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Each cell communicates with the brain, and the sensation of sight
and the perception of any scene result from the relative stimulation
applied to the brain by the cells in the retina. As the light-sensitive
cclls of the retina have finite dimensions, details in an object which
produce &n image on the retina smaller than a single cell cannot be
individually perceived. The eyve. therefore, really sees a large number
of infinitely small objects, which in the aggregate form the image,

11. Thus all vision is of a granular structure, as is also pictorial
reproduction, and, in order to transmit pictures or images over
electric circuits, a suitable granular structure is adopted, the
relative brilliancy of each grain or elementary area of the picture
being transmitted telegraphically to the distant point, where by
suitable means an equivalent brilljancy is given to o correspending
area on’the receiving screen,

12. The transmission of the relative brilliancy of each grain or
clementary arca of the picture must be effected in some ordered
sequence, and the by which this is achieved is termed
“scanning.”” The usual metliod employed is to allow light from a
sclected area of the subject to impi!mm a device known as a
photo-electric cell, which delivers an electrical output proportional
to the light stimulation it receives.  This clectrical output, after
amplification, s used to control the output of a radio transmitter
by methoeds similar to those in uge for the transmission of speech
and music. The position of the selected area of the subject is vavied
in a definite path so that the whole of the subject is covered in a

jod which should be less than the time of persistence of vision.

path of sclection is ususlly a series of horizontal or vertical
lines, and the process samewhat resembles the action of the
human eye in ru::i:ﬁ.n ¢ of printed matter, letter by Jetter and
line by Ime. A further ent consists in g the path of
sclection Tun first along every alternate line and then, as a second
process; along the lines omitted in the fist process,  This is known
as nttkexlaocd scanning, and it appears to be successful in reducing
" H u.l'

13. At the receiver, the radio signal is detected and amplified
by metheds similar to those used for redio-telephony.  The electrical
signal from the receiver thus resembles the signal from the photo-
electric cell or cells at the transmitter, and is used to control the
brillisncy of illumination of an clementary arca of the screen on
which the received picture is to be displayed,

14, It is essential to a that the arca iluminated on the
viewing screen at any given instant shall correspond in position
with the area of which the illumination is then being determined by
the scanming device. In other words, precise synclironism is
necessary  between the movements of the scanning device and
the receiving device. Various methods have been propased for
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hioving thie synchronism; it can, for instance, Mmﬁ,ﬁ
by the sending of two scrics of special signals by the
transmitter—one series to ensure the correct motion of the picture
spot along each line and the sxcond series to signal the instant of
termination of one picture and the commencement of the next.
As these serics of signals ocour respectively between successive lines
of the picture and between successive pictures, their transmission
need not interfere with the picture signals, and they can be seat on
the same radio transmitter.

15. The relative brilliancy of each successive grain of the picture
is transmitted with such rapidity that persistence of vision produces
the effect at the receiving ond of a complete picture, the of
definition and steadiness of which is dependent upon the fineness
of the individual grains composing the picture, ie., the number of
lines wsed for scanning it, and the speed at which complete plctures
are successively transmitted.

16. One of the difficulties which has been encountered in direct
scanning is the small amount of light available to actuate the photo-
electric cell obtained by reflestion from objects which are being
televised,

. Accordingly, considerable experimental development has
(nlcn" txce upon { tochn:l:' whereby the scene to he televised is
tographed on ordimacy cinematograph film which, after
being developed, is scanned by light transmitted through it. This
system can be vsed fo provide a method of delayed Television where
direct scanning by a mechanical device would be difficult or im-
ible, In order to reduce the period of delay, equipment has now
produced in which the cinematograph camera is ed
with the film scanner, and the film, after exmure, is immediately
developed, fixed, washed and pactially dried. It then passes
through the scanner, and after (urther drying is stored for future use
if required. [n this way, the advances which Lave been made
in photographic processes in the production of rapid and sensitive
emulsions can be utilised to overcome the difficulties which are at
present encountered duc to the comparatively feeble sensitivity of
photo-electric cells. .

to-sensitive surfaces or minute photo-sleetric cells, 'For instance,
g‘:ne such device which is being developed in America, Gcmmoylv
and this country, the image to be televised is focussed by m:::h

lenses on to a photo-slectric mosaic contained in a cathode riy ¥ i
The cathode mybeamisdimcwdonipenu@mo[thgmw

by a method of magnetic control u:enmgesmnmdupuudlyl R
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Flectrical energy is thus drawn off from the photo-electric mosaic
by tha cathode ray which is proportional to the light intensity of
the picture and can be transmitted to operate the distant television
receiver.

19, Our obscrvations lead us to the opinion that this system
of " dircct pick-up "’ has already attained a considerable degrea of
effectiveness, and we should say that satisfactory reproduction of
outdoor moving scenes can now be attained by this method in
conditions of light, ctc, apptoximating to those under which
satisfactory cinematograph pictures can be taken, provided that the
recording apparatus can be located reasonably to and at a
moderately constant distance from the scere to be televised. We
shonld regard it as probable that satisfactory reproduction could,
oven at this stago of development, be obtained of such scencs as a
procession, a lawn-tennis mateh, or the actual finish of a horse
race, though the trunsmission of & view of the whole course of a
race, a cricket match, or a football match, would present much
greater difficulty,

EXPERIMENTS IN TELEVISION

20. We are informed that the Post Office bas always given
facilitics to qualified persons or firms who have applied for per-
mission to conduct riments i Television, but the licences
issucd have been restricted to purely research and experimental
work and have given no authority for the conduct of any form of
public service,

21. The view taken was that when any system of Television
showed sufficient promise to justify its trfal for public transmissions,
the British Broadcasting Corporation should provide reasonable
facilities for such a trial service on a limited scale at one or more
of their broadcasting stations,

LOW DEFINITION TELEVISION

22. As far back as the autumn of 1929 the British Broadeasting
Corporation gave the Baird Company fucilities for experimental
transmissions of Television from & broadcasting station, During
the next two or three years a la:gnumber of experimental trans-
missions were carried out by the Baird Company independently, as
well as in liaison with the British Broadeasting Corporation.

