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FORWARD by the President of B.A.T.C.

The title of this booklet is "Amateur Television". But what is an smateur? The bound—
ary betwsen amateur and professional is an ill-defined arsa, We welcome in our ranks the pro-
Tessional who has been stimulated to becoms an operational amatsur by the work that he is doing,
and we know of many amateurs who have become professional as a result of their hobby. A1l tach-
nologies have their amesteurs, but radio communication is our best-known example, with massive
contributions towards progress of the scisnce from men with an amateur approach to their work.

Radio was conceived by the mathematiclan Maxwell, as & theoretical possibility., The
physicist Hertz, demonstrated taat radio actuslly worked but, somz years latar, an Italian named
Merconi (described by someone as "a gifted amateur") launched radis as m visble means of commun-—
ications.

Many amateuars followsd the work of Marconi, andtook up radio as s fascinating hobby.
By tne outbreak of the 1st Worid War ia 1391y, several hundred amataurs were svailable in this
country to put their specialised knowledge at the disposal of the Government; they werzs now pro-—
fessionals! The discovery, by the amateur, of long-range communication using the h.f, band, is
now historic. In the 1920's, another "gifted amateur" appeared on the scane, - Johm Logie Balrd.

Baird, like Marconi, gathered together & number of ideas, added many of his own and,
for the first time ever, showed how a visual scene could be transmitted over a radio systsm, Many
older members of the Club will never forget their first glimpse of a picture when, on their
home-constructsd motor-dirven scanners, they received the BBC brosdecasta of Bairds 30 line trans-
missions on the medium wave band.

Radio as a hobby, has branched into many specialised areas and, in 1949, the British
Amateur Televislon Club was formed to encourage & collectlve interest in ameteur television. The
Club hes now decided to produce this booklet in order to collect together information required
by the radio amateur, who is seeking to expand his hobby interest with television.

Modern television has come a long way from Baird but, although techniques have become
much more sophisticated, the development of integrated circuits has, in msny respects, simplified
circuit construction. Amsteur television is s challenging hobby. Colour, digital technigues,
band-saving and many other things all offer considerable scope for interesting experimentation.

It i3 with consideravle pleasure that I write this Foreword, with the sincere hope
that the booklet will encourage many mores radio amateurs to enter the fleld of television., If
the booklet stimulstes the readers enthusiasm for a very forward-locking branch of cur radio

hobby, it will serve its purpose.
Bob Roberts GENR
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chapter 1

BACKGROUND

By Don Reid

These notez are intended to give the reader an outline of the history of the British
Amateur Television Club, and to act as an introduction to this new booklet of Amateur Television
techniques and circuits. Anyone who wishes to learn more about the early days of B.A.T.C, is

recommended to see the articles listed at the end of this section.

Over the years, so many people have given their services freely and energetically to
the B.A.T.C. that I have decided to omit all references to individuals, with one exception.

The Club was founded in April 1549 by Michsel Barlow, then G3CV0, who contacted a few
like-minded entihusiasts, and started circulating a newsletter, He issued 25 coples of the first
number of the Club journal,"C @ - T ¥", in October 1349. The circulation rose to about 55 when
CQ-TV 3 was publishad in January 1950, eand voluntary donationscould no longer support the
coat of duplication and postage. A subscription of L/64 per annum had to be levied, and this
became 5/- per annum by December 1952,

To appreciate the difficulties of the early days, one must remember that there was a
great zcarcity of information which would help an amateur to create his own television pictures.
Thers was no vidicon camera tube, and transistors, integrated circuits and videctape recording

were unheard ofll

However, there were Government surplus components available quite cheaply, and the 931A
photomultiplier and S5FP7 CRT formsd the basis of s flying spot scanner. InC @ - T V 16, March
1953, it waa announced that reject staticona were to become available to Club members at £25 each,
By October 1953, there were three photicon cameras, seven CP3 smitron cameras and seventeen 5527
iconoscope cameras owned by Club members, and twenty-twe staticons were on order.

In Spring 1955, the predecessor to this booklet, "An Intreoduction to Amatsur Television
Transmiassion" by M. Barlow was published at 3/cd. Tnis bopoklet has exactly the same aim - to
present informetion and circuits not readily obtained elsewhere, to =2ssist a beginner to amateur

televiaion.

The E.A.T.C. has never owned or rented any premises, or employed any paid officers.
All work on behalf of the Club has been, and is, undertaken as & voluntary spare-time activity.
Thls ineludes writing and publishing articles in C Q@ - T V., Most of the income derived from
subscriptions is spent on C @ — T V, with an ever-increasing proportion being needed to cover

the cost of postage.

From the earlisst days, the word "British" in ocur title has been rather a misnomer, as
the Club is always plessed to welcome members from any part of the world, InC Q@ - T V 14, for
example, we Find correspondence Crom Canada, Finlsnd, France, Wew Zealand, the Netherlands, South
Africa, and U,S,A., At the time of writing, the B.A.T.C. membership of epprozimately 1000 includes
many from Australia, Canada, France, Germany, Netherlands, New Zealand snd U,S.A., in particular,

as well as smaller numbers of members living in many other couantries abroad,

The Club is affiliasted to th= Radio Society of Great Britain, a:nd also maintains con
act with similsr smat2ur television boiies in other countries. 15 delezates from B.A.T.C. att
nal Amateur TV Conference in Arwentieres in Spring 1369, a highly

ended the first Intzrna

succe 1'u event.,



To help establish and maintain personal links amongset members, the Club oeganised the
firat national B.A.T.C. Amateur Television Convention in 1351, and since then, it has organised
similar Conventions at intervals of approximately two yesrs. These are usually one day events,
with the notable exception of "CAT-70", the Conference on Amateur Television whilech was held at
Churchill College, Cambridge, to mark the Club's 21st Anniversasry in 1370. This extended over @
leng weekend, Trom Friday to Sunday.

Inevitably the cost of membership has increased over the years - from L/6a initially,
to 5/- in 1953, to 10/- in 1956, to £1 in 1971, and to £2 per annum from January 1976.

As far as I am aware, the Club has only published & membership list on one occasion -
in 1966, issued with C @ - T V 59. To producs such lists demands soneone with enough spare time
to compile the information from Club records, as well as the Club providing the money to pay for
the cost of printing, Inevitably, membership lists loss their value as members mov & house.
However, members can generally be furnished with the names and addresses of cthers in their

locelity.

After exhibiting at the R,8.G.3. Show in November 1352, it was appreciated that the
Club should recommend some technical standards to facilitate the interconnection of television
equipment built by Aifferent members. Such standards relate to the plugs snd sockets used, and
the voltage amplitudes and impedsnces of the syne pulse and video signala.

In three issues of C @ = T V during 1971, & battle raged between a "Modern Amateur" and
en "Active Amsteur" on the relative merits of 625 and 405 line standards, However, by 1975, 625
lines has won the day - so that domestic TV sets can be pressed into sarvice as monitors, and
surplus 625 line professional TV equipment can be readily acdapted fur amateur use, Members in
the U.8,4. and Canada naturally tend to operate on the 525 line standard, for the same reason,

It is worth emphasising at thie point that anyone who is working on his own closad
circuit system is perfectly free to experiment with any television system which interests him -
for example, spiral ecanning, or a field sequential colour system, or very high definition systems.
The question of working to agreed standards only arises when amateur vision signals are being
transmitted or received, or when an experimenter is exhibiting his equipment in collaberation with

others,

Over the years, C @ - T V has carrisd many informative and helpful articles. Picking
out a few as examples: C @ — T V 39 in Spring 1959 carried the first B.A.T.C. article on micro-
wave links, No. 40 in Summer 1359 contained the firet B.A.T.C2. erticle on slow scan telavislon,
which was subsequently demonstrated st tie Radio Hobbies Exhibition during November 25th-28th

1959,

C Q=-TYV 47 proved a popular issue; it contained full details on the construction of
a 7 valve vidicon camera, and an article on the construction of a valve sync pulse generator for
405 lines. The earliest issue to contain transistor circultey was No. 49 in 1962. The 1362
Convention was the first one at which amateur built transistor vidicon cameras wers demonstratsd,

The first article in & popular series entitled "Circuit Notebook" appesred in C @ - T ¥
68, November 1969, and has continued as & regulsr feature ever since, Another long-running and
informative series on Integrated Circuits commencad in C Q@ = T V 71, -Azgust 1970,

Among the services offered by the Club to members is the ability to huy sub-standard
(spotty) camera tubes at a reduced price, through the kind co-operation of camera tube manufse-
turers, Camsra tube scan and focus coils, test cards and reporting charts can also be bought by

members at reasonable costs.



Though I have not made more than a passing reference to some aspects of' smateur tele-
vision sctivity (for example, colour television and slow scen television), I hope that the reasder
has gained some understanding of the history of the B.A.T.C. and the services it can offer,

But what of the future?

With the present rate of inflestion, it is easy to predict that the subscription is
likely to cost more then £2 per snnum in tea years timel

Turning to the technical aspects, it is evident that there will be sn increasing use
of integrated circuits, as the cost of using these devices is likely to become much less than the
cost of using discrete components. The amateur has & big advantage over his professional coll-
eague- he can experiment with any circuit or idea which interests him, for as long ss he ltkes,

The smateur has no labour costz to psy, and for this resson, I consider that the amateur will
continue to have the opportunity to discover and test new technigques which commerclsl companies

would rind too expensive to investignte.

At present slow scan television has an enthusiastic following; no doubt there will be
inereasing interest in fast-to-slow, and slow-to-fast scan conversion ecircuits,

Amateur colour television should become more widespread, We have had stereo sound for
some years - how about more work on stereoscopic colour television?

On the transmission slde, no doubt inecreasing use will be made of the microwave band,

There could well be a change to digitel rather than analogue methods of video signal
processing,especially when solid state camera"tubes" become available cheaply.

It is evident that the future holds many fascinsting and exciting opportunities for the
television amateur, whether his interests lie in transmission or closed circuit, black and white
or colour, slow or fast scan, low definition or high definition, Almost inevitably, new devices
will be invented in the next decade - remenber that the deseription "transistorised vidicon cam-
era" would have been quite meaningless when the B.A.T.C. was founded!

References t Histor, f the B.AT.C.
1. Progress in Amateur Television.
M. Barlow: Wireless World, September 1952,pp. 371-373
2. Amateur Television Progress
M. Barlow: Wireless World, December 1953,pp.589-592
3, Amateur Television Progress in Colour Transmission.
M., Barlow: Wireless World, November 1956, pp.54B-54%

4. The Present Position of Amateur Television
C. Grant Dixon: Journal of the Television Society. October/December 1958 pp.L09-L96



chapter 2

AERIALS AND
veen [REGCGEPTION

For successful amsteur television receptlon there sre seversl basic requirements,
First, we must realise thet we sre likely to get strong signals trom amateur television stations
only if they are very close; distent stations will be much weaker,

With a statlaon some 10-15 miles away putting out the best signal he can, you are only
likely to get some 50-100 micro-volts in the amateur bande. A signal of 1-3 milli-volts is
required to produce a signal of commercial standards. What can be done at the receiving end to
produce the best possible picture?

1. A Good Aerial

Not always the aerial with the most rods. My work involves me in the erection of
television aerials for the trade, and in my experience I have yet to see sny aerial with dozens
of elements produce a picture better than can be cbtained with a 10 element, well-designed
aerial fitted in the best possible position. Most people fail to realise that the more rods
you heve, the more critical the serisl becomes and where you started with s match of 75 ohms,
you end up with an serial with an impedance of 5-10 ohms causing considerable mismatch and
losa of power in the tuner.

2. Aerial Position
By moving an serial just a small distance either up or down or left or right, a con-
siderable improvement can be made, Bometimes a gain of some 10 times can be made,

Before fitting any amateur television serial, get the amateur station to put out =
caption with the highest power he can acheive, Then fit ebout 5 yards of cable to your 10
element serial and connect a field strength meter or your receiver to the end. Wander round
your site, Perhaps one side of the building produces a much stronger signal than the other,
Generslly more height produces more signal, but not slways. Sometimes you have a 100 miecro-
volt at 50 feet from ground level, and 80 micro-volt at 35 feet sbove ground. What we have
gained in signal strength in height, we have now lost in cable loss.

