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. CAREERS in the
<®”? ENGINEERING DIVISION

If you contemplate a career in Television Broadcasting why not write
for particulars of vacancies ? Qualified men as well as graduates and
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 BOYS

Sandwich courses for the Higher National Diploma in electrical engineering.
Six months at a technical college and six months in various Engineering
Departments in each of three years. Academic requirements - a good “0”
level G.C.E., including English language and ‘“*A” level mathematics and
physics.

Training courses for Technical Assistants to qualify internally for grade of
BBC Engineer. A planned 3-year course, including training * on the
job ™ at either studios or transmitting stations, three courses totalling 30
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 subjects
will be accepted. ’

To: OTHER SIXTH FORM BOYS

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 “O” 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. 1.
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A letter from our President on the occcasion of the 50th Edition:

The half centuryl Fifty issues of CQ-TV.
What & fine achievement this is. T wonder if that
1ittle band of stalwarts who founded the club in
1949 (was it really in the bar on Victoria
station) anticipated that their orogeny would
grow to ita present stature? At that time the
transeission of television in the amateur bands
was not permitted, but in April of the following
vear Tvan Moward, G2DUS/T, gave the first public
demonstration of amsteur T.V. in the United Kingdom
at Shefford, and a year later, after vigorous
lobbying by the B.A.T.C. recresented by the R.5.G.B.
the P.M.0. finally acreed to the T.V. licenss. Now
some 70 etations hold licenses for amateur television
tranemissions, 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 Novemher 1949 and had a
girculation of 12. Now he prints 1,000 cooles.

This anniversery edition is his lest. A1l of us owe
him & debt for hi= splendid work during the six

yeare of his editorshin, which has culminated in this,
the 50th edition of CQ-TV.

Building such a club as ours is a matter of
tesmwork, and everyone can feel proud of what has
been achieved: perhape it would be appropriate to
especially mention the early work of Gramt Dixon
and Mike Barlow, which sucessfully laid the
foundations for the growth of ocur eclub,

An ipsue such as this also gives me the
opportunity to thark the Manufacturers for the
helo and encouragement they have given us over the
vears, and for the special squipment - such as
pick-up tubes - which we could hardly hope to make
for ourselves.

The achievements of members in the thirteen or
8o years of our existence makes impressive reading.
The firet two way TV contsct in the world between
G5ZT/T and G3BLV/T in May, 1952; first amateur colour
pictures in Dacember 1953; the B.B.C. 'Panorama’
transmission from cne of our amateur cameras - John
Jull's - in 1957; slow scan plcturss transmitted
from WAZBCW near New York to G3AST in Yeovil, and the
splendid colour demonstrationa at the Radio Hobbies
Exhibition, both in 1961

And what of the future? I expsct it to be even
mors exciting, I believe that we are now in the most
interesting era that television bas pesn since the
firt amateur produced his flickering pictures in that
attic in Frith Street in 1928. The battle for choice
of colour system in Burope is at its height, our
domestic broadcasting is thrashing ita way into a
change of line standards and frequency bands, Telstar
and Relay are in orbit, and television has shewm us
the other side of the mood
other side of the moon.

Roll on the next 50 iseues of CQ-TV.

b3 7

Boris Towmsend
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DAGENHAM TOWN SHOW JULY 5-zth.

Martin Lilley of 25 Netherpark Drive, Romford,
Easex, will again be organiser of the Amateur
Television display at this Show. Anyone who can
help either by supplying or operating egquipment
is asked to contact Martin. The standards
which will be adopted are :-

405 lines. Drives, blanking and sync to
be 2 volts in 75Q. All video equipment to
permit looping through of all pulsss.

+250 volt "On Air" cues from vision mixer.
Communication system with programme sound and
producer's talk-back inputs having input
impedances preferably greater than 1 K.
Signal sources should be able to provide either
or both of the following cutputs :-

(a) 1 V¥ composite. 0-7 V picture, 0-3 V aync,
(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 Sharpley, GILEE,

14 The Creecent, Flixton, Manchester.

CHELMSFORD GROUF NEWS

The group suffered a metback in 1959 when
Brian Partridge scld his camera channel, sync
geperator and tranemitter. Since that time,
some progress has been made towards getting the
Studio operational once again.

A 405 line sync generator has been designed
and built by Dick Crook. This uses blocking
oscillator dividers, which have proved themaselves
very relimble, Terry Lane,33RSG/T, has built
s 3" image orthicon camera, which made its
firet public appearance at the 1962 Dagenham
Town Show, producing resmsonsble guality pictures.
When one or two spags in the camera have been
ironed out, Terry intends to build a viewfinder.

Although still in the develcpment stage, &

FS5 uesing & 931A photomultiplier and a short
persistence tube running at 25KV has been giving
some very encouraging results, the 3Mc/s bars in
Test Card C being resolved with ease.

A transmitter is now operational at the studio.
It uses m QQV03-10 cutput at 2 metres driving a
QRVO3-20A tripler to 70 cm which drives a
QEV03-20A4 grid modulated P.A., giving about 15
watts peak white output into the aeriml. The
modulator output is taken from a cathode follower
consisting of 2 EL84s in parallel, with black
lavel established by a D.C. restorer. D.C.
restoration has proved rather unsatisfactory from
the point of view of bounce, and alsc the lack
of independent control of sync stretch and paamk
white mtretch, In view of these shortcomings,

a new modulator is being considered which will
incorporate black level clamping throughout.

The aerial is some 45' above ground level and
consists of a stack of four 4 element Yagis.

It is intended eventually to construct amther
similar stack, which will be placed side by side
with the existing array.

The R.F. side of the transmitter was built by
Dick Crook and the modulator and aerial by Jack
Terry, G3MFT/T. After some field tests in the
Chelmasford area, pictures were exchanged with
G3NOX/T ( 30 miles ) on the 7th February 1963,
good reception of the Chelmsford pictures being
reported.

® s % 8 8 a8 s s e

Page 4
BOOK REVIEW

"Physiology of the Retina and Visual Pathwey® by
G,5.Brindley, publ. Armold; 298p, 35/-.

This is cbviocusly not an elsotronios textbook, but
it iz so full of information on How the Eye Works that
I am sure all of our members will be fascinated by it.
After all, the whole of TV im based on certain facta
about the eye, and the way the eye cbtains colour
and stereo informetion, for instance and how it is
transmitted and processed, will give the experimenter
much room for thought. This is a recent book (1960) and
4 preat deal has been discovered in recent years since
it was found that the optlo nerve is working with
dtgital pulses in groups, right up the computer boys'
sireet.

The bock starts out with some photochemical details
of the eye, and proceeds to the elsotrical activity of
the retina and the tranamission sgstem to the brain.
Visual aculty and threshold, and the signal-to-noise
retio of the eye is discussed. Chapter VII is real
meat for BATCa. Entitled "Oolour Vision" it discusaes
the pros and oons of the posaible methods of trichro-
=matic vision, and the steps that are being takem to
determine the anzwer positively.

A knowledge of anatomy or physiology is not
ensentlal; there are lots of techniocal terms but they
ere explained In turn or cen be inferred easily. The
experimental details are not given - do you mow how
to fold the retina of & frog's eye in half? The author
is very eareful to distinguish between facts and
hypotheses, and it 1s a thoroughly abscrbing book,

I class it with the TV Enginsering serles of BBC
books, Flease buy 1t or borrow it, =B

c 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 minor
defects such as Bpots or uneven background shading.
Enquiries to John Tamner, oo Editer CG-TV,

4 Innwood Close, Shirley,
Croydon, Surrey.

London U.H,F, Convention, May 1963

Unfor lely inadequate time p
pultable arrangements for serials on the roof of
the Kingsway Hotel for an off-the-alr demonstraticn
but the display of David Mann's TV transmitter and
Mike Cox's transistor camera in operation aroused
some interest. PABCOB, GINOX/T, OUC/T, OFB/T,
CUR/T, NDT/T, G2WJ/T and G3GUR/T were there
together with many others who enjoyed a most
interesting day.

FRONT COVER photograph shows Chris Makins
operating John Tanner's 3"
Image Orthicon camers st the
European Cars demonatration in
March.

ssssss ON OR BEFORE JANUARY lst.
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SLOW SCAN TV STANDARDS

By M, Barlow

1 may be unusually dense, or it may be
that T have not read CF TV with my usual care,
but I seem to have missed some important
points to do with Slew Scan TV. As this is
such an interesting field, being concerned
with vides tape recerding and bandwidth
sonservation, 1 think the bare bones of the
notes by Messrs, Plowman and Macdonald shoulnd

he expanded, In this way we can all understand

what they are trying te do, and possibly be a
bit mere constructive about it.

Basically the prohlem is rto find a way
of compressing the bandwidths of a normal
video signal so that it may be passed through
Audio channels, either in tape recorder or
radio link equipment, Video bandwidth can
be compressed in three general ways:

1, By elimination or informaticn
redundancy .

2, By sacrifieing picture gquality.

3. By exchanging banduidth for time.

The first is very complex, since it
depends on using the Fact tlat there are
only minor #flferences bLetween successive
1inps and successive [ields, and also that
the brightness variations along a line are
not random, & fair amount of clreuitry is
involved in cemoving the redundancies and
in restoring the information at the receiver.
It is pessible to obtain a 7:1 reduction in
bandwidth in this way.

