






















































































Lord Selsdon as chairman. Their pur-
pose was to report on the quality of the
television systems being developed at
that time. In 1935 it was found that
Baird’s system used 240 lines with 25
pictures a second, whereas the Mar-
coni~-E.M.I. used 405 lines, with 25
pictures a second, and that the pictures
produced by the latter were superior to
the former. In August 1936, both
systems broadcasted on the occasion

of the Radio Exhibition at Olympia.
Later that year, in November, the
Postmaster General opened Alexandra
Palace Station, and in February the
following year he announced that the
Marconi-E.M.I. system had been
recommended for public use. Although
closed for the duration of the war,
television became popular soon after-
wards and more recently colour tele-
vision as well.

Many satellites have been launched, and even when they have stopped transmitting they remain in orbit around the earth.

Communication by Satellite

In 1945 an Englishman named Arthur
C. Clarke put
forward the idea
of manned satel-
lites .for com-
munication, advocating that they be
placed in synchronous orbits, synchro-
nizing, that is, with the movement of
the earth. In this way the artificial
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Who thought of a
communications
satellite?

satellites would in effect be in a con-
tinuous position over the earth and
messages sent to them would be
received and re-transmitted by the
operators aboard to other earth stations
within range of the satellites.

An American scientist, John Robin-
son Pierce, suggested ten years later
using unmanned satellites, passive and




There have been four different Intelsat satellites launched. From left to right—Intelsat Il; Intelsat IV; Intelsat |; and Intelsat lIl.

active, circulating in synchronous and
random orbits.

It was found that the micro-wave
frequencies used
by the early
satellites were
more stable than long distance com-
munication by short wave ground
stations. A satellite acting as a relay
station far above the ionosphere
covers a far greater area and a greater
distance than any method yet used. Its
signals penetrating the ionosphere are
unaffected by its changes, which would
affect lower frequency signals. Once
the satellite is launched, this form of
communication, used internationally,
can be cheaper and more reliable than
other systems.

Before the satellite can commence
operating it has to be launched thou-
sands of miles into space. This is

Why use an
artificial satellite?

achieved by means of a giant rocket,
which in different stages, usually three,
carries the satellite up to the required
height and position and releases it to
be sent in orbit around the earth. Once
in orbit it is controlled from base and
can be used for sending radio, tele-
vision or telephone signals to any part
of the globe in range and suitably
equipped with special aerials to receive
such signals.

There are, as already stated, passive
and active satel-
lites. Passive
satellites, such as
Echo I launched
by the United
States in 1960 and Echo II launched in
1963, had no means of re-transmitting
signals, but owing to their surfaces,
reflected the signals back to earth. Not
having any working parts these satel-
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What is the
difference between
active and passive
satellites ?




lites could not be controlled from base,
after launching. The advantages of
passive satellites are that there is little
to go wrong with them, until they cease
to function altogether; they do not
have to be energized as active satellites
are, and they are able to reflect signals
from a number of ground stations
simultaneously. They do, however,
have to be big. Echo I was a 100 ft.
diameter plastic balloon thinly coated
with metal. After a time it became
punctured and torn by particles in
space. One of the principal dis-
advantages of passive satellites is that
they require much stronger transmit-
ting signals and very sensitive receivers
on earth to operate satisfactorily.

Active satellites, on the other hand,
carry both receiver and transmitter.
They receive signals, sent from specially
beamed aerials on earth, and then
amplify them and transmit them back
again to other earth stations. To do this
they receive their power from solar
cells exposed to and energized from the
sun.

Before considering any more individual
artificial satellites
let us consider
the orbits in
which they operate. Satellites travelling
at random orbits are usually used in
conjunction with other satellites. As the
name suggests, they orbit at random,
independent of the world’s rotation.
Spaced apart, the satellites are followed
by earth stations, receivers and trans-
mitters, until one satellite passes over
the horizon, then the transmitting
beam is switched to the following
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How do satellites
orbit the earth?

satellite in range, and so on to prevent
break in transmission and reception.
A satellite can only serve one third of
the earth’s surface at any one time.
For this reason transmitting and re-
ceiving stations have to point their
aerials directly at the satellite as in the
case of the Post Office ground station
at Goonhilly Downs in Cornwall.
Synchronous orbiting satellites, how-
ever, have the advantage of following
the earth’s rotation with a single orbit,
and in effect remaining in a similar
spot over the earth’s surface. To achieve
this they have to be launched into a
very high orbit over 22,000 miles above
the earth’s surface. Three such satel-
lites suitably placed can connect
practically any two places in the world.