3, Cable Loss

Cable loss is more serious than most people would expect.at 436 m/ca. 4n aerial
produces from an amateur station say, 100 micro-veltes with 2 yards of cable fitted. We now
extend the csble to 20 yards to reach the shack only to find we have only 30 micro-volt on the
end, Cable quality does count, but not as you would expect. If you have 20 yerds of super,
high grade co-ax cable, the loss would be sbout the same as 15 yards of low loas cable,

Next we have a signsl, snd we have found the best spot. It is about 30 yards from the
shack, How can we get it bsck? This brings us on to msst head amplifiers.

If you have low water pressure, you install s pump to help water along the pipe. If
you have a wesk signal you install a mast head amplifier to pump the signal down the co-ax. A
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well designed, single stage amplifier will produce at 436 m/ecs. at the end of 35 yards of co-ax
as much signal as is recieved at the aerial itself, No seperate power lead is required to power
the amplifier, and the inner of the co-sx can be used by means of simple chokes. If it is
required to run the ceble over a longer length a step-down convertsr is used end the signel

| frequency 15 converted to IF(36-39)m/cs. or to band 1 (L5-70)m/cs,, snd the received converter

| to recelve this fregquency, or & varicsep tuner could be tuned from the shack up to 20C yards

| away without sany serious loss of picture.

| L. A Good Recedver

| Most people fit small condensers in parallel on e standard UHF tuner to bring the
fregquency ta 436 m/cs. A much better way is to cut the lecher lines nesr the small condenser
with & junior hack-saw blade and insert & %" dia. circle of 16swz copper wire between the line
‘ and the condenser, Be careful not to heat the condenser too much or the vanes will drop in the
tuner, Make sure all cireles are the same and that soldered Joints are 0.X. Realign and you
will find your tuner works on 190-460 m/cs. A larger coil would cover the 144 m/es band. How
intereating F.M. on 144 m/ce works perfectly.

‘ A further improvement can be made by using the aserial tunsr circuit as an extra amp-
| lifier hy fitting an extra UHF transistor. With these mods quite a good picture can be obtained

I with a 100 micro-volt signal.
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Recently A.C. Bevington GGAFV/T and John Wood GEAHT/T worked out how to modify a vari-
cap tuner for smateur use. Mullsrd ELCI1043s have been used for some time for 70cm TV work as
they reguire no modification to their tuning range, but the more recent low-noise version known

as the ELC1043/05 will not tune down to a8 low enough frequency. Only simple chan are ry
to overcome this problem.

Remove the bottom cover and locate the four cerasmic leadless capacitors protruding
through the printed circuit boerd (Fig.1). Take two pieces of thin covered wire 1% inches long
and solder one to each side of the oscillator capacitor as shown. Repeat with the mixer capacitor.
Set the tuner voltage at pin 3 to eround +0.5v and twist together the wires across the capscitbra
a little at a time until an amateur signal is tuned in. This will give you B tuning range which
overlaps the phone end of the 70cm band. Use as little extra capacity as possible since too
much capacity on the oscillator could stop it. Lay the twisted pairs asgainst the PC board and
replace the cover.

Remove the top cover and, whilst a station is being received, adjust the right-hand
link coupling in the mixture compartment {marked X) for maximum output; this changes the oscilla-
tor injection level to the mixer and should be carried out using a plastic trimming tool.
Finally, adjust the coupling lines in the two RF tuned circults snd the input coupling to the
mixer for maximum signal. FPFor those with a noise generator the tuner should be aligned for best

slgnal-to-noise ratio.
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The ELCIOL3 and /05 tuners are wired up in the usual way and the information details
are shown in Fig. 2.

On the standard ELC 1043 you will need spproximately +0.6v on the tuning supply input
(pin 3) to tune 70em. Initially adjiust the IK preset supplylng the agc voltage (pin 1) to arcund
+2.5 to +3 volts., Wien a 7O0em signal has been located this 'pot' is peaked for maximum signal.
The IF cutput coil should be peaked with your TV receiver set to channel {1 VHF or connected dir-
ectly into the IF, A further incresse in gain cen be obtained by removing three turns from the
IF output coil and re-peaking, this should not be done however if you are feeding directly into

the IF,

A regulated power supply l1s essential since any voltage fluctustions will alter the

tuning.
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chapter 3

TRANSMITTING

By J.J. Rose M.R.T.S8. GESTO/T

To the average amateur there are usually three main problems to be overcome to enable

him to transmit television on the 70 cm band,

(a) To build a transmitter with an cutput on that band or ralse the frequency from 2
meters inte the 70 em band: assuming that the band 1s not already in use Tor
sound transmission.

(b) To errange the power amplifier stage such that it can be modulated with a tele-
vision signal,

(e) To build a suitable modulator,

POWER _AMPLIFIERS

These will be dealt with first in order that when the whole transmitter is considered
the precautions in the P.A. will be understood.

First examine the requirements of a P.A, For N,B.F.M, operation the P,A, will not be
modulated at all and will be required only to give a consfant output over a very narrow range
of frequencies; in the order of 6 KHz. Very high @ tuned circuits may therefore be used with
the advantages of high amplifier efficiency and reasonable suppression to the F.M. sidebands
which stretch, in diminishing amplitudes, to infinity in both directions. Also, the P.A. may
be run in class C mode for higher efficiency as there will be no modulstion distortion occuring.
For amplitude modulation much the same conditions apply if the actual power amplifier is being
modulated, with the exception that with high level modulation care wust be exercised to ensure
that the peaks do not exceed the rating of the device (valve or transistor) being used in the
amplifier. Naturally, if the modulation is being applied at a previous stage then the P.A, must
be run in & linear condition which, for any reasonable sort of efficiency, dictates the use of
class B or class AB2, In all cases the power supply decoupling must be adequate to bypass all
the audio end R.P. frequencies present in the P.A, along with sufficient screening to prevent
radiation and positive feedback leading to instability,

A television transmitter power amplifier is amplitude modulated end all that has been
sald sbout class of operation, screening and decoupling applies to it., However, where the sound
P.A.'s were decoupled as both R.P. and audio amplifiers the T.V., P.A., must additionally be de-
coupled as a video amplifier and this cen be a little difficult if it is not sppreciated what
it must cope with %o achieve this., Video frequencles range from D.C, to sometimes, as much as
4.5 MHz and it will be realised that much effort must be made to prevent these higher frequencies
from appearing where they are not wanted either by inadequate screening or by being carried along
the supply lines, The low frequencies create an equally tricky problem as the peactance of even
very large capacitors is gquite high st Jjust a few Hz and such signals impressed on the DC supply
lines can lead to severe instability and multiple decoupling of a T.,V, P.A., becomes virtually
mandatory.

The P.A. tank circuit must not be of the high Q variety for what must by now be the
obv .us reason that it must cope with a bandwidth of twice the highest m-dulating freguency; or
about 9 MHz. This is not too difficult to arrange as tuned parallel lines or striplines can
generally have their Q drastically reduced by overcoupling the output loop so if the coupling
is made varisble the P.A. can be used for narrow band high efficiency sound or wide band lower
efficiency television signals, On this subject, it is interesting to note that many amateurs
reatrict the bandwidth of their video signals to about 2 MHz and use a higher @ tank circait.
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Thia is not as detrimentsl ss it may et first, szem, as the avernge donzstle television set

rarely produces detail corresponiing to a higher frequency than this Such an arrangement perm-
its the use of coaxial tank circuaits with valves of the LX150A, LCX250B [amily, but if in the
future the transmission of colour signals is envisaged then the lower ¢ wide band P.A. must be

used.

MODULATION

The metnode normaslly associsted with ways of amplitude modulsting a transmitter high-
level plate and screen, screen, serlies gate, grid and cathode, may all be employed with varying
degrees of difficulty. Transformers cannot, of course, be emplyed for coupling video signala
and if high-level mecdulation is required a series device must be used in the anode of the P,A.
The task of building such a unit, particularly for a high-power transmitter, with its isclated
but decoupled pewer supplies and secreening would be formidable and is not rormally encountered
in either professiocnal or amateur transmitters., Cathode modualtion is reasonably efficient and
ie often used in low power transmitters where the cathode current is low enough to allow the use
of a transistor with the consequent short leads and easse of screening but for larger transmitters
problems arise in not having the cathode very securely bonded to chassis. A problem at 145 Miz
let alone at 435 MHz, Screen grid modulation is quite popular and a typical circuit is shown
in Pig. 1. This appesared as part of a transmitter constructional article by GEAHR/T in C § - T V
No. 87.
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Such a modulator will have control of the D.C. level of the P.A, screen and will there-
fore control the nominal power output of the transmitter., It will be seen that for a standard
1 volt peak to pesk input with the whites positive and the sync pulses negstive the output of
the modulstor will be inverted and hence the transmitter would give s "negative-going" output
which is correct for a 625 line picture.

To set up a modulator it is essential to have some form of R.F. prebe and detector with
which to view the waveform as it is in the serisl cable. This is because the characteristic of
a valve grid is not a straight line and the modulstor must be set to give the correct ratio of
30% sync pulses and 70% picture in the serial. Tae modulator in Fig. 1 is very simple and ab-
solutely corrected waveforms cannot be btained although with care the results can be very accepl=-



#ble, The carrler level is set, with no input to the modulator, such thet the transmitter rad-
iates about 70% of ites maximum carrier cutput. A signal is applied and the gain advanced until
the transmitter 's fully modulated, adjusting the carrier level so as not to overdissipate the
P.A. valve and the bias level for best picture/sync ratio. It is beneficial to reduce the amount
by which the curves of the ends of the screen characteristic are used and consequently reduce

the level of sync-tip "crushing" and peak-white "ecrushing" which would otherwise occur. As with
any video modulator, it should be meticulously screened and placed as close to the P,A. as prac—
tical.

The most common method of modulation is control grid and a very simple and effective
modulator for this is shown in Fig, 2, This is taken from an article in C @ - T V No. 60 by
G60UD/T and GERSA/T where it was used to modulate a LX1504 but it is equally suitable for use
with a QQV03-20A or QQVOG-L4DA,
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All the components except the output transistor are mounted on a suitable plece of
veroboard or P,C. board and housed in screening, such as a die-cast box. The last two transist-
ors require heat sinks; the driver transistor usiéng a normal push-on type. The heat sink for
the output transintor, which is a TO3 type, is a little bit sﬁecial. The problem is the comp#
arably huge capacity to earth of the average TO3 heat-sink arrengement which would tend to de-
couple the HF component of the modulating signal, The trick is to mount the transistor directly
i.e. without mica insulator, onto a two or three square inch piece of aluminium and to mount
this a 3" or so above the chassls on insulated pillars, As the heat sink is small it will rea-
quire blowing but if the P.A. is of the 4X150A/4CX250B type there is little hardship in directing
a whisp of ‘air from the main cooling fan. With other types of P.A. valve & fan would have to be
provided but it is good policy to cool a P.A, valve in any case as it will lengthen its useful
life, This modulator has, in common with the previously described screen grid modulator, no
provision for correcting the crushing of the signal which occurs due to the characteristic of
the valve grid and so cleaner results can be obtained by keeping the modulation level a littie
below maximum.

Where it is reguirsd to run the modulation level as close to 100% as possible the sig-
nal applied to the modulator must be egualised, or pre-distorted, to correct to the distortion
caused by the P.A. The circuits used to achieve this are known as "sync-stretch" and "white-
stretch" circuits and in principle are quite simple whether valves or transistors are used.

Both circuits can be identical if they are placed in successive inverting stages as the same
action is required of both i.e. at a particular point on the modulator characteristic, correspon-
ding to the curve on the transmitter P.A. grid characteristie, it is required to increase the
gain to compensate for that curve. This necessity will be more easily understood from Fig. 3
which shows power output as a functlon of grid voltage for a P.A., valve.. It will be seen that

at the bottom of the characteristic, between lines A and B, the change in grid volts needed to
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effect a given change in ocutput power is far grester than that needed in the centre, linear, part

part between B and C. The same applies to the upper part of the characteristic between lines
C and D,

A very simple and effective eircuit by GEKOK/T for sync and white stretching in a
single stage was published in C @ - T V No. 36 and could easily be transposed to an eguivalent
transistor ecireuit. This is shown in Fig. L.
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In this circuit the negative-going input signal is D.C. restored to earth potential
at the sync tips and at this time the valve is turned on. The cathode 1s positive with respect
to earth and so D2 is turned on. The cathode bias resistance is therefore 330 ohms in parallel
with the diode (sbout 250 chma); sbout 140 ohms. As the input signal goes negstive and the
cathode current falls a point, set by the sync stretch control, will be reached when D2 turns off
and the csthode resistence will increase to 330 ohms. At this point the stage gain will fall to
0.6 of its previous value. Throughout this period the anode load has comprised of IK5 in parallel
with gbout IK3 i.e, about 800 chms, due to M conducting. As the anode current falls a point
set by the white stretch control is reached where D1 turns off and the anode losd increases tc
IK5, giving an increase in gain of 1.9 times, As it stands, the circuit eould be used as the
second, unity gain, stsge of a modulator but if it is desired to use it as a first stage of eith-
er a medulator or a separate eguelising unit where positive-going signals are to be applied,
dicde D3 should be reversed and the labelling of the contrls is reversed,

FlG 4

Using such a circuit as this in the video modulator with a wide-band P.A. circuit will
allow very high gquality pictures to be transmitted.