23. Improvements were gradually made in the em, and
in August, 1932, the Corporation arranged with T i
Limited for public c)mm(al transmisssons from their London
Station (Brookmans )} of Television on a wavelength of

——— T
.

- -y

9

261 metres, and of the ying sound on a wavelength of
398 metres from the Mndlang Regional transmitter (Daventry).
The Corporation agreed to provide special programme ma

and zalso staff for operauag the television apparatus, which was
installed in Broadcasting House by the Baird Company on a loan
basis. These transmissions, the experimental nature of which was
emphasised in a notice issued to Press, have continued up to
the present time, although their frequency has been reduced since
31st March, 1934, to two half-hour a week which are
extended to threc-quarters of an hour when circumstances permit,

24. In the case of these transmissions the size of the elements
(elementary arcas) composing the picture is such as to admit of
transmission being effected in a series of thirty lines per picture and
cach picture is repeated 12} times per second (see paragraphs 12-15).

25. Any pictures built up with a structure of the order of thirt
lines are, however, comparatively coarse in texture, Little detal
can be given, and generally speaking the pictures are only fitted
for the presentation of “ close-ups’—e.g,, the head and shoulders
of o or-and the quality of repmgm:tion leaves much to be
desired.  Morcover, any frequency of the order of 12} pictures
per second gives rise to a large amount of ** flicker ',

26, Whilst low definition Television has been the path along
which the infant steps of the art have naturally tended and, while
this form of Television doubtless still affords scientific interest to
wireless imenters, and may even possess some entertainment
value for a limited number of others, we are satisfied that a service
of this type would fail to secure the sustained interest of the pablic
generally. We do not, therefore, favour the adoption of any low
definition system of Television for a regular public service.  We refer
later in our report {ses paragraph 34] to the question of the temporary
coutinuance of the present low definition transmissions pending the
institution of a public telovision service of a more satisfactory type.

HIGH DEFINITION TELEVISION

* 27, With a view to extending the application of Television to @
wider field and thercby increasing its utility and entertainment
value, much attention has been given in reee:‘;:cim to the problem
of obtaining better definition and reduced * flicker ** in the received
pictures.

28, The degree of definition it is essential to obtain is necessasly
= matter of opinion, but the evidence received and our own observit-
tions lead us to the conclusion that it should be not less thin 240 lines
Rr picture, with a minimum pictare frequency of 25 per second. .

© standard which has been used extensively for experimental work:
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is 180 lines, but we should prefer the of 240 and we do not
exclude the possible use of an even higher order of definition and
a frequency of 50 pictures per second.

29, To attain such degrees of definition and picture frequency,

. very high modnlation frequencies are required, which in practice

; cna;’;nl'i be handled by radio transmitters working on ultra-short

“waves the efiective range of which is much more restricted than the

range of the medium waves used for ordinary sound broadcasting
(see paragraph 47),

30. For the reception of Ligh definition pictures the cathode ray
tube i now usually employed. The cathode ray tube receiver
involves no moving parts, and the picture is presented as a Huorescence
at the end of the tube. A stream of electrons (particles of negative
electricity) i projected along the tube, and impr on a coating of
fluorescent material at the end of the tube, the impact of the
clectrons on the fluorescent material causing illumination. The
amount of illumination can be controlled by the flow of
electrons, and the point of impact can be (:h.m;g{e y deflecting the
jet by means of electric or magnetic fi ; jet is modulated
or controlled in amount by the received signal, and snitable electrical
circuits are provided to move the point of impact in exact
synchironism with the transmitter (see paragraph 14).

31. The size of the picture produced naturally depeads upon the
size of the cathode ray tube. At present the most usual size gives
a picture of zbout 8 in. by 6 in., although good results have been seen
with larger tubes. The apparent size can, of course, be increaszd by
viewing the tube through a suitable fixed magnifying device, though
with o corresponding loss of definition. Experimental work is pro-
ceeding with a view to the projection of pictures on a screen of much
larger dimensions, but this is sill in an carly stage of development.

32, We are informed that the price to the public of a receiving set
capable of producinga picture of about the first-mentioned size, with
the accompanying sound, would probably at first be considerable, and
various estimates have been given ranging from £50 to £80; but it
is reasonable to assume that, if and when receivers were made on
a large scale undor competitive conditions, this price would be
substantially reduced.

33, Most of the high definition television systems follow in
beoad outline the methods of transmission and reception referred to
above, with some variations in technique.  We are imy with
the quality of the results obtamed by certain of these systems, and
whilst much undoubtedlr remains to be done in order to render the
results satisfactory in all respects, we feel that a standard has now
been reached which justifies the first steps being taken towards the
carly estublishment of a public television scrvice of the high definition
type in this country.
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34. Mnmmmmmmlmmmmm
doubt possess, as we have said, a certain value to those interested in
Television as an art, and possibly, but to a very minor

extent, to
those interested in it only as an entertainment. We feel that it
would be undesirable to de these ““ pi lookers " of their
present facilities until at leest o
tunity of receiving a high definition service.  On the other hand, the.
maintenance of these low definition broadcasts involves not only some
. but also possibly considerable practical dimg,mia: We
can only, therefore, recommend—
(1) that the existing low definition broadcasts be maintained,
if practicable, for the present ; and
(2) that the selection of the moment for their discontinuance
be left for consideration by the Advisory Committec (seo
paragraph 41),
with the observation that, if practicable o to maintain these broad-
casts, they miglht reasonably be discontinued as soon as the first
station of a high definition service is working.

