The Wireless Wovid, August 171k, 1930

45

Colour Television

Baird Experimental Systém Described

By NORMAN W. MAYBANK

N July 27th a very great advance
in  felevision  technique was
demonstrated by Mr. J. L. Baird
at his laboratories in Sydenham.

Here for the first time was shown tele-
vision in natural colours, using at the
receiver a cathode-ray tube, It gives the
writer much pleasure to be able to place
before the readers of The Wireless World
the details of the apparatus employed.
Before doing this it is necessary to state
that some section of the public will no
doubt be thinking that this new adyance
will canse a change to be made in the
normal television service and possibly put
off purchasing a television sel until such
time as it is possible to have one which
will give coloured pictures. This idea
should be killed at once. The apparatos
used by Mr. Baird is of a totally different
type to that emiployed by the B.B.C. and
at present can only be considersd as a
very successful experiment which may in

Fig. 1.—The three-colour scanning disc
used in early experiments,
the near future be used for cine-television,
but which will certainly not be introduced
into the normal television service for many
years,

Before dealing with the apparatus in
question it wmay be of interest to readers
to review same of the other demonstrations
of colour television that have been given
by Mr. Baird and see the manner in which
the present apparatus has been evolved,

It will come as a shock to many readers
to learn that colour television was first
demonstrated as early as 1928, when Mr.
Baird showed the transmission and recep-
tion of simple television images in colour
to members of the British Association at
the annual meeting held in Glasgow, The
fact that this experiment made use of a
line instead of wireless for the transmission
channel does not detract in any way from
the greatness of the achievement. ‘

The a tus employed consisted of a
mmﬁﬁcdpm of u—a'l,m%}ng-disc type spot-
light scunmer at the transmitting end in
conjunction with similar gear at the
receiving end,  The difference between
the then conventional spotlight scanning
system and the one here described being
that instead of the disc having only one
set of scanning apertures arranged in spiral
formation, it had three sets, one set being
covered with a red, another with a blue
nnd the third with a green filter. Fig. 1
shows this dise, and it can be seen from
this that the object was scanned three
times in one revolution of the disc, cach
time with a different colour, so that the
object was scanned hrst by o red spot, then
oy a blue and then a green.  In this
manner three images were obtained corre-
sponding to the red, blue and green com-
ponents of the picture. At the receiving
end a simiar dise was arranged fo revolve
in synchronism with the transmitling dise,
Behind the disc were arranged glow dis-
charge lamps, modulated by the incoming
signal from the transmitter.  Since at the
transmitter an image representing the red,
blue and green components of the scanned
object were transmitted in order, then, at
the receiver, since these images were
viewed through similer filters in the same
order and speed, then the viewer saw a
picture in a combination of the three
primary colours from which, as is gener-
ally known, most colowrs and colour
Lones may be obtained,

The picture so obtained was, of course,
exceedingly small, about two ioches
square, and owing to the low period of
scanning sulfered from a marked flicker,
but, nevertheless, it constituted a note-
worthy step in the right direction.

In February, 1038, ten years after the

experiment described above, a demonstra-

tion of colour television was given at the
Dominion Theatre,  Again a mechanical
system was employed, but of a greatly
modified form,. A new system of scanning
also was used, and this is of sufficient in-
terest for the writer to spend a little time
in describing i, Interesting oot ooly
becanse it was employed in the apparatus
to be described, but also because in the
opinion of several people this form of
scanning has great possibilitics for the
future.

Multi-mesh Scanning

The multi-mesh system of scanning is
not entirely new; in fact, it was being
used by Mr, Baird in his very early ex-
periments as far huck as 1923, bul was
not carried on with, since the scanning
gear became too complicated to merit its
use in a television apparatus of the v
low definition then employed. Wi
advances in fechnique that have been

1 N this article some of the early
experiments in colour television
are described and details are given
of the method employed in a recent
demonstration, For this the com-
bination of a cathode-ray tube
and colour-disc was used at the
recerving end,

S

made in latter years, it has become
possible once more to turn to this form of
scanning and make use of its many
advantages over the normal straight and
interlaced systemns,

The system of scanning is such that a
secondary field is formed, which is com-
posed of a number, two or more, of
primary scans interlaced.  “The secondary
scan is then repeated a number of Gmes,
each fime being displaced, As an example,
let us take the scanning standard as used
in the Dominion demonstration. This con-
sisted of two 20-lne scans intermeshed
to form a qo-line scan, this being
socondary field, The secondary field was
then repeated three times, each time being
laterally displaced in order to interlace
with the other fields so that a final scan
ol 120 lines was obtained.  The lollowing
are the advantages that are claimed for
this form of scanning over the conven-
tional forms :—

(2) The frame frequency is consider-
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Fig. 2.—This diagram illustrates the

arrangement of multi-mesh scanning,
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ably higher, since it is the frequency of

the primary 20-line scan, resulting in a_

E’_cxmissibly higher Tow-frequency cut-ofl
¢ the communication channel.

