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CAREERS in the
ENGINEERING DIVISION

If you contemplate a career in Television Broadcasting why not writ e
for particulars of vacancies ? Qualified men as well as graduates an d
sixth form boys are recruited for appointment into the Television Depart-
ments after training.

To : QUALIFIED MEN AND GRADUATES
Qualified men holding a Higher National Certificate in electrical engine-
ering or equivalent qualification, and graduates in electrical engineering
and physics with appropriate electronics knowledge, are considered for
staff appointments in the Television Studio and Outside Broadcasting and
Transmitter Departments .

To : SCIENCE SIXTH FORM BOY S
Sandwich courses for the Higher National Diploma in electrical engineering .
Six months at a technical college and six months in various Engineerin g
Departments in each of three years. Academic requirements - a good "0"
level G.C.E., including English language and "A" level mathematics an d
physics .
Training courses for Technical Assistants to qualify internally for grade o f
BBC Engineer. A planned 3-year course, including training " on the
job " at either studios or transmitting stations, three courses totalling 3 0
weeks at the fully residential Engineering Training School, near Evesham ,
Worcestershire, and a correspondence course during " on the job " training ,
leading to City and Guilds Telecommunication Technicians Certificates .
Similar academic requirements, but one only of the "A" level subject s
will be accepted .

To : OTHER SIXTH FORM BOY S
Training for Technical Operators at television studios . " On the job "
training is given in camera work, sound control, tape editing, recording ,
vision control and operation of control and switching equipment . In
addition, Technical Operators attend a 14-week course at Evesham during
the first year, and an advanced course later for promotion to more sen-
ior operational grades . Academic requirements - a good "0" level G.C.E. ,
including English language and two "A" level subjects .

Requests for further particulars and application forms should
be sent to : Engineering Recruitment Officer, Broadcasting
House, Portland Place, London, W. I .
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A letter from our President on the occasion of the 50th Edition:

The half century! Fifty issues of CQ-TV .

What a fine achievement this is . I wonder if that

little band of stalwarts who founded the club in

1949 (was it really in the bar on Victori a

station) anticipated that their progeny woul d

grow to its present stature? At that time the

transmission of television in the amateur bend s

was not permitted, but in April of the followin g

year Ivan Moward, G2DUS/T, gave the first publi c

demonstration of amateur T .V . in the United Kingdom

at Shefford, and a year later, after vigorou s

lobbying by the B.A.T.C . represented by the R .S .G.B.

the P .M .G . finally agreed to the T.V . license . Nov

some 70 stations hold licenses for amateur televisio n

transmissions, and the B .A .T .C . can set up networks

which rival those of professional broadcasters .

John Tanner tells me that the first edition of

CQ-TV was published in November 1949 and had a

circulation of 12. Now he prints 1,000 conies.

This anniversary edition is his last . All of us owe

him a debt for his splendid work during the si x

yearn of his editorship , which has culminated in this .

the 50th edition of CQ-TV .

Building such a club as ours is a matter o f

teamwork, and everyone can feel proud of what has

been achieved ; perhaps it would be appropriate t o

especially mention the early work of Grant Dixon

and Mike Barlow, which sucessfully laid the

foundations for the growth of our club .

An issue such as this also gives me th e

opportunity to thank the Manufacturers for th e

help and encouragement they have given us over the

years, and for the special equipment - such a s

pick-up tubes - which we could hardly hope to mak e

for ourselves .

The achievements of members in the thirteen o r

so years of our existence makes impressive reading .

The first two way TV contact in the world between

G5ZT/T and G3BLV/T in May, 1952 ; first amateur colour

pictures in December 1953 ; the B.B.C. 'Panorama '

transmission from one of our amateur cameras - Joh n

Julie - in 1957 ; Blow scan pictures transmitte d

from WA2BCW near New York to G3AST in Yeovil, and the

splendid colour demonstrations at the Radio Hobbie s

Exhibition, both in 1961 .

And what of the future? I expect it to be eve n

more exciting. I believe that we are now in the mos t

interesting era that television has seen since th e

firt amateur produced his flickering pictures in that

attic in Frith Street in 1928. The battle for choic e

of colour system in Europe is at its height, our

domestic broadcasting is thrashing its way into a

change of line standards and frequency bands, .Teleta r

and Relay are in orbit, and television has shown m

the other side of the mood

other side of the noon .

Roll on the next 50 issues of CQ-TV .

Boris Townsend
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DAGENHAM TOWN SHOW	 JULY 6-7th .

Martin Lilley of 25 Netherpark Drive, Romford ,
Essex, will again be organiser of the Amateu r
Television display at this Show . Anyone who ca n
help either by supplying or operating equipmen t
is asked to contact Martin .

	

The standards
which will be adopted are : -
405 lines .

	

Drives, blanking and sync t o
be 2 volts in 750 .

	

All video equipment to
permit looping through of all pulses .
+250 volt "0n Air" cues from vision mixer .
Communication system with programme sound an d
producer's talk-back inputs having inpu t
impedances preferably greater than 1 KO .
Signal sources should be able to provide eithe r
or both of the following outputs : -
(a) 1 V composite . 0.7 V picture, 0 .3 V sync .
(b) 0 .7 V non-composite .

INSTITUTION OF ELECTRONICS EXHIBITION to be
held in Manchester in July. Would any members
who can help with equipment or manning the stand
please contact Gordon Sharpie)", G3LEE ,

14 The Crescent, F11xton, Manchester .

CHELMSFORD GROUP NEWS

The group suffered a setback in 1959 whe n
Brian Partridge sold his camera channel, eync
generator and transmitter . Since that time ,
some progress has been made towards getting th e
Studio operational once again .

A 405 line sync generator has been designe d
and built by Dick Crook . This uses blocking
oscillator dividers, which have proved themselves
very reliable . Terry Lane,03RSG/T, has buil t
a 3" image orthicon camera, which made it s
first public appearance at the 1962 Dagenha m
Town Show, producing reasonable quality pictures .
When one or two snags in the camera have bee n
ironed out, Terry intends to build a viewfinder .

Although still in the development stage, e
FSS using a 931A photamultiplier and a shor t
persistence tube running at 25KV has been giving
some very encouraging results, the 3Mc/e bars in
Test Card C being resolved with ease .

A transmitter is now operational at the studio .
It uses a QQVO3-10 output at 2 metres driving a
QQVO3-20A tripler to 70 cm which drives a
QQV03-20A grid modulated P .A ., giving about 1 5
watts peak white output into the aerial . The
modulator output is taken from a cathode follower
consisting of 2 EL84e in parallel, with blac k
level established by a D .C . restorer .

	

D .C .
restoration has proved rather unsatisfactory from
the point of view of bounce, and also the lac k
of independent control of sync stretch and pea k
white stretch, In view of these shortcoming. ,
a new modulator is being considered which wil l
incorporate black level clamping throughout .

The aerial is some 45' above ground level and
consists of s stack of four 4 element Yagis .
It is intended eventually to construct anther
similar stack, which will be placed Bide by side
with the existing array .

The Z .F . side of the transmitter was built by
Dick Crook and the modulator and aerial by Jac k
Terry, G3MFT/T . After some field tests in the
Chelmsford area, pictures were exchanged wit h
G3NOX/T ( 30 miles ) on the 7th February 1963 ,
good recettion of the Chelmsford pictures being
reported .
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BOOKREVIEW

"Physiology of the Retina and Visual Pathway" by
G .S .Brindley, publ . Arnold ; 298p, 35/- .

This is obviously not an eleotronios textbook, bu t
it is so full of information on How the Eye Works tha t
I am sure all of our members will be fascinated by it ,
After all, the whole of TV is based on certain fact s
about the eye, and the way the eye obtains colou r
and stereo information, for instance and how it i s
transmitted and processed, will give the experimenter
much room for thought . This is a recent book (1960) an d
a great deal has been discovered in recent years sinc e
it was found that the optic nerve is working wit h
digital pulses in groups, right up the computer boys '
street .

The book starts out with some photochemical detail s
of the eye, and proceeds to the electrical activity of
the retina and the transmission system to the brain .
Visual acuity and threshold, and the signal-to-nois e
ratio of the eye is discussed. Chapter VII is real
meat for BATC. . Entitled "Colour Vision" it discusse s
the pros and cons of the possible methods of trinhro-
-matic vision, and the steps that are being taken t o
determine the answer positively.

A knowledge of anatomy or physiology is not
essential ; there are lots of technical terms but they
are explained in turn or can be inferred easily . Th e
experimental details are not given - do you know ha m
to fold the retina of a frog's eye in half' The autho r
is very careful to distinguish between facts and
hypotheses, and it is a thoroughly absorbing book .
I class it .rith the TV Engineering series of BB C
books . Please buy it or borrow it .

CAMERA TUBES

A small stock of Vidicon tubes at £5 each is now
held by the club. These are used tubes but in good
working order . They have all been rejected for mino r
defects such as spots or uneven background shading .
Enquiries to John Tanner, c/o Editor CQ-TV ,

4 Inwood Close, Shirley,
Croydon, Surrey.

London U .H .F . Convention, May 196 3

Unfortunately inadequate time prevented
suitable arrangements for aerials on the roof o f
the Kingswey Hotel for an off-the-air demonstratio n
but the display of David Mann's TV transmitter and
Mike Cox's transistor camera in operation aroused
some interest . PA0C09, G3NOX/T, OU0/T, OPB/T ,
OUH/T, NDT/T, G2WJ/T and G3GDR/T were there
together with many others who enjoyed a most
interesting day .

FRONTCOVER photograph shows Chris Making
operating John Tanner's 3"
Image Orthicon camera at the
European Cars demonstration in
March .