SCOPE OF TELEVISION AND ITS RELATION TO SOUND
BROADCASTING

35. In our opinion there will be little, if any, scope for television
broadcasts unaccompanied by sound. Television is, however, a
natural adjunct to sound broadcasting and its use will make it
possible for the eye as well as the ear of the listener to be reached.
Associated with sound it will tly enhance the interest of certan
of the existing types of b t und will also render practicable
the production of other tya)u in which interest &s more dependent
upon sight than upon sound.

96. We are of the that there are two factors which for
a number of years will tend to prevent a television sarvice being
made us2 of to the same extent as present day sound broadcasting—
sh. {1) T?fd difficulties o&n\::mmwwnmuniwﬁon o:ui ml-
ort wavelengths, particularly in hilly districts, ma

limit the extent to which the country can be cﬂe::tivci;' cmeév
(2) Some time is likely to elapse before the price of an
efficient television receiver will be comparable with that of the

average type of receiver now in use for sound broadcasting.

Nevertheless the time may come when a sound broadeasting service
entirely unaccompanied by Television will be almost as mre as tho
silent cinema film is to-day. We think, bowever, that in geneial
sound will always be the more important factor in broadcasting.
Consequently the promotion of Television must not be allowed to
prevent the continued development of sound broadeasting.

ion of them have the oppor-
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37. No doubt the eveolution of Television will gradually demon-
strate the possibility of its application for many purposes other than
those of eatertainment and illustrative information, Its uses for
?ulposa of advertisement are obyious, were such deemed desirable.

Ve can conceive, morcover, its potential application—as distinct
from existing practice in picture transmission—to public telegraphic
and telephonic services, fo the transmission of lists of prices, or of
facsimile signatures or decuments, and to {ts use by the police and
the forees of the Crown, or as an aid to navigation,

38. We have assumed, however, that we were intended by our
terms of reference to confine our attention to the question of the
introduction of a public broadcast service of Television, and we do
not, therefore, make any further observations regarcing its other
possible applications beyond expressing the earnest hope that it
will be allowed the fullest possible freedom for development con-
sonant with the public interest.

TELEVISION OPERATING AUTHORITY

39. Holding the view which we do of the close relationship which
must exist botween sound and television broadcasting, we cannot do
otherwise than conclude that the Authority which is responsible
for the former—at present the British Broa ing Corporation—
shonld also be entrusted with the Jatter. We therefore recommend
accordingly ; and we have received an assurance that the Corpora-
tion is red fully to accept this additional responsibality and to
enter whole-heartedly into the development of Television in con-
formity with the best interests of the licence-paying public. TIn
discharging this task the accumulated experience of the Corporation
as regards sound broadcasting cannot fail to prove of great value.
Presumably a separate licence will be required from the Postmaster
General specifically anthorising the Corporation to undertake the
broadcasting of Television,

40. We have, of course, considered the possible alternative of
letting private cnlm nurture the infant service until it is seen
whether it grows sufficiently lusty to deserve adoption by a public
authority. This would involve the granting of licences for the
transmission of sound and vision to several different firms who are
ploncering in this experimental ficld.  We should regret this course,
not only because it would involve a departure from the principle
of having only a single authority broadeasting a public sound
service on the air, and because the subscquent process of ' adoption
(which we believe would be inevitable) would be rendered costly
owing to the growth of vested interests, but also because we foresee
serlous practical dificultics as regards the grant of licences to the
existing pioneers as well as possibly to a constant succession of fresh
applicants. It is therefore our considered conclusion that the
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conduct of a broadcast television service shonld from the oatset be
entrusted to a single organisation, and we are satisfied that it would
be in the interest that the responsibility should be Iuid on the
British Broadeasting Corporation.

ADVISORY COMMITTEE

41. Whilst we think that the British Broadeasting Corporation
should excreise control of the actual operation of the telrvision
service to the same extent and subject to the same broad principles
as in the case of sound broadcasting, we recommend that the initia-
tion and early development of this service should be planned and
guided by an Advisory Committce appointed by the Postmaster
General, on which the Post Office, the Department of Scientific and
Industrial Research and the British Broadcasting Corporation should
be represented, together with such other members as may be con-
sidered desirable. We recommend that this Committee should be
appointad forthwith, for a period of, say. five years.

42 The Committee should advise en the following -—

{a) The performance specification for the two sets of appa-
ratus mcnul:md in paragraph 36, including acceptanca tests,
and the selection of the location of the first transmitting station,

(#) The number of stations to be built subsequently, and the
choice of districts in which they should be located (sce para-
graph 57), :

{¢) The minimum number of programne houss to be trans-
mitted from each station.

(d) The establishment of the essential technical data govem-
ing all television transmissions, such as the number of lines per
picture, the number of picturcs transmitted per second, and the
nature of the synchronising signals.

(¢) The potentialitics of new systems,

Tro by the British Broadeasti Corporation with
mga({)d 10 mct site of cach station, and the general lines on
which the stations shonld be designed.

() All patent difficulties of a serious nature arising from the
operation of the service in relation to both transmission and
reception.

() Any problem in connexion with the television service
which may from time to time be referred to it by His Majesty’s
Government or the British Broadcasting Corporation.

Normally the Committee would not concern itself. with detailed
financial allocations, or with business negotiations betwesn su pliers
of apparatus and the British Broadeasting Corporation, Itisf
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considered that the Committee should not deal with the compiktion
of programmes, the detailed construction of stations, or their
day-to-day operation, unless specifically invited to do so under
sub-paragraph ().