'RANSMITTER:!

Where a 2 meter transmitter is already in use it is a Tairly straightforward matter to
build a tripler stage to follow it in order to radiate a 70cm signal.
ommended that an attempi be made to modulate the tripler for, although it can be done, full mod-
ulation is impossible unless a certain amount of modulation is applied to the stage driving it.
Additionally, considerable problems of instabililty can occur as well as very poor efficiency.

A much better plan is to build a two-stage tripler with the second stage as a straight amplifier

However, it is not rec-

on 70 em, BSuch a tripler/amplifier is shown in Fig, 5. It will be seen that the amplifier
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COIL DATA
I1 2 turns 20 swg 3" dia. inside L2 V1 QQVo3 - 204
L turns 16 swg 3" dia. &" long. v2 QQV03 - 204 with 300v HT

strips +" wide 33"
copper strips %" wide 23"

copper

long, spaced 4"
long, spaced %"

QEVOE — LOA with S00v HT

L2
L3
prls
L5 copper strips +" wide 3" long, spaced 3"

L6 14 swg loop %" wide 1%" long inside L5. 12 turns 22 swg 0,3125" dia.

section may be either a QEV03-204 or a QQVOG-LOA. If the QQV0O3-20A is used with a 2 meter drive
of 10 watts or more the unit will give an R.P. output of sbout 20 watts C.W. or at sync tips
when TV modulated.
taken to decouple it wherever possible asnd better still; also used screened wire with the braid-
ing earthed frequently. With a QQVO6~4OA in the final the HT to its anodes only can be raised
to about 500 volts when the R.F. output will be sbout 4O watts C.W. or at sync tips. Pigs. 6a
and 6b show the basic layout of the unit. Vi is mounted through a hole in the chassis and V2

is mounted horizontal with its socket behind & metal partition in the 33" square screening box.
With the valves so enclosed it is wise to cool them and a blower can be fixed to the back

A group of holes should be drilled in the chassis below V2 and a bottom
The screening

It can be supplied with a single HT line but very great care should be

runner of the chassis.
fitted to the chassis so that the air will pass around V1 and oe blown over V2.
box should have a well-fitting 1id with groups of holes drilled above both valves and should
of course, be screwed on,
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With the heaters switched on and 2 meter drive applied the spacing of L2 should be
adjusted for maximum V1 grid current which should be about 3mA, H.T., should tihen be applied to
V1 and it's anode tuning capacitor adjusted for meximum grid current in V2. Adjust the positio:
of L lines with respect to L3 lines until at least LmA of grid current can be obtained in V2.
A load should now be applied to the cutput; & 50W headlamp bulb will do, and HT applied to the
final. The output tuning and loading should then be adjusted for maximum lamp brightness.

If the final grid RFC's have been mounted between the valve bhase pins and a single
feedthrough insulator (not a capacitor) in the chassis it would be easy to mount the output trans-
istor of the modulator in Fig. 2 close to this and the remainder of the modulator in s die-cast
box on the cutside of the chassis as close as possible to it. If a meter is included in the
final anode supply it should be 150mA F3D and the ocutput tune adjusted for greatest dip whilst
the cutput load is sdjusted for highest peask. MAny meters fitted should not be mounted througn
the screened box but should be fitted to a false panel mounted on brackets in front of the unit,
The spindles of the tuning capacitors must not be earthed to this and they asre lengthened inside
the screened box with shafts joined to them with insulated couplers,

If a suitable driver is not available FPig., 7 shows a suitsble unit. This is from a
constructional article in € @ - T V No. 87 by GSAHR/T.

To set up the driver HT is applied first to the oscillator only and L1 adjusted to
2l MHz, adding a few pP across the coil if required. This should give 0.5 to 1 mA at TP{ when
HT is applied to V2 and L2 adjusted to 72 MHz, HT is next applied to V3 and L2 "tweaked" to
give 1.25 to 1.5mA at TP2, L3 and L4 are tuned to 144 MHz. When HT is applied to the QQV03-10
output stage TP3 should give & reading of 3 to 4 mA when L3 and L4 are finally adjusted. L5 and
L6 can be tuned for maximum brightness in a lamp load which will give an approximate setting
for feeding the tripler/amplifier. These two adjustments can be finally corrected when connected
to the tripler/amplifier, in conjunction with L2 in that unit for maximum tripler current.

The arrangement described so far would allow very satisfactory pictures to be transmitted
and fulfill the statutory requirements of transmitting the stetion call sign by telephony on the
vision frequency. However, if it is desired to transmit simultanecus sound and vision a second
trensmitter will be reguired, with an output & MHz higher in frequency, and a means of combining
the two outputs into one aerial, Unfortunately , the 7Ocm band is not quite wide enough to allow
the whole of both signals to be radiated but this does not matter if ocareful filtering is used
to remove most of the lower sideband of the vision signal which is redundant in any case. Broad-
cast stations only radiate just over 1 MHz of the lower sideband and this is known as "vestigial
sideband”, A very simple combining filter unit wes descrived in C @ - T V No. 72 and is shown
in Fig. 8.

This is constructed from the body of a UHF TV tuner which had half wave lines, It is
stripped of all but the trimmers and new lines fitted of 1.4 mm diameter silvered copper. All
holes except the spindle holes, through which the input coaxes are joined, are soldered up and a
80239 socket fitted where shown,
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COIL DATA

L1 20 turns 24 swg 1" former with slug

L2 6 turns 18 swg &" I.D.
L3 2 turns 16 swg 3" I.D.

+300v
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Ly 2 turns + 2 turns 18 swg 3" I.D.
L5 2 turns + 2 turns 16 swg 3" I.D.
L& 2 turns 18 swg " I.D.
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SOUND ?-‘;‘1 VISION
P m FIGURE &

50239 AERIAL SOCKET

Te adjust the unit the sound carrier is applied and CL adjusted for maximum output to
the aerial as shown on a field strength meter, SWR bridge, output probe, ete. Next the vision
carrier only is spplied and C1, C2 and C3 adjusted for maximum output. The vision circuit cap-
acltors C1, C2 and C3 are then slightly reduced in capacity such that a modulated carrier is
sharply attenunted at frequencies more than 1 MHz lower than the vision carrier frequency.

There are numerous other ways of achieving simultaneous sound and vision; 8ll requiring
some form of filtering. It is possible to mix a 6 MHz P.M. sound carrier with the video signal
at the P.A. grld but serial filtering is still regquired as the output is still double sideband
vision and would have a sound carrier at 6 MHz shove and below the vision. A very popular and
effective method is to generste a signsl at TV I.P. (sbout 39 MHz) and amplitude modulated it
with vision before sdding a 6 MHz FM sound carrier. All the filtering required can then be done
at around 39 MHz with relative ease and the result hetrodyned up to 70cm. Unfortunately, all
subsequent stages must then be linear as they are handling a modulated signal. This is a small
price to pay to be able to filter easily and do most of the job with transistors as a big P.A.
can soon put the power loss right., Another system uses a similar vision I.F. arrangement but
generstes the FM sound at TV I.F. (about 33 MHz) to mix with the vision. Tnis has two great
advantazes, (a) it can easily be set up by feeding the mixed signals into a TV set I.F. strip,
(b) a TV receiver 1.F. strip can be used to make an A,F.C. loop for the sound oscillator. The
main disadvantage of this system is that in order to get the correct sound above vision at 70cm
the mixing must be done with an injection signal above 7oem (sbout, say, L7L MHz-39 MHz=435 MHz)
and this makes the mixer difficult to set up,

FROEES

As previously stated, some form of monitoring the aerial signal is essential in order
to correct for modulation non-linearity in the P.A. and a very suitable cireuit by G60UQ/T app-
eared in € @ - T V No. 56. This is shown in Fig. 9.

The principle virtue of the unit lies in its construction., It is built in a 53" x 23"
die cast box with a coax socket on each end and the centre connection of the sockets is cut down
to 3/16" long., The two sockets asre joined together with s piece of super-seraxial coax and as
the length is almost § wavelength the mismatch at the sockets tends to cancel, The remaining
components are mounted on stand-off's and the feedthrough capacitors with the meter and battery
external. C1 is a piece of 22g wire pushed up one of the holes in the super-aeraxial cable. The
video output must always be terminated in 75 ohms and with this condition satisfied and no R.F.
applied the potentiometer is set to give & meter reading of 1.5 mA. For transmitters of less than
50 watts input R1 is omitted and C1 withdrawn from the coasx before switching con the transmitter.
With RF aspplied C1 is inserted until the meter reads 15 mA at full transmitter input, For higher
power transmitters C1 is connected into the coax for §" end R1 adjusted to give the required
meter reading. R1 will be between 100 ohms and 1CKohms and for a 150 watt transmitter, is typ-
ically 220chms. The meter will give an indication of relative power and the video output is taken
to an oscilloscope where it will be terminated in 75 ohms or, if desired, be bridged to a video
monitor so that the serial picutre may be viewed. Fig. 10 shows a typical arrangement.
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chapter 4

OPERATING
s TECHNIQUES

Amsteur television csn be found mainly on the 7O0cm bend, but an inersasing number of

stations are also eguipping for 235 cms.

One of the reasons for this is that increasing pressure is being put on the TV portion
of 70cms. and parts of it are being nibbhled swey for cne purpose or another. Consequently, at
present there ls really only space for one tv channel; this is not ss bsd ss it sounds since it
1l is seldom that two stesticns wishing to transmit at the same time are close enough to cause
mutual interference. 23%ems. however has plenty of space available and incidently will be the
band used by eny TV rcpesters,

Perhaps the najority of stations these days use the 625 line standard wita negative
modualation (peak sync): however, there are & lot of stations using 4095 lines with positive mod-
ulation (pesk wnite). As far as possible you should be prepared to take any combination of
thesze standards,

Most TV'ers use their TV transmitters for sound as well, this is usually on the TV
frequency and can be elther amplitude or frequency modulated, A good strength sound signal
usually indicates that a picture can at lesst be locked in; ss a rule of thumb an 89 signal is

required to produce a good picture,

It is the exceptiosn rather than the rule for video contscts to be estsblished as a
result of calling CQ in the TV portion of the band, It is more ususl to call CQ either in the
phone end or on one of the 2 meter TV calling frequencies (144.75 MHz or 144.23 MHz). Also
announcing yourself as locking for TV stations on your local repeater very often reveals a

surprising amount of interest.

| Where possible it is preferable to make regular skeds with stations in your area,

these may be weekly, Tortnightly or whatever., The advantages are that you are cartain of regular
l contacts, which is desirable for checking out eguipment snd keeping your interest alive. Also,
| others in your sres may be stimulated by the fact that regular pictures are on the air and they
may well feel it worth while setting up with at least a receiver.

If you don't know any ATV stations in your area a look in the callbook should produce

I someone who is active,
A few words may be in order to illustrate the procedure for a typical TV QS0,

Assuming you have msde a sked with another station you normally establish contact

first on phone, usually on the vision frequency to be used. If however you have never worked

the other station on TV and are not sure whether you can make it then perhaps your initial con-
tact should start on 2 meters and later QSY to your vision freguency. It is often a good idea
to transmit a few minutesz of vision before your sked time to let the other station know you

| are there and, also to give him a chance to accurately slign his beam, The aerials used on UHF
usually have a narrow beamsidth so it is important to ensure your beam alignment is optimum;

the best way is to swing your beam whilst observing a vision picture,.