The second method involves sacrificing
definitien in the interests of speed, Tests
show that a 405 line signal of neminal
IMe,/s bandwidth is still usable when the
bandwidth ia reduced to 1 Mc/s; i.e., &
factor of 3:1,

The third method, upon which the whole
Slow Scan system is based, depends on
slawing down the information rate in just
the same way 86 slow-motion photography.
1f a given TV picture, originally scanned
in 1/25 second, iz slowed down to a
tepetition rate of once per second, then
the bandwidth required will be reduced to
1/25 of its previous value. The picture
speed can be doubled by interlacing if

_ required at no cost in bandwidth,

How Much Bandwidth is Available?

Messrs, Plewman and Macdonald have
suggested some standards, and it is
instructive to repeat the caleulations
that they must have performed to reach
these figures,

A normal amateur radio channel should
have a bandwidth of 300 co/s tc 3000 e/s to
the =3 db points, Using a long-persistence
CRT such as the SFP7 to display the picture,
the maximum picture repetition period
usable is sbout once every six seconds, If

Co-TV

the radio picture was recorded on a standard
tape recorder at its slowest speed, it coulé
be played back {on wmost recorders) at &
times this speed; i.e., 3-3/4 ips to 15 ips,
ete, The tape recorder bandwidth would have
to extend to 12 Ke/s, which is easily
obtained with modern recorders, The
displayed picture would then be repeated
once every 13 seconds, which is of much
more interest than the once every six
secends reguired for direct display of the
radio picture. There is thus yuite an
advantage in recording the radio signal
slowly and playing it back fast, and this
belpa determine the standards,

A or FM?

Some tapes suffer from changes of level,
or complete "drop-outs™, and if an amplitude
modulated system (normal tape recorder method)
is being used, the picture will suffer, If
the tape speed is high and the scanning rate
low, the interEerence will be less apparent
than might at first be thought, Mr, Plowman's
results would be of interest here,

By uaing an FM pystem, changes of level
can be overcowe by amplifying and limiting
in the usual way, although drop-outs will
still be apparent.

Since signal-te-noise ratic is not
likely to be a difficulty, it is possible
to use a narrow=band FM systen whose band=
width is no greater than the AM system,

Choice of Standards

The available transmitter wodulator
bandwidth is 2700 cycles, starting at 300
c/8. However the actual video medulation
contains components right down to D.C.,
and, becauge of the Slow Scanning being
employed, the L.F. components are of even
more importance than for fas-gcan systems,
Since no componente below 300 c/s can ba
handled by the transmitter wodulator, it is
necessary to employ a subcarrier, and to
wmodulate this with the video signal,

The middle of the base band is
(300 + 2700/2) cycles; L,e., 1650 cycles.
This should be the subdarrier freguency
for normal deuble side band modulation
or for FM of the subcarrier, The video
band-width permisgible would ba 270072
= 1350 cyclas.

How for equal herizontal and vertical
definition and a 1:1 aspect ratio,
(number of lines)?
Bandwidth = 24 ofcture period ......(1)
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Taking B = 1350, picture period =6
seconds, the number of lines per picture is
about 127, and the required line frequency
is 127/6 = 21 cycles/secend, The precise
picture periocd is unimportant, but it may be
convenient to ohtein the lise Erequency by
simple division from the mains frequency.
There is no compulzion about this, For ir
may be simpler to make a mechanical pulse
generator. If we take 1/23 second as the
line period (for 50 cycle maina) and 120
lines ta the picture (non-interlaced) the
picture perfod Becomes once PEr 4B seconds,
and the bandwidth required ip 1500 cycles,
There will therefore be 4 slight loss of
horizontal definitien if the handwidth is
restricted te 1350 cycles,

For 60 eycle operation and 1/30 second
line pericd the less of definiticn will be
worse, but at 1720 secand full definition
i# retained at a picture repetition rate of
ance per & seconds, Nete that equatien (1)
ahove is for definition equivalent to 3 Me/s
bandwidth on a 405 line system; i.r.,
extremely cooid, If we agree to divide the
video bandwidth by 3, the picture repetition
rate could he increased by 3 tines, or the
number of lines increased by 1.7 rimes.

This is presumahly how Mr, Macdonald
zame to his rouwnd figures af 2 Ke/s sub-
carrier, 1 Ke video handwidth, 120 line
picture every & seconds. ‘The same figures
apply to Mr, Plewman's TM system,

vesti-ial Sideband Operation

For AM pperation only, the video band-
width can be considergbly increased by
moving the sub-carcier to one end of the

modulator pass-band and using vestigial side-

hand transmission,

BEC W05 line transmissiona are 3 dbe
dewn at -0,75 Mc/s and +2,75 Me/s for a
3.1 Mc/s nominal videc bandwidthj i,e.,
from -25% to +90% of the video band-width,
The tatal pass-band iz therefore 115% of
the video bandwidth, Taking the original
3100 c/a to 3000 c/a pass-band, the video
bandwidth available now becomes {100 x 2700}
115 = 2350 cycles, and the sub-carrier would
be at 3000-(15 x 2700/115) = 2650 cycles
(for vestigial upper side-band).

The bandwidth has been increased by
235071350 timea = 1,74 times, so the picture
period could be reduced by this amount, or
keeping this at once per £ seconds, the
number of lines could be increased to 120 x

1,74 = 160 approximately, This improvement
is well worthwhile, as 120 lines to the picture

gilves 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 reascnable
compromise would be to use a 180 line
picture repeated once every 3,7 seconds
for a4 line frequency of 50 cycles, and &
180 line picture repeated every 2.6
seconds for & line Erequency of 60 cycles,
The horizontal definiticn will be reduced
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by a factor of 2.1 (50 cycles) or 2.6

(60 cycles) relative to the vertical; l.e,,
the horizontal definition will be 85 lines

or 70 lines, Tie sub-carrier should be at

2650 cyclep.

For tape recorder only operation, the
sub=carrier would be at 10600 c/: and the
180 line picture would be repeated once
every 0.0 or 0,65 seconds, with réazonable
entertainment wvalue,

Writing down the derivatlon of these
fipures enables the reader to understand
how they are obtained, and to parfirw Lias
own caleulations of picture and line spoeeds
for various bandwidthz, The use of band=
width restricting techniques is of the
preatest importance, and possribly the
amateur may yet find an improved systes,

References:
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Mumferd, J. Brit 1RE, Veol, 19, Mo, B
August 1959,




Paga 7

co-TV

SECAM - A EUROPEAN COLOUR

TELEVISION SYSTEM

by M. H. Cox.

1. A few years ago a novel colour television system
was demonstrated by engineers of the Conpagnie Francalse
de Television to an sudience in Tondon: the plctures
originating in Paris. This svstem, called the Secam
gyetem, was invented by M. Henrl de France, and with
Gallic logic the name lg short for 'SEfuence A Memoire'.
The basic premise of the system is that only one plece
of eclour information is transmitted at any instant; and
in fact the two necessary pleces of information mre
transmitted on alternate linee on a subcarrier., At the
receiver these may be obtained simultanecusly by means

of a storage or delay line of time equal to the line
period of the televiaion system. The oripinal system
used amplitude modulation of the subcarrier, but the need
of a large amplitude subearrier to cope with the negative
peaks of the modulating colour difference signals made
the compatability of the aystem poor, coupled with the
necessity of maintaining the unrodulated subcarrier
amplitude constant to one per cent. Accordingly,
frequency modulation of the subcarrier is now employed
with all the sdvantages of F.M. operation, such as
inpensitivity to phese distortion, and emplitude frequency
distortion., The present version of the system has been
evolved with the co-operation of broadeasting organis-
ations in Europe and will now be ecnsidered in some
detail.

2. Encoding of the Sigmal

The gamma corrected primary signals are matrixed
exactly as for the HTSC system to form the lurinance
signal and the two colour difference signals,

ElY = O.WE'R + 0.595"6 + O.ZJ_'F.'E

whers E'_, E'. E'_ are the gamma corrected primary colour
B PG, R
=signals.
The trsnsmitied colour difference signals are:

(B'p = E'y)  and (E'g - E'y)

and in the receiver a green colour difference signal
(E'y - E'y) 15 obtained from the relation

C. 59[E‘G - EIY} = -0.3D(E'H = E'I) - {J.llf_E‘E - E'I]

By adding E'I to the three colour signals, the
original E'R. E‘E, and E'B signale are obtmined.

The two colour difference signals are uzed to frequency
modulate the subcarrier in a line alternation eeguence
such that line 1 will be modulated by the red co
difference slgnal, line two by the blue colour difference
elgnal, line three by the red sgain and so on., In practice
to reduce visibility of luminmnce components in the reglon
of the subcarrier frequency, the colour difference signal
(E'y = E'.) 18 transmitted. This merely involves reversing
theTpolni‘.‘ty of the {E'R - E‘!} signal before the sequential
switching process.