MEMBERS ARE REMINDED THAT	

ALL SUBSCRIPTIONS SHOULD HAVE BEEN RENEWED

	 ON OR BEFORE JANUARY let .
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SLOW SCAN TV STANDARD S

By M . Barlow

I may be unusually dense, or it may b e
that I have not read CO TV with my usual care ,

but I seem to have missed some important

points to do with Slow Scan TV . As this i s
such an interesting field, being concerne d

with video tape recording and bandwidth

'conservation, I think the hare bones of th e

notes by Messrs . Plowman and Macdonald shoul d

he expanded . In this may
we

can all understand

what they are trying to do, and possibly be a

bit more constructive about it .

Basically the problem is to find a may

of compressing the bandwidths of a norma l
video signal no that it may he passed through

audio channels, either in tape rorder o r

radio link equipment . Video bandwidth ca n

be compressed in three general ways :

1. By elimination en informatio n

redo nd ancy .

2. By sacrificing picture quality .

3. By exchanging bandwidth for time .

The first is very complex, since i t

depends using the fact that there ar e

only minor dii2erences :etweee successiv e

l i e

	

successive fields, and also that

the bri g htness variations along a line ar e

not ' random,

	

fair amount of circuitry is

involved in removing the redundancies and

in restoring the information at the receiver .

It is possible to obtain a 7 :1 reduction i n

bandwidth in this way .

The second method involves sacrificing
definition in the interests of speed . Test s
show that a 405 line signal of nomina l

3Me/e bandwidth is still usable when th e

bandwidth is reduced to 1 Mole ; i .e ., a

factor of 3 :1 .

The third method, upon which the whol e

Slow Scan system is based, depends o n

slowing down the information rate in jus t

the same may as slow-motion photography .

If a given TV picture, originally scanned

in 1/25 second, is slowed down to a

repetition rate of once per second, then

the bandwidth required will be reduced t o

1/25 of its previous value . The pictur e
speed can be doubled by interlacing if

required at no coat in bandwidth .

How Much Bandwidth is Available?

Messrs . Plowman and Macdonald hav e

suggested some standards, and it i s

instructive to repeat the calculation s

that they must have performed to reac h

these figures .

A normal amateur radio channel shoul d
have a bandwidth of 300 cis to 3000 c/s t o

the -3 db points . Using a long-persistenc e

CRT such as the 5FP7 to display the picture ,

the maximum picture repetition perio d

usable is about once every six seconds . If

the radio picture was recorded on standar d
tape recorder at its slowest speed, it coul d
be played back (on Bost recorders) at 4
times this speed ; i

	

, 3-3/4 ips to 15 ips ,
etc . The tape recorder bandwidth would hav e
to extend to 12 he/'s, which is easil y
obtained with modern recorders . Th e
displayed picture would then be repeated
once every li seconds, which is of much
more interest than the once every si x
secends r

	

red for direct display of th e
radio picture . There is thus quite an
advantage in recording the rat

	

signal
slowly and playing, it Lack fast, and this
helps determine the standards .

A!1orFM ?

Some tapes suffer from changes of level ,
or complete ^drop-outs", and if e amplitud e
modulated system (normal tape recorder method )
is being used, the picture will suffer . I f
the tape speed is high and the scanning rat e
low, the interference will he less apparen t
than might at first be thought . Mr . Plowman' s
results would be of interest here .

By using an FM system, changes of leve l
can be overcome by amplifying and limiting
in the usual may, although drop-outs wil l
still be apparent .

Since signal-to-noise ratio is not
likely to be

	

difficulty, it is possibl e
a to use a narrow-band FM system whose band -

width is no greater than the AM system .

Choice of Standards

The available transmitter modulato r
bandwidth is 2700 cycles, starting at 300
cis . However the actual video modulation
contains components right down to D .C . ,
and, because of the Slow Scanning bein g
employed, the L .F . components are of even
more importance than for fas-scan systems .
Since no components below 300 cis can b e
handled by the transmitter modulator, it i s
necessary to employ a subcarrier, and t o
modulate this with the video signal .

The middle of the base band i s
(300 • 2700/2) cycles ; i .e ., 1650 cycles .
This should be the subcarrier frequency
for normal double aide band modulation
or for FM of the subcarrier . The video
band-width permissible would be 2700/2
e 1350 cycles .

Now for equal horizontal and vertica l
definition and a 1 :1 aspect ratio ,

(number of linea) 2
Bandwidth = 2x picture period	 (1)
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Taking B - 1350, picture period = 6

seconds, the number of lines per picture i s

about 127, and the required line freguency

is 127/6 = 21 cycles/second, The precis e

picture p rion is

	

important, but it may b e

ceuvenien t to obtain tte line frequency b y

simple livision from the mfrequency .

There is compulsion about this, for i t

may be simpler to make a mechanical puls e

nerator . IL we take 1/25 send as th e

line period (for 50 cycle mains) and 12 0

lines to the picture (non-interlaced) th e

picture period becomes once er 4,5 5050598 ,
and the bandwidth required is 1500 cycles .

There will therefore be a slight loss o f

horizontal definition if the bandwidth i s

restricted to 1350 cycles .

For 60 cycle operation and 1/10 secon d

no, peel.,' the loss of definition will b e

but at 1/20 second full definitio nworse
, retained at a pictere repetition rate o i

or 6 seconds . Note that equation (I )oni
e above is for definitien equivalent to 3 Mc/s

handwilib en a 405 line system ; i

extremely ::,'od . If we
re

to divide th e

video bandwidth by 3, the picture repetition

rate could he increased by 3 times, or th e

number of lines increased by 1 .7 times .

This is presumably hob• Mr . Macdonal d
came to his r`and figures of 2 Kc/s sut -

1 Kc video bandwidth, 120 us e

picture every 6 seconds . The same figure s

apply to Mr . Plowman's FM system .

Vesti ial Sideband Operation

For AM operation only, the video band -

width can be considerably increased b y

the sub-carrier to one end of th emovin
g modulator pass-band and using vestigial side -

hand transmission .

BBC 405 line transmissions are 3 dh s

down at -0 .75 Mc/s and +2 .75 Mc/s for a

3 .1 Mc/s nominal video bandwidth ; i .e . ,
from -25% fo+90', of the video band-width ,

The total pass-band is therefore 115% o f
the video bandwidth . Taking the origina l
300 cis to 3000 c/a pass-band, the video
bandwidth available now becomes (100 x 2700 )

115 = 2350 cycles, and the sub-carrier woul d
be at 3000-05 x 2700/115) = 2650 cycle s

(for vestigial upper side-band) ,

The bandwidth has been increased b y
2350/1350 times = 1 .74 times, on the pictur e
period could be reduced by this amount, or
keepinc; this at once per 6 seconds, th e
number of lines could be increased to 120 x

1 .74

	

160 approximately . This improvemen t
is well worthwhile, as 120 lines to the pictur e
gives a rather poor result . By introducing
the factor of 3 again, we could go to 275
lines to the picture .

It is suggested that a reasonabl e
compromise would be to use a 180 lin e
picture repeated once every 3 .2 second s
for a line frequency of 50 cycles, and a
180 line picture repeated every 2 . 6
seconds for a line frequency of 60 cycles ,
The horizontal definition will be reduced

by

	

factor of 5 .1 (5J cycles) er 7 . 6
(60 cycles) relative to the vertical ; i ,
the horizontal definition will h, 5 lines
or 70 lines . The sn„-c arr, er should he a t
265J cycles .

For tare r order or:1y operation, th e
sub-carrier would be at 10600 c /s and th e
180 line picture would b repeated sinc e
every G .8 or 0 .65 secends,ai fir re,en~i,l e

entertainment value .

Wrrtiss i down the derivation of thei r

for ten enables the reader to understan d
1.w they are obtained,and is pari,rm hi s
own calculations of picture and lice s ; . ed s
for various bandwidths . The e se of 'and _

width restricting techniques i of th e
eatest importance, and pessihly th e

amateur may yet Lind a,,, 1,0proved system, ,

"Television l.ni ineert n l " Vol . I 1
Ames ard Birkinshaw, Iliffe ,
Chapter 1 .

"Bandwidth Compression of a Television
Signal" ^

	

net, Pros . IR L
Vol, 104 PrB •page 265 .

"Problems of Transatlantic TV
Transmission by rndersea ;able "
Halsey and Kendall .
Canadian I'.l ect ronics Engineering„

April 1960 ,

"Statistics of TV Signals" BSTJ
Vol . 31, 1952, page 751, Kreteme r

"A Method of Coding TV Signal s
Based on Edge Detection", Jules z
BSTJ Vol . 38, page 1001, No, 4 ,
July 1959 ,

"Synthetic Highs - An Exptl TV
Bandwidth Reduction System"
Schreiber, Knapp and Kay, JSMPTE ,
Vol

	

68, No . 8,

	

Page 525, August 1959 .

"Some Aspects of TV Transmissio n
over Long Distance Cable Links "

Mumford, J . Brit

	

IRE,

	

Vol .

	

19, No, 8

August 1959,

References. :
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SECAM - A EUROPEAN COLOU R

TELEVISION SYSTE M
by M . H . Cox.

1. A few years ago a novel colour television syste m
was demonstrated by engineers of the Conpagnie Franceie e
de Television to an audience in London ; the picture s
originating in Paris . This system, called the Seca.
system, was invented by M. Henri de France, and with
Gallic logic the name is short for 'SRuence A Memoirs' .
The basic premise of the system is that only one piec e

of colour information is transmitted at any instant ; an d

in fact the two necessary pieces of information ar e
transmitted on alternate lines on a subcarrier . At th e

receiver these may be obtained simultaneously by mean s
of a storage or delay line of time equal to the lin e
period of the television system . The original syste m
used amplitude modulation of the subcarrier, but the need
of a large amplitude subcarrier to cope with the negative
peaks of the modulating colour difference signals mad e

the computability of the system poor, coupled with th e
necessity of maintaining the unmodulated subcarrie r

amplitude constant to one per cent . Accordingly ,
frequency modulation of the subcarrier is nov employe d
with all the advantages of F .N . operation, such a s
insensitivity to phase distortion, and amplitude frequenc y
distortion. The present version of the system has bee n
evolved with the co-operation of broadcasting organis-
ations in Europe and will now be considered in som e
detail .

