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The title of this talk is "Future Developments in television" but,
if we are to assess future developments adequately, we must take a good
look at what has happened in the past. It is nearly thirty years since
public service television started in this country, but its growth and
development into such an impressive influence on public opinion in this
country and throughout the world did not really start until after the war.

SLIDE The first slide shows the werld growth of television receivers.
At the start, television was regarded as a localised service and limited
to services wontained within the various countries but sixteen years ago,
in 1950, the first international exchanges of television took place
between France and Britain, and since then there has been a rapid increase
in such exchanges. They now take place on a worldwide scale, and use
colour as well as black and white. Receiving sets have improved enormously
in quality of picture, in ease of adjustment and in value for money.

In a world where prices generally have risen so much, the television set
price stays more or less constant. The list price today of a 19" dual-
standard multi-waveband set is about the same as the list price of a 12"
single-standard single-waveband set of fifteen years ago. The real
price of the present-day receiver is of course much lower - being about
half that of the 1950 models - average incomes having about doubled since
1950, This has been achieved by continuing improvements in the design

of the sets and the manufacturing techniques involved.
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625-1line pictures give improved quality as compared with 405 lines.
But it is a sobering thought in all this that 405-line television, which
was the first to start, still serves the biggest individual audience in
Europe and the picture quality is still found by the greater number of
people to be adequate. In television therefore we have the situation
which happens so frequently that new developments are accepted as
improvements, but people do not relinquish what they already have, and we
are 1ik§ly to have 405-line tclevision with us for many years yet.

That the growth of television in the world was gradual,and there
was little realisation of the possibilities of programme exchange, led to
a multiplicity of standards. There are in use in Burope eight different
standards of black-and-white television and a standard, again different,
in use in North America.

The reasons for the differences in standard arc partly historical,
partly due to strongly held views that to meke a certain change in paramcters
will give a worthwhile improvement over something which is already existing,
or will give some financial or political advantage. While there is only
one 60 field 525-line system (in the United States), there are no less
than five 625-1ine 50 field systems in use in Furope. This may reflect
the individuality of the furopean outlook but it is very regretiable
when viewed from a world television standard point of wview.

It was at onc time thought essential that the field frequency of
the television system must be the same as the frequency of the mains
supplying the receiver and indeecd locked to the mains frequency. With
modern receivers however, this is no longer necessary, and BBC-2 runs
on a stable 50-ficld system asynchronous from the mains. It is to be
hoped that, before long, it will also be possible to unlock the 405-line
service from the mains as this gives advantages in many directions.
Demonstrations have been given of the preblem of making receivers
asynchronous from the mains to the extent of the 10 ¢/s difference

between the 50 and 60 cycle supplies. Indeed in Japan the national



network runs on a uniform 60-field basis, although the power supply
in one part of Japan is 50 cycles and in the other 60 cycles. The
same situation holds in some countries in the Caribbean. It may be
that eventually the whole world will be on a common standard. and if
this is so it may be a 525-line 60-field system or the 625/50 gystem.
Programmes could then be exchanged and radiated on the standard of
origin and there would be no need for standard conversion. This
however must clearly be well in the future. A more reasonable prospect
to be honed for in the foreseeable future is that we would have
standardisation in the world on either 525/60 or 625/50 in the appropriate
areas, and with the minimum number of variations in the parameters used
with these standards. Receivers could then be made capable of
working on either standard by simple field time-base switching. This
would lead to easements in programme exchange, viewing across frontiers
and the normal commerce of receivers. Anything that could be agreed
to bring the colour television standards for the two basic systems
as close together as possiblewould be advantageous in the long runm.
A reduction in the number of television standards is therefore very
much to be hoped for in the future.

In colour, only one standard is at present in regular use.
This is the NTSC standard used in North hmerica and Japan, and
discussions are going on in the rest of the world to see what standards
should be used elsewhere and what degree of standardisation will be
possible in the future. It is certain that, because of the 50-field
and 60-field arcas, there must be at least two colour standards in use
in the world, at least for very many years to come. Probably there
will be at least three, of whica two will be special to Burope, or
perhaps even four, of which three will be special to Burope, and there
may be even more. All these systems will have the same basic approach
to the problem but will have important differences in detail and in

their parameters.
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As far as the United Kingdom is concerned, the use of the UHF
bands has been planned and the transmitting stations ars being
constructed so that eventually four programmes in black and white or

colour can be radiated on 625 lines. The Government White I

aper said
that colour should be radiated only on the new standard and this was
again recommended more recently by the Television Advisory Committee.
Accordingly there are no plans for colour on 405 lines.
The T.A.C has also recommended to the Postmaster General

that in the U.K. the PAL system should be used. Whether this recommendation
is accepted or not, operating organisations and manufacturing organisations
in the U.K. will have to take an intercst in and bs able to manufacturc
or operate in both NTSC and SECAM because of the programme exchange
that will take place between tre various countries and because of export
of programmes and equipment to courntries no matter what system they arc
using.