Now & golden rule; whenever you finish a contact you should anaounce your callsign
phoneticelly and state that you are tuning the band for any further calls, Many a new QS0 is
mizsed by assuming there will be no one else listening, and closing down without checking the
band, From time to time the B.A,T.C. organise contests, advance notice of these and details
of the rules eppear in the 'C @ — T V' magazine,

Contests are very useful indeed for everyone and should be supportsd fully. Even if

you don't want to enter you can be certain there are many stations on and can usually get con—
tacts with stations who are perhaps not too sctive but like to support the contests. It is
also intere=zting to contact stations more distant than usual. It is often very surprising Jjust
how weak a signal can bhe before the picture is lost, When sending video under these weak sig-
nal conditions ensure that your captions have high contrast levels, keep the letters large and
bold so that they may be picked put of the white noise on the receiver screen.

On the subject of captions try to meke them interesting, it is very boring to receive
several minutes of test card and cell sign. Even routine information captions such as ATV, CQ
and "tuning 70" etc. can be brightened up by inserting s cartoon character somewhere on the
card, Alternatively, superimpose the lettering over s pretty picturs, This sort of thing is
fear more interesting to the recelving station.

All your caption cards should be the same size, usually the same as the standard test
cards, that is approximstely 12" x 10", even though usually called "twelve by ninesa".

Don't just prop up your caption precariously, it is well worth while making a small
frame out of metal or wood and mounting it on a wooden board, There should be room for two
ception cards to be inserted into the holder at any one time. This means thet while a caption
is being displayed tne next card can be slid into the holder behind it and, when ready, the top

caption cerd is slid guickly out.

Many people seem to have difficulty in producing caption cards. Most say "but I can't
draw"; that's 0.K., you don't necessarily have to, how about cutting out your picture or cartoon
character from 8 megazine or calender and pasting it onto a ﬁiece of light card. The lettering
can be put on using Letraset, but this can be expensive., You can buy sheets of stencils in
art shops, trnese sre good but after drawing out your letter fill in the parts that hold the
pleces of stencil together, otherwise your caption will look like a packing case (that's a good
idea for another caption!). Alternstively you can draw your own characters with nothing more
elaborate then & ruler, & pair of compssses and a pen and pencil., Fig. 1 shows how letters
may be messured out and rilled in with s pen or small seble brush and drawing ink, It is well
worth while keeping sn eye on the broadecest TV stations for caption ideas, Some of the regional
identification slides are very sdaptable to amsteur purposes,

How sbout s rotating caption? Use & plsin card with a large circle cut ocut of the
centre, behind this is a disc which is mounted onto a centre shaft, this disc being driven be
a small electric motor., If you paint & spirel or & star on the disc the result can he rather
effective and having a moving caption is certainly an improvement on the fixed card.

A second camers is a great asset, you can set one up permenently on your caption
holder winich leaves the second one free to dolly around- the shack.

Don't forget the electronic video generator, a chequer board pattern for instance is
much easier to pick out of & very noisy screen than a caption from & camera, Both vertical and
horizontal bers and a staircese (grey scale) generator are particularly tseful for setting up
eguipment.



Fading and wiping between two scenes is e very effective way indeed for changing
pictures and really adds that touch of professionalism to your transmissions. Designs for all
of these function generstors have appeared in the C @ - T V magazine and back issues are avail-
gble for ticse who are interested. In short, you should aim to present the most interesting
and entertaining programme possible.

When sn opening occures'try to mske as much of it as you can. The object is to make

your presence known. You can do this in several ways. If you can't transmit vision then call
"CQ TV" in the phone end of 70 cms or on either of the 2 meter calling freguencies; don't be
put off if no one comes back straight away, just keep calling in all directions, also keep a

elose eye on 70 cms. for video.

The trsnsmitting statlons can and should call CQ as above but in addition, and most
important, should transmit & few minutes of a LARGE CQ caption and announce in both vision and
sound where you are tuning. One of the main reascns for putting on video is because there are
always TV receiving stsations looking in and even if you don't make a two-way vision contact the

chances are fairly good that = your pictures and hopefully will send you s report.

Do remember to make your all probability the received signals, even under

tions, will have noise on them, and you do want to have the best chance of being ident

Keeping an eye on the "TV on the air" column in the C @ - T V magazine will guide you

to the most likely areas of activity in your vieinity.
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chapter S

LICENCES

by Malcolm Sparrow GEEQJ/T G3KQT

A Licence is not required for Amateur Television experiments conducted on & closed
circuit basis, but bpefore the Amateur Television enthusiast mey transmit amateur television in
the United Kingdom, one must first cobtain, or already posess, an Amateur Licence A or B,

The Government department responsible for the administration and licencing of Ams-
teur Redio statione in the United Kingdom is the Home Office, and the address to which enquirie
and applications should be sent is:

The Home Office

Radic Regulatory Department
Radio Regulstory Division
Licensing Branch (Amateur)
Waterloo Bridze House
Waterloo Road

London

SE1 BUA

The two most popular types of Amateur Licence which the Home Office will issue, su
jeel Lo the appropriate requirements belng met, are "The Amateur Licence A" and "The Amateur Lic
ence B", the "A" licence being the full licence, whilst the "B" licence is for VHF operation onl
Both of these amateur licences are for sound, and for both Fast Scan and Slow Scan Amateur Tele
vision transmissions. Full details of these licences can be ohtained by writing to the Home Of
and requesting a copy of their pamphlet entitled "How to become a Radio Amateur". In order to
gualify for cne of these licences you must

a) be over fourteen years of age

b) be a British subject

e) have pacsed the Radio Amateur Exsmination

d) have passed the Post Office Morse Test (only if applying for an "A" licence)
e) have paid the licence fee (currently £5.50 per annum)

Az the Post Office Morse Test Pass Slip is only valid for a period of one year fro
the date of issuwe, the applicant is recommended to Tirst study for end take the Radio Amateur
Examination; once this gualification has been obtained, then proceed with the Post Office Morse
Test. If the applicant wishes to restrict his operations to the VHF bands, then it is not neces
ary to obtain the morse gualification. Past Scan (high definition television) amateur transmiss
are permitted on the 432 MHz band and higher frequency amateur allocations, whilst Slow Scan
Amateur Television is permitted on the 3.5, 7, 1L, 21, 28 and 144 MHz amateur bands.

Details of where to obtein tuition for the Radic Amateur Examination and the Post
Office Morse Test can usually be obtained by asking the Secretary of the local Amatsur Radio
Society or Club in your area, Courses are often held at Evening Schoole held st the local Tech-
nical College or Polytechnic.

With either type of licence, one of the essential requirements is that the transmit-
ting amateur must be able to measure the frequency of his transmissions, and preferably the seco:
and third harmonics also. This can be acheived in the case of a crystal controlled transmitter
with an sbsorbtion wavemeter. but in the case of a Variable Frequency Oscillator controlled



cransmitter, then the licencee will be expected to have a more asccurate means of frequency check-
ing, such as a2 Grid Dip Oscillator, or & Heterodyne Frequency Meter.

The Amateur Licence A and B application Form, paragraph 6, states as follows:—

"I undertake to maintain at the station, frequency checking equipment of sufficient
accuracy to ensure that transmissions are within the frequency bands allocated for amateur
use, and equipment to enable me to confirm that harmonic and spurious emissions are suppres-
sed. I understand that out of band working, whether intentional or not, will be regarded as
a sericus misdemeanour and could result in the withdrawal of the licence."

and the applicant has to sign to this effect when making his application for a licence.

The Home Office pamphlet "How to become a Radio Amateur" contains in Appendix F,
someé notes as 8 guide to Home Office requirements with regard to frequency and harmonic content

measurement,
Note: the current (1977) issue of Appendix B of "dow to become a Hadio Amateur" should have "foot-
note 10" against the frequency band 3.5 - 3.8 MHz, This was omitted in error.,

Once the Amateur Licence A has been obtained, the amateur is not required to retake
the Post Office Morse Test provided that the licence is renewed on a continuous basis,

Slow Scan Amateur Television Specification

Number of lines per picture 128 ¥ 8 lines 256 ¥ 16 lines
Aspect ratio T | N |
Horizontal frequency 16% ¥ 1 Hz 8% ¥ 4 Hz
Vertical frequency 7.68 seconds 30.72 seconds
limits 6.79 - B.68 seconds 27.16 - 34.72 seconds

Horizontal sync pulse duration 5 milliseconds 5 milliseconds
Vertical sync pulse duration 30 milliseconds 30 milliseconds
FM Subcarrier

Sync bottom 1200 Hz 1200 H=z

Black level 1500 Hz 1500 Hz

Peak white 2300 Hz 2300 Hz

The general accepted Trequencies on which Slow Scan Amateur Television transmissions
can be found are 3.845 MHz, 7.040 MHz, 12.230 MHz, 21.340 MH=z, 28,680 Mhz and 144,230 MHz.

Prsquency-Checking Eguipment in Amatesup Stations

The Home Office receives many enquiries secking amplification of the clsuse in Amateur
licencas which reguires & licencee to have in his station "Equipment for frequency measurement
capable of verifylng that the sending apparatus comprised in the station is operating with em-
issions within the authorised bands". Although the Home Office must continue to assess the
suitanility of the frequency- measuring equipment offered by individuals in licence applications,
the following notes may be helpful as a guide to Home Office reguirements,

1. A Licencee is required:+
{a) to be able to verify that his transmissions are within the authorised frequency band,
(i.e, that no apprecisble energy is radiated outside the band).
(b) to use a satisfactory method of freguency control.
(e) to ensure that his transmissions do not contain unwanted frequencies (i.e. harmonics
and spurious frequencies).



When his station is inspected by officers authorised by the Sectreary of State, the licencee
will be expected to demcnstrate that he can conform with the reguirements (a) to (c) above.

As & general rule, s station requires a crystal reference source to comply with 1(3} and
{b) above so that:

(a) with a crystal-controlled transmitter an absorption device of suitable frequency renge
and accuracy is necessary to check that the desired harmonic of the erystal frequency is
selectad.

(b) with a transmitter that is not crystal-controlled a wavemeter based on a crystal
oscillator is necessary.

Within these outline requirements the Licencee is free to decide how he will meet the

licence regulations. The Home Office cannot of course, endorse or recommend particular makes or
types of equipment, and assesses the suitability of what the licencee proposes to use from the
details he gives in his licence spplication,

L.

The following comments may provide useful guidance:
(&) Freguency messuring equipment should be of sufficient accurascy to verify that emissions
are within tne authorised freguency bands. For example, operation in the centre of the
21.0 - 21,45 MHz bend would reguire frequency measuremsnt to an accaracy of 2 1.0% to en-
sure tont emlssions were within band, whereas operation within, say, 10 KHz of oand edge
woulb raquire measur=ment to an accuracy of & 0,05%. When determining the proximity of an
emizsion to band-sdge, the bandspread due to modulstion, on the appropriste side of the
carrier, needa to be added to the frequency tolerance of the carrier,

(b) Heterodyne wavemetars and crystal calibrators. When used in conjunction with a general
coverage receiver, a 100 KHz erystsl is usually adejuate for checking freguenciss up to
4MHz. Por higher frequenciss the specing between 100 KHz marker points is too small for
accuracy, and 8 crystal of 500 KHz, or preferably i1MHz, should be used in addition, If the
receliver covers only the Amateur frequency bands the bandspread scale will ususlly allow

a 100 KHz ecrystal to be used with sufficlent accuracy throughout the h.f. bands.

(e) Absorption wavemetsrs and similar devices. The scale length and accuracy should be
suitable for measurements of the required accuracy to be made, and the freguency coverage
should extend up to the sscond, and prefersbly the third, harmenic of the radiated fre-
quency so that the presence of unwanted frequenciea may be detected. For v,h.f, and u.h,.f,
transmitters, probebly the best technique is to messure the freguency of the fundamental
pscillstor as sccurately as possible and to use an sbsorption device to confirm that the
wanted harmoni has been selected. When a v.h.f. or u.h.f. convertsr is used in conjunction
with an h,f. receiver and the calibration of the main receiver can be checked with suffici-
ent accuracy, this will provide & means of freguency measurement but it is alsec advisable

to use an sbsorption wavemeter to check the measurement and to confirm that no unwanted
radiations are present.

Overleaf is reproduced in facsimile the Licence referred to in this Chapter. Our thanks go
to the Home Office for permission to do so.