(h) A reduction in flicker is !
(e) A considerablo increase in light
efficiency may be obtained’ by using a
scapming spot such that the secondary
scan completely fills the fiold, By doing
this there s a relatively small loss in
definition. ‘

{d) It is possible to employ an optical
system of great simplicity and exceedingly
high efficiency.

«The method in wheh the scan is
arranged may be seen from Fig, 2,

The method employed at the Dominion
can be most easily understood in conjunc-
tion with the diagram Fig. 3. At the trans-
mitter there was a slow-speed slatted dise
together with a high-speed mirror drum.
The subject was floodlit and scanned by
the combination disc and drum armange-
ment, the respective speeds of which were
500 and 6,000 revelutions per minute.
The disc was provided with twelve slors
arranged i the form shown in the
dlagram, alternate slots heing covered with
red and blue-green flters,  The mirror
druin used had twenty mirrors and threw
an image of the scene being transmitted
on to the dise, the combined action pro-
ducing a 120-line scan composad in the
manner described i the section deahng
with multi-mesh geanning.  The photo-
electric cell need in this gear was one in
which the sensitive surlace was composed
of rhubidium, o material which approaches
the human eyo in characteristic although
infra-red had to be filtered out befors good
results coudd be obtained.  This is due lo
the fact that different eoloured ohjects may
reflect the same amount of infra-ted

described will be seen also in Fig, 3 the
process of building up the picture being
an exact reversal of that employed at the
transmitting end, A high-intensity arc
lamp replaces the photo electric cell, and
the light, after passing through the
scanning dise, is wodulated by a large
Kerrcell.  The disc s identical (o that
used for transmission, so that when the red
component of the picture is received the
light is immd through its appropriate
portion of the colour combination on the
disz.  The receiver screen is then scanned
by & mirror drum, again of similar type to
that emploved at the

2
The apparatus used for the demaonstra-
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/. The ut of apparatus 4t transmitter and receiver for colousr television when
et e mechanical methods are used at both ends.

which would make them appear the same
when o cell sensitive to that form of
radiation was used, The receiver nsed in
conjusction with  the  {ransimitier  just

tion on July 27th, as far as the trans-
mitting side goes, was similar to that just
described except for the fact that the
method of spotlight scanning was em-
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ployed. Fig. 4 will show the broad cut-
lines of the arrangement in which, instead
of an image of the subject being thrown
o0 to the disc, the subject is scanned with
light spots of varving colour according to
the filters on the disc, the light reflected
trom the subject being Eicked up by
colour sensitive cells,  The drum used
has thirty-four facets and revolves at a
speed of 6,000 revolutions minuie,
The great advance that has been made
in the apparatus is that a cathode-ray tnbe
is wsed at the receiving end.  Hitherto,
the mechanical gear employed has been
exceedingly cambersome and prone to
mechanicar breakdown, whereas with the
cathode-ray tube both these disadvantages
hive been done away with. The
ment of the apparatus will be seen by
reference to Fig. 5. A normal projection
cathode-ray tube, similar to that em-
ployed in the apparatus installed in
several London cinemas, may be nsed,
In front of this tube therer is arranged
a disc with apertures covered by the
same filters as those used on the trans-
mitting disc. The picture viewed through
this disc consists of a roz2line blue-green
picture superimposed upon a 102-line red:
picture, the net resolt being a roz-line

PROJECTION  TYPE
CATHODE MAY TUBE

Fig. 5.—The receiving eq t s shown
here, The colour-diso mt:‘tru“‘i.:x‘t front of the
cathode-ray tube,

picture in patural colours.  The frame
frequency of the picture is 1625 per
second.  The size picture shown was 3ft,
square approx.  This does not constitute
the limit of picture size, but was con-
venient for the size laboratory in which it
was shown.  Neither does the fact that the
transmission was from the Crystal Palace,
only two mles away, imply that the
syster has only o Fmited range,

It cannot be ton strongly emphasised
that the above-described demonstration
must be locked upon as an experiment at
present, and it can be stated with complete
assurance that there is no likelihoad of any
alteration being made in the official ser-
vice for some time to came. This does
not, in the writer's opinion, mean that no
use will be found for this system of colour
television, since the demonstration showed
clearly the potentialitics of the apparatus
for large screen work in cinemas and the
like.