Although other types of picture display devices have becen and
are being studied in various laboratories in the world, it looks as though
for many years to come we shall be relying upon conventional cathode-ray
picture tubes for both black and white and for colour television. These
are comparatively cheap and give a very accoptable picture quality.
They do however fall short of the quality that we are acuustomed to see
in cinematography, both in definition and contrast range. The possible
definition is however restricted by bandwidth considerations, particularly
in the bandwidth that can be transmitted over the air, and increases in
definition are thereforec somewhat unlikely. The contrast range, that
is, the ratio of intensity batween light and dark areas, on a cathode-ray
display tube as available at present is about one third of that possible
on cinematograph projection. We can expect that therc will be some, but
not decieive, improvements in this respect. For home viewing however the
greatest limitation of the cathode-ray tube at present is in highlight

brightness. The picture is simply nol bright enough to give satisfactory
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viewing in full daylight conditions. Therc have been, over the last ten
years, considerable improvements in the brightness of picture tubes, and
no doubt there will be further improvements until we have pictures that
will stand bright sunlight. There is howcver a limitation to the
permissible brightness of a picture tube composed by the effect of flicker
on the human cyc. Perception of flicker varies as approximatcly the
fourth power of thc frequency. Thus the highlight brightness of a
picture which is flickering at 60 ficlds per sccond can be about twice
that of a picture flickering at 50 fields per second for the same apparcnt
amount of flicker. Here is a very definite advantage of the 60 field
system and one that could have a strong influence towards an cventual
move from 50 to 60 field television. All viewers accustomed to 60 field
pictures tend to notice immediately and to be disturbed by flicker on
50 field pictures.

All regular tclevision transmission up to the present has used
separatc carricrs for transmitting the sound and vision signals, but
demonstrations have becn given of applying the sound signal in the fornm
of a pulse which is position modulated in the line blenk.ng pcriod of the
vision signal, and promising results have boen obtained. There arc
however considerable problems still to be solved, particularly in the
receiver. If successful however, the mcthod could have advantages in
that it would climinate the nced for a scparatc sound transmitter and also
avoid the complexity of the combining circuits at the transmitter. At
the receiving end, it could have very great advantage, particularly for
colour reception, in that the scparate sound carricer would bc entirely
eliminatcd and interference to the chrominance signal from the sound
oarrier disappears. Its major advantage is howcver that it makcs much
more cfficiont usc of the frequency spectrum space so that possibly, at
some time in the future, channcls could be moved closer together or the
space allocated to the sound chamncl could be uscd for some othcr purpose.
If found acccptable it could not bc introduced for some years, as it would

be dependent on the wide availability of new receivers and an assurance
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that cxisting reoccivers would not be disturbed by thce additional signal.
It would of course bc nccessary to continuc transmissions with separate
sound carriers for somec ycars until cxisting rcceivers had been replaced
with thosc designed for the new systenm.

Regular services in colour television startced in the United
Statcs in the carly 1950s using a sequential system which was unsuccessful
and was soon abandoned. This was bocause it rcquired too much bandwidth
and was not a compatiblc systcm. A colour transmission must be capabloe
of being reccived as a black-and-white picturc on cxisting monochrome
receivers. Viable colour telcvision on a simultancous compatible systcn
was achioved in 1954 when the NTSC system was authoriscd for use.

SLIDE The next slide shows the growth of colour teclevision reccivers in the
United Statcs both at the presert time and projected. Initially the
growth of the scrvice was very slow, but now somc 10% of all rcecivers in
the United Statcs arc colour receivers, and by 1970 it looks most likely
that somcthing over a third, and possibly approaching a half, of all
roceivers  will be colour scts.

