
on April 6, 1965, was followed by the INTELSAT I, III, IV and
IV-A series. INTELSAT now has 101 member nations and 163
stations in 88 countries.

Teleglobe Canada, a Crown corporation, is Canada’s INTEL-
SAT carrier. It operates a worldwide network, which includes
both communications satellite circuits and submarine cables.
Teleglobe has three satellite earth stations—two at Mill Village,
Nova Scotia, and one at Lake Cowichan on Vancouver Island.
These are linked to overseas terminals by INTELSAT IV and
IV-A satellites. The Mill Village No. 1 earth station was built as
an experimental station by the Department of Transport in
1965. The Mill Village No. 2 station began operation in 1969;
the Lake Cowichan station, in 1971. A station in the Lauren-
tians north of Montreal is to become operational in 1979.

Teleglobe’s dramatic use of the INTELSAT Global Satellite
System made the 1976 Olympic Games in Montreal the most
widely viewed event in history. Teleglobe installed a transport-
able earth station that used two simultaneous television chan-
nels to transmit approximately 800 hours of Olympic televi-
sion programming from Canada to Asia, Europe, Latin
America and Africa.

TELESAT CANADA

Canada’s extensive territory, harsh climate and thinly scat-
tered northern and western settlements have created spe-
cial communications needs, and space technology has
helped meet them. The achievements of Alouette and the
ISIS scientific satellites, along with Canada’s early participa-
tion in the experimental and commercial development of
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HERMES was a compact bundle (top left) when it was launched in 1976. Once in space, its arrays or sails unfolded accordion-style (top right). The
arrays (bottom) have 27,000 solar power cells, which provide 1.2 kilowatts of power. The two large discs on the body are antennas.

HERMES

Hermes was the son of Zeus. He appeared in the Odyssey as the
messenger of the gods. In Greek mythology he wore winged boots and
carried the caduceus, the herald’s staff, which was his messenger’s
symbol. Hermes is also the name of a minor planet that orbited within
780,000 kilometres of earth in 1937.

HERMES is the world’s most powerful communications satel-
lite. In April 1971, Canada’s Department of Communications
(DOC) and NASA agreed to develop it in order to conduct a
variety of technical and social experiments in such fields as
telemedicine. It was originally called the Communications
Technology Satellite (CTS) and was to have a two-year mission
life. Launched from the Kennedy Space Center on January 17,
1976, it is now expected to remain operational well into 1979.

DOC was responsible for the overall management of the
project. It designed and built the spacecraft at the Communica-
tions Research Centre (CRC) near Ottawa. The cost to Canada
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was about $60 million, and 80 per cent of the industrial
contracts, by value, went to Canadian industry. NASA pro-
vided an experimental, high-powered (200-watt) transmitting
tube, conducted pre-launch testing and launched the vehicle.
Its costs were $11.4 million for the HERMES program and
$10.8 million for the launch vehicle. The European Space
Agency also provided several components.

The overall objective of the HERMES program is to advance
the technology for space and ground components of satellite
systems that use high-radiated radio frequency power. Toward
this aim, HERMES uses the new 14/12-GH, frequency bands,
which are reserved for broadcast satellites. An added Canadian
objective was to develop advanced component and subsystem
capacity in Canadian industry, both for Canadian use and for
export.

A Delta model 2914 vehicle launched HERMES into a geo-
stationary orbit at 116° west longitude, just west of South
America. The experimental spacecraft is 188 centimetres high
and 183 centimetres in diameter. It weighed 674 kilograms at
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HERMES experiments in telemedicine (left) linked doctors and nurses at remote northern hospitals to specialists in urban centres, such as London,
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Ontario. One in tele-education (right) allowed Carleton University, in Ottawa, and Stanford University, in California, to share graduate-level

engineering courses. This class originated at Carleton.

Dunck, a nurse at St. Anthony, the education was valuable,
but “it was really helpful to know that we were not nurses
isolated at the end of nowhere, and that people were in-
terested in sharing with us.”

TELE-EDUCATION

L'Université du Québec is decentralized in order to provide the
widest possible access to higher education. Its regional centres
are linked through a telephone network for teaching, docu-
ment exchange and management purposes. Its “Omnibus
Network” HERMES project demonstrated how satellites may
expand communications in the 1980s.

In another tele-education project, Carleton University in
Ottawa and Stanford University in California shared classes on
a daily basis over a six-month period. In contrast to corre-
spondence courses, radio networks or public television, the
Carleton-Stanford experiment allowed two-way course shar-
ing. The two universities exchanged graduate-level engineer-
ing courses, providing academic credits to students at both
ends of the system. Dr. Donald George, a Carleton professor of
engineering, believes the experience can be expanded to in-
clude beaming instructional television from urban universities
to remote locations and from a main campus to students
throughout urban areas. According to Mr. Kenneth Down of
Stanford’s engineering department, the next step in the United
States will be a proposal for a national satellite distribution
system involving a consortium of 17 American universities.

Stanford was also involved with I'Université de Montréal in
a bilingual colloquium that utilized simultaneous translation.
In the opinion of both participating groups, the success of this
event indicated the potential for future international tele-
colloquia on a much broader scale. Mr. Jean Cloutier of I'Uni-
versité de Montréal also sees a potential for communication
among Canadians who speak different languages.

INTER-COMMUNITY EXCHANGES

The “Saskébec Education-Culture Exchange” HERMES proj-
ect involved interaction between two Canadian Francophone
communities — Zenon Park in northern Saskatchewan and
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Baie St. Paul, 3,000 kilometres away in Québec. The project
was initiated by Dr. Bernard Wilhem of the University of
Regina to alleviate some of the isolation of Zenon Park, a
Francophone village of 400 people.

Exchanges between Zenon Park and Baie St. Paul included
education projects, information about the historical develop-
ment and geographic location of each community, agricultural
perspectives and senior citizen activities. In addition to learn-
ing about others, each community rediscovered itself by ex-
plaining its life to its distant counterpart. Dr. Brian Rainey, of
the University of Regina, believes that Saskébec prompted a
renewed pride in the French language in Zenon Park as its
citizens discovered that French could be a language of com-
munications with the outside world.

Michel de Celles, Québec’s Saskébec director, foresees using
future communcations satellites to support and improve the
teaching of French in remote locations. Québec will use the
recently-launched Anik B for a northern Québec pilot project
to educate native and non-native people in remote regions
and to conduct interchanges among native communities.

ANIK B

On December 15, 1978, NASA launched Telesat’s Anik B. It
replaces Anik A-1 in the 6/4-GH, bands and makes six 14/12-
GH, channels available for commercial domestic service. Anik
B weighed 923 kilograms at launch and is 1.8 metres wide and
11.3 metres high with its solar panels extended.

The Department of Communications is using its two-year
lease on the 14/12-GH, channels for a series of pilot projects
expanding the HERMES experiments. The seventeen spon-
sors of accepted plans include native groups, universities,
provincial and federal government departments and private
communications carriers, such as the Trans-Canada Telephone
System. A Department of Communications experiment will
use small earth stations for individual home television recep-
tion in remote areas not otherwise reached by television
broadcasting. Each 1.2- or 1.8-metre earth station will be di-
rectly connected to a television set. Reception is not expected
to be comparable to that of conventional antenna or cable
systems.









I* External Affairs  Affaires extérieures
Canada Canada

CAl EA 79C57 ENG STORAGE
Helsing, Lyse D.
Communications satellites
43229041

Research and writing: Lyse D. Helsing for the Canadian Embassy in Washington, D. C.
March 1979