43. It will be clear from the foregoing that the Committee would
be compoased of both technical and non-technical members, and it is
anticipated that & part of the Committee’s work would best be
carried out by a technical subcommittee,

44. Such experimental work as may be necessary for the estab-
lishment of stations and the operation of the service would be carried
out by the British Broadcasting Corporation in the usual course of
its functions, but this would not, of course, preciude the enlistment
of the co-operation of Government Departments or other organisa-
tions in t cal researches,

USE OF ULTRA-SHORT WAVES FOR TELEVISION
AND THEIR EFFECTIVE RANGE

45. As previously mentioned, the transmission of high definition
Television i& practicable only with nlta-short waves, and a wide
band of frequencics is necessary.  Fortunately, there should be no
difficulty, at present at all events, in assigning suitable wave-
lengths in the spactrum—between 3 and 10 metres—for puoblic
Television in this country, although in allocating such wavckngths
regard must, of course, be paid to the claims of other services, The
recent experimental work has been conducted npon wavelengths
around 7 metres,

45. Technically, it is desirable that the transmitting stations
should be situated at elevated points, and that the masts should be
03 high as practicable, consistent with any restrictions which may
be decmed n : by the Government. The mast at present in
use in Berlin is about 430 feet high, and the question of employing
masts of greater height s under discussion in Germany, Quality of
reception varies, of course, with the location of the receiving station
and the nature of its surroundings. It may be observed that reception
on these ultra-short waves docs not scem to be materially affected
by atmespherics.  The most frequent sources of interference appear
at presont to arise from some types of electro-therapentic apparatus,
and from the ignition systems of motor cars; but we understand
that it is possible to prevent or reduce certain types of such
interference by simple remedial devices.

47. Present experience both here and abroad scems to indicate
that these ultra-short waves cannot be relied upon to be effective
for a broadcast service much boyond what is commonly called

“optical range.” Generally speaking, it is at present assumed

that the area mfdia of effectively covered by ultra-short
wave stations of about 10 kilowatts V;Iypacity wul‘g'ot exceed a
radius of approximately 25 miles over moderately undulating
country, In more hilly districts this may be considerably reduced,
and indeed mn certain areas an entirely reliable service may be
impracticable. It & clear, therefore, that unless and until the
effective range be increased, a large number of transmitting stations
would be required to provide a service covering most of the country,
though we think that with 10 stations, probably at least 50 per cent,
of the population could be covered from suitable locations.

PROVISION OF TELEVISION SERVICE

48. We nevertheless eavisage the ultimate establishment of a
gencral television service in this country, and in this connexion we
contem‘rlatc the possibility of television broadcasts being relayed

land linc or by wireless from onc or more main transmit
statlons to sub-stations in different parts of the country. We shoul
observe that recent developments in cable technique render it
poasible for the first time to transmit, over considernble distances,
frequencics such as are required for high definition Television,

49. While the cstablishment of such a service should be, in onr
opinion, the aim, we do not feel that we can advise you to
at once to approve the construction, at great expense, of a network
of stations, intended to cover most of the country. The total number
of stations required for such a purpose is as yet unknown to anyonc ;
and the total cost is accordingly purely speculative.  Moreover,
Televisicn will be a constantly developing art, and new discoveries
and improvements will certainly involve continued modifications of
methods—at least during its early years. A general service will
only be reached step by step ; but the steps shonld be as frequent as
possible and in our opinion the first step should be taken now.
Solvitur ambulando,

CHOICE OF SYSTEM AND PATENT DIFFICULTIES

50, We have been furnished with o great deal of information—
much of it of & confidentinl character—concerning various systems
of Television. Continuots progress 18 being made in the art ; and
even during the fow months of our investigations, research lLas
brought a number of new and importaut discoveries.  We do not
think it wonld be right at this early stage of development, when
practical experience is small and the patent position obscure, that
we should attempt to pass final jus nt on the several systems
of Television, A technical descrip of each system which we
have cxamined in this country, indicating its distinctive featurvs
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and commenting upon its performance, is, however, submitted for
your information in Appendix IV. Comments are also made in
appmdix I on the systems examined in the United States and

ermany,

51. The tesk of choosing a television system for a public service
in this country is one of great difficulty. The system of transmission
governs in a varying degree the type of set required for reception ;
and it is obviously desirable to guard against any monopolistic
control of the manufacture of Teceiving sets. Further, whatever
system or systems are adopted at the ontset, it is imperative that
nothing shonld be dane to stifie progress or fo prevent the adoption
of future improvements from whatever source they may come.
Morcover, the present patent position Is difficult: the number of
patents relating to Television is very large, and in regard to many
o:'d:‘i;cm there are conflicting views as to their importance and
validity.