2. Encoding of the Signal

The gamma corrected primary signals are matrixe d
exactly as for the NTSC system to form the luminanc e
signal and the two colour difference signals .

E' Y = 0.30E' B a 0 .59E' G e 0 .11E' 8

where E' B, E' G E' 8 are the gamma corrected primary colour

signals .
The transmitted colour difference signals are :

(E' 8 - E' 2 )

	

and (E' 8 - E' 1 )

and in the receiver a green colour difference signa l

(E' G - E' 1) is obtained from the relation

0 .59(E ' 1 - E' y) _ -0 .30(E ' R - E ' Y ) - 0 .11(E ' B - E ' Y )

By adding E' 1 to the three colour signals, th e
original E' R, E' G , and E' 8 signals are obtained .

The two colour difference signals are used to frequenc y
modulate the subcarrier in a line alternation sequenc e

such that line 1 will be modulated by the red colou r

difference signal, line two by the blue colour differenc e
signal, line three by the red again and so on . In practic e
to reduce visibility of luminance components in the regio n
of the subcarrier frequency, the colour difference signa l
(E' Y - E'

F
) is transmitted . This merely involves reversin g

the polarity of the (E ' 11 - E ' 1 ) signal before the sequentia l

switching process.

After switching line by line, the colour differenc e

signals are band limited to approximately 1 .5 Mc/s, and
undergo pre-emphasis of the form shown in fig .1 such
that the response at 1 Me/s is al4dB compared with th e
response at 30Kc/s . The signal is then amplitude
limited and clamped to establish a black level befor e
going into the modulator . The modulator has a n
undeviated frequency of 284 times the line frequency,

which is 7 .8125 Kc/s higher than the NTSC subcarrier

frequency of 4 .4296875 Mc/s . A phase discriminator i s
used to compare the undeviated carrier frequency wit h

he local reference frequency . The deviation used is

- 350 Kc/s for 75% amplitude, saturation colour

bars, with a peak deviation of - 750 Kc/s due to th e

pre-emphasis mentioned above, and such that positiv e

signals increase subcarrier frequency .

In order to achieve good compatability, it is
necessary to break up the dot pattern produced by th e

subcarrier . This can be achieved by reversing the
phase of the subcarrier for one line in every three ,

and also every other field . This breaks up the field

to the extent that SECAM is as compatible as NTSC .
After phase switching, the subcarrier signal is ban d
and amplitude limited before being amplitude modulate d
to reduce 'Cross Colour',' that is components o f
luminance within the subcarrier or chroma pass ban d
which give spurious colour components in the output
of the discriminator in the receiver . If during th e
presence of such a component the subcarrier level I s
increased, the 'capture' effect in frequency modul-
ation ensures that only the subcarrier produces an y

output from the discriminator and the luminance or

'Cross Colour' component is suppressed . The modulatin g
signal is derived by passing the luminance signal s
through a chroma band pass filter. The output consist s
only of luminance components within the chroma pas s

band . These component, are rectified and the resultin g
envelope used to amplitude modulate the subcarrier .
The order of increase of subcarrier is 6dB .

It is interesting to note that no such 'Cross Colour '
reduction is possible with the NTSC system.

Yet another form of modification is applied to
the subcarrier before it is added to the luminance
signal . In order to achieve compatability a sub -
carrier amplitude of only 0 .14v for a video signal
of 0 .7v (without sgncs) is added to the luminance
signal, but this amplitude is not sufficient t o
give good noise immunity for wide deviations, that i s
for saturated colours . A shaping circuit, pictures-
quely called the 'anti-cloche' or 'mire-en-forme '
increases the subcarrier amplitude as the deviatio n
increases and the law is that for - 350 Kc/s deviatio n
either side of 4 .43Me/s, the subcarrier amplitude
increases py 6 dB, rising to a maximum increase o f
10 dB for - 750 Kc/s deviation . Fig 2 shows thi s
characteristic .

It now remains to blank the subcarrier before
adding it to the composite luminance signal . Because
of the lower bandwidth of the chroma circuit s
there is a time delay through them and the luminanc e
signal must be delayed by this amount before th e
subcarrier is added .

Before leaving the encoding side of the system ,
a word must be said about the synchronisation of th e
line switching sequence . An identification signal
is transmitted during the vertical blanking interva l
on lines 11-15 or 324-328 and consists of modulate d
subcarrier, but no corresponding luminance signal .
The modulation of the subcarrier consists of a
positive going sawtooth signal during the line whe n

blue difference is normally transmitted, and a
negative going sawtooth signal when red difference is
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normally transmitted . The use of this signal will be
apparent later .
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Fig 3 shows the block diagram for a SECAM encoder
as is used on the assessment of the relative merit s
of SECAM and NTSC for a European colour system .
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Decoding

Of more imediate practical interest to the
amateur is the receiver . It is proposed only to deal
with the SECAM decoding circuits, that is, circuit s
to deliver a volt or so of (EP - E,) and (E., - hy ) .
The rest of the receiver follows standard colour
television practice and is well written up in the

literature .

A low level composite signal is taken from the

detector or first video stage of the receiver, and
asses through a band pass filter, pass band 4.43Mc/ e

- 1 Mc/s . The subcarrier signal is now subjected t o
the inverse of the 'mise en forme' characteristic ;
this time called the 'cloche' circuit .

CQ-TV

Fig,4 Decoder, "Plattine "
showing 64us delay line .
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After this the subcarrier is devided into two

paths . One feeds one input of a commutating diod e

switch, while the other path iecludes a 64 uS ultra -
sonic delay line and an amplifier to -ake up the los s
in the delay line, terminating at the other input o f

the diode switch .

The ultrasonic delay' line is a extremely simpl e

device - a slab of quartz or glass and two trans-
ducers - usually barium titanate . Originally th e
lines used internal reflections within the quart z
but latest developments use a straight rod with a

transducer at either end . The sise is some 6" lon g

and i" square, the bandwidth of the line is 4 .4 3
+ 1 Mc/s and the insertion loss 20 d_ between 50 ohm

terminations . Development work is proceeding in many
countries with a view to reducing the price of the
.line, which is now quoted at about i2-10-0d eac h

in quantity. Fig 4 shows a 'chroma plattine' a s

these decoding modules are called ; the aluminiu m

can is an early line by Quartz et Silica . Th e

amplifier used to make up the insertion loss of th e

delay' line consists of a grounded emitter transisto r

amplifier and is consequently simple and reliable .

Consider how the direct and delayed paths are

used to ensure that despite transmission of colour

difference signals in sequence, they become availabl e
simultaneously at the decoder output, although the

vertical resolution in colour is approximately halved .

During the second active line, suppose that (ER - El )

is being transmitted, then by definition of the lin e

sequence, the previous line was an (E3 - kg) line .
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Then during line 2, (E,

	

) is emerging from th e
1 . link delay line . Hehce at the inputs to the commu-
tating switch, the two difference signals are presen t
together . " During the thire line, (Ep
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By operating the commutating switch at the end

of each line during line blanking time, each colour

difference signal is fed to its approptiate limiter

and discriminator . The switch is driven by a bistabl e
circuit which is triggered by pulses from the receiver

line time base.

Some 20 to 40 dB of limiting is used on the

subcarrier signal before the discriminator, which

is usually of the Travis type . Each discriminato r

uses germanium diodes, and is tuned to give zero

output at 4.43 Mc/s, with the peaks at least 1 Me/
e

either side of this . The output of the discriminato r

is of the order of 1 volt peak to peak .

It remains only to consider the circuit which

resets the commutating switch to the correct sequenc e

The' identification signal transmitted during the

vertical interval has opposite polarity on red to tha t

on blue colour difference lines . Thus, should the

receiver switch connect the blue difference signal t o

the red discriminator, the polarity of the outpu t

during the inde

during the identification period will change . Thi s

is made to operate a reset circuit, and a colour

killer circuit if no identification signal i s

present . It is necessary to gate out the ident-
ification signal, and this is simply achieved by
using the vertical flyback to ring a tuned circuit .

The first peak of the ring provides a gating puls e

some ten lines after the start of vertical sync-

ronisation . Fig 5(a) shows the identification signal

and 5(b) the gating signals .

The gating signal and the signal from one disc-
riminator are acted together, and applied to the fre e

base of a Schmitt trigger circuit . The bias on th e
Schmitt is adjusted so that the device turns over

during the negative peak of the gating signal and

back on the positive overawing. The output is a

negative pulse of duration approximately that o f

vertical blanking . If the identification signal i s
negative going, it prevents the Schmitt going back
after the negative part of the gating pulse

The potential at the output of the Schmitt remains
negative, and this negative potential biasses on the
transistors feeding the discriminators . If,
however, there is no identification signal, the
Schmitt produces a negative pulse at its output ,
which turns on the discriminators during the vertical
interval but off during the active field time . I f
the identification signal is positive, then the Schmitt
produces its negative pulse, and the trailing edge of
this pulse is passed to the bistable which drives the
commutating switch . This extra pulse switches the
bistable over and sets the phase sequence right . On
the next field the identification signal will now be
positive and the Schmitt will give a continuou s
negative output which will turn on the discriminators
and produce a coloured picture .

The description may make the SECAM receive r
sound rather complicated, but the latest version s
of the 'Plattine' shown in Fig 6 has only 11 trans-
istors of the 00171 and 0044 type and some general
purpose crystal diodes . Fig 7(a) shows the circui t
of a liliter and discriminator, while 7(b) shows th e
circuit of a Schmitt identification and colour
killer circuit . Fig 8 shows the circuit of a comm-
utating switch and bistable circuit, and Fig 9 a
band pass filter with a bandwidth of 2 Mc/s an d
centre frequency of 4 .43 Me/s .

