October 1945

Wireless World

305

EXTRA-TERRESTRIAL RELAYS

Can Rocket Stations Give World-wide

A suitable choice of fre.

quencies and routes, to pro-
vide telephony circuits between
any two points or regions of the
earth for a large part of the time,
long-distance communication 18
Fre:xtly hampered by the peculiar-
ties of the ionosphere, and there
are even occasions when it may
be impossible, A true broadcast
service, giving constant field
strength at all times over the
whole globe would be invaluable,
not to say indispensiable, in a
world society.

Unsatisfactory though the tele-
phony and telegraph position 18,
that of television 18 far worse,
since jonospheric  transmigsion
cannot be employed at all. The
service area of a television station,
even on a very good site, 18 only
about a hundred miles across. To
cover a small country such as
Great Britain would require a net-
work of transmitters, connected
by coaxial lines, waveguides or
VHYF relay links. A recent theo-
retical study® has shown that such
a system would require repeaters
at intervals of fifty miles or less.
A system of thig kind could pro-
vide television coverage, at a very
considerable cost, over the whole
of a small country, It would be
out of the question to provide a
large continent with such a ser-
vice, and only the main centres
of population could be included in
the network,

The problem is equally serious
when an attempt 18 made to link
television services in  different
parts of the globe, A relay chain
several thousand miles long would
cost millions, and fransoceanic
services would still be imposgible.
Similar considerations apply to
the provision of wide-band fre-
quency modulation and other ser-
vices, such gs high-speed facsimile
which are hy their nature re-
stricted to the ultra-high-fre-
quencies,

Many may consider the solution
proposed in this discussion too far-
fotched to be taken very seriously.
Such an attitude is unreasonable,
as everything envisaged here is a
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logical extension of developments
in the last ten years—in particular
the perfection of the long-range
rocket of which Va2 was the proto-
lype. While this article was being
written, it was announced that the
Germans were congidering a simi-
lar project, which they believed
possible within fifty to a hundred
YOArs,

Before proceeding further, it is
necessary to discuss briefly certain
fundamental laws of rocket pro-
pulsion and ‘‘astronautics.”” A
rocket which achieved a suffi-
ciently great speed in flight out.
side the earh’s atmosphere would
never return. This ' orbital "’
velocity i8 8 km per scc, (5 miles
per sec), and a rocket which
attained it would become an arti-
ficial satellite, circling the world

for ever with no expenditure of

power—a second moon, in fact,
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Radio Coverage ?

the atmosphere and left to broad-
cast scientific information back to
the earth., A little later, manned
rockets will be able to make simi-
lar flights with sufficient excess
power to break the orbit and re-
turn to earth,

There are an infinite number of
possible stable orbits, circular and
elliptical, in which a rocket would
remain il the initial conditions
were  correct,  ‘The velocity  of
8 km/sec. applies only to the
clogest possible orbit, one just out-
sidde  the atmosphere, and the
period of revolution would be
about 9o minutes, A8 the rading
of the orbit increases the velocity
decreases, since gravity is dimine.
ishing and less centrifugal force is
needed to balance it, Fig. 1 shows
this graphically. The moon, of
course, i8 a particular case and
would lie on the curves of Fig, 1
if they wore produced. The pro-
posed  German  space-stations
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Fig. 1. Variation of orbital period and velocity with distance from
the centre of the earth,

The German transatlantic rocket
Aro would have reached more
than half this velocity.

It will be possible in a foew more
years to build radio controlled
rockets which can be steered into
such orbits beyond the limits of

would have a period of about four
and a half hours,

It will be observed that one
orbit, with a radius of 42,000 km,
has a period of exactly 24 hours,
A body in such an orbit, if its
plane coincided with that of the