After ewitching line by line, the colour difference
signals are band limited to approximately 1.5 Me/s, and
undergo pre-emphasis of the form shown in fig.l such
that the response at 1 Me/s ie +14dB compared with the
response at 30Ke/s. The signal is then mmplitude
limited and eclamped to establish a black level before
going into the modulator. The modulator has an
undeviated frequency of 284 times the line frequency,

which is 7.B125 Ko/s higher than the NTSC subcarrier
frequency of 4.4296875 Mc/s. A phase diseriminator ie
used to compare the undeviated carrier frequency with
he local reference frequency. The deviation used is
= 350 Ke/s for 75% amplitude, 100% saturation colour
bars, with a peak deviation of = 750 Ke/s due to the
pre-emphasis mentioned above, and such that positive
signals increase subcarrier frequency.

In order to achleve good compatability, it is
necessary to break up the dot pattern produced by the
subcarrier. This can be achlieved 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 NTSGC,
After phase switching, the subcarrier signsl is band
and amplitude l1imited before being amplitude modulated
to reduce 'Cross Colour', that is componente of
luminance within the subcarrier or chroms pass band
which give spurious colour components in the output
of the diseriminator in the receiver. If during the
presence of such a component the subcarrier level is
ineressed, the 'ecajture' effect in frequency modul-
ation encures thet only the subcarrier produces any
output from the discriminator and the luminance or
"Crose Colour' corponent is suppressed, The modulating
stgnal is derived by passing the luminance signals
through a chrome band pass filter. The output comsiste
only of luminance components within the chroma pass
band. These components are rectified and the resulting
envelope used to amplitude modulate the subcarrier.

The order of increase of subcarrier L& &dB,
It i= 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 wdded to the luminance
signal. In order to achieve compatability a sub-
carrler amplitude of only 0,1l4v for a video signal
of 0.7v (without sgnes) is added to the luminance
sigral, but this amplitude is not sufficlient to
give good noise immunity for wide deviations, that is
for saturated eolours. A shaping circult, pictures-
quely called the 'anti-cloche' or 'mise-en-forme!
increases the subcarrier amplitude as the deviation
increases and the law is that for - 350 Ke/s deviation
elther side of 4.43Me/s, the subearrier amplitude
increases by & dB, rising to a maxims increase of
10 dB for = 750 Ke/e deviation., Fig 2 shows this
characteristie.

It now remains to blank the subcarrier befors
adding it to the composite luminance signal., Because
of the lower bandwidth of the chroma circuita
there is a time delay through them and the lumingnee
signal must be delayed by this amount before the
subcarrier is added.

Before leaving the encoding side of the system,
a word must be said about the synchronisation of the
line switehing sequence. A4n identification signal
ie transmitted during the vertical blanking interval
on lines 11-15 or 324-328 and consists of modulated
subcarrier, but no corresponding luminance eignal.
The modulation of the subcarrier consista of a
poeitive going sawtooth signal during the line when
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,

I
4.08 4.43 4.1 Mels

Figs, 2 Anti-Cloche curve, or
mige—en~forme.
So 1o So00 1000 Kels
Fig. 1 Pre-emphasis curve. Fig 3 shows the block diagram for a SECAM encoder
as is used on the assessment of the relative merits
of SECAM and NTSC for a European colour system.
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3.  Decoding

Of more immediate practical lnterest to the
amateur is the receiver. It is proposed only to deal
with the SECAM decoding c']_rruit.a, that ie, elrcuite
ta deliver a volt or sc of ED ) and {Rg - EY)’

The rest of the receiver follows standard eslour
television practice and is well vrltten up in the
literature.

4 low level composite signal is taken from the
detector or first video stage of the receiver, and
passes through & band pass filter, pass band Lad3Me/n
= 1 Me/s, The subcarrier signal is now subjected to
the inverse of the 'mise on forme' characterietic;
this time called the 'cloche' circuit.,

CHuEomA

SWITCH

Fiq 3k <=€cam pecobewr

LiNE  puLses
FRom Scans
-

After this the subearrier 1s devided inte two
paths, Cne fecds one input of a commtaling diode
switeh, while the other path includes & 64 uS ultra-
sonic delay line and an amplif to make up the loss
in the delay line, terminating at the other input of
the diode swltch.

The ultragsonic delay line is an extremely simple
deéviee - 8 slab of quartz or glass and two trans-
ducere = usually barium titanate. i
internal reflections within th
developments use 8 stralght rod -.Jt, a
r at eithe « The sl
and ‘}" Squ.are, the bandwidth of the line is 4.43
+ 1 Me/s and the insertion loss 20 di 50 ohe
terminations, Development work is 1g in =m=ny
wtries with = view to reduc e price of the
line, which is now guoted at about £2

2=10=Ud sach
in quantity. Figp 4 shows a 'chroma plattine' as
these deccding modules are called; the sluminium
can is an early line by Quartz et Sillee, The
amplifier used to make up the insertion loss of the
delay line consiste of s grounded emitter transistor
amplifier and is consequently eimple and reliable.
Consider how the direct and delayed paths are
uzed to ensure that despite transmission of colour
difference signals in sequence, they become available
similtanecusly at the decoder cutput, although the
vertical resclution in colour is approximately halved,
During the second active line, suppose that (
ig being transmitted, then by definition of the 1in
seguence, the previous line wes an [EB - Ey) line.

Fig, 4 Decoder,

"Plattine"
showlng B4us deley line,

'd ™ ™
ey | [18
= ™ ' .
P Er-Ey
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s
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Eq-Ey
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U - Eg-Ey
oDiscC. ] :
5
'
s
NS ;J
KiLLeR BiAS
COLBUR Eg-Ey

1eEwT
AND KILLER.

g FIELD PuLsE

Fig.t. Showing reverse side
of Flg.4

Then during line 2, EE;:“ EE‘ ie emerging from “he

1 line delay line, Hefice at the inputs to the commmu~
tating ewitch, the two difference signals nre present
together. During the thirs line, (E; is belng
transmitted and %}'R B!.) emerging ffom t o line.
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By operating the commutating switch at the end
of each line during line blanking time, each colour
difference signal ie fed to its aprropriate limiter
and discriminator. The switeh is driven by a bistable
circuit which is trigrered by pulses from the receiver
line time base.

Some 20 to 40 d8 of limiting is used on the
subcarrier gignal before the discriminator, which
is ugually of the Travis type . Each discriminstor
uses germanium diodes, and is tuned to glve zero |
output at 4.43 Mc/s, with the peaks at least 1 Mc/m
either side of this. The output of the dizeriminator
is of the order of 1 volt peak to pesk.

It remains only to conslder the circult which
resets the commiteting switeh to the correct sequence
The identification signal transmitted durlng the
vertical interval has opposite polarity on red to that
on blue colour difference lines. Thus, should the
receiver switck connect the blue difference signal to
the red discriminator, the polarity of the output

during the inde

during the identifieation period will change. This
is made to operate s reset circuit, and a colour
killer eireuit if no identification signal is
present. It is neceszary %o gete out the ident-
ification eignal, and this is simply achieved by
using the vertiecal flyback to ring a tuned eireuit.
The first peak of the ring provides s gating pulse
some ten lines after the start of vertical symec-
ronisation, Fig 5{a) shows the identification signal
and 5(b) the gating signals.

The gating signal and the signal from one dise-
riminntor are acdced together, and applie. to the free
base of a Schmitt trigger circuit. The bias on the
Schmitt is adjusted =o that the device turns over
during the negative peak of the gating signel end
back on the positive overswing. The output ie a
negative pulte of duration approximately that of
vertical blenking. If the i{dentification eignal is
negative going, it prevents the Schmitt going back
after the negative part of the gating pulse

T LINES

|

|
1
|
i
|
I
|

I
1
I

SCHMTT
HYsTERESIS

Fiq 5
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The potential at the cutput of the Schmitt remsins
negative, and thie negative potential bissses on the
transistore feeding the discriminators. If,

however, there ie no identification eignal, the
Schmitt produces s negative pulee at its ocutput,
which turne on the diseriminatore during the vertical
interval but off during the active field time, If
the identifiecation signal is positive, then the Schmitt
produces its negative pulse, and the trailing edpge of
this pulse ig passed to the bistable which drives the
commiteting switch, Thie 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 s continuous
negative output which will turn on the discriminstors
and produce a coloured pilcture.

The description may meke the SECAM receiver
sound rather complicated, but the letest versions
of the 'Plattine' shown in Fig & has only 11 trana-
istors of the 0C171 and OC44 type and some general
purpose erystal diodes. Fig 7{a) shows the cireuit
of & liliter and discriminator, while 7(b) shows the
elreuit of a Schmitt identification and eolour
killer cireult., Fig & shows the circult of a comm-
utating switeh and bistable elrcuit, and Fig 9 a
band pese filter with a bandwidth of 2 Mc/s and
centre frequency of 4.43 Mo/s.

The SECAM system is capable of glving extremaly
good colour pictures, and has the merit of being
insensitive to differential gain and phase distor-
tions in the transmission path. This means that
standard monochrome inter eity links, transmitters
and video tape machines as used by the broadcasting
suthorities today may be used with 1ittle or no
modification. Despite the apparent complication
of the delay line, the receiver is a simple oms,
using standsrd techniques and the lay viewer
should find it easy to tune in a good colour picture
under home conditiona,

This system is now under active investigation,
along with the NTSC and PAL systems, by the
European Broadcasting Union who are to recommend a
eolour system to the CCIR for use in Burope.

a) colRerY POLARITY oF

IDEMT. sAwTEETH FROM
-y DiscEiMINATOR .