The SECAM system is capable of giving extremely
good colour pictures, and has the merit of bein g
insensitive to differential gain and phase distor-
tions in the transmission path . This means that
standard monochrome inter city links, transmitter s
and video tape machines as used by the broadcastin g
authorities today may be used with little or no
modification . Despite the apparent complication
of the delay line, the receiver is a simple one ,
using standard techniques and the lay viewer
should find it easy to tune in a good colour picture
under home conditions .

This system is now under active investigation ,
along with the NTSC and PAL systems, by th e
European Broadcasting Union who are to recommend a
colour system to the CCIR for use in Europe .
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Grateful thanks are extended to M. Henri
Peyroles, Direoteur General of C .F .T ., Paris, for
permission to describe the system and circuitry, an d
to AB¢ Television Lidited for permission to publish
this article .

European Cars Demonstration - March 1963

Four Image Orthicon and one Vidicon together with
a Monoscope and all the associated monitoring, mixing

and distributing equipment were in use at the special
demonstration arranged by John Ware. The main work-
shop of European Cars Ltd . was taken over for two days
and a complete studio set up - the idea being to show
off a new car over the medium of Television, and thank s
to Brian Brew and John Ware this was made into an oppm
ortunity for a BATC grand meeting . Perhaps for th e
first time cameras were used to put over a continuous

show for 1} hours, the programme containing various
light entertainment features besides' displaying the nev
car . John Tanner was producer with Martin I .+ ll e'y

handling technical arrangements, Mike Cox vas floor

manager assisted by Bob Tebbutt. Cameras in use were
from Mike Cox, Jim Brett, Terry Lane, Martin Lille y
and John Tanner. Jimmy Hunter handled the sound and
the whole production was assisted by many other members
of B .A .T.C . Final votes a most enjoyable two days ,
but the effort in organisation and the sheer hard
work made it an event unlikely to be repeated very often !

G3NDT/T
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A FLYING SPOT SLIDE SCANNER

	

by M . H . Cox.

There seems little point in considering the circui t
valve for valve since the system is straightforwar d
and uses no special tricks . However, one or two
general comments will outline the ideas behind
the design and the method of using the unit .

To make a simple Flying Spot Scanner this unit

was built to be used with a domestic TV set as th e

scanner with a second TV set as the monitor . To
make the unit suitable for use with other pictur e

sources standard syncs and blanking are used rathe r

than rely on the random interlace system used i n

the well known Fill Still scanner . In operatio n

two R .F . distribution units are needed if the T V

receivers are to be used without modification.
One of these is used to feed syncs alone to th e

'scanner' set, the other feeds the output vide o

to the picture display set . Separate channels mus t

be used to avoid patterning:
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For simplicity in the optical system, and to
enable standard 35mm slides to be used the head
amplifier unit is built in to a 35mm slide projector
used backwards - the lamp is replaced by the 931 a

and associated circuitry, and the lens used t o
focus the scanning raster on to the slide . The
output from the head amplifier is sufficiently lo w
impedance to allow at least 10 ft of cable to the

control unit . The absence of sophisticated streak
removing circuits and black stretch circuits limit s
the application of the scanner to captions or picture s
with a limited grey scale, however, for captions th e
black and white clippers enable the unit to present
very clean results . Positive and negative elide s
may be used - the switch being made between the anode s
of a cathode coupled pair to keep the gain content.
Note that although OA5 diodee were used in the origina l
there is no reason why EB91 valve digiee should not

be used . Similarly many of the diodes could b e
replaced by CV448 (OA81 etc) but care should be take n
to ensure adequate p.i .v . ratings . The OA5 diodes i n
the clamp bridge could be replaced by fixed resistor s

in the region of 270K . The only remaining feature
of special note is the output stage . This uses a
shunt regulated cathode follower which can give the
usual 1 volt out for less current drain from the H .T .
together with other advantages .

Note : a limited number of 931a sockets are availabl e
to club members . Please send 1/- to the Editor if you
would like one .
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A FLYING	 SPOT TELECINE SYSTE M

FOR	 I6	 FILM .

Summary :- A system using a dingle lens combine d
with modified scan circuits to achiev e
the effect normally achieved rith twi n
optical paths .

With any form of telecine it is necessary t o
"arrest" the motion of the film while the inform-
ation on one frame is read off, then to move the
next frame into position and then to examine thi s

frame .

	

In vidicon telecines this is relativel y
easy as it is possible to utilise the storag e

properties of the vidicon tube, i .e . by sparing th e
shutter for w short period, then closing it and

relying on the storage of the tube to retain th e
entire picture while it is read off by the scannin g

bear, and using this time that the shutter i s
closed to move the next frame into position .

In the operation of a flying-spot talecin e
there is m inherent storage property, (thus flying-
spot telecines are refered to as non-storage systems) .
Therefore the only alternative is to use eithe r
continuous motion or to pull the film down rapidly
in every other field blanking period .

	

The latter
of these two alternatives proves unsuitable due to th e
complex mechanics involved and sheer wear on the fil m
if repeated many tines .

	

Thus continuous motio n
must be employed in any successful flying-spot tele-

cine equipment .

If then continuous motion is to be used som e
means must, therefore, be found of ensuring that
the scanning raster is registered, on the contin-
uously moving film, in the correct place .

	

Of
the methods for achieving this the Polygonal Priem
method is undoubtedly the simplest, requiring
neither motor control nor complex lens systems .
The only problem is obtaining or constructing th e
prism required . If facilities are availabe it i s
true that one may be made of Perspex, but this give s
only an approximation to the required refractive inde x
of 2 .

	

The other system in wide use at present i s
to use twin optics and a shutter but again thi s
requirees complex optic and mechanics if goo d
results are to be obtained.

The system about to be described has one mai n
disadvantage, in that it requires motor contro l
circuits.

	

Given the choice though many potentia l
constructors of a telecine system mould probably
prefer the use of a few extra valves rather than th e
complex optics and mechanics mentioned above .

Before continuing with the description it i s
essential to realise the main thing that it i s
required to achieve, namely that as the film picture
rate is 25 frames/sec and as the television frame o f
the same repitition rate consists of two separat e
fields, it is therefore necessary to ensure that
each frame of the film is scanned by both fields o f
the television frame.

First consider a few of the fundamental para -
meters of both the film and the television waveform;
these it will be seen are required latter.

Comparing the percentage of time used fo r
field blanking and the amount of "space" used on a
film frame ( 16mm film ) as a rack bar ( gap between
frames ), it is found that the ratio is approximatel y
7% and 5% respectivly.

	

If therefore the film were
pulled past a fixed point at a constant speed of 25
frames/sec. a diagram showing picture and blankin g
information against time could be drawn. ( see Fig.1 )

rtuna u..,,—tca,16 —	

Similarly a diagram can be drawn indicating tele-
vision waveform information against time . ( see Fig . 2 )
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The diagram ehe the

approx . layout of a
16mm film frame, and

Used as rack bar also indicates the %

(blanking) appx 5% of apace and tim e

of full frame

	

used for blanking.
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FIG. 1

( Note this diagram also
indicates blanking as a
percentage of frame length . )

Active pix time
field 1

is.
Active pix time
field 2

FIG 2
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If now it can be arranged that each film fram e
was scanned completely by each field of the televisio n
frame, (i .e . each frame is scanned twice ) that i s
the distance "d" in Fig 2 is such that the spot travel s
11/64" on the film in 1/50 sec then the requirement s

of the system have been ,net, ( see Fig 3 ) with th e

loss of some 2% of each complete picture due t o

system blanking .

Video output for two consecutive fields ,
(neglecting line components )

FAG.3.

Now since the film is moving at 25 frames/sec . i t

is quite a simple matter to ensure that the first fil m

frame is scanned in its entirety by field 1 of th e

television frame, simply by having a raster o f

suitably adjusted aspect ratio ( in this case a rati o

of 4 : lz is required see appendix A ) thus at the en d

of scamf field 1 the resultant motion of both th e
spot and the film have suceeded in completely scanning

the frame .

	

It is now necessary to scan the sam e
frame a second time .

	

This is done in the twin lens
systems by closing the first optical path and open-

ing a second one which is aligned to project th e

second field onto the same frame.

	

Butconsider-
ing Wiest happens if the spot after completion of the

first field continues on its course, instead o f

flying-back, it is found that the second field i s

laid doom beside the first to give a complete scan

( after 1/25 sec) of aspect ratio 4 :3 and if fly-

back occurs at this point, the raster will have a

repetition freq . of 25 cps .

	

But what is mor e

important is the fact that the second field will b e

positioned correctly on the same frame of the film .

( see Fig 4 )
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( The diagram is best illustrated by cutting a strip
of paper and marking on it lines spaced the sam e

distense apart as the width of the gate obove.

Then sliding this piece of paper which represents th e
film along the dotted, keeping the paper vertical all

the time . If at the same time a pencil is used to

folow the point on the paper where the solid lin e

( representing the scanning spot ) intersects th e

the edge of the paper it will be seen that the pencil

point traverses each frame twice . . . as required .

The diagram above is a graph showing vertical
displacement against time. Vertical displacement i s
shown on the left hand vertical ems, time i s

represented horizontally .

	

All directions of move-
ment are at the actual gate.

	

The dotted line s
sloping downwards from left to right represent the
downward movement of the film, whereas the solid lin e

eloping upwards from left to right represents th e
scanning spot movement .

	

It can be seen that the
scanning waveform is a 25cps sawtooth .

	

Fo r

convenience consider the situation half-way through a
scanning cycle.

	

At this point the film is in-
serted in the gate such that the first film frame i s
half-way down the gate, the scanning spot proceeds to

move off up the gate as the film moves down and at th e
end of 1/50 sec it will be noted that the spot ha s
completly traversed the film frame once, and the spo t

is at this point at the very top of the gate, th e
spot now flies back to the very bottom of the gate an d
NOTE also at the top of the first frame again .