52. At the same time it is clear from the evidence put before us
that these inventors and concerns, who have in the past devoted so
much time and money to research and experiment in the develop-
ment of Television, are Inoki vite fairly—to recoup themselves
and to gather the fruits of their rs by deriving reveaue from
the sale of recdvinghappamtus to the public, whether in sets oc in
parts, and whether by way of royalties paid by the manufacturers
or by manufacturing themselves. [t is right that this should be so,
and that the growth of a new and important branch of industry,
capable of providing empleyment for a large number of workers,
should in every way be fostered and encouraged to develop freely
amd fully,

53. The ideal solution, if it were feasible, would be that, 23 a
preliminary to the establishment of o public servico, a Patent Pool
should be formed into which all television patents should be placed,
the operating authority being free to select from this Pool whatever
patents it desired to use for transmission, and manulfacturers being
free to use of the patents required for receiving sets an payment
of a reasanable royalty to the Pool.  We have seriously considered
whether we should advise to refuse to anthorise the establish-
ment of a public service of Ligh definition Telovision until a com-
prehensive Patent Pool of this had been formed, on terms con-
sideced satisfactory by the Advisory Committee, From evidence
we have received, however, we aro convineed that, under present
conditions, when the relative value of the numerons television
patents is so largely a matter of conjecture, the early formation of
such a Pool would present extreme difficulty. The Government
would have no er to compel an owner of television patents to
put them into the Pool against his will ; and, with the best will in
the world, patent holders might find it exceedingly difficult to agree
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among themselves on a fair basis for charging royalties and sharing
the revenuc so obtained, An attempt hastily t?l negotiate a Pool
under these conditions would in all probability end in failure,

54. While, however, we have been compelled to abandon the idea
that the formation of a comprehensive Patent Pool should be a
condition ent to the establishment of a public service, we are
strongly of opinion that it isin the public interest, and in the interest
of the trade itself, that such a Pool should be formed. i
our recommendations we have kept this objective in mind ;
we trust that events will shape themselves in such 4 way as to lead to
the formation of a satisfactory Patent Pool at no distant date.

START OF SERVICE

55. We have come to the conclusion that a start could best be
made with a service of high definition Teleyvision by the establish-
ment of such a service in London. [t seems probable that the
London area can be covered by one transmitting station and that
two systems of Television can be opsrated from that station. On
this assumption we suggest that a start be made in such & manner
as to provide an extended trial of twn systems, under strictly
comparable conditions, by installing them side by side at a station
in London where they should be wused alternately—and not
simnltaneously—ior a public service.

56. There are two systems of high definition Television —owned
by Baird Television Limited and Marconi-E.M.I. Television Com-
pany Limited respectively—which are in a relatively advanced st
of development, and have indeed been operated experimentally
over wireless channels for some time past with satisfactory results,
We recommend that the Baird Compmx be given an opportunity
to supply the necessary apparatus for the operation of its system
at the London station, and that the Marconi-EM.I. Company be
given & similar opportunity in respect of apparatus for the operation
of its system at that station, Besides any other conditions
im , acceptance of offers should be subject in cach case to the
following conditions precedent ;—

{a) The price demanded should not, in the opinion of the
Advisory Cammittee, be unreasonable,

(b) The British Broadcasting Corporation to be indemmified
against any claim for infringement of patents.

(¢) The Company to undertake to grant a licence to any
responsible manufacturer to use ils existing patents or any

patents hereafter held by it, for the manufacture of television
roceiving sots in this country on payment of royalty.
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{d) The terms of a standard form of such licence to be
agreed upon by the Company with the Radio Manufacturers’
Association, or, in default of agreement, (o be settled in accord-
ance with the provisions of the Arbitration Acts, 1889 to 1564,
or any statutory modification thereof, cither by a single arbiter
agreed upon by the Company and the Radio Manufacturers’
Association, or failing such agreement, by two arbiters —each
of the partics nominating one—and an umpire nominated by the
Pestmaster General.

(¢) The Company to agree to allow the introduction into its
apparatus at the station of devices other than those claimed tobe
covered under its own patents, in the event of such introduction
being recommended by the Advisory Committee.

{f) Transmissions from both sets of apparatus should be
capable of reception by the same type of receiver without
complicated or expensive adjustment,

(g) The definition should not be inferior to a standard of
240 lines and 25 pictures per second.

() The general design of the apparatus should be such as to
satisfy the Advisory Committee, and when it has been installed,
tests should be given to the satisfaction of the Committee.

DEVELOPMENT OF SERVICE

57. In the light of the experience obtained with the first station,
the Advisory Committee sgte:ru'led proceed with the ing of
additional stations, until a network is gradually built up. The
total number of stations and the speed at which they are provided
will naturally depend upon the results obtained from the earlier
stations, the pepularity of the service, finance and other factors.
A tentative programme for the location and provisicn of stations
<hould be framed by the Advisory Committee, and reviewed by
them at frequent intervals.

58. Whatever system be adopted for the second or any subsequent
station, we recommend that conditions be imposed similar to those
set out in paragraph 56, in so far as epplicable. The Advisory
Committee would, of course, endeavour to secure the incorporation
in each fresh station of any improvements which had come to light,
and they would also naturally consider the introduction, if possible,
of such improvements into existing stations. There should be no
serious difficulty in doing this, solong asthechanges did notmaterfally
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affect the receiving sets, or &t any rate so as the sets alre
in use could be adapted, without much esl:ongpense, to the lznod:.liod“!“dy
system.

59. A more difficult situation would arise if a completely new
system, requiring an entircly new type of receiving set, should be
evolved and should prove oa trial to be definitely superior to the
systems already in use. In such a case it might be nw&am
adopt the improved system, in the first instance, at new sta
only, and to postpone for a time its adoption at the older stations.
For it is obvious that many persons wonld be deterred from pur-
chasing television sets unless they had some assurance that fr’eu
sets would not be rendered useless at an early date by a complete
chunge in the transmitting system. No radical changes should,
therefore, be made in the systems serving particular areas without
reasonable notice being given by the British Broadcasting Corpora-
tion of the contemplated change. In the initial stages this notice
should not be less than, say, two years. The Corporation would
naturzlly consult the Advisory Committee on this point, While
giving some reasonable measure of security in this direction, the aim
should be to take advantage, as far as possible, of all improvements
in the art of Television, and at the same time to work towards the
ultimate attainment of a pational standardised system of trans-
mission. .