Let us now consider individual satel-
lites. It would
take too long to
enumerate them
all, but let us
consider a few and their earth com-
municating stations. The American
Telephone and Telegraph Company
working in conjunction with N.A.S.A.
(National Aeronautics and Space
Administration) produced the world-
famous Telstar satellite, which was
launched in July 1962, being placed
in orbit by a Delta rocket. Many
television programmes were exchanged
between the U.S. and Europe both in
colour and black and white. It was
also used for telephone calls either way
and for relaying photoprints. Damage
by radiation to its transistor circuits
was detected by earth control, and it
went silent on 21 February 1963.

Which important
satellites have been
launched ?



Telstar II was launched on 7 May 1963,
with improved design to resist radia-
tion. The first commercial satellite
Early Bird was launched in April 1965.
Remaining in one spot over the Atlantic
it carried 240 telephone channels and
could also broadcast television between
the United States and Europe, and more
recently, with two other satellites, one
in the Indian Ocean and one in the
Pacific, we are able to receive television
signals from Australia in Great Britain.
Russia orbited her first communications
satellite, Molniya, in 1965.

Following Early Bird, which was
also known as
Intelsat I, were
a series of other
Intelsat satellites
launched by N.A.S.A. for Comsat
(Communication Satellite Corporation)
on behalf of Intelsat (International
Telecommunications Satellite Con-

When were the
Intelsat satellites
launched ?

sortium), the last named organization
being a collection of 81 (to date)
different nations owning the satellites
which now cover the globe with a
commercial communication system by
satellite. The first successful Intelsat II
was launched and placed over the
Pacific Ocean on 11 January 1967
and connected North America with
Australia and the Far East.

Intelsat III was launched over the
Atlantic in September 1968, and an-
other successful Intelsat III was
launched over the Pacific in May 1969
which later was moved in June of that
year to over the Indian Ocean.

The 25 January 1971 saw the
launching at Cape Kennedy of the
biggest communications satellite in the
world, at that date, Intelsat IV. Built
by Hughes Aircraft in America,
measuring 173 ft. high by 7ft. 9in.
in diameter, this most sophisticated
communications satellite was made to

The biggest communications satellite yet launched is Intelsat IV.
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cope with 9,000 two-way telephone
conversations or to transmit 12
simultaneous colour television pro-
grammes or a combination of these at
the same time. It possesses six antennae
(aerials), two global for receiving, two
global for transmitting and two for
spot beam transmitting.

In the last week of February 1972
the third Intelsat IV communications
satellite televised the historic visit of
President Nixon to the People’s
Republic of China, and people of the
Western world were able to see his
meeting with Chairman Mao. As the
number of satellites increases so
does the number of earth ground
stations all over the world from
America to Japan.

By exploring outer space and by
making use of the knowledge attained
man can now communicate with his
fellow man, both audibly and visually,
in split seconds, from one end of the
world to the other by means of arti-
ficial satellite, television and radio. In
this way we are nearer to those in
foreign lands than ever before.
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Two earth stations: left—Moree Ground Station in Australia; right—Warksworth in New Zealand.
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Cohere
Condenser

Conductor

Current

Frequency

Insulators

Voltage
Watts

Wavelength

Glossary

Direct connection, as
opposed to parallel.

Stick together. b

A component capable of
storing electricity.
Substances which will
carry electrical current,
such as metal, wire, etc.
The flow of electricity
measured in amperes.
Number of cycles of
alternating current per
second.

Substances which will
prevent the flow of elec-
tric current.
Electromagnetic
measured in volts.
Unit of electric power.
Kilo-watt (1,000 watts).
Distance between the
crest of one wave and
another. Shown by the
symbol 4.

force,




NEW! A collector’s binder to hold

HOW AND WHY.....

This new How and Why collector’s binder holds twelve titles:
a wonderful way to build your own reference library!
Itisavailable from the publishers of How and Why books for £2.00
Supplies are limited so send for yours now.

Transworld Publishers Limited, Cash Sales Dept., P.O. Box 11,
Falmouth, Cornwall. Plus 50p Postage and Packing.
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These books answer the questions most often
asked about science, nature and history. They
are presented in a clear, readable style, and
contain many colourful and instructive illustra-
fions. Readers will want to explore each of these
fascinating subjects and collect these volumes
as an authentic, ready-reference, basic library.
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