	

The
spot now continues to move upwards towards the centr e

of the gate as the film moves down until after a
father 1/50 sec . the spot reaches the centre of th e

gate and the bottom of the first frame after scannin g
frame 1 a second time, at this point the spot contin-
ues on its journey and starts to scan frame teo fo r

the first time .

	

The above process is then repeated
for fields one and two of film frame ten .

The mention earlier of the fact that 2% of each

film frame is lost in blanking could only be over-
come by havine a step in the scanning waveform and
adjusting the height of each half of the scan and
the separation between them, but to avoid loss o f
vertical resolution due to the effects of mis-
registration of the raster on the film, require s
exceptional stability of the step in the waveform
and the advantages attained by seeing this 24 d o
not seem to balance the extra electronics involved ,

end of pix due to start of

peak white

	

film blanking (rack bar )

black level

Displacement in gat e

film moving downwards with time

Notes : Observe at the
following points .
1) spot is at top o f

first fram e
2) spot is at botto m

of frame 1 after 1/50

sec . spot now flies
back to top of frame 1

3) spot now at bottom of

frame 1 after scanning
it a second time . spot
now starts frame 2 from

top
4) now at bottom of frame

2 spot flies back to
scan a second time to

complete the interlace .
Then on to frame 3 . . . .

frame 1

Fig . 4

	

Graph showing position against time ` top$a
of scanning spot and film ingate .

area between lines indicated
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by broad arrows indicate s
bottom motion within the gate .

_ top frame
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scanning spot

frame 3

frame 3

frame 2

frame 1

gat e

aperture



Page 17

As can be seen from the rather long winde d
description above, the system relies on the accurat e
phase relationship between film and scanning motio n
being maintained .

	

This is not no hard to achieve
as it may sound at first, all that is requird is a
source of 50cps accurately related in both frequenc y
and phase to the speed of the film transport, and a
second supply of 50cps at scanning requency and phase .
These two reference signals are then compared in a
phase sensitive detector so as to produce a D .C .
output proportional to the phase error between the tw o
signals, this error voltage is then used to operat e
circuits that will correct the error in film speed .

Since the rest of the electronics, with the
exception of the 25cps field scan are the same as for
a normal slide scanner, the rest of the article wil l
be devoted to methods of drive motor control .

The method of detecting the phase error between
the two above mentioned signals is to use a four
diode gate which is opened by narrow pulses from on e
of the two signals and thus samples the instantaneou s
amplitude of a sine wave generated from the other source .
Since we have already narrow pulses at field frequenc y
in the form of field drives it would seem logical t o
use these as the gating pulses to sample a sine wav e
generated by, and related in phase to the film trans -
port speed . ( see . Fig. 5 )
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Operation of four diode phase detector :- When para-
phase pulses are applied to thepoints c & d in th e
polarity indicated above the four diodes conduct an d
thus connecting b to a and allowing the voltage pres-

ent at a to be sampled by the point b . at b is a R.C .
resivoir circuit which allows a D .C . potential prop-
ortional to the voltage at a to develop .

The problem is then that of obtaining 50cp s
(or as in this case scanning frequency is 25cps . a
25cps referencepulse supply will work just as well ,

therefore the gating pulses can be obtained from th e
output of the divide by two circuit driving the
field scan circuit, see fig . 8 . ) this 25cps

reference signal could be obtained from a smal l
alternator driven from the main sprocket, but the

chances are that a suitable generator will not be
available .

	

However all is not lost since with
16mm film there is a ready made source of 25cps in
the form of sprocket teeth . The signal can be

obtained by the use of a small pickup coil and a

magnet . ( the only proviso is that the sprocket mus t

be of a magnetic material ) As the tooth passe s
the pickup device the permeability of the magnetic i s
altered and thus no is the strength of the magneti c

field and hence an eat' . is induced in the coil, thi s

after processing is the film speed reference signal .

this reference signal could also be obtained by th e
use of a hal f white half black disc and a p .e.c . )
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Since the output from the mag/headamplifier will
be in the form of pulses it is necessary to convert th e
pulses to into sine waves for use by the phase compar-
ator stage . This conversion may be accomplished b y
feeding the pulsesinto a tuned amplifier . ( see Fig . 7 )

The entire chain to obtain the D .C . control
signal is shown in Fig. 8 .
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The above has enabled us to obtain a G .C .
voltage dependent upon errors in the motor speed ,
and means must now be found of using this voltage t o
correct the motor speed .

	

Of the ways of controll -
ing the speed of a synchronous motor the most obviou s
is to vary the frequency of the power supplied to it .

At 50cps the use of a reactor valve is procladed o n

the grounds that a large frequency swing is no t
possible . Fortunately the ordinary astable multi -
vibrator can be frequency controlled by variation o f
the D .C . potential to which the grids are returned .
The output of the multivibrator then has to h e

converted to a sine wave, and this Can be done b y
passing the output via a low pass filter to remove all
harmonics, or it could possibly be done by feeding the
output into a tuned amplifier as described earlier . . . .
the actual frequency swing is not very great so th r
tuned circuit could have quite a high Q and thus remove
all harmonics .

	

Having obtained the source of the
variable frequency for the mains supply to the motor i t
must now be amplified to a sufficient voltage and power ,
and since for good film stability a reasonable siz e
motor is required some 200 - 250 watts of power at 230
volts are going to be needed . This can be accomp-
lished by the amplifier shown in Fig . 10 but, and here
is the snag, all the output power is taken from the D .C .
H .T . supply which means that one requires a "brute" o f
a power pack to run the motor .

	

And it does seem a
little futile to go from A.C . mains to D .C . and bac k
again to A .C .

The output transformer could be a
350-0-350v mains transformer with th e
output taken from the original main s
in terminals ( the transformer must b e
able to handle the power involved) The
input transformer could also be an
ea-mains transformeu .
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So although the method works exceed-

ingly well, for sheer economy if nothing else the syste m

described below is to be preferred .
This second method works roughly on the principl e

that if the input power to a motor is reduced whil e
the motor is on load it will inevitably slow down .
Therefore before describing how the principle i s
applied it should be pointed out that the old mott o

. The Bigger the Bette r . does not apply here since i f

the motor is not operating near full load it will no t

slow down to the required extent when its voltage i s

reduced .

Fig. 11 shows the basic principles of the control

system.

FIG .	 1

Tne same effect would be att;.ine d
by the circuit £flown in fie 1 :: .

" prim = R in fig 1 1

= n 2 .fl '

n i s mad_< 1

Fig . 12 .

The R , of Fig . 12 is made electronically variabl e
and is in fact a valve . The current flowing through
the primary will induce a voltage across the secondary
and this will cause the valve to conduct, when th e
anode goes eve with respect to cathode and the current
passing through the valve and hence the resistanc e
offered by it will be a function of the voltag e
present between cathode and grid .

	

Thus the effective

primary impedance and hence motor power and speed ca n
be controlled by the voltage on the grid of the valve .

r-~CTugL /~'lo TO0. Con,',0.0L CC
L

	

T. ,ee

~c CO,•ems . w
meer.~ The Pee?

Vlo ile.	 58/04M	

R1 & R2 Provide bias to V1 & V2

	

TT is an old mains

since the grids are D .C . coupled

	

transformer ,
to the anode of the proceeding
D .C . amplifier.

Again the . complete motor control system is shown.

( see Fig . 14 )

rvpl 2n,,,,5 5 ...,pI
Y

HJ	 4

DEREVATION OF COMPRESSED ASPECT RATIO RASTER.

A'53
Out' -Se

{/(mTO0..

lucre_sing Fl cee es ; . loc s
of pc .ver output from th e
motor an,: this if the motor
Is loaded will cause it t o
sloe down .

G.15.
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Figurel5■ above shows the typical setup of th e

system .

	

Consider for one field only ; if suppos e
the raster consisted of a single horizontal line, sinc e
the film is moving at 25 frames per sec past the sca n
tube, then after 1/50 sec ( when the entire frame shoul d

have been scanned once) only } of the entire frame

would have traversed passed the scanning spot, thus it
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is necessary to impart some vertical motion to the spot
. and it does not take any high powered mathematic s

to discover that it is necessary for the spot to travel
a frame height on the film in 1/50 sec and since th e

aspect ratio of the film frame is 4 :3 then the aspec t
ratio of the scanned patch for one field 4 : 1-1
( note with the two fields side by side as in the abov e
system the overall aspect ratio for a frame of 1/25 se c
is the normal ratio of 4 :3 )

G3RJO/ T

iL 0.41 c.L&p s_ 4t)o.~~ . . . .

We start this time with some splendid news
from Gordon Sharpley, G3LEE, of Manchester ; h e
reports that the first pictures are now coming
from his colour slide scanner . 931Ae are use d
in the green and blue channels, and a 6097F i n
the red . The red signal is quite useable althoug h
noisy, since the 6097F is not really a re d
sensitive cell . There are no optics as such, jus t
the transparency stuck to the face of an MW13-3 5
5" viewfinder tube with the three cells as clos e
together as possible, about 20" away . It is mos t
important to put the cells as close together as
possible, otherwise a permanent misconverge d
effect is caused by the thickness of the face -
plate of the scanning tube . Strand Electri c
"Cinemoid" primary filters are employed . The
cells feed pre-amps with 3 x EF91, then the signa l
is clamped and blanking introduced with variabl e
set-up in a 12AT7 an N78 cathode follower the n
feeds the non-composite RGB signals to a colou r
monitor . Gordon is now in the market for som e
cheap dicbroice . G3LEE also reports that Joh n
dull G3MHZ/T has just become engage d
(congratulations, cm) and ie not thinking abou t

TV at all (shame) ; Bob Mayo, G3RAY/T, has jus t

finished his BBC course at Evesham ; and Bria n
Green, G3KCB, has been bending ions throug h
mass-spectrometers in Amsterdam .