IpermiricATIiON  OF

N | =

CoLDUR SEQUENCE,

b) GATING WAVEFORM

FRoM FiElD ScAnN.

| —
FIELD FLYBACK PuLSE,
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Grateful thanke are extended to M. Hemrd
Peyroles, Directeur Ceneral of C.F.T., Paris, for
Erﬂ.u.‘mn to describe the system and circul and

ABC Television Lisited for permission to sh
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 daye
and a complete studio set up - the idea being to show
off a new car over the medium of Television, and thanks
to Brian Brew and John Were this wae made into an opp+
ortunity for a BATC grand meeting. Perhaps for the
first time cameras were used put over a contimucus
show for 1% hours, the programme con various
light entertainment features besides displaying the new
car. John Tanner wae producer with Martin Iilley
bandling technical arrangements, Mike Cox was floor

manager assisted by Bob Tebbutt. Cameras in use were

from Mike Cox, Jim Brett, Terry Lane, Martin Lillay

and John Tanner. Jimmy Hunter handled the sound and

the whole production was assisted by many other members

of B.A.T.C. Final vote: & most enjoyable two days,

but the effort in organisation and the sheer hard

work made it an event unlikely to be repeated very oftenl
G3NDT/T-

photo page 23
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A FLYING SPOT SLIDE SCANNER

by M. H. Cox.

There seems little point in considering the eireuit
valve for valve since the system is straightforward
and us@s no special tricks. However, one or two
general comments will outline the idess behind
the design and the method of using the unit,

To make s simple Flying Spot Scanner this unit
was tuilt to be used with a domestic TV set a= the
scanner with a secopd TV set as the monitor. To
make the unit suitable for uvse with other picture
sources standard syncs and blanking are used rather
than rely on the randsm interlace sygtem used in
the well known Bill Still scanner. In operation
two B.F. distribution units are needed if the TV
receivers are to be used without modification.

{One of these 1s used to feed synee alone to the
'goanner' set, the other feeds the output video

to the picture display set, Separate channels must
be used to aveld patierningl

woN

ECF80

be uged. Similarly many of the diodes could be
replaced by CV448 (OAB1 ete) but care should be taken
to ensure sdequate p.i.v. ratings. The 045 diodes in
the elamp bridge could be repleced by fixed resistors
in the region of 270K. The only remaining feature

of special note is the output stage., This uses a
shunt regulated cathode fallower which ean give the
usuel 1 volt out for less current drain from the H.T.
e together with other advantages,

220k 4ok 53"

Note: a limited nurber of 93la sockets are available

I to club members. Please send 1/- to the Editer if yeu
For simolicity in the optical system, and to would like one.

engble standard 35mm slides to be used the head

amplifier unit is bullt in te a 35mm slide projector

used backwerds - the lamp 15 replaced by the 93la

and sescciated cireuitry, and the lens used to

foeus the scanning rester on to the slide, The

output from the head amplifier ie sufficiently low

impedance to allow at least 10 £t of cable to the

contrel unit., The sbeence of sophisticated streak

removing circuits and black stretch eircuite limits

the application of the scanner to captions or pictures
th a limited grey scale, however, for captions the

black and white clippers ensble the unit to present

very clean results. Pogltive snd negative slides

may be uged - the switch being made between the mnodes

of a cathode coupled palr to keep the gain constant,

Hote that although OA5 diodes were used in the original

there 1z no reasnn why EE91 valve dipdes should not
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A FLYING SPOT TELECINE SYSTEM

FOR |6mmFILM,

Summary:i- A system using & gingle lens combined
with modified scen circuits to achieve
the effect mormally achieved with twin

optical paths.

With amy form of telecine it is necessary to
narrest’ the motion of the film while the inform-
stion on one frame ia read off, then to move the
next frame into position and then to exemine this
frame. In vidicon telecines this is relatively
easy as it iz possible to utilise the storage
properties of the vidicon tube, i.e. by openine the
shutter for a short period, then closing it and
relying on the storage of the tube to retain the
entiTe picture while it iz read off by the scanming
besr, and using this time that the smtter is
cloged to move the next frame into positien.

1n the operetion of & flying-spet talecine
there is mo inherent storape property, (thus flying-
spot telecines are refered to as non-storaze systems).
Therefore the only alternative is to use elther
contimwus motion or to pull the film down repidly
in every other fleld blanking period. The latter
of these two alternaiives proves unsuitsble due to the
complex mechanics involved and sheer wear on the film
if repeated many tinea. Thus contimoua motion
mat be employed in any succesaful flying-spot tele-
cine equipment.

If then contimwous motion is 1o be used some
means migt, therefore, be found of emsuring that
the scamning raster is registered, on the contin-
uougly moving film, in the correct place. of
the methods for achieving this the Folygonal Prism
method is undoubtedly the simplest, requiring
neither motor control nor complex lens systema.

The only problem is obteining or constmcting the
prism required. If facilities are availabe it is
true that one may be made of Perspex, but this gives
only an spproximation to the required refractive index
of 2. " The other syatem in wide use at present is
to use twin optics end a shutter tut agein this
requirees complex optic and mechanics if good

repulte are to be obtained.

The system sbout to be deseribed has one main
di sedvantage, in that it requires motor control

circuits. Given the choice though many potentisl
constructers of & talecine system would probably
prefer the use of a few extra valves rather than the
complex optics &nd mechanics mentioned above.

Before contimuing with the description it is
eggential to realise the main thing that it is
required to achieve, namely that as the film picture
rate 15 25 frames/sec and as the televieion frame of
the seme repitition rate consists of two separate
fields, it is therefore nececsery to ensure that
each freme of the film is scanned by both fielda of
the televiaion frame.

Firat consider a few of the fundemental pars—
meters of both the film and the television waveform;
theee it will be seen ere required latter.

Comparing the percentage of time used for
field blanking and the amount of "space” used on &
film frame ( 1fam film ) as a rack bar ( gap between
frames ), it is found that the ratio is spproximately
7% and 5% respectivly. If therefore the film wers
P!ﬂlui(plat a fixed point at a constant speed of 25
framee,‘sec, a diagram showing picture and bl
informetion against time could be drawn. ( see Fg.l )

e [—

| CompretE o
ERRME Jx‘ “*" The diagram shows the

- il approx. layout of a
T?‘ 1 film frame, and

Uged as rack bar also indicates the %

of space and time
il;lxﬂnng] appx 5% used for blanking.

ounky,
(i Pan Faaeet) ( Hote this diagram also
indicates blanking as a

Eripn Mov
lel a8 ':“0&5 percentage of frame length.)

Similarly a disprem can be drawn indicating tele-
vision waveform information ageinst time. ( see Fig, 2 )

PosiTiont -‘{ Scamring SpoT. v5. Time.
Sma v Fovwg Back
T DTART

e 4 s ] “l
T T —— (¥ saor, M w4 Do 0 Mhaarmel | !
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e H o

Active pix time Active pix iime |
field 2

. time used for system .j‘

field 1

Fie 2 :
— " blanking - appx 7% of
total field

Srare of Yoke ofp vs Time

'd' represents the dist d in 1/50 mee
and i mede to equal height of a frame vhich is
19/64"
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If mow it can be arranged that each film frame
was scanned completely by each field of the television
frame, (i.e. each frame is scanned twice ) that is
the distence "d" in Fig 2 is such that the spot travels
B /64" on the film in 1/50 sec then the requirements
of the system have been met, { see Fig 3 ) with the
loss of some 2% of each complete picture due to
syatem blanking.

end of pix due to start of

peak white film blanking (rack bar)

end of plx due to
TV system blanking):

black level

‘2% 'loat' pleture

Video output for two consecutive fields,
{neglecting line componenta)

Fe 3

Now since the film iz moving at 25 frames/sec, it
is quite a simple metter to ensure that the first film
frame is scamned in its entirety by field 1 of the
television freme, simply by having a raster ef
suitably adjusted aspect ratic ( in this case a ratlo
of 4 ¢ 1} is required see appendix A ) thus at the end
of scamof field 1 the remiltent motion of both the
spot and the film have suceeded in completely scanning
the freme. It is now necessary to scan the same
frame & second time. This is done in the twin lens
systems by closing the firat optical path and open- '
ing & second one which is aligned to project the
second field onte the same frame. But consider-
ing vhat happens if the spot after completion of the
first field continues on its course, instead of
flying-back, it is found that the second field is
laid down beside the first to give & complete scan
( after 1/25 sec) of aspegt ratio 4:3 and if fly-
back oceurs ot this point, the raster will have &
repetition freg. of 25 cps. But whet is more
ipportant is the fact that the second field will be
positioned correctly on the same frame of the filme.

{ see Fig 4 )
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{ The dimgram is best illustrated by cutting a strip
of paper and marking on it lines spaced the same
distanse apart as the width of the gate obovs.

Then sliding this piece of paper which represents the
film slong the dotted, keeping the paper vertical all
the time, If at the same time & pencil is used to
folow the point on the paper where the solid line

( representing the scanning spot ) intersects the
the edge of the paper it will be seen that the pepcil
point traverses each frame twice ... as required.