This major changc in the situation has been accompanied by a

SLIDE marked fall in the price of thc receiver. The next slide shows the cost
of colour rcceivers in the United States sincce 1954 and projected to 1969.
It will be scen that the cost foll by 30% over the five-year period of
1960/65. At first the colour rececivor cost about four times as much as
a black-and-whitc rcceiver of the same size, but now the checapest colour
rcceiver costs only about 75% more than a black-and-whito roceiver of the
sanc size picturc, and small sizc colour rcccivers sell for very little
morc than full-sizec black-and-white scts. An 11" colour sct sclls for
5250 (that is, about £87). At thc samc timo, the picturc quality and
the clectrical stability of the receiver have vastly improved. But the
lower price and improved performance of the roceiver arc not the only
rcasons for the rapid incrcasc in popularity of the colour scrvice. Improved
operating tochniques in the studio, much improved videco tape recording
machines and a better understanding of how to handlc the NTSC colour signal

have all contributed to the situation.
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The only other rcgular colour scrvice in the world is in Japan,
but it is cxpected that in a number of Duropcan countrics colour will
start in 1967. We can cxpect that in tho Buropcan countrics colour will
have benefited from the American cxperionce, from the improved designs of
reccivers, componecnts, colour tubes and so on, which will be available and
which will be rcflected in the Buropean rcceivor, whatever the systen
uscd. We can cxpeet to sce colour rcceiver sales in all Buropcan
countrics start off much morc briskly than did salcs in Amcrica, and if
we are lucky we can cxpect to skip the doldrum ycars and perhaps risc from
the start at a slope similar to that which has now becen achieved in the
Unitcd States.

In tho United Statos colour transmissions now take upall the
cvening hours and many othcr hovrs besides on the major nctworks. Whon
colour starts in this country, it is likecly to bc on a basis of perhaps
ten hours per weck at the start. Most of this will be in peak viewing
hours but somc will be of attractive outsidc broadcasts at other timss.
After the initial period it is to be oxpocted however the developmeonts
will follow thc acccpted pattern, and before too long ncarly all cvening
programmes on BBC-2 would be in colour.

It scems -beyond doubt that therc can be no question of a change
of colour standards in the United Statos, Canada or in Japan, and tho
problem is, will Europc and thc rest of the world follow thesc countrics,
or will it usc another system or systems. Bocauss of the differcnce in
power supply frequency, and thce consequent basic diffcrence in black-and-white
television standards, the systom uscd must differ from tho American system
in some paramcters. Tho question is, should it differ only in thosc
paramcters onforccd by the black—and-white situation or should it also
differ in other respocts?

In thcir basic approach, all colour systcms which are practicable
for a public service are similar in that thoy all sond the brightncss
information in thc luminancc signal and the colour information in the

chrominancc signal.
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This is shown in the following five slides. The first slide shows
the brightnoss information in the luminancc signal which provides a

monochrome picturc. The sccond slide shows the colour information in

the chrominancc signal only. The chrominance signal consists of two
componcnts kKnown as the I and Q signals. The I-signal provides the
chrominancc information in tho orango/cyan rcgion and this, togother with
the luminancce signal, is shown in the next slide. Thc Q-signal provides
the chrominance information in the greon/Magcnta region, and this together
with thce luminancc signal is shown in thce noxt slidco. Finally, the

;aat slidc shows the complots colour signal. Whichever colour system is
used, it must be compatible so that the colour picturcs can be
satisfactorily roccived as black-and-whitc picturcs with monochrome
raceivers.

The differonces betwecon NTBC, PAL and SECAM reoside in the different
ways of transmitting thc chrominancce information. It would be clearly
advantageoous if therc could be agreement to usc only onc of thosc systems
as this would bc so helpful in many ways, particularly in programmo
cxchange and in viewing across frontiers. If howover agrcoment is not
possible, thon programmc oxchangc will still be possible by moans of
systems transcoding dcvices. These dovices have alrcady been developed
for transcoding from onc system to another when the ficld and linc
froquencies arc identical with a comparatively small loss of picturc
quality. Improvcemonts in thesce devices will no doubt be made; and this
is rcally no scrious problcm. The sorious problems occur when we have to
changc eithor the lino frequeney or the ficld frequency. Tho linc
froquency changing problem has been largely solved with the storage typo
of line frecquency convertor. In this process thore is very little loss of
quality, and tho deviecc is extremcly simplc to operate and it will gave
good quality conversion of colour signals. Up to the prescnt time,
howover, thc only possible way of conversion between systoms having
differcnt ficld frecquencics has boen by moans of a photo-electrical
systom in which thc imagc on the onc ficld frequency is displaycd and