HOME OFFICE
WIRELESS TELEGRAPHY ACT, 1949
AMATEUR LICENCE A

Date of lsue Fee on luue £5.50.
in each year Fee on renewal £5.50.
(1) Licence......
of

(hereinafter called “the Licensee™) is hereby licensed, subject 1o the terms, provissons and limitations herein
contained:

{2} toestablish in the Uinited ngd.om an amateur sending and receiving sation for wireless telegraph
{hereinafter called “the Station™) ’ s " Lizag

(0} At the above address
(hereinafter called “'the main address™) o1

(i) Atany premises (hereinafter called “the tempo
“the temporary location™) for scparate ptrh:d.l exceed four consecutive weeks; or

(i) At any premises (hereinafter called mius“)pra\ided llul at least 7 days
before the Station is established at the l!l iw mises notice in wn: of the postal address of the
altemnative premises is given 1o of the Post Oﬂ’u‘l‘ hone Area in which the
altemative pWIIII!l are dmnte offin th Channel Idlndi 1o the Director of the

Telecommunicatiol riate Buldu:k The said General Mlmg:r or Director shall
also be notified in w: is no longer established at the alternative premises; or

Imlwdw:nmwlihmmyuunq dock or harbour,

(%) inany
v asa ped
b)) for the pum of nndlng o, and receiving from, other licensed amateur stations

as pm g of the Licensee in by wireless

(J} ln plain wwhkh are remarks about matters of a personal nature in which the
Licensee, or the person wi urlu!m he Is in communicaticn, has been directly concerned;
(1)  Facsimile Signals;
(iii) Radio Teleprinter Signals;
(iv)  Visual Images;
(¥)  Signals (not being in snclet code or cypher) which form part of, o relate to, the transmission of
such messages, signals or im;
(c) 1o use the Station, as part aE the self-training of the Licensee in communication by wireles
:L;deum disaster relief operations conducted by the British Red Cross Society, the 51 John
ul B(iuse. the Emergency County Planning Officer, or any police force in the United Kingdom,
or during any exercise relating to such operations, for the purpose of sending to other licensed amateur
stations such as the Licensee may be requested by the said Society, Brigade. County Planning
Officer or police force 1o send, and of receiving from any other licensed amateur station such messages
person licensed to wse such other licensed amateur station may be requested by the said Society,
Brigade, County Planning Officer, or such police force to send;
{d}  to use the Station for the purpose of receiving transmissions in the Standard Frequency Service.

(2)  Limitations. The foregoing Licence to establish and use the Station is subject 10 the following
limitations:

{a) The Station shall not be established or used in an aireraft or 8 public transport vehicle.

(b}  The Station shall be used only with emissions which are of the classes specified in the Schedule
hereto and are within the frequency bands specified in the Schedule hereto in nl.amm 10 those
respective classes of emission, and with 3 power not exceeding that specified in the Schedule hereto in
relation to the class of emission and frequency band in use ai the time.

{c}  The Station shall be operated only (i) by the Licensee personally, or (i) in the presence of and
under the direct wpeﬂinun of the Licensee, by any other person who holds a current wireless telegraphy
licence issued by the Se of State to use another amateur station or who holds an Amateur Radio
Certificate issued by the Secretary of State.

or any location (hereinafter called

(G

-

{d)  Messages ather than initial calls shall not be broadcast 10 amateus stations in general, but shall be sent
only 1o (1) amatewr stations with which is P ly and singly, or (i) groups of
particular amateur stations provided that icatiumn is first established and singly with each
station in any such group.

{e)  When the Station is used for the purpose of sending messages by the type of transmission knowr as
Radio Teleprinter (RTTY) it shall be used only with International Telegraph Code Mo, 2(5 = Unit Start—
Seop) and with speeds of transmission of 43.5 or 50 bauds.

{f) Mo message which is grossly offensive or of an indecent or obscene character shall be sent

International Requitement. The Licensee shall observe and comply with the relevant provisions of the

Telecommuntcation Convention.

3. Frequency Control and Messuirement.
1y A method of frequency stabil shall be employed in the sending apparatus comprised in
the Station,

(2)  Equipmen shall be provided capable of verifying that the sending apparatus comprised in the Station is
operating with emissions within the authorised frequency bands,

Non-Interference,

(1) The apparatus comprised in the Station shall be 4o designed, constructed, maintained and used that the
use of the Station does not cause any undue interference with any wireless telegraphy.

(2)  When mle?uqd\y {as distinct from telephony ) is being used, arrangements shall be made to ensure that
the risk of interference due to key clicks being caused to other wircless telegraphy is eliminated. At all vimes,
every precaution shall be taken to avoid over-modulation, and to keep the radisted energy within the
narrowest possible frequency bands having regard to the class of emission in use. In particular, the radiation
of harmenics and other spurious emissions shall be suppressed to such 1 level that they cause no undue inter-
ference with any wireless tebegraphy. To ensure that the requirements of this subclause are mer, tests shall be
made from time 10 time and details of those tests shall be recorded in the Log as required in clause 6 hereal.

Operators and access to Apparatus. The Licensee shall not permit or suffer any unauthorised person to

opeme the Station or 1o have access to the apparatus comprised therein. The Licensee shall ensure that persons
operating the Station shall observe the terms, provisions and limitations of this Licence at all times,

6 Log

(1) An indelible record shall be kept in one book (not loasedeaf) (in this Licence called “the Log™) showing
the following:
(Fixed Station)

{a) Daie

{b}  Time of of period of op of the Station.

¢} Call signs of the stations from which rm-lagﬁ addressed to the Station are received or 10 w'hl.ch
mestages are sent, times of and endin with each such station, !‘m&
band(c& and claru or classes of emission in each me (including the tests referred to in clause 4(2) lhuw:.

(4} Time UI‘ closing down the Station.
(e) The address of the temporary premises pre. of the
locatbon when the Station is established othzr :Imn as pmmird in chm I{fp(a)(i)lmtnl

() No gaps shall be left between entries and all entries shall be made at the time of sending and
receiving.

{Mobile Station or as a Pedestrian)

Ei’ Entries made in respect of calls made when operating from a vehicle or vessel, or as a pedestrian
ould be made as soon as pu:n-:nble after the end of 8 journey and must consist of date, geographical
area of operation, frequency band(s) used and time of commencement and end of journey. A separate
log book may be maintained for moblle or pedestrian use.

(2} IF the Station is at any time operated by a person other than the Licensee (see clause 1{2)e)ii)
hereaf) the Licensee shall ensure that the Log is signed by that person with his full name, and that the call
sign of the station which he is licensed to use, or (if there is no such station) the number of his Amateur
Radio Certificate, is shown in the Log.

{3) Al times shall be stated in GMT.



(1) Whenever the Station is used the call sign mentioned on the first page of this Licence shall be transmitted
provided that when the Station is used:

(a)  atan xddress other than the main address the Licensee shall, in order to indicate the country or
place of use, ug the prefix letter to the call b‘z using the preflx letter(s) appropriate to that country
or place, being G fo nd, GM for Scotland, GW for Wales, Gl for Northem rullud‘ G for Jersey,

GU for Guemsey and GD for the lsle of Man;

(b} at the temporary premises the suffix /A” thall be added 1o the call sign;
()  at the temposary location or as 8 pedestrian the suffix */P" shall be added to the call sign;
(d) in or on a vehicle or vessel the suffix “/M" shall be added to the call sign;

7. Receiver. The Station shall be equipped for the reception uf messages sent on the frequency ot frequencics,
and by means of the class or classes or emission, which are in current use 21 the Station for ‘live purpose of tending ncesppetailom:
| " ded me A (1) I this Licence:-
V (1) Messages addressed to the Station from any licensed amateur station with which the Licensee is in {a)  The expressions —
commurication may be recorded and retransmitted in accordance with this Licence, provided that the
retransmission is intended for reception by the originating station only, and that the call sign of that station is (1) “the Secretary of State™ shall mean the Secretary of State for the Home Department:
| net included in the retransmission, (i} “messages” and “siznals” shall include visuzl images sent by television and facsmile transmission:
(2) Is prohi means of of any kind other than special recordings of sinusofdal L rks abou | " shall not include messages about b aiTairs;
| }m: ar tones within the andic frequency spectrum which may be either constant or steadily changing in :I:I "gn.:d Fm::;:;:;‘::;?::;lh:::: e ;:::;“;m the ::,:u R:ﬂ::‘:: and N
[requency. i
Additional Radio Regulations in force under the C signed
|| {'31 Gramophone or tape recordings of the type intended for entertainment purposes may not be transmitied at Hlllaa—Torlmo:I':ou on the 25th day of October 1973, where it is defined as “A radio-communica-
I or any purpose. tion service for sclentific, technical and other purposes, providing the transmission of specific
T —— frequencies of stated high precision, intended for general reception”™.

ivh  “the € ion" shall mean the

Convention signed a1 Malaga—Torremolinos on the 25th day of October 1973, and the Radio Regula—
tigns and Additional Radio ions in force and includes any Conventlon and Regula—
tions which may from time to time be in force in substitution for or in amendment of the sald
Convention or the said Regulations;

{¥i) *“the United Kingdom™ shall mean the United Kingdom of Great Britain and Northem lreland,
the lsle of Man and the Channel lslands,
{b) References to the operation of the Station shall include referances to the speaking into the
microphone comprised in the Station;
{c)  References 1o a certificate isswed or granted by the Secretary of State shall include references toa

(2) Theecall :Lm. which ":ly be sent either by morse telegraphy at a speed not greater than 20 words per certificate nsued o granted by the Postmaster General or Minister of Posts and Telecommunications.
minute o by b ‘ﬁm be sent for ideniflcation purposes at the beginning and at the end of each period
of sending, and whenever the frequency is changed. When the period of use exceeds 1§ minutes the call sign {d)  Except where the context otherwise requires other words and expressions shall have the same

shall be repeated (in the same manner) ar the commencement of each succeeding period of 15 minutes.

(3)  When telephony is used, the letters of the call sign may be confirmed by the pronouncement of well-
known words of which the initial letters are the ssme a3 those in the call sign; but words used in this manmer
shall ot be of a facetious or objectionable character.

muu:? a5 they have in the Wireless Tel iy Act 1949 or in the Regulations made under Pan |

thereof.

(2)  Section 19(5) of the Wireless Telegraphy Act 1949, shall apply for the purposes of this Licence as it
applies for the purpose of the Ast.

(3) Nothing in this Licence shall be deemed to suthorise the use of the Station for business, advertisement

| {4} When the Station is used at the temporary premises or location, the address of the temporary premises
or location shull Be.sent at the beginning and end of the establishment of communication with each separate
amateur station, or ot intervals of 15 minutes, whichever is the more frequent.

of propagands purposes of (except as provided by clause 1(1)(c) hereof) for the sending of receiving of news
o1 messages of of an behalf of, or for the benefit or information of sny social, political, religious or
commercial organisation, of anyone other than the Licensee or the person with whom he is in communication.

(%) When sending high definition television signals, the call si t for identificati rposes must be
adjusted to the centre of the video channel. R s i

10.  Inspection. The Station, this Licence and the Log shall be available for inspection at all reasomable ti ;
& person acting under the authority of the Secretary of State. niahatildort A DY

11, Station to close down, The Station shall be closed down at any time on the demand of a person scting under for the SECRETARY OF STATE FOR THE HOME DEPARTMENT

the suthority of the Secretary of State.

12 Pericd of Licence, Renewal, Revocation and Variation. This Licence shall continue in force for one year
from the date of issue, and thereafter so long as the Licensee pays to the Secretary of State in advance in each year
on or before the anniversary of the date of issue the renewsl fee prescribed by or under the regulations for the time
being in foree under section 2(1) of the Wireless Telegraphy Act, 1949; Provided that the Secretary of State may
at any time aftes the date of issue (i) revoke this Licence or vary the terms, provisions or limitations thereof by a
natice in writing served on the Licensee, or by & peneral notice pablished in the London, Edinburgh and Belfast
Gazettes, o1 in & newspaper published in London, a paper published in Ei and a paper published
in Belfast addressed 10 all holders of Amateur Licences A, (i1) revoke this Licence by a general notice published by
being broadcast by the British Broadcasting Corporation addressed to all holders of Amateur Licences A. Any
notice given under this clause may take effect either forthwith o on sech subsequent date as may be specified in
the notice.

| 13.  This Licence is not tansferable,

| 14, Rewwmn of Licence. This Licence shall be returned to the Secretary of State when it has expired or been
revoked,

15, Previous Licences Revoked. Any licence, however deseribed, which the Secretary of State has previously
granted to the Licensee in respect of the Station is hereby revoked.




