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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
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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
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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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