vicewed by a camcra operating at the othor field froquency.
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This brings many problems; the quality obtaincd, although
acceptable, is not good and distortiomzarc cvident. The deviece is
difficult to opcratc and it has morcover so far only beoen possiblc to do
the conversion on black-and-whitc picturcs. The additional difficultics
of colour have so far made this method of opecration impracticablc.  However,
work continucs on the development of storage conversion systcms, and thore
are hobos that before very long it will be possible to have ficld frewuency
conversion by a storage systom that will be satisfactory both on black and
whitc and on colour. ‘hon this happens we shall then have the means of
transcoding betwecon any of thoe tclovision standards in black and white
or in colour on any linc standard and on any ficld standard. This however,
whilc it will be a conveniont mcans of gotting over a difficulty, will not
romove the basic attraction of world-wide opcration on a singlc standard.
World-wide programmc ocxchangc has bocome a very rcal nced.
Although it is only sixtcon ycars ago that we first cxchanged programmcs
across thc English Channcl, bv 1964 wc were taking live programmes via
satcllitc, Syncom and Tclstar 2, from Tokyo and achicving rcmarkably good
rcsulte.  Since then the Talstar satcllite and lator the Barly Bird
synchronous satcllitc have boon giving cven mor: striking results. The

neoxt scrics of slides show some colour picturcs recoived at the Post Office

station at Goonhilly Down from tho Telstar satcllite in July and August
1962. Thoy werc all photographcd from the screcn of an American domcstic

SLIDES colour rccciver at Goonhilly, as thc picturcs werc on th: 525-linc Amcrican

?; 1?5 standard. The first four picturcs had bocn transmitted to Telstar from
2

Goonhilly, and back to Goonhilly.
13, 14 The noxt threc picturcs had beon transmitted to Telstar from tho
K United States and rcceived at Goonhilly. There is no doubt that, within
the noxt fow years, wo shall be taking programme by satollitc of all

interesting cvents whorover they happen in the world.
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For entertainment programme exchange, the probability is that
video tape and film will continue to be used, but probably not for too
long and eventually live transmission will be required. Cable transmission
of television pictures is likely to be in use also but probably on a very
limited scale. The more the means exist for exchange of programmes over
the world, the greater is the value of uniform world standards.

SLIDE The next slide shows the number of programmes exchanged between
e Burope and America and various countries in Durope since 1950.

As far as the United Kingdom is concerned, the method of changing
the existing programmes from 405 to 625 lines presents a more difficult and
costly problem than does colour. On both the existing 405-line services,
we have a very high coverage figure, and we must ensure that all viewers
satisfactorily receiving the BBC-1 and ITA programmes on 405 lines get an
equally, or preferably more, satisfactory signal for the same programmes
on 625 lines.

Proposals hkave been wmade for achieving the ochangeover by a
duplication of existing programmes on UHF. This proposal has the merit of
simplicity but could be very expensive and at the present time it is not
sure that the UHF service could in fact be a replica of the VHF service.
Consideration is also being given to a gradual changeover from 405 to 625
lines area by area, but to do this satisfactorily some additional channels
in VHF would be required in order to give room for manoeuvring. At the
present time the prospect of obtaining these channels seems small. A third
proposal is to set up a complete network on VHF plus UHF on 625 lines and
to make a very rapid changeover from one standard to another. This
however, at least for very many years, would seem to set an impossible task
for the receiver industry. The whole problem is of course complicated
by the fact that, whereas the VHF spectrum, when used on 405 lines, gives
thirteen 8 Mc/s channels, sufficient for rather more than two nationwide

programmes, on €25 lines only cight 8 Mc/s channels are available.
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One of the advantages of the sound-in-sync pulse I referred to earlier
was the possibility that it offers of reducing the spectrum space require-—
ment of the 625-line channcl. When a decision has been taken however, the
amount of work and the expense involved arc such as to require many years!'
work befure the changicover can be completed, and it is beyond doubt that
405-1ine television will be with us for very many years yet.

On the programme origination sidc, the problem is not so difficult
and it will be casy to generatc all progrsamcs on 625 lines or 405 lines,
as changing the cquipment from onec operation on one standard to another is
a simple and quick operation. Altornatively it looks most likely that all
programmes will be produced on 625 lines and standard converted to 405 lincs
when so required with no approciable loss of quality.