The diagram above is & graph showing vertical
displacement against time. Vertical displacement is
shown on the left hand vertical axis, time ias
repregsented horizontally. A1l directions of move-
ment are et the actual pate. The dotted lines
sloping downwards from left to right represemt the
downwerd movement of the film, whereas the polid line
sloping upwerda from left to right represents the
scanning spot movement. It can be seen that the
scamning waveform is a 25cps aawiocoth. For
convenience consider the situation half-wey through a
acanning cycle. At this point the film is in-
serted in the gate such that the first film frame ia
half-way down the gate, the scanning spot proceeds to
move off up the gate ms the film moves down and at the
end of 1/50 sec it will be poted that the spot has
completly traversed the film frame once, and the spot
is at this point at the very top of the gate, the
spot now flies back to the very bottom of the gate and
BOTE also at the top of the first frame again. The
spot now contirues to move upwards towards the centre
of the pate as the film moves down until after a
futher 1/50 sec. the spot resches the centre of the
gate and the bottom of the first frame after scanning
frame 1 & second time, st this point the epot contin-
ues on its journey and starts to scan frame two for
the first time. The above process 1s then repeated
for fields one and two of film frame tvo.

The mention earlier of the fact that 2f of each
film frame is lost in blenking could only be over—
come by having a step in the scanning waveform and
adjusting the height of each half of the scan and
the separation between them, but to awid loss of
vertical resoclution due to the effects of mis—
registration of the raster on the film, requires
exceptional stability of the step in the waveform
and the advantages attained by seeing this 2 do
not sean to balance the extra electronice involved.

‘}» Dipplacement in gate
* film moving downwards with time
f‘:_ﬁg:rig:.mt:t tha IR area between lines indicated
1) pot 1a ab top o frame 3 haight of frame — _ _ , by broad arrove indicates
Prvat Frame ~ "‘5@: :ction within the gate.
2) spat 1s at bottom ~~ to ~Tame 3
of frame 1 after 1/50 frams 2 R T e
eec. spot now flies " = ey b"‘tu. L iz
back to top of frame 1 | %P pr =l e
3) spot now at bottom of frame 1 ‘t‘t- i"_é‘ ~ .f’_‘«? %,
frame 1 after ecanning ki . e, 5 e - ¥ - ams 3
it a second time. spot gate = - = -
now stabts frame 2 from Apatiure < =i -
top o e 1750 e ~
4) now at bottom of frams T fFang 3 § _ ~ -
2 spot flies back to 2"--—‘5 N ] i
scan a second time to scanning sp ~ia
complete the interlace. s - frame 1
Then on to frame J.... Fig. 4 sh sitio top r;.‘.;_ Sl
of so + t 1 -
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Az can be seen from the rather long winded
description above, the aystem reliee on the accurate
phase relatlonship between film and scanning motion
being maintained. This is not so herd to achieve
es it may sound at first, all that is requird is a
source of 50cps accurately related in both frequency
and phase to the speed of the film transport, and a
second supply of 90cps at secanning reguency and phase,
These two reference signals are then compared in a
phase sensitive detector so as to produee a [.C.
oufput proportional to the phese error between the two
signals, this error veltage iz then used to operate
circuits thet will correct the error in film speed.

Since the rest of the electrondies, with the
exception of the 25cps field scan are the same as for
o normal slide scanner, the rest of the article will
be deveted to methods of drive motor control.

The method of detecting the phase error between
the two sbove menticned signals 1s to use a four
diode gate which is opened by narrow pulses from one
of the two signals and thus samples the instantaneous

amplitude of a sine wave generated from the other scurce.

Since we have already nerrow pulses st field freguency
in the form of field drives it would seem logical to
uee these as the gating pulses to sample & sine wave
generated by, and related in phase to the film trans-
port speed. | see. Fig. 5 )
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Operation of four diode phsse detector:- When pare-
phase pulses are applied to thepoints ¢ & d in the
polarity indiceted sbove the four diodes conduct and
thus connecting b to a and allowing the voltage pres-
ent at & 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 wvoltage at & to develop.

The problem is then that of obtaining S0cps
{or as in this case scanning frequency 1s 25cps . &
25¢pa referencepulse supply will work just as well,
therefore the gating pulses can be obtained from the
output af the divide by twoe cireuit driving the
field scan circuit, see fig . 8. )} this Z5cps
reference signal could be obtained from a small
alternator driven from the main sprocket, but the
chances are thet a suitable generator will not be
avallable. However all is not lost =ince with
16mm Tilm thers is A ready made source of Z5eps in
the form of sprocket teeth. The signel can be
obtained by the use of a small pickup coil and &
magnet, ( the only provise is that the sprocket must
be of a magnetic material } As the tooth passes
the pickup device the permesbility of the magnetic is
altered and thus so ig the streogth of the mapmetic
field and hence an emf. iz induced in the coil, this
after processing is the fiim speed reference signal,
{ this reference signal could alsc be obtained by the
uge of a half white half black disc and a p.e.z. )
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Since the output from the mag/headamplifier will
be in the form of pulses it is necessary to convert the

g 3 pulses to into sine waves for use by the phase compar—
J-ingpuiny ator stage. This conversion may be accomplished by

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 hes ensbled us to obtain s [.C.
voltage dependent upon errors in the motor speed,
and means must now be fourd of using this voltage to
correct the motor speed. Gf the weys of controll=-
ing the speed of & synchrenous motor the most obwvious
is to wery the frequency of the pewer supplied to it.
At 50cps the use of a reactor walve is precluded on
the grounds that a large frequency swing is not
possible. Fortunately the ordinary astable multi=
vibrator can be frequency contrelled by varistion of
the 0.C. potentiml to which the grids are returned.
The output of the multivibrator then has io be

converted to a sine wave, and this ean be done by
passing the output vis a low pass filter to remove =11
harmonics, or it could possibly be done by feeding the
output into a tuned amplifier as deseribed eerlier ....
the actual frequency swing is not very great so the
tuned eircuit could have quite a high Q and thus remove
all harmonics. Having obtained the source of the
variable frequency for the mainz supply to the motor it
muEt now be amplified to a sufficient voltage and power,
and since for good film stabllity a remsonable size
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 ie taken from the D.C.
H.T. supply which means that one requires a "brute" of
a power peck to run the motor. And it does scom g
little futile to go from A.C. mains to D.C. and back
egain to A.C.
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The output iransformer could be a
350-0-350v mains transformer with the
output taken from the original msins
in terminals ( the transformer muist be
able to handle the power inwolved) The
input transformer could alsc be an
ex=mains transformer,
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So although the method works exceed- Agsin the complete motor control system s shown,
{ see Fig, 14 )

ingly well, for sheer sconmomy if nothing else the system
deseribed below ls to be preferred.

This second method works roughly on the principle
that if the input power to a motor 1z reduced while
the motor is on load it will inevitably slow down. HansS
Therefore before deseribing how the prineiple is - : aes [ SE—_—
applied it should be pointed cut that the old motte .
" The Bigger the Better" does not apply here sinee if
the motor is not operating near full load it will mot
slow down to the required extent when its woltage is
reduced.

Fig. 11 shows the basic prinelples of the control
system.
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The same effect would be sttuined
by the eircuit =hown in fip 1Z.
DEREVATION OF CO PECT RATIO RASTER.

= K in fig 11

= nb

= a".K*
made < 1 -
Fig, 12,

The R' of Fig. 12 is made electronically variable
and is in fact a valve. The current flowing
the primsry will induce a voltage acroes the secondary
and this will cause the velve to conduct, when the
anode goee +ve with respect to cathode and the current
passing through the valve and hence the resistance
offered by it will be a function of the voltage
prezent between cathode and grid. Thus the effective
primary impedance and hence motor power and speed can
be controlled by the voltage on the grid of the valve.
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Figurel5: above shows the typical setup of the
system. Consider for one field only; if suppose
the raster consisted of & single horizontal line, since
the film is moving at 25 framee per sec past the scan
tube, then after 1/50 sec ( when the entire frame should
have been scanned once) only % of the entire frame
would have traeversed passed the scanning spot, thus it
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is necessary to impart some vertical motion to the spot
»wsss and it does not take any high powered mathematics
to discover that it 1s necessary for the spot to travel
% & frame height on the film in 1/50 see and since the
aspect ratioc of the film frame is 4:3 then the aspect
ratic of the scanned patch for ome field 4 : l¥

{ note with the two fields side by side as in the above
system the overall aspect ratioc for a frame of 1/25 sec
is the normal ratio of 4:3 )

G3RJO/T

Whay e Sty cl-&.()

We start this time with some splendid news
from Gordon Sharpley, G3LEE, of Manchester ; he
reports that the first pictures are now cominmg
from his colour siide scanmer. 931As are used
in the green and blue channels, and a 6097F in
the red. The red signal ie quite useable although
noisy, since the 6097F is not really a red
sensitive cell. There are no optice as such, just
the transparency stuck to the face of an MWl3-35
5" wiewfinder tube with the three cells as close
together as possible, about 20" away. It is most
important to put the cells as close together as
possible, otherwise & permanent misconverged
effect is caused by the thickness of the face-
plate of the scanning tube. Strand Electric
"Cinemoid"” primary filters are smployed. The
cells feed pre-amps with 3 x EF91, then the signal
is clamped and blanking introduced with variable
eet-up in & 12AT7 ; an N78 cathode follower then
feeds the non-composite RGB signals to a colour
monitor. Gordon is now in the market for scme
cheap dichroica. G3LEE alsc reports that John
Jull G3MHZ/T has just become engaged
{congratulations, om) and is not thinking about
TV at all (shame) ; Bob Mayo, G3RAY/T, has just
finimhed his BBC courae at Evesham ; and Brian
Greesn, G3KCB, has been bending ions through
mass-spectrometers in Amsterdam.