THE SCHEDULE

POWER.
FREQUENCY BANDS MAXIMUM DU | RADIO FREQUENCY OUTPUT
FOOTNOTE iEn MHz) CLASSES OF EMISSION | [NPUT POWER PEAK ENVELOFE POWER
NO, (See A {See B ovesieal) (5¢¢ Cand O FOR AJA and A3)
averleaf) avesieal EMISSIONS ONLY
(See D overleaf)
land § 18- 2 10 watts 2623 watts
1 38 - 23
rd - 110
1 - 1438
10and 12 - 11 150 watts 400 watts
3 -w7
§and 3 0025 - 107 S0 watts 13313 waru
AL A2, A3,
4, 10wnd 12 144 - 145 AJA A3H, A3,
FI.LFlamd F3 150 wattn 400 watty
10and 12 145 - 146
L7&s a0 - a2 ALAS A3 FILF2 - -
1and 11 431~ 240
1 1,215 - 1,228
land 11 1,325 - 1,290
. P e Ay 150 way 400 watts
L 3 ' walt wal
1asd 11 2,300 - 1450 Fi Fand Fi
1 3,400 - 34T
1and 11 5,650~ 5,850
) and 11 10,000 - 10,500
Gand 11 24,000 - 24,050
1. 9and 11 24,050 - 24,250
25 watts mean
Land & 2350 - 2400 PID, PID, PIE,
Land 6 4,700 — 5,500 PAD and PIE B imatts =2
Land 6 10,080 - 10450 peak powes
FOOTNOTES:-

This band |3 allocated to stathons in the amabeur service on & scondasy basis on condition that they shall pat cause
aterference (o othet servicss.

This band bs shared with other servicer.
This band i avallatle 1o |mmmwmmpmmunwmumme!w frequency kn the band shall
on ofs official.

e

The following spot ssrongutical frequencies muet be avoided whemeeer this band is used:- 144,0, 144.54, MHz.

The type of trnsmisson known a3 Radio Teleprinser (RTTY) may not be used in this band.

Use by the Licansee of any frequercy | this band dhall be only with the prios writien conseat of the Secretary of State.
‘This band is not svailable for use within the aren bounded by $30N 02E, S5°N 01E, S5°N 03W and 530N 03W.

In this band ihe paws: must not exceed 10 watts arp (effective radialed powet).

Use b m-ma‘m ancy |n this band shall aniy be with ﬂrwmmmmel’:m%nqeﬂwlwm
conmat indicate the power which may be used, wking nto consideration the chanacteristics of the licensee

10.  Slow Scan Television may be used in this band,
1. High Definition Television (A5, F5) may b used in this band.
12 Facsimile tansmission (A4, F4) may be used | this band,

ppﬁnw»gww

13, Data transmissio the frequ blndll-l‘-!‘!lﬂh and above provided (a) the Station callsign i
fnnumuhmmw. om"n]—nmm(; tes and (b) Hunnmm-;dwllhhthhnd:ﬂ&mﬂ;u-ﬂ
og zlephony.

s

A Artificial satellives may not be used by stations in the amateur service except in the bands 7-7.10 MHe,
14:14.25 MHz. 21-21.45 MHe, 28.29.7 MHz, 144-146 MHz, 435-438 MHz, 24,000-24,050 MHz,

The symbols used 10 designate the classes of emission have the meanings ssigned 1o them in the Telecommuni-
<ation Convention. They are:.

Amplifude Modularion

Al Telegraphy by onoff keving witheut the use of 2 modulating audio frequency.

A2 Telegraphy by an-off keving of an smplitud audio fr ar or by an<off
keying of the modulsied emission. ¥ .

A3 Telephony, double sideband.

AJA Telephony, single sdeband, reduced carrier.
A3H Telephony, single sideband, full carrier,

Al Telephony, single sideband, suppressed carrier.

Frequency for phase] Modulation

F1  Telegraphy by frequency shift keying without the use of modulating audio frequency, one of the two
frequencies being emitted at any instant.

F1  Telegraphy by on-off keying of a freq dul: audio fr ff keying of
frequency modulated en’ni;“m N e i

F3  Telephony.

Pulse Modulation

PID Telephony by on-off keying of a pulsed carrier without the use of a modulating audio frequency.

D mg:::;n;:kg mgd:'l moduuun; wd:o frequency ot lmquendu or lw oncffkwh\anh

P2E Telegr by on-off keying of 3 audio o1 by on-0ff keying of 2
mdud“:ix pulsed carrier — the audin mqnenqr or Freqwenun umduhmg the width (or dllralh:n)a!'
P L8

B30 Telephony, amplitude modulated pulses,
F3E Telephony, width (or duration) modulated pulses,

Eﬂm ﬁl;p:';pr;‘mmrgl.:ﬂzﬁnl direct current power Input to (i) the anode circuit of the valve(s) or (il) any

D.  Asan alternative, for A3A and A3J single !I.debnnd Iype(cfemtmm the power shall be determined by the
peak envelope power (P.E.F. ) under linear operation. Th o frequency wrpulpnkm pe ¢ under
Ibmr npmunn MI be limited 1o 2.667 times the DC input power o |h= ﬁ:‘

gives thy pawer by this method which may be used

E. Double Sideband Suppressed Carrier emissions are permitted within the terms of this licence.



NOTES

(3) The Secretary of State should be notified promptly of any change in the comespondence address of the
Licensee. Except as provided in {b) below, correspondence should be sent to the Home Office, Radio Regulatory
Department, Radio Regulatory Division, Waterloo Bridge House, Waterloo Road, LONDON, SEI 8UA.

()  Remittances and correspondence about payments to the Secretary of State required under this Licence should
be senit to The Cashier, Accounts Branch, Tolworth Tower, Ewell Road, Surbiton, Surrey KT6 TD5. It is unnecessary
to send the Licence when making remittances.

() Clause 4(1) of the Licence requires that the apparatus comprised in the Station shall be so designed, constructed,

maintained and used that the use of the Station does not cause any undue interference with any wireless telegraphy.
In order 1o prevent interference due to close coupling of aerials, the secial to be used for the Station should be sited
2 far 13 possible from any existing television or other receiving aerials i the vicinity. This is particularly important if
it is proposed to instal an indoar tranamitting nerial, e in the lofL, where interference may be conducted through the
slectricity supply wiring. In some clrcumatances it might not be possible to use an indoor serial,

(&) If the Station is situated within half a mile of the boundary of any serodrome, the hieight of the serial o any
[mast supperting it must not exceed 50 feet above the ground level. An serial which crosses above ot is liable to fall
or to be blown on to any overhead power wire (including eloctric lighting and tramway wires) or power apparatus
st be guarded to the reasonable satisfaction of the owner of the power wire or powsr apparatus cancerned.

(¢} Demands for closing down {see clause 11) can be expected to be received in connection with national
emergencies or when interference is being caused 10 3 Government wireless station or other important services. An
oral demand by 3 person acting under the authority of the Secretary of State to close down the Station will be
conflrmed in writing.

(f)  Under Section | of the Wireless Telegraphy Act, 1949, it is an offence to use any station or apparatus for
wireless telegraphy txu&t under and in accordance with 3 licence granted by the Secretary of State. Breach of this
provision may result in this Licence being revoked and the offender being prosecuted.

(g)  If any message, the receipt of which is not authorised by this Licence, is received by means of the Station,
neither the Licensee nor any person operating the Station should make known the contents of any such M“ﬂf‘-
its ow’j‘;in or destination, its existence or the fact of its receipt 10 ms“p:rm except a duly authorised officer of

Her Majesty"s Government, a person acting under the authority of the Secretary of State, or a competent legal
tribunal, and should not retain any copy of make any use of any such message, ot allow it o be reproduced in
writing, copied or made use of, [f is an offence under section 5 of the Wircless Telegraphy Act, 1949, deliberately
t0 receive messages the receipt of which is unauthorised or (exe2pt in the special circumstances mentioned in that
section of the Act) to disclose any information as to the contents, sender or addressee of any such messape.

th) It is an offence under Section 5 of the Wireless Telegraphy Act, 1949, to send by wireless telegraphy certain
misleading messages.

(i) This Licence does not authorise the Licenses to do any act which isan infringement of any copy right which
may exist in the matter sent or received.

(j)  This Licence does not absolve the Licenses from obtaining any necessary consent before entering on private
o public property with any apparatus.

(k) The Secretary of State regards himself as free 1o publish the Licensee's name and address at his discretion
uniless within one month of the date of lssue of this Licence the Licensee specifically asks that this should not be
done.

{1} The expression “wireless telegraphy™ used in this Licence has the meaning assigned to it in the Wireless
Telegraphy Act, 1949, and includes radiotelephony .
(m) With reference to clause (3) of this Li?enu it is secommended uul_l'or :mlfonnir_v the phonetic alphabet

contained in Appendix 16 of the Radio Reg Geneva, 1976, rep below should be used when the
letters of the ﬁ'm are transmitted phonetically.
A Alfs 1. Juliett 5. Sem
B.  Bravo K. Kio T. Tango
C Charlie L Lima u.  Uniform
D, Delia M. Mike V. Vietor
E. Echo N.  November W.  Whiskey
F.  Foxtrot 0. Oscar X X-Ray
G Golf P.  Papa Y. Yankee
H Hotel Q.  Quebec Z. Zulu
1 India R.  Romeo

7

FREQUENCY ~CHECKING EQUIFMENT IN AMATEUR STATIONS

The Home Office receives many enquiries seeking advice on sultable apparatus for frequency measurement for use in
amatewr stations. Particular makes and types of equipment cannot be endorsed or recommended, but the following

noted

1

P
demo
3.

should act a5 a guide to Home Office requirements.
A licenses must
{a)  be able to verify that his are within the ql band, {i.c. that no

appreciable energy is radioted outside the band).

(b)  use a satisfactory method of frequency control

(e} ensure that his transmissions do not contain unwanted frequencies (i.e. harmonics and spuricus
frequencies).

‘When his station is inspected by officers suthorised by the Secretary of State, the licensee will be expected o
nstrate that he can conform with the requirements {a) to (c) above.
As a general rule, a station requires 3 crystal reference source 1o comply with 1(a) and (b) abave so that:-

{a)  with 8 erystal an device of suitable frequency range and accuracy is
necessary to check that the desired harmonic of the crystal frequency iu:lcn'“;d, @ i

{b) witha itter that is not crystal lled a based on a erystal oscillator is necessary.

Within thess outline requirements the licensee is free 1o decide how he will meet the licence regulations.
The following comments may provide useful guidance:

(2)  Frequency measuring equipment should be of sufficient accuracy to verify that emissions are within
the authorised frequency bands. For example, operation in the centre of the 21,0 — 21.45 MHz. band would
require frequency measurement to an sccuracy of + 1.0% to ensure that emissions were within band, whereas
eperation within, say, 10 kHz. of band edge would require measurement to an accuracy of + 0.03%. When
determining the proximity of an emission to band-edgz, the bandspread due 10 medulation, on the
appropriate side of the carrier, needs 1o be added to the frequency tolerance of the carrier.

b) dy and crystal When used in conjunction with a ral coverage
receiver, 2 100 kHz. erystal is usually adequate for checking frequencies up to4 MHz. For higher
frequencies the spacing between 100 kHz. marker points is too small for accuracy, and a erystal of 300 kHz,
ar preferably | MHz. should be used in addition. 1T the receiver covers only the Amateus frequency bands
the h‘m::pr;sd scale will usually allow & 100 kHz. crystal to be used with sulficient accuracy throughaut the
the h.f. bands.

(c) Absorption wavemeters and similar devices. The scale length and accuracy should be suitable for
measurements of the required accuracy to be made, and the frequency coverage must extend up 1o the
second, and preferably the third, harmenic of the radiated frequency 5o that the presence of unwanted
frequencies may be detected. For v.h.f. and wh.l. transmittees, probably the best technique is to measure
the frequency of the } escillator as Ly as possible and 1o use an sbsorption device to
confirm that the wanted harmaonic has been selected. When 2 wh.f. or wh.f. converter is used in conjunction
with an h.f. receiver and the ealibration of the main receiver can be checked with sufficient accuracy, this
will provide a means of :‘reguenc-_v measarement but it is also advisable 10 use an absorption wavemeter to
check the measurement and to confirm that no unwanted radiations are present.