PROGRAMMES

60, It is scarcely within our province to make detailed recom-
mendations on the subject of television programmes. To what
extent those programmes should consist of direct transmissions of
studio or outdoor scenes, or televised reproductions of films, must be
determined largely by experience, technical progress and public
sufport. as well as by financial considerations. No doubt the
televising of sparting and other public events will have a wide appeal,
und will add considerably to the attractivencss of the service, We
regard such transmissions as a desirable part of a public television
servica, and it is essential that the British Broadcasting Corporation
should have complate freedom for the televising of such scenes, with
appropriute sound accompaniment, at any time of the day.

61. With regard to the duration of television programmes, we
do not consider that it will be necessary at the outseét to provide
P cs for many hours a day. An hour's transmission in the
morning or afterncon which will give facilities for trade demonstra-
tions and, say, two hours in the evening, will probably suffice. As
regards the future, the British Brondcasuig Corporation and the
Advisory Committee will doubtless be guided by experience and by
financial considerations.
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FINANCE

62. For reasons already explained, it will be clear that at this
stage no humun being can estimate the cost of constructing and
working a nationzl network—nor even of such & partial system of
10 stations, as i referred to in paragraph 47—with anythin
resembling accuracy.  Even with all the resources at our comman
we have been quite unable to do so, and we confine ourselves,
therefore, to gtﬂ'mg what we hope may prove to be a fairly closs
estimate of the cost of providing and working the London station
referred to in paragraph 55 up to 31st December. 1936. We should
explain that we have taken this period, firstly on the assumption
that it may be possibla to start the service during the latter part of
1935, and secondly because 3lst December, 1936, & the date on
which the British Droadcasting Corporation’s t Charter is
due to expire. The relevance of this point lics in the fact that, if
the television service is continued and expanded on the lines
contemplated, then its finance will Inevitably become bound up
with the question of the Corporation’s finance in general. We
gather that it is probeble that this will come under review in
connexion with the renewal of the Charter, and aoconlmgly we
confine ourselves to the consideration of Televison finance for the
intervening period only, observing that within that time the
Advisory Committes shonld be able to formulate an opinion as to
the development of the service.

63, We estimate that the cost of providing the London station,
including all running and maintenance expenses, programme costs
and amortization charges (calevlated on the basis of a comparati&cilg'
ropid obsclescence), for the period up to 3lst December, 1936,
will be £180,000, For obvious reasane wo refrain from specifying
here the details upon which this cstimate is built, but these are
available w you in the confidential section of the Report (see
Appendix V), Lest, however, too hasty conclusions be drawn from
this figure wo add the following observations, It must not be
assumed that an zccurate estimate of the cost of & number of
stations can be reached by the simple process of multiplication.
By far the largest factor in the above figure is the pmfmmme cost,
On the one hand, if the service is a success, the cost of programmes
will wum{vm materially, just as the cost of sound programmes
has risen. We have not budgeted during this early stage for a
programme comparable in duration, variety, or quality, with
existing sound programmes, although the service should bo am
adequate to provide interest and entertainment for the public,
as well zs opportunity for daily demonstrations by retailers of sets.
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On the other hand, if and when a number of stations shrt'workﬁ‘ﬁ,
it is contemplatcd that one programme may be relayed sim
tancously to all stations (see paragraph 48), and that only a small
portion of the dnil{noutput will consist m each cage of topical items
?l‘w local intcmsti)e 5 (111:3 w'th therefore, olinwdx additifoml station,

amount to to other charges in respect of programme
costs will be merely fractional.

64, We have carcfully considered the question of providing the
necessary funds,  Roughly speaking, the means suggested to us for
s0 doing may be classificd under two heads :—

(@) Selling time for advertisements, and
(h) Licence revenue,

65, Advertisements may take two forms : they muy be either
(i) direct advertisements for which time is boughit by the advertiser
such as, for instance, a dress show by Messts, Blank ; or (ii) the
acceptance, as a gift, of programmes provided by an advertiser and
coupled with the intimation of his name, in accordance with a
standard formula, such as, for instance, * This programme comes
to you through the gemerosity of Messrs. Dot & Dash,” the
latter system being usually known as that of “ sponsored pro-
grammes,”  As regards direct advertisements, this proposal has been
frequently examined in past years, In relation to sound broad-
casting it was discussed and rejected by the Sykes Committee on
Broadcasting in 1923 (Cmd, 1951, paragraphs 40-41). We do not
differ from that Committee’s view and accordingly do not recor-
mend this course, As regards *’ sponsored progrivnmes,” for which
the Broadcasting authority neither makes nor recéives payment, the
Sykes Committee saw no objection to their admission ; and they are
now specifically allowed under the British Broadcasting Corporation’s
Licence, although the Corporation has, in fact, only admitted them
on rare oceasions,  We see no reason why the provision
red programmes in the existing Licence should not be applied
m the television service ; and we think it wonld be legitimate,
especinlly during the experimental period of the service, were the
Corporation to take advantage of the permission to accept such
Programmes.

66. In ottempting to provide funds from licence revenue there
appear to be four possible courses — i

(1) The raising of the fee for the general broadcast listener's

licence.



(2) The isauc of & special telovision Jooker's Hiocnce.
[3) The imposition of a licence upon retailers.

[4) The retention of the existing listenar's licence at 10s,
and the contribution from that licence revenue of the necessary
funds during the experimental period.