70 cms activity is on the increase in the
London area with several new stations and some of
the older ones coming on apsin. John lanner, GSNDT/T
&t darrow bas been exenanging pictures with GFUO,T
and hes sent pictures to GPUH/T snu GOPL/T.

David Mann, G3CUQ/T, of Kingsbury, N.W.9, has

transmitted vismion to G3IMCS at Goffs Oak, Herts.

(18 miles ) and to Michael Bues, G30PE/T, at

Epsom Downs, Surrey (19 miles) ; the paths teo

these two atations are very good. Also, amignals

were transmitted to G3NOX/T at Saffron Walden,

& distance of 38 miles, during the period just

before Christmas when propagation conditions

were excellent. Unfortunately, the path to

GINOX/T is normally m poor ome. G30UQ/T

would like to conduct TV tests with any other

members in the Loodon area ; he can be contacted

by letter (c/o the Hon.Sec.), phona or om the

70 cm band, to make the necessary arrangements,
The Television Soclety tranemitter at Norwocod

Technical College is now im action, and

regular weekly transmissions are being made,

The operator is Martin Salter, G3RJO/T, who

is a BATC member as wall am belonging to the

Telavision Society. Vision frequency is

430 Mc/s and sound is on 426:5 Mc/s. For

further information, contact Mr. Rowlands

{Senior Lecturer) or G3RJO/T at the College,

Enight's Hill, West Norwood, London, 5.E.27.

{phone GIP 2268), Reporte of reception will

be most welcome.

s t)o“.a:j sess

Another word or two concermimg G30UD/T -
the picture source is a vidicon camera with 405
line random interlaced scan. A bootstrap
modulator employing three KTHBs in parallel
provides 100W peak white input to a WYVOBLO-A.
The merial is a & over & yagi array at 35 fest
Location is 150 feet above sea level and there
is & clear take off from 5w through 5 to NE.

The vieion frequency is 42B-.76 Mc/s.

Ian Watera, G3XKD/T, sends nsws of the East
Anglia pet. Bill Thacker, G3PGF/T, of Burwell,
Cambs. is regularly active, acd iz building a
new camera and telecine. G3BBY in Cambridge has
a camera chain and hopes to be hctive on 70 cm
soon. G3NOX/T has made three phone/cw contacts
on 23 cm, H. Neale, G3REH/T, Sutton 5t.James,
bad his station featured on Anglia TV ; pictures
from G3INOX/T were on the screen. G3REH/T ia
building @ new 256 element stack to go on the
87" tower ! He is aleoc building & new trans-
mitter, and will be on the air very soon.

Mike Bryett, G30OAT/T, ia now at H.A.F. Marham,
Kingd Lynn, and hopes to rejoin the Fens net
soon. G3RIZ/T in March, Cambs. intends to
transmit TV as scon as possible, when hia new
trapsmitter and camera are finished. G3EED/T

is compleating a grand rebuild of the atation on
the basis "either it goes, or it goes out™, prior
to the possibility of moving QTE to another part
of Ely, where it is hoped a proper amerial with
turning motor can be put up. He has worked
DLE5V, PAYLWR mnd ONGHN, and heard SMYBAE
{Malmo) in the December opening. G3KKD/T points
out that some items in regular use in his
atation are now 12 years old. His letter closea
with a useful map of activity in the area ; the
stations noted are : G3RER/T, G2FNW, G3IRIZ/T,
G30AT/T, G3KKD/T, G3NJO/T, G3PDO/ST, G3PAF/T,
G3PEI, G3BBY, G2DUS/T. G3INOX/T, G2WJ, GALQR/T,
and G3GDR/T.

Mike Barlow, Montreal, sends us the followling
news item : Bruce Robinmon at 297 Yonge St.,
Eingston, Ontaric, announces that hias VESOX
licence is valid for a 6J6 transmitter into
dummy losd only | To change the regulaticnas,
he engaged in a singlehanded battle with the
DoT, sending out pre-stamped addressed cards
to 202 hams and 92 radio clubs to poll their
opinions. The majority agreed that the licence
firat issued for transmission on passing 10 wpm
morse and & technical test should be soocd for
TV. At present, one year's operation on cw iam
required, followed by a 15 wpm test !
Meanwhile ARRL mre pr ing for an "Ad
Technicians" licence requiring a stiffer
technical test and 5 wpm morse ( why any morse
at all 7?7 MB ) This would cover appech operationm
on 2 m and up, and TV on 420 Mc/a and upwards.
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Hews of the High Wycombe group comes from Hex
Lakeman ; unfortunstely, the recent cold westher
hae slowed down their activities, but coils are
being wound for their Mark 3 camera. Ken
Copper demonstirated their latest camera inter-
com system ; the gquality ic so fine 1t is almost
good enough for studio sound | Bob Tebbutt gave
A most impressive lecture-demonstration of his
telecine eguipment, which was well received by
the Chiltern Radio Soclety. Julian Baldwin and
Dave Buck, G3IPJE/T are planning a series of
across Londen tranemission tests | Dave hac a
L4X1504 operating, but the camera is still under
construction. we're sorry to learn that Ian
Milne, GSRRU/T broke his leg a few weeks ngo,
and hope you are fit again now, om.

Roger Qldfield, now in Hamilton, Bermuda, has
kad success in tracking the NASA Mercury Capsules
with home built egquipment, and his next venture
is slow scan television, in addition to a
conventional vidicon camers. G.H. Francls,

Appt. 129-% Southern Hills, Carbondale, Illincis,
U.5.A., has a 5820 orthicon (3" which is fairly
new. He is most mnxicus either to obtain suitable
circuitry so that he can build up a camera around
this tube, or alternatively, to exchange or sell
it. Dennis Hodges, G3IMXY/T, Smethwick, Staflas,
has had to reéstrict his activities becsuse of

the cold weather, but will be out in his shack
again as Bocn as conditions improve, Bill
Hipwell, Wickford, Essex, hasn't much spare

time, but hes completed a regulated power

supply for his sync gen, and the S5FG 1tself

is coming along slowly. Tony Spittle, Pinner,
VMiddlesex, has been building up slow scan
circuitry, and has almost completed a 70 em
transmitter. He has plenty of woerx in hand,

a recelver and aerial bheing next, and then &

Lg% line scanner., Most of his slow scan
equipment is now transistorised., The line

up in the transmitter is 12AT7 at 72 Me/s,
followed by a 6By7 doubler, w4V02-6 power

amp, at 14k Mc/s. He haen't yet tested the
completed WWVi2-6 tripler and 4wVO02-6 F.A.,

which is expected to give 3 or 4 watts output.
This should ve amples te start with, as he is
working with & friend who lives half a mile

up the road, He hes a regulated power supply
using transistors. Girant Dixon has

completed the Mike Cox pulse generator,
converted to 625 lines, and is now working on
the V5B mixer and grating generator.

Grant Dixen's 7 valve vidicon camers was
on display at the Science Masters Assocaation
Exhibitien in Manchester, at the beginning of
the year. The camera was set up, focused on
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 would
ke an appropriate point to welcome the dozen
or more schoel physice teachers who have
recently joined us, ae s result of seeing
Grant's demonstration. We are interested to
near news of the educational uses of amateur
television - and don't forget there ia & fine
opportunity for distributisg BATC applicstion
forms to the pupila !

A.P, Harding, Nicosia, Cyprus, hae & vision
transmitter of local design { sorry about the
ipcorrect information in Cg=TV 49) running 60
watts, with FM sound at 15 watts., Two
industrial cameras are available as picture
sources; one is sequential apd the other is
a far superior 625 line interlaced one. The
VSB mixer by G3KOK/T has been constructed and
works well, and a visicn mixer is planned,
when the bugs have been ironed out of the 5PG.
Our attention is drawn to the 5" tubes REME
and RKM12 at about £4 each, available from
Meeere. Diamond Electronice, Siram Works,

964 Wellington St., Maochester, 18.

bFete Johnson, Dublin, has complets: kis
camera, SP@ and transmitter, and is awaiting
hia Irish licence from the GPD, His next job
is to erect an merial, and he mnticipates that
he will bs on the air by May lat with 35 watts
of R.F. on 434-17 Mc/s, sound being 3.5 Mc/s
away. Fete thinks he may be the only one in
Dublin with & complete vision set-up,

Graham Goodger, ZLZRP, Lower Hutt, N.Z., is
thinking of getting a vidicon to build the

7 valve camera in Cg-TV 47, Clive Dixon,
Cleethorpes, has built & simple flying spot
scanner and plans are on the drawing board for
a vidicon camers in due course. Alan Sherman,
Chelpsford, has his vidicon camera working,
giving about 2 Mc/s definition so far. sis
future plans include some colour work. Dave
wuarrington, G3KSL, Strood,.Kent has finished
his 7 valve vidicon camera, and after some
initial teething troubles, it now resclves a
#good picture. F.C. Singh, G3KOM, is preparing
to build the Don Goodyear 7 valve camera, also.

