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Fig. 1. — Cables : past, present and future
a) 816-pair telephone cable (1936) d) 9.5-mm coaxi.al pair cable (1947)
b) 25-mm television screened balanced pair (1936) e) 50-mm experimental waveguide (1972)

¢) 25-mm coaxial pair cable (1947) f) 60-mm experimental liquid-filled optical guide (1973).
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Prototype coders and decoders for digital television
signals have been developed by the B.B.C. and brief
tests, in co-operation with the Post Office, have already
been carried out on a short length of waveguide. One
of these CODECS is shown in Fig. 5.

Units of this type are also being used for research
and development purposes by COMSAT, the RAI and
the I.B.A./UK. In 1974 it is hoped to carry out more
comprehensive trials on a medium length 4.4-mm dia-
meter coaxial cable digital circuit. The bit rate of
the present CODECS is some 120 Mbit/s, but work
is being undertaken which it is hoped will reduce
this by a factor of at least two.

6.2. Guided s5ystems

The Post Office is currently installing a 60-MHz
bandwidth analogue coaxial cable system on the Lon-
don-Birmingham-Manchester route. This will have a
capacity of 10800 telephone channels on each tube,
but it is proposed that, where required, these could
be replaced by up to four television circuits derived
by conventional FDM techniques utilising amplitude
modulation.

The first digital highways are likely to use con-
ventional coaxial cables repeated at approximately 2 km
intervals. It is estimated that a bit-rate of 120 Mbit/s
will be possible on a 4.4-mm diameter cable and that
500 Mbit/s will be possible on 9.5-mm coaxial.

The next step in guided digital systems is not
obvious at this time. One possibility is waveguide
transmission (Fig. 1¢). The Post Office plans to
have an experimental waveguide system operating over
a distance of some 25 km by 1976. The bandwidth
available on this system will be of the order of 70 GHz.
Probably the most significant difficulty with wave-
guides is that of finding a route which involves a
minimum of undulation in both vertical and hori-
zontal planes.

A second possibility is transmission through optical
fibres. Various forms of fibre are under development
and both lasers and light-emitting diodes have been
used as transmitters. There are several attractive
features to this technique, e.g., the fibres should be
cheap to manufacture, they can be bent at will and
multiplexing and de-multiplexing can be achieved
merely by binding individual fibres into a bundle or
cable at one end and unbinding them at the other
end of the route. Television signals have already been
transmitted experimentally over nearly a mile of exper-
imental fibre, developed at Southampton University
(Fig. 1f), but the service date of a practical system
may be some ten years ahead.

6.3. Free-space terresirial systems

Radio links are already operating in the United
Kingdom at frequencies up to 12 GHz, and there are
plans to go higher still. One of the disadvantages
is that the path loss increases with frequency and in
patticular these SHF channels are vulnerable to rain
and fog. Nevertheless the pressure on frequencies
increases and so it is planned to use a much closer
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spacing of repeaters that is now used in the existing
bands. These repeaters would be quite small and it
is envisaged that for permanent links they would be
mounted on supports not greatly different from tele-

graph poles.

Looking farther ahead, experimental links have been
operated over a distance of a few kilometres at fre-
quencies near to those of visible light. In these, the
conventional transmitter is replaced by a laser.

6.4. Satellites

The successful launching of the Canadian distribu-
tion satellite Anik has demonstrated that it is tech-
nically possible to do away with national terrestrial
point-to-point programme links of the type now in
use. In addition it is probable that in a few years
it will be technically possible to broadcast direct to
viewers from a satellite, in which case existing broad-
casting transmitters could also be dispensed with.
However, it seems unlikely that either of these event-
ualities will occur in the United Kingdom in the near
future, partly because of the very high percentage of
the population satisfactorily served by existing net-
works and transmitters, into which very considerable
sums have been invested, and partly because of the
importance of local and regional broadcasting which
could not be handled in any practical way by satellite.
Three more television services (one, immediately, on
UHF and two, in the 1980's, on VHF) could be prov-
ided at existing transmitting sites, more cheaply than
by satellite.

7. Conclusions

In the foreseeable future, the existing forms of ter-
restrial transmitter look like continuing to be the main
link with listeners and viewers in the United King-
dom. In the longer term some transmitters may be
located 37,000 km out in space, ie., there may be
direct broadcasting into the home via satellite, but
only if the additional programmes make it worthwhile
for the viewer to pay the extra costs. Alternatively,
or perhaps additionally, cable television, i.e. the dis-
tribution of television direct to the home by cable, will
grow, but again only if worthwhile new forms of
programme can be forthcoming. For the foreseeable
future it seems likely that most parts of the United
Kingdom will be served by orthodox broadcast means
and that there will be a continuing need to provide
high-quality links to the transmitters.

As has been shown, the distribution to the trans-
mitters of both sound and television programmes began
with cable, In the case of sound, the distribution is
still mainly via cable though the stereo requirements
are forcing greater use of SHF wideband circuits. In
television, the early use of cable soon gave way to
radio mainly because the necessarily wide bandwidths
could more economically be provided in that form.

It is quite clear that the quality advantage lies with
digital rather than analogue distribution and that tele-
vision as well as sound must eventually be distributed
to the transimtters in that form. The various guided
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wave systems show considerable promise of making
that possible. - Thus the indications are that having
begun with cable and moved to radio distribution
there will eventually be a return to cable — but remark-
ably different kinds of cable and techniques from
those with which broadcasting began.
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An article of this nature must gather information
from many sources and I shounld like to aknowledge
with thanks the belp -of my colleagues David Savage,
Frank Rice and David Grant for their contributions
to the writing of this article.
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