Important for long-term development is the possibility of
broadcasting dircct to the home from satellites. This could also affect
the solution of the 405/625-linc problem I have beon speaking about. Tt
has beon under study in the C.C.I.R. for a number of Yyears, and at a rocent
meeting figures wore put forward for the powers required to give an
effective service in this way. These are shown in the next slide.

You will sec that the primary powor required to give an offoctive signal

on VHF is comparatively small and, although at one timc it might have
secmed that development of this kind of power would be difficult, the rapid
growth of power of satellites in the last few Years would seem to indicats
that it would not be long before this kind of powsr can be achicved.

It has boen cstimated that, within a possible satellitc weight of
5,000 1bs., by using nuclear rcactor power, 30 kW of input power could one
day be gencrated. This would be sufficicnt to transmit threc separate
radio and tclevision signals directly to domcstic sound receivers on the
ground over an area of the order of onc million square miles. To roceive
such transmissions the acrial in the home nced only have dimensions of
the order of 6 ft, clevated to about 450 to the horizontal. The cost

of such a satcllite system at the moment would be high and would undoubtedly
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be many millions of pounds. To cover the United Kingdom with four
programmes in UHF with conventional ground stations will however cost a

sum of the order of £100 M, that is £25 M per programme. It could well

be therefore that some time in the future the cost of serving an area such
as the U.K. from a satellite could be actually much less than doing it by
conventional means,; and if it were desired to serve an area larger than the
U.K. then the cost of satellite coverage could be very much less. Iquipment
to give this kind of service is of course not yet available, but there

seems little doubt that eventually it will come and that the cost and
difficulty aspect of the matter will not present a serious problem. that
will present a problem however is finding channels on which such satellites
could work. The present channels in Bands I, III, IV and V are all either
fully occupied or fully allocated. Morcover, with conventional ground-based
broadcasting stations in an area such as Burope, each channel is used

some fifty times in various parts of Europe with adequate geographical
separation between the locations to ensure satisfactory reception in each
location. With satellite broadcasting however, onc channel will cover a
very large arca, but it would probably be difficult c¢r impossible to use any
single channel more than once in an area such as Buropec. We should
therefore arrive at the position when additional channels would be required
as there would be a mnet loss in the efficiency of channel usage. It takes
some twelve channels on UHF to give complete coverage of one programme

over an area such as the U.K. As I have said, for gound-based broadcasting,
each channel can be used some fifty times in Burope. With satellite
broadcasting we would gain in that for one programme only one channel would
be required instead of twelve. But the channel could be used only once

in Burope instead of fifty times. In individual countries therefore the
channel requirement would be reduced by a factor of twelve, but over the
whole of Burope the channel requirement would be increased fifty times,so
that at a first approximation we could say that something like four times

as many channels would be wanted to cover an area such as HZurope by satellite

broadcasting as would be wanted for normal broadcasting.
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To meet the needs of additional programmes and regional programme
fragmentation, the total Buropean channcl requirement would increase far
beyond the available channels in the existing broadcasting bands. This
situation could of course improve if the transmitting aerials on the
satellite could be made adequately directive, but this would seem to be
difficult. The probability is therefore that, to find additional
channels suitable for such use, it almost certainly means we should have
to go higher in the frequency spectrum than the frequencies at present
in use and possibly appreciably highcr. In view of the advantages

in staying with the present broadcasting allocations, this problem of
channcl sharing between satellite and territorial stations is being
further investigated.

¥hile perhaps there could be objections to direct broadcasting

from satellites on the grounds of the number of channels required and
possible difficultics in domestic reception if the available channels

are too high in frequency, the attractive proposal cxists that programmes
could be relayed for rcception over a wide arca by satcllite and then
transposed on the ground to a lower and more convenicnt frequency for
direct reception by the public.

In television, as in all forms of commurication, there is an

increasing use of automation and an increasing investment in equipment

in order to save manpower. Studies of switching problems and general
design problems are carried out by computer and, although no on-line
switching of television facilities has yet takenplace in this country,

it is done in the United States and there is no doubt that this will

come here in the not too distant future. On the maintenancc side, we
are more and more providing additional switchable equipment, plug-in
units, and the like, so as to relieve the necessity to carry out instant
maintenance in the case of fault. This has very appreciably improved the
breakdown record and has also very appreciably relicved the stress on the

staff concerned.
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A very revealing instance of this progress is indicatcd in this
slide which shows BBC transmitter operations. Because we operate sound
and television transmitters from the same site the figures actually
represent overall transmitter operation. You will see that in ten ycars
the small number of supecrvisory staff has increassd by 50%, but the
number of technical staff actually concerncd with the operation of the
transmitters has increased by less than 5%, and this has happened while
the number of sitoes has doubled, the number of transmitters has tripled,
and the number of transmissions provided has also tripled.