67. Of these courses, the fust has the merit of certainty and
simplicity. It is arguable whether an additional charge would
scrionsly diminish the number of existing listeners, or even matorially
abate the normal rate of growth, It would ide a definite and
substantial fund to start and maintain a television service. Moreover,
if the view which we have already expressed as to the futare develop-
ment of Television in association with sound broadeasting bo
well-founded, then thers is considerable logical justification for
treating it as an indispensable adjunct to sound broadeasting, and
accordingly layirg any increased conscquent charge uwpon the
broadcast licence. We, however, see no adequate answer to the
inevitable complaint from country listeners * should we pay an
increased for a service which only London or some other
centres can receive ? “—nor even to the further complaint within
such areas as are actvally served, ** Why should we people with
restricted means pay this increased charge for a service which we
cannot receive, because the necessary a tus is at present so dear
that it is only within reach of the well-off 2 *  We do not, therefore,
recommend the adoption of this course,

68. The second course, the issue of a ial licence, hias also
considerable logical justification. Tt provides a means whereby
those who usc—and can afford the apparatus necessary to use—this
service may contribute towards the cost of it. We must, however,
repeat at this juncture, that we are concerned with the means
necessary to start this service—to try it out and to set it on jts
feet—and not with its permanent finaucing as pact of the British
Broadcasting Corporation’s general system. From the former point
of view the proposal, however logically justifiable, has the fatal
practical defect that, if the licence fec is placed high enough even
to begin to cover the cost, it will strangle the growth of the infant
service—while, if it is placed low enough to encourage growth, the
revenue must for some time be purely derisory &5 a contribution
towards the cost. We do not, &crd , recommend that at the
start of the service there should be any extra licence, but we think
that the question should be reviewed when it is scen to what extent
the use of the service has taken hold, and when the costs of further
extensions of it can be more accurately estimated.

€9. This conchision naturally brought us to examine the question
of the imposition of a licence Lypon retailers of xeecivmggeg.ubud
upon the number of sets sold, not wholly—nor even mainly—with
a view to the collection of funds, but as providing, in the absence of
a special looker's licence, the next best means of o tally
upon the number of users, and so measuring the extent wh.llc'{
the service is in demand. We regard the securing of such a tally
as of great importance, and it iz with some regret that we foel our-
selves unable to recommend the imposition of a retailer's licence on
the sule of each set. Apart, however, from the administrative
difficulties and the further difficulties which wonld inevitably arise
Inter on when amateur constructors become sufficiently expert to
construct home-made sets, the arguments which have been put
before us, and which also moved the Sykes Committeo (Cnd. I&I,

ph 39), have convinced us that the adoption of such a course
would be vexatious to traders and detrimental to the develo t
of the service, We hope, however, that it may be possiﬁe to
negotiate an amangement with tho trade, whereby periodical
returns may be made of the total number of television sets sold in
each town or district, since this wonld provide some measure of the
growth of the demand,

70. We are therefore left with the conclusion that, during the
first experimental period at Jeast, the cost must be bormne by the
revenue from the existing 10s, licence fee. The determination of
the allocation of this contribution as between the Biitish Broad-
casting Corporation and the Tnasurz naturally presents a wide
field of controversy, which we shounld have had to survey at length
were we attempting to lay down a permanent basis.  Since, however,
as ex?lnined above, we are dealing only with a relatively limited
sum, for a very limited period, we suggest that the best course would
be for a reasonable share of the amount to be bome by each of the
two parties—the Corporation and the Treasury—and we think that
the matter should be considered and determined in this light hy
the Treasury after consultation with the Postmaster General and
the Corporation,

71. We may perhaps be permitted to anticipate three different
types of objection which may be raised to the conrse proposed in the
ing parcgraph. As regards any contingent contribution

from the British Broadcasting Corporation, it may be argued that
the new service will, at first, enure to the benefit of a limited number

of in a limited area, and that it is unfair that the
y of licence holders should have any of their payments rtod
frons the ordinary programmes, to the im ent of which spare

cash, if any, in the British Broad Corporation’s coffers
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shonld primarily be devoted. As regards a contingent Treasury
contribution, it may be maintained that this is no time to cast any
fresh burden upon the taxpayer in order 1o make an experiment of
this nature. or, it may be said that there is no hurry, and
that the start of a scrvice can well wait until the renewal of the
British Breadeasting Corporation’s Charter comes to be considered,
when the financial question can be fully and finally settled. We
respectfully submit in answer to the first contention, that, while
we have uimdy Tecognised its force (see Fo.mgmgmh 67) as regards
any extra levy upon the general body of licence holders, there can
be no denying that the existing programmes represent amazingly
good value for one-thind of & penny per day and that, in these
circumstances, the general body of listencrs may not unreasonably
be asked to , at no extra cost to themsclves, in o national
‘e.’:{)crimcn( which, if successful, will ultinutely eoliancs programme

ues for a large part of thewr members, regards the second
objection, we fecl that the development of British Television, in
addition to being of evident importarice from the point of view of
science and entertainment, and of potential importance from the
angles of national defence, commerce and communications, will
also dircctly assist British industries, Lestly, we are quite unable
to agree that there is no urgency. On the con , OUr enquiries
cenvinee us that, apart altogether from any question of scientific
prestige, any delay would be most regrettable ; and we feel that, if
our oondnsfms are accepted, it is most desirable that the minimum
amount of time should be lost in giving effect to onr recommen-
dations,

WIRELESS EXCHANGES (RADIO RELAYS)

72. We bave considered the question, which has been raised in
evidence, of the relaying of public television broadcast programmes
by Wireless Exchanges. We see no reason why such a practice, i
technically feasible, should not be allowed under the sume conditions
as are applicable in the case of sound broadeast pregrammes.