70 cms activity is on the increase in th e

London area with several new stations and some o f

the older ones coming on again . John Manner, G3SDT/ T
at Harrow has been exenanging pictures with GTJUO; T
eau sac sent pictures to UJJUH/ T enu G,UPs/T .

David Mann, G30U0/T, of Kingsbury, N .W .9, ha s
transmitted vision to G3MCS at Goffs Oak, Herts .
(18 miles ) and to Michael Buee, G30PB/T, a t
Epee . Downs, Surrey (19 miles) ; the paths t o
these two stations are very good . Also, signal s
were transmitted to G3NOX/T at Saffron Walden ,
a distance of 38 miles, during the period jus t
before Christmas when propagation conditions
were excellent . Unfortunately, the path t o
G3NOX/T is normally a poor one . G3000/T
would like to conduct TV tests with any othe r
members in the London area ; he can be contacte d
by letter (c/o the Hon .Sec .), phone or on th e
70 cm band, to make the necessary arrangements .

The Television Society transmitter at Norwoo d

Technical College is now in action, an d
regular weekly transmissions are being made .
The operator is Martin Salter, G3RJO/T, wh o
is a BATC member as well as belonging to th e
Television Society . Vision frequency i s
430 Mc/s and sound is on 426 . 5 Mc/B . Fo r
further information, contact Mr . Rowland.
(Sealer Lecturer) or G3RJO/T at the College ,
Knight's Hill, West Norwood, London, 8 .E .27 .
(phone GIP 2268) . Reports of reception will
be most welcome .

Another word or two concerning G3000/T -
the picture source ie a vidicon camera with 40 5
line random interlaced scan . A bootstra p
modulator employing three KT88a in paralle l
provides 100W peak white input to a n1iVO640-A .
The aerial is a 6 over 6 yagi array at 35 feet .
Location is 150 feet above sea level and ther e
is a clear take off from SW through S to NE .
The vision frequency is 428 .76 Mc/s .

Ian Waters, G3KKD/T, sends news of the Eae t
Anglia net . Bill Thacker, G3PGF/T, of Burwell ,
Cam► ., is regularly active, and is building a
new camera and telecine . G3BBY in Cambridge has
a camera chain and hopes to be active on 70 c m
soon . G3NOX/T has made three phone/cw contact s
on 23 cm . H. Neale, G3REH/T, Sutton St .James ,
had his station featured on Anglin TV ; picture .
from G3NOX/f were on the screen . G3REH/T i s
building a new 256 element stack to go on th e
87' tower I He is also building a new trans-
mitter, and will be on the air very soon .
Mike Bryett, G30AT/T . is now at H .A .F . Martine ,
Kings Lynn, and hopes to rejoin the Fens ne t
soon . G3RIZ/T in March, Cambs . intends t o
transmit TV as soon as possible, when his ne w
transmitter and camera are finished . G3KKD/T
is completing a grand rebuild of the station o n
the basis "either it goes, or it goes out", prior
to the possibility of moving NTH to another par t
of Ely, where it is hoped a proper aerial wit h
turning motor can be put up . He has worke d
DL65V, PAQ'LWR and OW4HN, and heard SM4BAE
(Malmo) in the December opening . G3KKD/T point s
out that soma items in regular use in hi s
station are now 12 years old . His letter close s
with a useful map of activity in the area ; the
stations noted are : G3REH/T, G2FNW, G3RIZ/T ,

G30AT/T, G3KKD/T, G3NJO/T, G3PD0/T, 03POF/T, ,
G3PEI, G3BBY . G2DUS/T, G3NOX/T, G2WJ, G3LQR/T ,
and G3GDR/T .

Mike Barlow, Montreal, sends us the following
news item : Bruce Robinson at 297 Yoage St . ,
Kingston, Ontario, announces that his VE90X
licence is valid for a 6J6 transmitter into a
dummy load only 1 To change the regulations ,
he engaged in a singlehanded battle with th e
Dot, sending out pre-stamped addressed card s
to 202 hams and 92 radio clubs to poll thei r
opinions . The majority agreed that the licence
first issued for transmission on passing 10 wp m
soree and a technical teat should be good fo r
TV . At preeent, one year's operation on ow in
required, followed by a 15 wpm test 1
Meanwhile ARRL are pressing for an "Advance d
Technicians" licence requiring a stiffe r
technical test and 5 wpm moree ( why any mores
at all 7? MB ) This would cover speech operation
on 2 ■ and up, and TV on 420 Mc/s and upwards .
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News of the High Wycombe group comes from Re x
Lakeman ; unfortunately, the recent cold weathe r
has slowed down their activities, but coils ar e
being wound for their Mark 3 camera . Ke n
Copper demonstrated their latest camera inter-
com system ; the quality is so fine it i almos t
good enough for studio sound . Bob Tebbutt gav e
a most impressive lecture-demonstration of hi s
telecine equipment, which was well received b y

the Chiltern Radio Society . Julian Baldwin and

Dave Buck, G3PJE/T are planning a series o f

across London transmission tests ; Dave has a
4X150A operating, but the camera is still unde r
construction .

	

We're sorry to learn that Ia n
Milne, G3RRO/T broke his leg a few weeks ago ,
and hope you are fit again now, om .

Roger Oldfield, nw in Hamilton, Bermuda, ha s

had success in tracking 1 the NASA Mercury Capsule s
with home built equipment, and his next ventur e

is slow scan television, in addition to a

conventional vidicon camera . G .H . Francis ,

Appt . 129-5 Southern Hills, Carbondale, Illinois ,

U .S .A ., has a 5820 orthicon (3"3 which is fairl y

He is most anxious either to obtain suitabl eIles
. circuitry no that he can build up a camera aroun d

this tube, or alternatively, to exchange or sel l

it . Dennis Hodges, G3MXY/T, Smethwick, Staffs ,

has had to restrict his activities because o f
the cold weather, but will be out in his shac k
again as soon a conditions improve . Bil l

Hipwell, Wickford, Essex, hasn't much spar e
time, but has completed a regulated powe r
supply for his sync Fen, and the SPG itsel f

coming along slowly . Tony Spittle, Pinner ,
N.iddlesex, has been building up slow sca n
circuitry, and has almost completed a 70 c
transmitter . He has plenty of w , ra in hand ,
a receiver and aerial being next and then a
405 line scanner . Most of him slow scan
equipment is now transistorised . The lin e
u ; in the transmitter is 12AT7 at 72 Me/s ,
followed by a 6BW7 doubler, WWV02-6 powe r

amp . at 144 Mc/s . He hasn't yet tested the

completed WWV02-6 tripler and WWV02-6 P .A . ,

which is expected to give 3 or 4 watts output .

This should be ample to start with, as he i s
working with a friend who lives half a mil e
up the road . He has a regulated power suppl y
using transistors .

	

Grant Dixon has
completed the Mike Cox pules generator ,
converted to 625 lines, and is now working o n
the VSB mixer and grating generator .

Grant Dixon's 7 valve vidicon camera was
on display at the Science Masters Association

Exhihiticn in Manchester, at the beginning o f

the year . The camera was set up, focused o n

a mercury-in-glass thermometer, and the 1/10°

divisions could easily be seen on the monitors

(a 9" Ecko portable, and a 14") . This woul d
be an appropriate point to welcome the doze n
or more school physics teachers who hav e

recently joined us, as a. result of seein g

Grant's demonstration . We are interested t o
hear news of the educational uses of amateu r

television - and don't forget there is a fin e

opportunity for distributing BATC application

forms to the pupils !
A .P . Harding, Nicosia, Cyprus, has a vision

transmitter of local design ( sorry about the

incorrect information in CQ-TV 49) running 6 0

watts, with FM sound at 15 watts . Two

industrial cameras are available as pictur e

sources ; one is sequential and the other i s

a far superior 625 line interlaced one . Th e

VSB mixer by G3KOK/T has been constructed and

works well, and a vision mixer is planned ,

when the bugs have been ironed out of the SPG .
Our attention is drawn to the 5" tubes RKM6

and RKM12 at about £4 each, available from

Messrs . Diamond Electronics, Siram Works ,

96A Wellington St ., Manchester, 18 .

Pete Johnson, Dublin, has completed hi s
camera, SPG and transmitter, and is awaiting
his Irish licence from the GPO . His next jo b
is to erect an aerial, and he anticipates that
he will be on the air by May let with 35 watt s
of R .F . on 434 . 17 Me/s, sound being 3 .5 Mc/ s
away . Pete thinks he may be the only one i n
Dublin with a complete vision set-up .
Graham Goodger, ZL2RP, Lower Hutt, N .Z ., i s
thinking of getting a vidicon to build th e
7 valve camera in CW-TV 47 . Clive Dixon ,
Cleethorpes, has built a simple flying spo t
scanner and plans are on the drawing board fo r
a vidicon camera in due court . . Alan Sherman ,
Chelmsford, has his vidicon camera working ,
giving about 2 Mc/s definition so far . vi e
future plans include some colour work . Dav e
duarrington, G3KSL, Strood,Kent has finishe d
his 7 valve vidicon camera, and after som e
initial teething trouble ., it now resolves a
good picture . F .C . Singh, G3KOM, is preparin g
to build the Don Goodyear 7 valve camera, also .

John Huntingford, New Malden,Surrey, is ver y
interested in the reception of DX signals i n
Band I, and would like to correspond with an y
other members with similar interests . He intend s
to build the Bill Still scanner in a month o r
two but is at present spending six weeks i n
Sweden . Speaking of Sweden, John Keeley ,
Haywarde Heath, would like to correspond wit h
amateur television ehthusiaets in either Denmar k
or Sweden .

