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The Enginsering of Colour TV
by
Sir Francis lMclean, Director of Ingineering, BEC

Colour television is much more attractive than black-and-white
television but imposes very stringent conditions on engineering. ‘fhil
is partly because colour television equipment is more complex than that
for bwto but also because departures from perfection are so
much more noticeable im colour than they in black-and-white. ‘E‘N’l
or imperfeotions, which in black-emd-white can cause the picture %o
lock either lighter or davker than it should, are still acceptsble but
in colour similar errors can lead to colour changes, or no ocolour at all,
and hence are unnacceptable. Nuch more care is therefore required in the
design, msnufacture end operation of all the equipment involved. This

applies right through the chain from the camera to the domestic receiver.

A1l colour spstems are basically the same in that they send the
signal which carriefe the picture information in two parts, one of which
is identbal with the signal that is used for black-and-white televisionm,
while the second carries the information required, in a coded form, to
make the signal capable for reproduction as a colour picture. Eo
difference between SECAN, PiL, and NTS¢ is the way in which this colour
information is coded, PAL and NTSC being not so different one from the
other and SECAN being apprecisbly different. Howevor, the arguments
that went on for so many years as to the best way of coding the colour
signal have now been settled, at least as far as this and a number of
other countries are concerned, in that we are going ahead with the FPAL
systen while some other countries are using NTSC or SECAN,

Because of ite attractiveness, colour television will inorease the
demand for international programme exchange and again presents complexities
over and above those for black-and-white programme exchange, in that
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we will have to deal with conversion between the various mm-.’[m-
is not too difficult, and means have been developed for breaking down
the coded coluur signal from the incoming system into ite basic components
and recoding these on the outgoing system. Thewe is some loss of picture
quality in doing this, but not to any appreciable extent between NTSC
NMindﬁorﬁmﬁn,wﬁﬁMamsmmmV‘I‘h-mis,
however, a rather greater loss, but not too serious, in the transcoding
of SHCAM into the other systems.’ E-m serious problem is converting
television signals between the 50 pictures per second areas of the world,
which includes the thole of Burope, and the 60 pictures per second area,
wvhich includes the whole of North America. This has been done in the past
by eptiecal methods but with colour signals such methods ave not
practicable. The BEBC has developed a method for doing this conversion
purely electroncially using a process of eleotrical storage in which
‘signals are fed into the at one rate and sampled when taken out of
m-matmun.}gmiutmsoaanmmu
50, ten pictures must be lost every second, while in the other direction
ten additbnal pictures must be derived. In both cases this must be done
without in any way affecting the smoothness of the motion or the quality
of the pioture. The electremic equipment which Hg&"bébnrPdéveP6pda by the *

BBC."For thig-purpose is so far unique in the world.

International programme exchange meane that intermatiomal link lines
and, for the longer distances, satellite relay transmitter: wust all be
oapable of handling k the complex colour signals without distorsion. A
nusber of colour signals have been trensmitted vie Telstar and Farly Brd
and plans are in train to send colour signals fyom the Winter Olympice
early in 1968 across the Atlantio, and to send them from the main Olympics
a$ Mexico City in the summer of 1968 all over the world. This very

embitious colour programme exchange will need the highest grade of engineering
st all pointe.

In this country colour will be put out on 625 lines, imitially only
am-c,mum.muummuu1mamtma
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also on BBC<1 and ITA. For some years past, equipment design and planning
for everything from the studio to the recording equipment, programme
mixing facilities, programmes lines, transmitters and so on, have all been

_ engineered to include all the eventual requirements of 625-lime colour.

ggxoowumuamngmmmmwmmmu
four programmes in colour diestridbuted on 625 limes in UHF, with the final
poseibility that, when complete coverage of sll services has been
obtained on 625 lines in UHF, 405 lines black-and-white on VAP will be
closed down and the VHR bands will then be re-engineered for 625-lines
colour. There will be a long period when the EBC.1 and ITA services will
hMM7WWh&nmmWMmu
mmm"ﬁummn,tmunmmmmm
perhaps up to twenty years to complete, will eventually give this country
eix programmes all on 625 lines, in conformity with Burope, and all
capable of taking colours To carry out this programme means a heavy
capital expenditure extending over very many years. There will be a
very considerable economy on the receiver side as the singb-standard
receiver will cost less than the present duaslestandard receiver, both for
black-and-white and colour.

Of the total capital to be spent on the introduction of colour on
all services, it is impossible %o sort out how much expenditure is due
to the introduction of colour itself and how much is due %o the changsover
of the line standards from 405 lines to 625 lines or the development of
UHF, as each is dependent on the other. On the transmitter side for all
the services eventually to be provided the total expenditure will be well
over £100M, but thie will be spread out over a period of more than ten
m.@mm.numwmuuummx
#illions of pounde, agnin spread over an appreciable number of years.
Thie part of thie expenditure is unavoidable in any case in view of the
nmmm«M.quw.Emmmmuu-m
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annual receiver production of the order of two million sets, a reduetion
of a fow pounds on s blackeand-white set and as much as £20 on a colour set
will eventually result in overall economies very much greater than the
expenditure on the .alhl equipment. Also the sconomies on the receiving
equipment go on indefinitely whereas the capital expenditure is limited
to a period of years. In addition: to this there is the adwvantage that
British mamifacturers will be no longer odbliged to manufacture equipment
for the very limited 405-line market.

On the studio side for some time past, all new equipment installed
has been made suitable for 625 lines and has been so operated, although
a large part of the output has been converted by electronic means %o
405 lines. New equipment now coming in will produce 625-lines-only colour.
For as long as the 405-line monochrome is in use that component of the
colour signal which gives the blackeand-white signal will be electronically
converted down to 405 lines for distribution over the existing BBC..1
networks.

The introduction of colour has required considerably better training
both for the technical staff and the programme staff involved in order
that colour can be produced with the same expertise as has been built up
in black-and-white operations. A limited number of staff have been
gaining experience with colour in the various experimental projects over
the last fifteen years or so, but for the last fifteen months intensive
training in both the theory and the operation of colour equipment has
boen in hand, and hundreds of megn and women have been through this training
ml.( This is absolutely necessary because BBC-2 will have a very high
proportion of the total progremme im colour, and when 3BC-{ also takes
colour in some two to three years' time, a very high proportion of this
yrogramme will alse be in colour.

The engineering of a good colour receiver is as important as the
engineering of any other part of the whole chain, and the radio industry
has given very great attention to this. The use of the PAL system gives
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some easement in the manufacture and operation of the receiver but the
requirement still exists that the receiver must be stable and able to
operate without adjustment over very long periscds. Although most colour
MMW-I;MMQIGMQOM&WQO
receivers, and not more than two additional knobs, some care in the
um«muunmmumf‘m«mm
important factors in obtaining colour reception is the quality of the
signal at the input of the veceiver which is, of course, dependent on
an adequate receiving aerial., Whereas an inadequate serial on black-and-
white can yesult in a poor but perhaps acoeptable picture, the
deterioration of a colour picture due to an inadequate aerial is much
mw.ﬁ;mlhmutmowdmmmimm
equipped with an aerial, which in nearly all cases must be extermal,
and this aerial must be so adjusted to enable it to give good quality
colour reception, no only of BBC.2, but, as they come into use, also of
the additional programmes for BBC.t and ITA,
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