The result of this improved productivity has of course been

achicved by putting much more investment into equipment. Transmitters

-have been installed in duplicate, normally working in parallcl, so that

in the event of trouble one half of thc installation would carry on.
This procedure has been carried out as far as possible, and where possible
the aerial itsolf is divided into two halves.

Many transmitters have been installcd completsly unattonded and for
the operation of these we have mobile maintenance tcams who make periodical
visits to each site for general inspection or go spceifically to a site if
troublc is known to exist. An examplc of such an unattended station is
shown on the next slide — the combincd television and VHF sound relay
station at Grantown-on-Spey, Moray. This radiates a peak power of about
400 watts on television and the same power on each of three charmzls on
VHF sound. These changes have made much more interesting work to all the
people concerncd, and I think there is no doubt that these trends will
continue. The increased investment in cquipment in transmitters as in
studios has increascd the overall reliability.

The use of transistors has improved the reliability and the
stability of performance of all equipment. Studio equipment at the
present time is nearly all transistorised, and in the future will be
entirely so. On the transmitter side, high-power equipment still usecs

valves, but thc input stages of transmitters are becoming transistorised,
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and in low-power equipment transistors only are used. An interesting
development for the future is in the very low-power transistorised relay
transmitter powered only by batteries.

In the problem of programme distribution, there are many
developments which are likely to be of interest. For a long time, major
programme distribution is likely to continue on the basis of cables and
radio link operation by the conventional form. Developments in wave
guides and surface waves, as have been carried out notably by Professor
Barlow at University College, offer ncw possibilities, particularly for
transmission over fairly short distances. These modes of transmission
offer very low attenuation and a very good performance over a wide band-
width. In couventional programme linkage, the use of 7 Ge/s is likely to
continuc for a long time but frequencies and equipment are now available
in the 12 Gc/s region, and these frequencies are likely to be used also.
This arises not only from a need to use frequencies wherever they are but
also that these higher frequencies do offer advantages in the size of the
aerial systems rrequired.

The television signal has very much redundant information and
cousiderable work is going on all over the world in methods of cutting out
these redundancies with a view tb a saving of spectrum space. All such
proposals scem ta be inherently difficult and expensive, and at the present
time also give: an unsatisfactory performance. That they will be brought
up to a level of satisfactory performance seems undoubted but their cost
and complexity is such that they would be likely to be used only on the
longest links but patbticularly of course on the very long links encountered
in satellite communications.

A further means of communication which might have future
application to television is thc laser which has oxtended(the spectrum of
coherent electro-magnetic wave generators by a factor of 1,000. The optical
lascr can produce a very sharp beam which can be modulated with signals

extended over large bandwidths - up to tihousands of megacyclecs, thus
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they become attractive as possible means of point-to-point communication
for a multiplicity of chamncls including monochrone and colour television
transmissions. Potentially, the valuc of the laser to communications is
considorable, but in practice there are still many problems to solve.
Absorption and scattering by the atmospherc, especially undoer conditions of
mist or rain, is likely to prevent rcliable working over distances in
excess of one or two miles. To overcome this, practical systems will
presumably be based on some form of long distance microwave waveguide
system as suitable waveguides can be built with losscs of only 1 or 2 db
per mile when filled with a controlled atmosphere. The National
Aeronautics and Space Administration has tested light beam communication
between the Gerini VII twin-man spacecraft and the earth using a laser
device, but lasers are not likely to be suitable for television and
broadcasting communications unless frequoncies can be found where the
absorption and scattering losses of the atmosphers are much lower than
the average.

In the field of television cameras, image orthicon tubes have held
an unchallenged position for more than the last decade. They arc however
now being challenged by new tubes of the photo—conductive type, of which
the most advanced at the moment is the plumbicon tube. These tubes have
high elcctrical stability, low noisc level, high scnsitivity and above
all a small physical size which means not only is the camera small and
convenient, but small and convenient optical systems can also be used with
them. These types of tube are particularly uscful for colour cameras.