Laurie Hunton, GdILD, Heighington, Co .Durham ,
on the air, and his vision signals have bee n

received by G3NOX/T (200 miles), G2BDW ( 3 0

miles) and G3KJX (19 miles) . G31LD is building

his vidicon camera as quickly as possible . H e

reports that there is quite a lot of activity

in the Newcastle-upon-Tyne area . Michael Bues, ,
G30PB/T, Epsom Downs, has a 4X15OA on 70 cm ,
and a 2C39A tripler on 23 cm . When the weathe r
permits, he intends to increase his aerial t o
two 8 over 8 slot fed yagis, and to replace th e
co-ax by some low loss type .

A .K . Barns, London, E .17, is very please d

with his 7 valve camera, which has proved moa t

successful . He is now building a FSS, monitors ,
and mixing units . His monitor unit consist s
basically of an ex-army 110 WB 13 indicator -
two 5FP7s complete with all the coils etc fo r

35/- . Richard Grindley sends news from Carlisl e
the progress of amateur TV plods on slowly 1

G3MTV/T and G3MNL are about 1/4 mile apart an d
are working in close co-operation ; G3MNL ha s
a 70 cm receiver for both vision and sound, a t
432 Mc/s . G3MTV/T has a 4X150, and is buildin g
a high power P .A . J. Tybleweki, Shrewsbury ,
intends to start work shortly on the 7 valv e

vidicon camera .
G . Dale, G3MFH/VS6FH has moved out to Hon g

Kong ; gear is not plentiful, particularly R F
equipment, as the local TV programme is piped .

John Ambrose is visiting Australia again thi s

year, ana was in Sydney in December 1962 . H e
will be in Australia until the end of 1963 .
A new member is David King, VK2ZDK, at present

in London . He is visiting this country fro m
Australia, where he has heard of the Club from

Dennis Wheaton . Nigel Nathan, now in Brookline ,
Massachusetts, has no activity to report as he

is very busy at work . However, he has a large

store of ideas, and when time permits, he wil l

be trying them out in practice .

C . Beekman, PA(dCOB, in The Hague, has bee n
receiving pictures from G3NOX/T . PAOCOB ha s
his TV licence, being permitted to run at 7 5
watts input . He has built a transistor puls e
generator, using 27 transistors and about 60
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diodes ; he is using binary dividers . By th e
time these notes are published, Graham Marshal l
G3RJW/T of Mitcham ehoulu be on the air, on
70 o o, running 25 watts into a 44V06-40 - mainl y
beaming North from Mitcham, Surrey . He has
completed the Bill Still scanner as hi s
picture source . E .H .L . uassett and B . Heale y
are both working at the University of South-
ampton . They are in the process of producin g
a transistor SPG to be used with Ron Bassett' e
camera and FSS . Graham Roe GONGS, Herne Hill ,
6 .E . 24, is a member of the City & Guild s
College Radio Society ; he reports that ther e
is quite a lot of interest in amsteur televisio n
amongst the members of this Society .

Bob Mangold , K3BWW, Pittsburgh, is pressing
forward with his new high definition imag e
orthicon camera . The amplif'er bandwidth is
15 Mc/s so the performance is limited solely
by the camera tube and not by the circuitry . He
mentions that USA amateurs are now permitted t o

r. 1 KW on 420 Mc/a, so Bob's next project i s
to build a 500 or 1000 W transmitter for thi s
band . Bob has completed a vidicon slow scan

camera, and states that there are about 1 5
amateurs in Pittsburgh building camera, an d
related equipment . Roger Davey, G3PGJ, o f
Plymouth, paid a visit to Dave Jones, G3LYF/T
a couple of months ago, to give his statio n
. the once over . . Dave had a lo k at Roger' s
CRO which had a fault, but the trouble was not
cleared on that occasion because of lack of time .
H . Howard, of Isleworth, is building a n
oscilloscmpe, to a design in Radio Constructor .

Mike Day, Deptford, S .E .8, says that hi s
interest in amateur TV started when he w

dgiven the circuit of a pattern generator ; h e
built it up in six months, although the ste p
counters were the biggest headache . His aim

is to build a vidicon camera .

The Club will be represented at th e

Institution of Electronics Exhibition in

Manchester, and at the Dagenham Town Show ;

both these events are expected to take plac e
at the end of June or early July . Gordo n
Sharpley and Martin Lilley will be th e
organisers at the respective shows, and the y

would be most grateful for the support o f

the local members . Anyone who can assist i n

any way ( even an hour or two of stand dut y

would be welcome ) i asked to contact Gordo n

or Martin, via the Hon .Sec .

Through the kindness of Committee member
Malcolm Sparrow, G3KQJ/T, all CQ-T V
envelopes ( apart from those of a few ne w

members, or those who have recently change d
their addressee ) are now machine-addressed .
If you find that your name and address are no t
shown quite clearly and correctly, pleas e
advise me,and,we will make up a new addres s
plate .

	

If you have a /T call sign which i s
not shown beside your name on the envelope ,

it probably meant, that we have no record o f

it - so do please let us know .

While we are on this topic, may I remind
everyone to be sure to inform either Joh n
Tanner or myself when you change your address .
Not only do we keep our records straight, bu t
it makes sure that you don't raise a copy o f
C0-TV .

I wonder if any member knows what ha s
happened to J .M . Cordova, CN2AO, of Tangier ,

Morocco 7 He was a member for a few years ,

until one day, his copy of CQ-TV was returne d
to me stamped "Retour a 1'envoyer" together
with some picturesque squiggles which
presumably meant the same thing in Arabic . For
the past two years, we have heard nothing from
him, so his address remains unknown . I think w e
owe him a couple of CQ-TVs for which be had
paid, so any information will be welcome .

Page 22

Two money orders have been received i
payment of subscriptions ; unfortunately,, w e
aren't sure who sent then, . Jne was sent to Joh n
Tanner from Philadelphia, U .S .A ., and the ethe r
to me from Noordwyk B . Post Office, Holland .
Would the two members who sent these mone y
orders please advise us, no that recec pts ca n
be sent .

With 73 to all members, and keep thos e
progress reports rolling in ,

CHANGES OH ADDRESS for C0-TV 5 0

Sgdn .Ldr .R . Bishop, Officers Mesa ,
Steamer Point, Aden .

J .W . Black, W3DDK, 805 Bradford Avenue ,
P .O .Box 5, Arnold, Maryland, U .S .A .

F/Lt . M .J .A . Bryett, G30AT/T, 140 0 .M . R . ,
R .A .F . Marham, Kings Lynn, Norfolk .

D . Butler, G3DKM, 18 Belle Vue Gardens ,
Brighton 7, Sussex .

J .E . Chalwin, 7 Oval Road, East Croydon, Surrey .
F .E . Chapman, G3PUV/T, 43 Lathe Court, Lakefiel d

Road, Wednesfeeld, near Wolverhampton,Staffs .
P .F . Cone, 38 Gould Street, Wakefield ,

Massachusetts, U .S .A .
G . Dale, VS6FB, 1st Floor, 11E Wang rung

Terrace, Tai Hang Road, Hong Kong .
Capt .E .D . Fieldson, Miraflores, Troutatream Way ,

Loudwater, Rickmansworth, Hertel .
J . Foye, ZSSJF, Flat 10, "Harleigh", 182 Brand

Road, Durban, Natal, South Africa .
Groupement Experimental D'Emissions TV, c/o

H . Megard, 10 avenue de Thonex, Chene-Bourg ,
Geneva, Switzerland .

K .L . Hutchinge, "Whitehaven", Mill Lane ,
Danbury, Essex .

I .A . Jackson, 19 Bowen Road, Rugby, Warwickshire .
F .T . Lawrence, 119 George Street, Chan, Argyll .
C . Lees, 3 Evelyn Grove, London, W . 5 .
N .H . Nathan, 20 John Street, Brookline 46 ,

Massachusetts, U .S .A .
B .G . Pilcher, 35 Outram Road, Southeea, Hante .
D .G . Quarrington, G3KSL, 11 Mill Close, Stroud, Kent .
D .J . Taylor, "Crestwood", New Rowley Road ,

Dudley, Worcs .
B .H . Twist, Canadian Marconi Co ., R .C .A .F .

Station Knob Lake, P .O . Box 1007 ,
Scbefferville, P .Q ., Canada .

J . Tyblewski, 3 Marton Drive, Mount Pleasant ,
Shrewsbury, Shropshire .

R . Villiers, Redlands, Nantgarn, Caerphilly .

We regret to annouce the death of Don Bradford, VQ4EV
and ex-0300, in a flying accident in November . An
early member of the BATC, Don wee a great enthusias t

for VHF radio work and acted as a stimulant for many
of our members . It was a small press outting abou t
his construction of a VCR97 TV receiver at the age o f
15 that led Mike Barlow to become interested in radi o
and TV, and 15 years later Don was still bringing the m
in . He will be smash missed.
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Terry Lane
3" I .0 .

Photographs of the 5 camerae in use at the
demonstration in March.
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NEW MEMBERS LIST FOR CQ-TV5 0

W .J . Allisett, GC3NDX, "Springbank", Le e
Omouete Road, St .Peter Port, Guernsey .

P .J . Andrews, Watford Grammar School ,
Rickmaneworth Road, Watford, Herts .

V .E . Barker, 82 Cranley Drive, Ilford, Essex .
C .M . Beekman, PAOCOB, Appelstraat 137 ,

The Hague, Holland .
F .G . Blain, G3JLN, 42 Gunnerebury Avenue ,

London, W . 5 .
M. Box, 9 Connaught Road, Weymouth, Dorset .
R .L . Carter, 14 Gough House, Essex Road ,

London, N . 1 .

T .J . Caulfeild, The Rougham Chantry, Bur y
St . Edmunds, Suffolk .

J .M . Charles, 17 Reveeby Avenue, Grimsby ,
Lincolnshire .

A .T . Childs, Beaumont School, Oakwood Drive ,
St . Albans, Herts .

S . Christie, Lexden Cottage, Portley Woo d
Road, Whyteleafe, Surrey .