Produced in England by Her Majenty's Stationery Office, Reprographic Centre, Basiiden

RLn Ho. 389 9/76 TP &
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chapter 6

PICTURE
ks it SOURCES

IRTRODUCTION

There are two units which are essential to any television system, the picture scurce
and the monitor or receiver. Tne monitor or receiver will almost invarisbly contain s cathode
ray tube to display the television picture, but the picture can originate from & number of differ-
ent types of video source, for example:-

1. Camera 4. Pattern generator
2, Flying spot scanner 5. Alpha-numeric generator
3. Monoscope 6. Video recorder

All the video sources, with the possible exception of No. & have a common requirement in
that they need synchronising signels from the stetion Sync Pulse Generator(S.P.G,). This is to
ensure that all the picture will be correctly synchronised with the blanking and sync signals when
these are added later.

SIMPLE EQUIPMENT

Before examining some of these signal sources in more detail, let us look at the main
requirements in Amateur TV equipment for the beginner,

The eguipment should be easy and quick to build, cperate successfully and should allow
for expansion as the need arises,

The most elementary system for producing a TV picture is the Flying spot scanner. This
is suitable for generating captions etc. snd with suitsble opticsl arrangements can be used to

scan 35mm (2x2) =lides. The bassic srrangement is shown in Pig, 1.
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Figl.SMPE TV S¥sTeEmM

SYNC PULSE FENERATOR

The 5,P.G, is the heart of any tv system. This unit provides pulses, to lock the time-
bases of the flying spot scanner, or other video scurce, and mixed blanking and synchronising pul-
ses which are combined with the video signal in the processing unit to provide a composite (video
+ synec) video signal,

The experimenter who is just starting with amateur tv may feel that a full scele 8.P.G.
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to U.K. standards is rather more than he wants to tackle, This simple S.P.G. whilst not conforming
to the full waveform specification, is simple to build and get working, and will provide a satisf-
actory source of pulses for driving the ususl range of amateur tv equipment.

The S,.P.G. generates Mixed Syncs, Mixed Blanking, Line Drive asnd PField Drive, all at 2
volts p-p into 75 ohms, If the line and field drives are not required, these circuits may be omit-
ted. The line freguency, sync, blanking, and drives msy be set for LO5 or 625 line standards by
selecting the appropriate value of cepacitors in the timing circuits, The field oscillstor may be
free running, or if desired, locked to the mains frequency. High level outputs of line sync, mixed
blanking and mixed syncs are available for driving a Video Processing Unit, to be sited adjacent
to the 5.P.0. This unit is described later,

CIRCUIT ARRANGEMENTS

A block diasgram of the S.P.G. is shown in Fig. 2. The complete circuit is made up of
three basic types of circuit,s multivibrator, & pulse narrower and an Iinvertor output stage. The
complete circuit is shown in Fig. 3, and the associated waveforms for all parte of the cireuit

are shown in Fig. L.

SETTING UP

Assuming there are no faulta, the line and field frequency controls may be set by feed-
ing mixed syncs from the 8,P.G. into & video monitor, which has previously been set Lo operate
correctly on & broadcast transmission., The controls, RV1, RV2, should be set so that a locked
raster is obtained, Tne 6.3/12 volt meins-lock supply should be temporarily disconnected whilst

this is being done., Any faults may be located using an oscilloscope and comparing the observed
waveforms with those in Pig. 4.
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Berformance 405 lines 625 lines
Line frequency 10,125 Hz 15,625 Hz
Line blanking 18 us 12 us
Front porch 1.8 us 1.5 ud
Line Sync 10 us 4.7 us
Field blanking 1.5 m8 1.5 m3
Field sync LOO us 400 us

Accuracy is dependsnt on component tolerances,
The Video Processing Unit connects to X, Y and Z,

VIDEO _PROCESSING _UNIT

This video processing unit (V.P.U.) is intsnded to work with the 5,P.G, described sbove.
It is usual for the video signal generated by the video source (Flying spot scanner etc) to con-

sist of & positive-going voltege signsl, with suppression of the vidso during the line and field

blanking periods.

To make this signal into a composite video signal, sultsble for feeding to s monitor or
vision transmitter it is necessary for it to be processed, This entails inserting blanking and
sync signals of the correct timlng, duration and amplitude relative to the video component., The
controls in the processing unit enable the relative amplitudes of the various signals to be adjus-
ted to give the corrsct proporticns to the composite video signal. A Dblock diazram showing the
verious parts of the circuit is shown in Fig., 5, and the complets circalt is shown in Fig, 6.
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CIRCUIT OPERATION

Input video signals across EV1 are a.c. couple wia C2 to the emitter of Tri, Tri
emitter conducts on the negstive-going excursions of the video signel, thus restoecing the d.c.
component, The d.c, level is set by RV2, Tne d.c. restored signal 1s passed to the emitter
follower stage, Tr2, which has a high input and a low output impedance. Mixed blanking is in-
serted by D1 and D2, During the time the mixed blasnking input is at 0 volts, D2 is non-conduct-
ing end the video signel from the emitter of Tr2 passes through D1 to the base of Tr3. When the
mixed blanking input is at -6 volts, (dl.n’:lng the blanking period) the current through R6 switches
from D1 to D2 and D1 becomes non-conducting, thus blanking off the vids=o signal to Tr3. Leaving
Tr3 f'or a moment, the base of Trh is tsken to a reference voltuge, (nominally - 3.4v) provided
by the potentail divider R9,R10.

Negative-going mixed syne is superimposed on this reference voltage and can be sdjusted
in amplitude by RV3.

Returning to Tr3, the video signal with large blanking pulses is fed to the base, and



when this video signal is more positive than the reference voltage, Tr3 conducts and blanked
emitters of Tr3, TrL. When the blanking ma: the video signal more neg-
ative than the reference voltage, Tr3 cuts off and Try turns on, providing mixed sync at the
emitters of Tr3, Trh.

video is present at t

This composite video signal is fed to Tr5, the emitter follower output
stage which provides a composite video output of 1 volt p-p into 75 ohms

The d.c. restorer is guite satisfactory for fairly ‘e

imls, but for input

2an’ input s
y 'tilt' a e clamp may

line clamp is shown in Pig. 7.

signals containing a large proportion of mains hum or low freque
provide better results, The

circuit for a sultable
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LINE CLAMP OFERATION

Input signals scross RV are a.c. coupled via C2 to the collector of Tré and the base
of Tr2. Trb is non-conducting during the picture period but is turned hard on for a short time
during the blanking periocd. This effectively elamps the voltage at Tré collector and Tr2 base
to the potantial set by RV2. As this is done at the start of each line, it removes any unwesnted
low frequency tilt in the video signal. Positive-going pulses, required at the base of Tr6, are
g.c. coupled by C5 and provided by the S.F.G. from point '2'. The pulses are in fact positive-
going line sync pulses of about 3 volts p-p. R1L provides a small current which espproximately
compensates for the base current of Tr2, The points 'X','Y' and 'Z' should be connected directly
to these points on the S.P.G. using short lesds. It is essential that the O volt line is commnn
to both units.

SETTING UP

Connect a 75 onm termination to the output socket and connect an oscilloscope across
this termination. Set the 'Video Gsin' to minimum and the 'Set Black Level' to the negative end
of its rotation., Adjust RV3 for a mixed sync pulse amplitude of 0.3 volts p-p. Adjust RV2, the
'Set Black Level' so that the blanking pulse is just visible, giving & 'pedestsl' of sbout 10%
of the sync 2mplltude. Feed in & suitable video slignel to the video input, (ir a line clamp is
in use, the video signal must be blanked at line frequency) and adjust RV, the 'Tideo Gain'

control, to give a8 total output signal of 1 volt p-p. Waveforms at various parts of the circuit
are shown in Fig, 8.

LYING SPOT SCANNER

The Flying Spot Scanner (F.S.S.) system consists of a scenning unit containing a cathode
ray tube and a photomultiplier tube and amplifier ms shown in Fig. 1. A video monitor would make
a suitsble scanner but a modified TV =et con also be used, Here the mains supply to the receiver
is taken from an isclation transformer, to sllow a direct connection to the chassis, and the sync
signals are taken through & suitahle coupling capacitor to the base or grid of the video output
stage. Thia enables tne time bases to be locked to the syne signals from the S.F.G.

To generate a picture, & caption or picture is draswn on cellophane (similar to that used
on an overhead projector) and fixed to the Tace of the scanner picture tube, and the photomulti-
plier tube views the raster through the transparency. The varying brightness of the scanning
spot, seen by the photomultiplier tube, as it passes behind the caption, produces a varylng current
which, when amplified, becomes the video signal.

The photomultiplier tube contains a light sensitive photo-cathode and & multi-stage
electron multiplier giving a very high overall amplification, This amplificetlon can be readily
controlled by varying the applisd EHT voltege, A suitsble type of tube is the American 931A
(Mazda 27M1).

A normal TV picture tube, when used in the scanner, will give acceptable results for
Amateur purposes, although specisl ( snd uswally very expensive) F.5.8, cathode ray tubes are
availsble for professional use. The main problem being the long ‘afterglow' from the picture
tube phosphors which causes some smearing of the picture. Afterglow correction is normally built
into the P.8.8. head amplifier snd this is adjusted for optimum results.

». 8,8 HE AMPLIFIER

This P.5.8. head arplifier provides afterglow correcticn and simple gamma correction
with the minimum of components. The circuit is shown in Fig. 9.

The photomultiplier tube provides a video slgnal eurrent of about 100uA p-p. This
signal is a.e. coupled to the input of the current amplifier Tr1 and Tr2, The low freguency
current gain of Tri and Tr2 is about X3. At high frequencies the gain increases due to C7 and
the afterglow correction circuits associated with VR1, VA2 and VR3, which shunt the feedback
resistor R18. Details of adjustment are given later,

Amplified current signals st the collector of Tr2 are directly coupled to the base of
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Pr3. The normal current gsin of this stage depends of the beta of Tr3 (60-300). Negative shunt
current feedback is fed to the base of Tr3 via D2 and Cli, The amount of signal fed back is deter-
mined by the setting of VR6. Due to the curveture of the V/I characteristics of D2, a simple
form of gamma correction is provided and cen be adjusted for best results ss szen on the viewing
monitor,

When operating normally the complete circuit provides 1 voltp-p videe intc 75 ohms for
an input signal of 100uA p-p. No videc gsin control is built into the video head amplifier it-
self, but the overall sensitivity mey be adjusted by varying VR4 snd VR5 and thus the EHT supply
to the PM tube.

SETTING UP

Make a setting up transparency chari as shown in Fi.g 9., the longest black bar being
about % of the picture width, and Tix to the scanner screen. The overall gain should be set by
adjustment of VR4 end VR5, to give about 1 volt p-p output signal with VR1, VR2 and VR3 at mexi-
mum resistance and VRE at minimum resistance.

Allow sbout 15 minutes for the ¥.5.5, tube to settle down before commencing other

ad justments, When viewing the test chart on the monitor, VR1 should be adjusted for the best
definition of the smallest block, VR2 for the best definition of the next hisher blocks and VR3
for minimum streaking st the end of the longest blocks, The value of C7 was chosen emplrically
and its value may be changed between 100pF - S00pF for best detail. When scanning s photograph,
VRE should be adjusted for best grey scale when viewing on the monitor. The 'video gain' VRL,
VR5 should be increased &8s necessary. For all adjustments, the output must be terminated in a
75 ohm resistor,

POWER _ SUPPLY

A suiteble power supply for powering all the units described is shown in Fig., 10, The
zener diodes are 2 watt types and other mekes of at least 1 watt rating would be suitable. The
EHT supply for the photomultiplier tube is lethal and due care should be taken, particularly in
ensuring that the earth return for the EHT remains connected at all times.
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ADDITIONAL VIDEO SOURCES
After starting with the basic Ameteur TV system, the next move is to add an alternative
video =ource, such as one of those listed previously., The problem of connecting this into the

system i3 solved by 'looping through' es shown in Fig. 11.

All the csbles are 75 ohm coaxisl and sfter looping through as many units ss required,
& 75 ohm termineting resistor is connected to the lst coax socket to terminate the coexial cable
For convenience the terminating resistor may be built into the equip-
In each unit a buffer amplifier, with high input impedance
A simple emitter follower stage is

in its correct impedance.
ment sud iz swltened in when regquired.
picks off the signsl without mismatching the coaxial line,
quite sdequate for this. The usual pulse signal smplitude is 2 volts p-p when the cable is ter-
minated, Video and composite video signesls are usually 1 volt p-p, 2Zain with the cable termin-—
ated in 75 ohms.