PRIVATE EXPERIMENTS AND RESEARCH

73. We hope that enconrugement will continue to be given to
all nseful forms of experiment and research in Television by firms
or privite persons. It i true that much experimental work can be
done by transmission from one reom {o ancther by wire without
recourse to a radio link. In certain cases, however, the use of such
a link is necessary; and we trust that the policy referred to in
paragraph 20 will be maintained, and that adequate facilities for
experimental work will continue to be given.
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SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
74. Our principal conclusions and recommendations
summarised below :— 4

Type of Service

(1) No low definition system of Television should be adoptad for
a regular public service. Tangmph 26.)

(2} High definition Television has reached such a standard of
development as to justify the first stops boing taken towards the
carly establishment of a public television service of this type.
(Paragraph 33.)

Provision of Sarvice
Operating Authority

(3] In view of the close relutionship between sound and television

broadcasting, the Authority which is responsible for the former—

at presant the British Broadcasting ration—should also be
entrusted with the latter. (Paragraph 89,

Advisory Commitles

(4) The Postmaster-General should forthwith appeint an
Advisory Committee to plan and gnide the initiation and eardy
development of the television service. (Paragraph 41.)
Ultra-short Wave Transmitting Stations

{5) Technically, it is desirable that the ultra-short wave
:nusmutixz stations should be situated at elevated points and that
the masts shonld be as high as practicable. (Paragraph 46.)

{6) It is probable that at least 50 per cent. of the population
could be served by 10 ultra-short wave transmitting stations in
suitable locations, (Paragraph 47.)

Pateni Pool

(7) It is desirable in the general interest that a comprehensive
mn Patent Pool should eventually be formed. (Paragraphs 53

Initial Station

(8) A start should be made by the establishment of & service in
London with two television systems operating alternately from one
transmitting station. (Paragraph 55.)

{9) Baird Television, Limited, and Marconi-E.M.I. Television

Company, Limited, should be given an o to supply,
subject to conditions, the necessary apparatus for the operation of
their respective systems at the London station. (Paragraph 56.)
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Subsequent Stations

(10) In the light of the experience obtuined with the first station,
the Advisory Committee should proceed with the planning of
additional stations—incorporating any improvements which come to
light in the meantime—until & network of stations is gradually built
up. (Paragraphs 57 and 58.)

(11) The aim should be to take , a3 far as possible, of
all improvements in the art of Television, and at the same time to
work towards the ultimate attainment of a national standardised
system of transmission, (Paragraph 59.)

Finance of Service
12) The cost of and maintaining the London station up
to the end of 1936 will, it is estimated, be £180,000. (Paragraph 63.)

(I? Revenue should not be raised by the sale of transmitter
time for direct advertisements, but the permission given in the
British oI{!rocdenszlnmgdepomtion's existing Eicenec :jo accept certain
t "“sponsored programmes ™ should be applied also to the
tmﬁan service. (Pamgraph 65.)

(14) Revenue should not be raised by an increase in the 105, fee
for the general broadcast listener’s licence.  (Paragraph 67.)

(15) There shonld not be any separate licence for television
reception at the start of the service, but the question should be
roviewed later in the light of experience, (Paragraph 68.)

(16) No retailer’s licence should be impoged on the sale of cach
television set, but ents should be made with the trade for
the furnishing of periodical returns of the total number of such sets
sold in each town or district. (Paragraph 69.)

(17) The cost of the television service—during the first experi-
mental period at least—<hould be borme by the revenue from the
existing 10s. licence fee. (Paragraph 70.)

75. In conclusion we desire to place on record our apprecia-
tion of the services rendered by our Secretary, Mr. [. Vi berts,
He has performed his duties with zeal and ability, and has been of
the greatest assistance to us at every stage, both in the conduct
of the Enquiry and in the compilation of our Report,

(Signed) SELSDON (Chasrman).
JOHN CADMAN (Vice-Chairman).
A. S. ANGWIN.
NOEL ASHERIDGE.
0. F. BROWN,
CHARLES D. CARPENDALE.
F. W. PHILLIPS,

J. VARLEY ROBERTS (Secrdary).
14¢h January, 1935,
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_ Messts. Plew Television, Ltd,

APPENDIX 1
LIST OF WITNESSES AND ORGANISATIONS REPRESENTED
Major A. G. Church, 1S5.0., M.C.
Messrn. Buied Tovision, Lid. - (3K & B W b, Bse
— ossor M. TV, Thoman, N.LEE
Messrx. A. €. Cossor, Ttd, e ] W Thomas, NLEE.
Mr. Alfrod Clark.
Mopsrs. Electric and Musical Industrirs R i
a4 | e o,
l.'d-.E 0 " Mr. A D, Blumlein.
and Me, C, O, Browne.
Megsrs. Murcunl—E M.I. Television Co., | Me. G, E. Condliffo.
Ltd. Mr. N. E. Divis.
v Mr, S. J. Proston,
Messrs, Forrarti, Ttd. .. oo ..ol V. 2 do Fomntl

‘M. C. C. Paterson, 0.B.E, MLI.C.E,,
ML
Mr, T, W, Heather, M.C,
+» Dr. C. G. Lemuon.
. S, w
«+% Mr. G, W. Walton.
Mr. G. WikXealinuser,
British Broadcasting Corporation .. Sir J. G W, Reith, GBE.

Messre. General Electric Co., Ltd, .

Messre, Scophony, Ltd. .

A Mr, W. W, Barnlan,
Radio Manufacturers’ Assoclaticn ..o we' 1 "yefiened Fills,

hbopali Wirvom - ot ke W’“"} Dr, J. H. T, Roberts, F.Inst.P.
Dr. C. Tictney, F.RMS.

.4 Mr. Ronald K. Poole, B.5c.
Mr. W. G, W. Mitchell, B.5¢.

and
Sie il Jarmatt.
M. }vbum‘};m g
=r:A.. tormar.

The Telovision Sodety. .

B S !
R. W. Huglies.
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