The requirements of receiver parformance arc already being increased
by the development of thc UHF bands. Not only are receivers giving better
goneral performance but the sensitivity of the receivers as expressed in
terms of reduced noise factor has already made remarkable advences. This
slide shows the improvements in overall noise factor of VHF and UHF
receivers in the last ten years. It is to be expected that initially

the noise factor in receivers in the higher frequencics will be higher
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than in the broadcasting UHF range; noisc factors in both VHP and UHF
are continually falling and undoubtedly devclopments will occur to bring
the noise factor in the new higher frequencies down to those now being
obtained with VHF receivers. If it becomes possible to use parametric
amplificrs for domestic receivers — and this does not secm as remote at
present as it did only a short time ago - the noise factor can be brought
down to about 1% db. This will give better reception and increase the
sarvice arca of the transmitters.

The improvements in pcrformance of reccivers will come from
development of improved types of transistors, from further developments
in special circuity, with integrated circuitry and the like. These

improvements in turn will not only makc the rceceiver suitable for the very

much higher frequencies now coming into operation but will also reduce its
weight and powor consumption, and incrcase its reliability.  We shall
undoubtedly find that television rececivers will go along the way alrcady
marked out by sound rcceivers in that the small lightweight portable will
become more and more popular. On the one hand wc shall probably sece
lightweight portables providing small black-and-white and colour picturcs,
and on the other hand we shall see the development of very large-—screen
picture tubes for wall mounting. Up to the present time only the shadow
mask three-gun colour tube has becn available for use in colour television
receivers. A great deal of work is going on to develop a single-gun
television tube which would bc cheaper. Several versions have been
produccd in the laboratory, but not one has so far proved satisfactory and
at the same time capable of mass production at an ccononic price. It secms
probable however that a single—gun tube will eventually replace the three-
gun tube in colour television receivers with an appreciable reduction in
the circuitry and overall cost of the receiver. The tube used in the

American 5250 11" receiver kas three parallel not conical guns.
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Sterecoscopic television has been demonstrated many times over the
last few decades, but it is expensive buthin cquipment and in channcl
usage, and probably offers insufficient overall attraction to justify its
use. It is not to be expected that stercoscopic television is a likely
development in the near future. Ixpericnce in the cinema has shown that
stercoscopic picturcs have a relatively small appeal, and stereoscopic
effects in the cinema arc probably casier to achieve than stercoscopic
effects in television.

Stereophony is however another matter. Demonstrations have
shown that, for some types of programme, stcreophony applied to television
can be attractive and thc problem of putting stereophonic sound on to a
television channel docs not scem to be insoluble, and it is quite possiblo
that systems will be developed which will enable stercophonic sound to be
uscd. In some areas having two languages the two channcls of a
stercophonic system would be used for the two separatc languages when
necessary. This question is under study at the C.C.I.R. and, although
it is not clear whether there are such scrvices anywhere in the world,
it is likely that thcy may start in the not too distance future in some
multi-languags countries. Ona report states that suck a service exists
in Russia.

Improvements in television transmitters will result from the
davelopmenf of transistors capable of handling higher powers on UHF.
UHF television relay stations in this country arc already using solid-state
circuitry up to the output stages of the transmitters, providing greater
overall efficiency and improved reliability such that the stations can be
designed for unstaffed operation. It can be expected that it will be
possible to use these techniques in the future for installatioms of
higher power.

Home recording on tape for sound is now in gencral usec.

Recording of tcelevision signals is much more difficult, but the advances

made in video recording in recent years have already produced machines
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which give a very satisfactory picture at a reasonable price, and
there can be no doubt that furthor improvements in picture quality and
reductions in cost will be made.

It seoms unlikely that the four-head type of recorder used in
studios will ever become an articlc of domestic cquipment., Claims have
been made that a domestic machine can be madc using a singlc head and
fast runmming tape, but a morc attractive and promising proposal at the
moment scems to be the helical scan machine with either one head or two
heads.

The title of this talk has becn "Future Developments in
Tclevision" and as prediction must always be largely based on exterpolation
of the past, it has neeéssarily dealt very wuch with what has happenecd
and been somewhat tentative about what may happen. There is however no
sign at all of any slowing up of tclevision development in any part of
the world but rather an ever-increasing ratec of development, and perhaps
we shall not have to wait too long for some of the developments suggested.
There seems little doubt however that therc will be plenty of interesting
work for the television enginesr, always provided of course that the
public finds the programmes of sufficicnt interest that they will
continue to pay for it all.
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