J . Clipeham, 2 Fairway Close, Wildwood Road ,

Hampstead, London, N .N . 11 .

D .J . Coe, "Formosa", 40 Stafford Road ,
Seaford, Sussex .

R .S . Cooke, 7 Manor Way, Borehamwood, Herts . 03D0X
R. Dale, G3RL5, 6 Kirketead, Pinxton, Notts .
P . Denny, 73 Stone Street, Tunbridge Wells ,

Kent .
E .R . Deveau, GC30BM, L'Abri, Rouge Hui s

Avenue, St . Peter Port, Guernsey .

C . Dillon, 19 Dollie Avenue, Finchley ,

London, N . 3 .
C .R . Dixon, 7 Philip Grove, Cleethorpes, Lincs .

J .L . Dowden, 19 Baseetts Way, Farnborough ,
Orpington, Kent .

G . Eaton, 54 Toxall Road, Shirley, Solihull ,
Warwickshire .

A .E . Fontaine, 51 Hampton Road, Scunthorpe ,

Lincolnshire .
G .R . Gaiger, 132 Weethourne Street, Hove 3 ,

Sussex .
L .W . George, 40 Hawarden Grove, London, S .E .24 .

R .E . Gillett, 82 Park Road, Hounslow, Middlesex .

W .R . Ginder, 122 Chester Road North, Sutton
Coldfield, Warwickshire . G3NAS

C . Greenwood, 9 Barford Close, Hendon ,
London, N .W . 4 .

P .R . Hamblett, 234 Shenstone Avenue, Norton ,
Stourbridge, Worcestershire .

N . Harman, 14 Shelley Close, Orpington, Kent .
A .C . Hart, Brambletye, Weeterham Road ,

Limpefisld, near Oxted, Surrey .
G .V . Haylock, G2DHV, 28 Longlands Road ,

Sidcup, Kent .
B . Healey, 19 Montgomery Road, Bitterns ,

Southampton, Hampshire .
H . Howard, 50 Parkwood Road, Isleworth, Middlesex .
J .R . Huntiagford, 308 Malden Way, New Malden ,

Surrey .

L .H .B . Huntley, G4LW, 118 Bradford Road ,
Trowbridge, Wiltshire .

N .O . Johnstone, 24 Ormieton Park, Belfast,4 ,

Northern Ireland .
T .G . Jones, Senior Physics Master, The Gramma r

School, Lutterworth, Rugby .
D .A . Justice, G3PYL, 9 Leslie Road, Sheffield,6 ,

Yorkshire .
D . Kalu, 46 Hemingford Road, London, N . 1 .
P .L . Kerry, 44 Valence Wood Road, Dagenham ,

Essex .

D . King, VK2ZDK, 2 West Cromwell Road ,

London, S .W . 5 .
G .W . Lamb, G3MNL, 110 Boundary Road, Carlisle ,

Cumberland .
G . Lewis, 35 Leighton Road, Hartley Vale ,

Plymouth, Devon .
D .A . Lord, 54 Park Road, Colliers Wood ,

London, S .W . 19 .
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J .T . Lumb, 10 Lake Avenue, Bury St . Edmunds ,
Suffolk .

J .F . MacMahon, Allted Drive, Derrychara ,
Enniskillen, Northern Ireland .

C .F . Makins, The Green, Seleley, Stroud, Glee .
Malvern College Amateur Radio 6 Televisio ■

Society, c/o L .G . French, School House ,
The College, Malvern, Worcs .

G .F . Marshall, G3RJW/T, 64 Grove Road ,
Mitcham, Surrey .

A . Martindale, G3MYA, 1 Dinsdale Road ,
Leiston, Suffolk .

G .A .C . Mason, G3CIK/T, 32 Rockingham Road ,
Yardley, Birmingham .

Dr .P .C . Merriman, Holbache House, Welsh Walla ,
Oswestry, Shropshire .

H. Neale, G3REH/T, Bells Drove, Sutto■ St .
James, Spalding, Lioce .

L . Ogborne, 18 Long Cross, Felton, Somerset .
R .G . Olsen, "Lynton", 53 Middle Road ,

Higher Denham, Bucks .
G .J . Powell, Weald Rise, Litsarsh, Warden ,

Herefordshire .
T . Roche, 2 Chaucer Grove, Acock'e Green ,

Birmingham 27, Warwickshire .
G .D . Roe, G3NGS, 16 Dorchester Drive ,

Herne Hill, London, S .E . 24 .
G . Rogers, 6 Waxwell Close, Waxwell Lane ,

Pinner, Middlesex .
P .W . Ruehworth, 1 Greenwood Avenue ,

Coventry, Warwickshire .
R .M . Russell, G3MGC, 16 Barnfield Avenue ,

Forest Green, Naileworth, Stroud, Gloe .
G .P . Shirvilie, 94 Copse Avenue, Wes t

Wickham, Kent .
F. Singh, G3KOM, 14 Queensway, West Wickham ,

Kent .
A .D . Smith, 89 Eton Road, Ilford, Essex .
J .E . Smith, G3JZF, 53 Woolmore Road ,

Erdington, Birmingham, 23 .
L . Steed, VE7AHT, 3rd R/O S .S . Orion ,

Tilbury Dock, Essex .
G .A . Sturdy, 125 Manor Court Road, Nuneaton ,

Warwickshire .
M .L . Sufit, 5 Worsley Road, Hampstead ,

London, N .W . 3 .
W .A . Sunderland, 22 Chestnut Avenue ,

Leeds, 15, Yorkshire .
D .J . Taylor, 265 New Birmingham Road ,

Burnt Tree, Dudley, Worcs .
D .P . Thomas, 165 Portland Road, London, W .11 .
Mr . Thompson, Rock Aerie, Milton Rill ,

Weston-super-Mare, Somerset .
A .L . Thurley, 50 Bruce Road, Mitcham, Surrey .
R . Tidberg, K4MLE-TV, 752 Charles Street ,

Mobile, Alabama, D .S .A .
L . Toth, 1242 East Fair Avenue, Lancaster ,

Ohio, D .S .A .
G. Trice, Police House, Cythorne, near

Dover, Kent .
A . Tucker, 6 Maltese Road, Chelmsford, Essex .
F . Turner, 11 Link Way, Denham, Bucks .
R .M . Volck, G3RKV/T, 125 Mercers Road ,

Tufnell Park, London, N . 19 .
D .E . Wait, 4A Aldersbrook Road, Wanetead ,

London, E . 11 .

R . Wallace, 15 Southdown Park, Hayward Road ,
Drayton, Berkshire .

P .J . Walters, 112 Windsor Avenue, Penn ,
Wolverhampton, Staffordshire .

D . Watkins, 6 White Street, Coventry ,
Warwickshire .

T .L . Westwood, c/o Mr . Bird, Lowe r
Landywood Farm, Great Wyrley, Staffs .

R . White, 34 Mount Ararat Road, Richmond ,
Surrey .
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Opportunities i n
Colour Televisio n

ENGINEERS for development work on colour monitors
and colour equipment .

	

Experience of transistor technique s
desirable . (Ref . CT 5/7/8 )

ENGINEER for the development and test of amplifyin g
equipment, and other work on semi-conductor circuits .
(Ref . CT 15 )

DESIGNER for transmitters specialising on output stage s
(Ref . CT 18/19 )

DESIGNER for the design of aerials for re-broadcas t
transmitters (Ref . CT 17 )

DRAUGHTSMAN for the mechanical design an d
drawing of Colour Monitors and other television equipment .
(Ref , CT 9/10)

INSTALLATION & SERVIC E
ENGINEER for Colour Monitors and other television

equipment . (Ref . CT 14)

TEST ENGINEERS for testing and aligning o f
monitors and other equipment. (Ref , CT/13)

For the Engineers and Designers a good engineering degree, or equiva-
lent, is desirable . For the Draughtsman, Installation & Service Engineer
and Test Engineers, applicants with an O.N .C. or H.N .C. and
relevant experience will be considered .
All applications should give fullest details of qualifications and experi-
ence, are . and other personal details . All letters will be acknowledged.
Please write quoting the reference number given above t o

Personnel Manage r

C . E .C. (ELECTRONICS) LTD .
North Wembley Works

East Lane, Wembley
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THE CAR WITH THE BIG FOLLOWING

EUROPEAN CARS LT D
Distributors for London and Middlese x

129 OLD BROMPTON RD . LONDON SW7 • Tel : Fremantle 771 1
554 LONDON RD . ASHFORD • MIDDX . Tel : Ashford 3671

Smee's EC 144

Better buy from
European Cars, the
Volkswagen Distributors
with the most up-to-date
-.service in the United Kingdom .
Bight in the heart of London.

Printed Circuitry

Our standard range includes :
Mullard 5-20, 5-10, 3-3, receivers etc. ,
and for Television use Binary counter
boards with others .under development .

Boards made to your own specification fro m
negatives or drawings .

Prices and full details from :

J B. E lectronics . (G3MJZ/T )
25, The Meadway,
Buckhurst Hill ,
Essex.



PAINTO NFADERSAT B.B.C .TELEVISIO NCENTRE

PAINTO N& CO . .LIMITE D

KINGSTHORPE - NORTHAMPTO N
Tel : 34251 (10 lines)

	

Grams : 'Cell ' Northampton Telex : 31576

Quadrant faders of a new type ,
specially developed by Painton i n
conjunction with the B .B .C ., are no w
at work at the B .B .C . Television Centre
on Vision Mixer Control Panels i n
Studios 3 and 4. These faders incor-
porate printed circuitry techniques an d
the new Painton sub-miniature type 70
resistor in order to meet the stringen t
size limitations imposed .

Special research and developmen t
techniques were called for i n
producing these instruments . Th e
same techniques are always availabl e
to customers requiring special-dut y
components which fall outside the
normal .

saei.su a

Painton
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