John Huntingferd, New Malden,Surrey, is very
interested in the reception of UX signals in
Band 1, mnd would like to correspond with any
other members with similar interests. He intends
to build the bill Still scanner in a month or
two, but is at present spending six weeka in
Sweden. Speaking of Sweden, John Keeley,
Haywarda Heath, would like to correspond with
amateur television ehthusiests in either Denmark
or Sweden.

Laurie Hunton, G3ILD, Heighington, Co.Durham,
is on the air, and his visicn mignals have been
received by GIROX/T (200 miles), G2BDw { 3¢
miles) and G3KJX (19 miles). G3ILD is building
his vidicon camera as quickly as possible, He
reports that there is guite a lot of activity
in the Newcastle-upon-Tyne area. Michael Bues,
G30PB/T, Epsos Downa, has a 4X1504 on 70 cm,
and 8 2C39A tripler on 23 cm. wWhen the weather
permits, he intends to increase his aerial to
two & over 8 slot fed ysgis, and to replace the
co-ax by some low loss type.

A.K. Barns, London, E.17, is very pleased
with his 7 valve camera, which has proved most
successful . He is now building a FS55, monitors,
and mixing units. His monitor unit consists
basically of an sx-army 110 4B 13 indicater -
two S5FP7s complete with all the coils etc for
15/-. Hichard Grindley sends news from Carlisle
- the progreas of amateur TV plods on slowly |
G3MTV,/T and G3MNL are sbout 1/4 mile apart and
are working in close co-operation ; G3MNL has
& 70 cm receiver for both vision and sound, at
432 Mc/a. GIMIV/T hae a 4X150, mnd is building
a high power P.A, J. Tyblewski, Shrewsbury,
intends to start work shortly on the 7 valve
vidicon camera.

G. Dale, G3IMFH/VS6FE has moved ocut to Hong
Kong ; gear is not plentiful, particularly RF
equipment, as the local TV programme is plped.
John Ambrose is visiting Australia again this
year, and was in Sydney in December 1962, He
will be in Australia until the epd of 1963.

A new member is David King, VK2ZDK., at present
io London. He is visiting this country from
Australia, where he has heard of the Club from
Dennis Wheaton. MNigel Wathan, now in Brookline,
Massachusetts, has no activity to report as he
is very busy at work. However, he has s large
store of ideas, and when time permits, he will
be trying them out in practice.

C., Beekman, FAFCOB, in The Hague, has been
receiving pictures from G3NOX/T. PA¥COH has
his TV licence, being permitted to run at 75
watts input, He bas built a transistor pulse
generator, using 27 tranaistors and about 60
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diodes ; he is using binary dividera, By the
time these notea are published, Greham Marshall
G3RJW/T of Mitchem shoulu be on the sir, on

70 em, running 25 watts into a WWVOE-40 - mainly
beaming Nerth from Mitcham, Surrey. He has
completed the Bill 5till scannmer as his

picture source, E.W.L. uassett and 5. Healey

are both working at the University of South-
ampton, They are in the process of preoducing

o transistor 5PG to be used with Ron Hassett's
camera and F55. Graham Ree G3NGS, Eerne Hill,
5.E. 24, is a member of the City & Guilds
College Hadio Society ; he reports that there

is guite a lot of interest in amateur televieicn
amongst the members of this Society.

Bob Mangold , K3BWW, Pittsburgh, is preesing
forward with his new high definition image
grthicon camera. The nmplitﬂer bandwidth is
15 Me/s Bo the performance is limited solely
by the camera tube and not by the circuitry. He
mentions that USA amateurs are now permitted to
run 1 KW on 420 Mc/a, so Bobt's next project is
to build & 500 or 1000 W transmitter for this
band. Bob has completed a vidicon slow scan
camera, and states that there are about 15
amateurs in Pittsburgh building cemeras and
related equipment. Hoger Bavey, G3FCJ, of
Flywouth, paid a vieit to Dave Jones, G3LYFAT
& couple of months age, to give his staticn
"the once over'. Dave had & lo.k at Hoger's
CRC which had a fault, but the trouble was not
cleared on that occasion because of lack of time.
H. Howard, of Isleworth, is building an
oscilloscope, to a design in Radio Constructer.

Mike Day, Deptford, 5.E.B, says that his
interest in amateur TV started when he was .
given the circuit of a pattern generator ; he
built it wp in 8ix months, although the step
counters wers the biggest headache. His aim
is to build a vidicon camera.

The Club will be represented at the
Institution of Electronics Exhibitiocn in
Manchester, and at the Dagenham Town Show ;
both these events are expected to take place
at the end of June or early July. Gordonm
Sharpley and Martin Lilley will be the
organisers at the respective shows, and they
would be most grateful for the support of
the local members. Anyone who can assist in
any way ( even an hour or two of stand duty
would be welcome ) ie smsked to contact Gordon
or Martin, via the Hon.Sec,

Through the kindness of Committse member
Malcolm Sparrow, GIKQJ/T, all CQ-TV
envelopes ( apart from those of a few new
membersa, or those who have recently changed
their addresses )} are now machine-addressed.
1f you find that your name and addrees are not
ehown guite clearly and correctly, please
advise me,and,we will make up a new address
plate. If you have a /T call sign which is
not shown beside your name con the snvelope,
it probably means that we have no record of
it - so do please let us know.

While we are on this topic, may I remipnd
everyone to be sure to inform either -Johno
Tanner or myself when you change your address.
Not only do we keep our records straight, but
it makes sure that you don't miss a copy of
C-TV.

1 wonder if any member knows what has
happened te J.M. Cordova, CN2AO, of Tangier,
Moroeco 7 He was a member for a few yesrs,
until one day, his copy of CQ-TV was returned
to me stamped "Hetour a 1l'envoyer" together
with some pictureeque squiggles which
presumably meant the mame thing in Arabic. For
the past two years, we have heard nothing from
him, so his address remaine unknown. I think we
owe him m couple of CQ-TVe for which he had
paid, so any information will be welcome.
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Two money crders have been received in
payment of subscriptions ; unfortunastely, we
aren't sure who sent them. One was sent to John
Tanner from Philadelphia, U.5.4., and the other
to me from Noordwyk E. Fost Office, Holland.
Would the two members who sent these money
crders please advise us, B0 that receipts can
be ment,

With 73 to all members, and keep those

progress reports rolling in, .
-q_é% m

CHANGES CP ADDRESS for CQ-TV S0

5qdn.Ldr.R. Bishop, Officers Mess,
Steamer Foint, Aden.

J.W. Black, WIDDK, B80S Bradford Avenue,
P,0.Box 5, Arnold, Maryland, U.5.A.

F/Lt. M.J.A. Bryett, G3OAT/T, 140 O.M.4.,
R.A.F., Marham, Kings Lynn, Norfolk.

D. Butler, G3DKM, 18 Belle Vue Gardens,

Brighton 7, Suesex.

J.E. Chalwin, 7 Oval Foad, East Croydoa, Surrey.

F.E. Chapmsn, G3PUV/T, 43 Lathe Court, Lakefield
Road, Wedneafield, near Wolverhampton,Staffas,

F.F. Cone, 38 Gould Street, Wakefield,
Massachusetta, U.5.4.

G. Dale, V3S6FB, lst Floor, 11E Wang Fung
Terrace, Tai Hang Road, Hong Kong.

Capt.E.D. Fieldson, Miraflores, Troutstream Way,
Loudwater, Rickmanaworth, Herts,

J. Foye, EZSSJF, Flat 10, "Harleigh", 182 Brand
Road, Durban, Natal, South Africa.

Groupelent Experimental D'Enixsinna TV, c/fo
H. Megnrd. 10 avenus de Thnnax, ChSne-Bourg.
Geneva, Switzerland.

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

I.A. Jackson, 19 Bowen Road, Rugby, Warwickshire.

F.T. Lawrence, 119 Gecrge Street, Oban, Argyll,

C. Lees, 3 Evelyn Grove, London, W. 5.

N.H. Nathan, 20 John Street, Brookline 45,
Massachusetts, U.5.A.

B.G. Pilcher, 35 Outram Road, Southsea, Hantas.

D.G. Quarrington, G3{SL, 11 Mill Close, Strood, Kent.

D.J. Taylor, "Crestwocod", New Howley Road,
Dudley, Worcs.

B.H. Twist, Canadian Marconi Co., R.C.A.F.
Station Knob Lake, P.O. Box 1007,
Schefferville, F.Q., Canada. -

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

R. Villiers, Redlands, Nantgarn, Caerphilly.

LR B B R R ]

We regret to annouce the death of Don Bradford, VQ4EV
and ex~GEGHED, in a flying accident in Novenber. in

early member of the BATC, Don was a great nnthus1nat
for VEF redic work and acted as o stimulant for many
of our members, It was a small press outting about
hig construction of a VORIT TV receiver at the age of
15 that led Mike Barlow to become interested in radio
and TV, and 15 years later Don was still bringing them
in, He will be much missed.
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John Tanner Jim Brett
3" Image Orthicon 3" Image Orthicon
H::tin Lilley
1.0.
4 Mike Cox
Vidieon
Terry Lane
3" I.0.

Photographs of the 5 cameras in use at the
demonstration in March.
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NEW MEMBERS L. FOR_CQ-TY 50

W.J. Allisett, GC3INDX, "Springbank", Les
Ozouets Road, S5t.Peter Port, Guerosey.

P.J. Andrewa, Watford Grammar School,
Rickmansworth Road, Watford, Hertas.

V.E. Barker, B2 Cranley Drive, Ilford, Esmex,

C.M. Beekman, FAPCOB, Appelstrast 137,
The Hague, Holland.

F.G. Blain, GXJLN, 42 Guonersbury Avenus,
Londons, W. 5.

M. Box, 9 Connaught Road, Weymouth, Dorset.

R.L. Carter, 14 Gough House, Essex Road,
London, N. 1.

T.J. Gaulfeild, The Rougham Chantry, Bury
5t. Edmunds, Suffolk,

J.M. Charles, 17 Revesby Avenue, Grimseby,
Lincolnshire.

A.T. Childe, Beaumont School, Dakwood Drive,
5t. Albans, Herts.

8. Christie, Lexden Cottage, Portley Wood
Road, Whyteleafe, Surrey.

J. Clipsham, 2 Fairway Close, Wildwood Road,
Hampatead, London, N.W. 11.

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

R.5. Coocke, 7 Manor Way, Borebamwood, Herta. G3D0X

R. Dale, G3RLE, 6 Kirkestead, Pinxton, Notta,

P, Denny, 73 Stone Street, Tunbridge Wells,
Kent .

E.R. Deveau, GC3OBM, L'Abri, Rouge Huis
Avenue, St. Peter Port, Guernsey.

C. Dillon, 19 Dollis Avenus, Finchley,
London, N. 3.

C.R. Dixon, 7 Philip Orove, Clesthorpea, Linca.

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

6. Batom, 54 Yoxall Road, Shirley, Sclihull,
Warwickshire.

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

Lincolnshire.
G.R. Gaiger, 132 Westbourne Strest, Hove 3,
Sussex.

L.W. George, 4) Hawarden Grove, London, S.E.2k.

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

W.K. Ginder, 122 Chester Road North, Sutton
Coldfield, Warwickshire. GINAS

C. Greenwood, 9 Barford Cloaes, Hendon,
London, K.W. 4.

P.K. Hamblett, 234 Shenstone Avenue, Nortom,
Stourbridge, Worcestershire.

N. Harman, 14 Shelley Close, Orpington, Kent.

4.C. Hart, Brambletye, Westerham Road,
Limpsfield, near Oxted, Surrey,

G.V. Haylock, G2DHV, 28 Longlands Road,
Sideup, Kent.

BE. Healey, 19 Montgomery Road, Eitterne,
Southampton, Hampshire.

H. Howard, 50 Parkwood Road, Isleworth, Middlesex.

J.R. Huntingford, 308 Malden Way, New Malden,
Surrey.

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

N.0. Johnstone, 25% Ormiston Park, Belfast, b,
Northern Ireland.

T.3. Jones, Senior Physics Maater, The Grammar
Bchool, Lutterworth, Rugby.

D.A. Justice, G3PYL, 9 Leslie Road, Bheffield,6,
Yorkshire.

U. Kalu, 46 Hemingford Road, Lordon, N. 1.

P.L. Kerry, 44 Valence Wood Road, Dagenham,
Esasex.

D, King, VK2ZIDK, 2 West Cromwsll Road,
London, S.W. 5.

G.W, Lamb, G3MNL, 110 Boundary Romd, Carlisle,
Cumberland.

G. Lewis, 35 Leighton Road, Hartley Vale,
Flymouth, Devon.

D.A. Lord, 54 Park Road, Collisrs Wood,
London, 8.W. 19.
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J-Ts-ul;-;:ﬂllo Lake Avenus, Bury St. Edmunds,
J.F. MacMahon, Allted Drive
Enniskillen, Northern Ir;lr:zfych.r.'
C.F. Makina, The Green, Selsley, Stroud, Gles.
Malvern College Amateur Radio & Televisios
Soclety, c/e 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 Houss, Welah Walla,
Oswestry, Shropshirs.
H. Neals, G3REH/T, Bellas Drove, Suttom St,
Jamea, Spalding, Lincs.
L, Ogborme, 18 Long Cross, Felton, Somerset.
R.G. Oleen, "Lynton", 53 Middle Road,
Higher Denham, Bucks,
G.J, Powell, Weald Rise, Litmarsh, Marden,
Herefordshire.
T. Roche, 2 Chaucer Grove, Acock'as Green,
Birmingham 27, Warwickshire,
G.D. Roe, G3NGS, 16 Dorchestsr Drive,
Herne Hill, London, S.E. 24.
G. Rogers, & Waxwell Close, Waxwell Lane,
Pinner, Middlesex.
F.W. Rushworth, 1 Grayewood Avenus,
Covantry, Warwickshire.
H.M, Russell, GIMGC, 16 Barnfield Avenus,
Forest Green, Nailaworth, Stroud, Gloa.
G.P. Shirville, 94 Copse Avenus, West
Wickham, Keat.
F. :ingh, G3KOM, 14 Guesnsway, West Wickham,
ent.
A.D. 8mith, 89 Eton Road, Ilford, Essex.
J.E, Smith, G3JZF, 53 Woolmore Road,
Erdington, Birmingham, 23,
L. Steed, VE7AMT, 3rd R/0 S.5. Orionm,
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 Chestout Avenus,
Leeds, 15, Yorkehire.
D.J. Taylor, 265 New Hirmingham Road,
Burnt Tree, Dudley, Worcs.
D.F. Thomas, 165 Fortland Road, London, W.1l.
Mr, Thompson, Rock Aerie, Milton Hill,
Weston-super-Mare, Somerset.
A.L. Thurley, 50 Eruce Road, Mitcham, Surrey.
R. Tidberg, K4MLE-TV, 752 Charles Street,
Mobile, Alabamm, U.5.4.
L. Toth, 1242 East Fair Avenus, Lapcaster,
Ohio, U.S.A.
G. Trice, Police Houss, 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, b4A Aldersbrook Road, Wanstead,
London, E. 11.
R. Wallace, 15 Southdown Park, Hayward Road,
Drayton, Berkshire.
P.J. Walters, 112 Wipdsor Avenue, Fenn,
Wolverhampton, Staffordshire.
D. Watkins, 6 White Street, Coventry,
Warwickshire.
T.L. Westwood, ¢/o Mr. Bird, Lower
Landywood Farm, Great Wyrley, Btaffs.

R. White, 34 Mount Ararat Road, Richmond,
Surrey.
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Opportunities in
Colour Television
ENG’NEERS for development work on colour monitors

and colour equipment. Experience of transistor techniques
desirable. (Ref, CT 5/7/8)

ENGINEER for the development and test of amplifying

equipment, and othsr work on semi-conductor circuits,
(Ref. CT 15)

DESIGNER for transmitters specialising on oulput stages

(Ref, CT 18/19)

DESIGNER for the design of aerials for re-broadcast

transmitters {(Ref, CT 17)

DRA“GHTSMAN for the mechanical design and

drawing of Colour Monitors and other television equipment.
(Ref, CT 9/10)

INSTALLATION & SERVICE
ENGINEER for Colour Monitors and other television

equipment. (Ref, CT 14)

TEST ENG'NEERS for testing and aligning of

monitors and other eguipment. (Ref, CT/13)

For the Engineers and Designers a good engineering degree, or equiva-
lent, is desirable. For the Draughtsman, Installation & Service Engmeer.
and Test Engineers, applicants with an ON.C. or H.N.C'% and
relevant expericnce will b2 considered.

All applications should give fullest details of qualifications and experi-
ence, age, and ether personal details.  All letters will be acknowledged.
Please wrile quoting the refercnce number given above to

Personnel Manager

G.E.C. (ELECTRONICS) LTD.

North Wembley Works
East Lane, Wembley

CQ=TV




CQ-TV

Better buy from
European Cars, the
Volkswagen Distributors y 5 -
with the most up-to-date s e
aservice in the United Kingdom. ~—
Right in the heart of London.

EUROPEAN CARS LTD

Distributors for London and Middlesex
129 OLD BROMPTON RD - LONDON SW?7 - Tel: Fremantie 7711
554 LONDON RD - ASHFORD - MIDDX - Tel: Ashiord 3671

Smes's EC 144
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Printed Circuitry

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

Boards made to your own specification from
negatives or drawings.

Prices and full details from:

lectronics. (G3MJ
J-BE e 25, %E)Headw,

Buckhurst Hill,
Essex.




PAINTON
FADERS
AT B.B.C.
TELEVISION
CENTRE

Quadrant faders of a new type,
specially developed by Painton in
conjunction with the B.B.C., are now
at work at the B.B.C. Televisicn Centre
on Vision Mixer Control Panels in
Studios 3 and 4. These faders incor-
porate printed circuitry technigues and
the new Painton sub-miniature type 70
resistor in order to meet the stringent
size limitations imposed.

Special research and development
techniques were called for in
producing these instruments. The
same technigues are always available
to customers requiring special-duty
components which fall outside the
normal.

Painton

& CO. LIMITED
KINGSTHORPE - NORTHAMPTON

Tol: 34251 (10 lires) Grams: 'Ceil' Marthamaten Telex: 31576
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