PATTERN GENERATOR

The pattern generator can provide an inexpensive and consistant video source. Different
patterns will enable particular tests to be made on the equipment, in addition to providing a
standby signsl whilst other sources are being adjusted or worked on.

CRUCIFORM GENERATOR

This Cruciform Generstor, by T. Brown, GG6AGM/T, provides an adjustable 'cross' pattern
which is essily identifiable under difficult transmisslon conditions, It is also very useful for
showing up L.F. distortion, 'tilt' etc. The circuit uses TTL 74121 monostsbles and is shown in
Fig. 12.

GREY SCALE STATRCASE GENERATCR

This Grey Scale Generstor provides a staircase waveform at line frequency and is prin-
cipally used for checking amplitude linearity of, for example, a transmitter viaion modulator.
The circuit is shown in Pig. 13.

The circuit consists of 8 gated cscillator using a dusl Schmitt-trigger 7413 and a de-
cade counter 7490. The counter is reset to zerc on the trailing edge of the line blanking and the
gated oscillstor runs until & count of 8, when the binary outputs are at logic 1 ceusing the clock
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to stop. The binary outputs ere weighed by R3, R4 and R5 and summed in Tr2, giving s staircase
output at the collector,

TELEVISION CAMERA

The Television Camera is by far the most useful video source as it can provide live
pictures around the Station, ineluding close-ups, and can be used with various Test Cards for
guelitative tests and station identification. There are & number of TV cameras in Amsteur use
employing an Image Orthicon camera tube, but by far the most popular is the type which uses a 1
ineh Vidiecon tube. This type of tube is capable of producing very acceptable pictures.

A number of commercially made Vidicon cameras are available from time to time on the
second-hand market, & populer example being the Pye Lynx.

For the amateur who wishes to build his own, several articles have been published on
this subject and printed clrcuit boards ape available for some of these designa, A certain amount
of mechanical construction work is required but the usual range of home workshop toocls are suff-
icient to carry out this work sucecessully.

Commercial Vidicon cameras usually have the camera tube in a fixed position relative to
the lens and focussing range of about 1 metre to infinity. For Amateur TV purposes it ls useful
to be able to focus to closer distances and some means of moving the Vidicon relative to the lens
is very deszirable as this will permit focussing down to & few centimetres, If you decide to
build goar cws cemera, the extra effort in bullding a sliding srrangement for moving the Vidicon
and its scan coil assembly, is well worth while,

THE VIDICON CAMERA TUEBE

The Vidicon Camera Tube has a flat window at one end on which is a2 transparent conduct-

Target Focusing coil

ERCRREER

AN
A
Patat bttt

Cathode

Glass E!
faceplate

Target’
connection G4 Horizontal and vertical
deflection coils
A mounted vidicon
The target section. Photoconductive

Transparent layer
conductive film

Target electrode



ive coating which acte as a signal plate, The terget, which consists of a photoconductive layer,
deposited on the signsl plete, is scanned by a fine beam of electrons generated by a simple elec-
tron gun. The modulator, G1, controls the beam current, the limiter, G2, accellerates the elec-
trons and allows a narrow beam to enter the wall ancde, G3, which controls the electrical focus
in conjunction with the magnetic Tield provided by the focus coil. A mesh, G4, mounted across
the end of the wall ancde provides a strong decelerating fleld in front of the target, The beam
of electrons stebilises the surface of the target at cathode potential. Thus by applying & pos-—
itive potentisl to the signal plate via a signal resistor, apctential difference is set up across
the target. Where light falls on the target a more conductive path is established, a current

flows across the target and the potential of the illuminated area rises towards the signal poten-
tial, When the beam scans the target surface it restores the elements In turn to cathode potential
and produces a varying signal current in the signal resistance which constitutes the video signal.
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Magnetic deflection of the beam is provided by sets of coils driven by the scanuing circults.

A disgram of the Vidicon tube is shown in Pig. 14.

VIDICON CAMERA

The Vidicon Camera to be deseribed is one which has been built and operates satisfactor-
ily. The circuits are partly modified commercial designs and partly original and the whole cir-
cuit 1s included as an example of cireuitry used in a Vidicon camera for Amateur TV purposes,
retier than & fullt detailed constructional article., It is not & 'Close Circuit' type of camera
and does not provide composite video or & modulsted RF output.

The block disgram of the csmera is shown in Fig. 15. The camera requires Line Drive,
Field Drive and Mixed Blanking signals and provides non-composite video for feeding to a video
processing unit.

The Pocus Current Regulstor stsbilises the current to the focus coil to prevent variat-
ions of current due to any change of coil resistance with tempersture, Fig. 16,
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The Line and Field Time Bases provide the necessary scanning currents for the deflection
coils and sre synchronised by the Line Drive snd Field Drive signals originating in the Station
8PG. PFigs, 17 and 18,

Blanking for the Vidicon tube is provided by a blanking amplifier driven by the Mixed
Blanking, agedn from the station SPG. Fig. 19.

The Head Amplifier and Main Amplifier are combined in one circuit and provide an empli-
fier having the necessary low noise, high gain and wide bandwidth for amplifying the small video
signal currents, from the Vidicon tube up to the nominal 1 volt p-p level, PFig. 20.

The Vidicon Controls consist of appropriste potentiometers and decoupling circuits for

setting tne operating potentials of the tube., Heater voltage stabilisation is also incorporated.
FPig. 21.

The HT Inverter employs a ringing transformer, with voltage rectifying and multiplying
cireults which provide a +300 volt and & -100 volt supply for the Vidicon tube. Fig. 22.

The Voltage Stabiliser provides s -10 volt supply for powering &ll the sections of the
camera. Fig. 22. The stabiliser will accept inputs from -10.5 volts to-13.5 volte and will opera-
te satiafactorily from & car bettery or a conventional mains transformer, bridge rectifier snd
capacitor amonthed supply. The transformer used has a secondary of 12.5 volts at 1.8 amp rating,
with a 10,000uF capacitor for smoothing.

The Vidicon camera described above is designed to use an Integral Mesh Vidicon tube.
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If a sepsrate Mesh type of tube is to be used then the Mesh, G4, should be connected to the Wall
Anode, G3, and the tube used as thouzh it was an Integral Mesh Type,
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VIDEC MIXER AND PROCESSING UNIT

This unit consists of & two input (A-B) mixing unit containing two buffer amplifiers,
fader potentiometers and & summing amplifier, followed by & Video Processing Unit. Figs. 24 amd
25. The VPU has the same pracessing cireuits ss the simple VPU, deseribed previously, but to
make this unit conform to stsndard levels of pulse input signals, extra stsges have been added to -
generate a clamping pulse and to amplify the blanking end sync signals,

Although the two inputs are shown connected to two sets of coasx sockets, the mixer would
normally be connected to tws rows of push-button switches ensbling any two of a number of inputs
to be selected and mixed. The construstion of a suitable 'quadrant' type feder is described in
Cg-TYV No. 79. A sultable power supply is shown in Fig. 26,
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) (] H R __GENERATOR

One version of this type of video source uses s number of digital integrated circuits
to provide the necessary 'seanning' of a disde matrix which is hard-wired for the particular
Csll 8ign of caption.

In the most sophisticated character generators the informstion to be displayed is
keyed in, using & Teletype keyboard, and stored in a digitsl memory. This is scanned elsctron-

ically and in conjunction with a character generstor I.C., the information is rzad out in serial
form to produce the video signal.

MONOSCOPE _ CAMERA

The Monoscope Camera is & device for producing television signal of a test chart. Tne
camera utilises a Monoscope tube which hes the required test chsrt printed on a target in a mat-
erial of different secondary emission properties, from the target base., When this is scanned by
an electron beam & signal is developed due to this difference in secondary emission properties,
The Monoscope tube is of conventional cathode rey tube shepe and the target is mounted inside
the tube in the position of the normel screen. The tube is magnetically scanned and the output
signal is amplified to stendard video level. The most likely source of supply for & Monoscope
tube is from surplus or second-hend equipment and the test chert 1s likely to have the original
owners name in the pattern.

REFERENCES

General
1, 1.B.A, Technical Review Ho. 1 & 2. Independent Broadcasting Authority
2., A Simple Amsteur Televidion Stastion, I. Waters CAT 70 Bookiet B.A.T.C.

Flying Spot_Scanners

1. Afterglow Correction Technigques, P, Blakeborough., G @ = T V No. 69 -
2, A Flying Spot Slide Scanner M.H. Cox C § - T V No. 50 p.13

3, A F.5,8, Telecine System for 16mm GERJO/T C Q - T V Ho. 50 p.19

L. PFlying Spot Scanner. Calculatio of Optics, Transparency scanning C Q - T V No. 30 L Y

Pattern Generators

1. Step Wedge and Grille Generator. J. Lawrence. G q - T V No. 72 p.it.

2. A Cruciform Generstor. T. Brown C @ — T V No, 85 p.15.

3. TV Pattern Generator. K. Wolk. VHP Communications Aug. 73 p.177. Nov. 73 p.250.

Character Generators

i, 4An I1.C, Character Generator. D, Lawton. C @ - T V No., 74 p.3.

2. An I.C. Character Generator. M. Allard, C @ ~ TV No. 78 p. 16.

3. A Character Generator for ATV, WALJNA, Speciallsed Comrunicstlon Techniques ARRL p. 35.
L. TV Typewriter, Don Lancaster, Radio-Electronics (Gernsback Publications U.5.4.).

Vidicon Tubes and Cameras

1. Television Camera Tubes with Photoconductive Targets,
W.P. Longhurst and A.J. Woolger. English Electric Valve Co.

2. Some Aspects of Vidicon Performence. H.G. Lubszynski, Dr. Ing, 8. Taylor & J, Wardley.
E.M.I. Electronics Ltd.

3. E.M.I. London Symposium 1964, Camera Tubes, A.C. Dawe. E.M.I. Electronics Ltd,

L4, FETs as Input Stages for Cameras Tube Amplifiers., Mullard Bulletin. Nowv.1369,
&CQ-TYV HNo. 71 p.5.

5. A Camera Tube Head Amplifier. P. Rainger, R.T.S, Jouraal Vol. 11. No. 10 1267 p, 230.

6. Mullard Closed Circuit TV Camera Kit, Crofton Elsctronics Ltd.
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Practical Electronice CCTV Camera. A.V, Plotmen & G.D, Biszshop.
Practieal Electronics Sept. 74 p.766. Cet. 74 p. 879. Nov. 74 p. 986. Deec. 7h p. 1056,

Monoscope Generator

1.
2.
3.

A Simple Monoscope Unit, M.H. Cox, C @ - T V No.30 p.h.
A Monoscope Camera. Jeremy Royle, € @ — T V No.34 p.6.
Grahem Hill's Monoscope., C Q@ = T V No. 4. p.5.

A genersl view of the Vidicon Camera.

Slde view of Vidicon Camera showing regulstor and EHT bosrd.
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chapter 7

VIONITORS

By Brian Summers GEATU/T

The television camera is only half the story of the C,C.T.V. or Radio Frequency Tele-
vision link. The other half, and of eqgusl importance, is the plcture monitor, Monitors come in
all shepes and sizes snd two distinct types, i.e. monochrome or colour, All monitors are similar
in principle and have a number of common features and components. Referring to FPig. 1 which
is & block diagram for a monochrome moniter, the video signal input of standard level (7w video
J3v syne) is connected to SK1 and the 75 chms termination resistor is switched into circuit by
§W1, if the monitor is on the end of the input cable. Alternatively , the video signal mmy be
looped of SK2 and taeizen to another monitor and subsequent termination. Occasionally the need
may arise for the monitor to operate on non-composite video signals (i.e, no sync pulses) in
which case SH2 should be set to external syne and synchronising pulses fed to SK3 which may or
may not be terminated as regquired. Tne bleck diagram is very similar to an ordinary television
set and indeed conversion of one will be described later. Most of the controls are self-explan-
atory, i.e. line hold height etc. Tne brightness control should be adjusted to displey a dim
raster with the contrast set to minimum; then advance the contrast for correct grey scale, Video
and sync connectors in older equipment are usually 50239 sockets and BNC in more recent equip-
ment. In nome-brew equipment the Club standard recommends Belling Lee TV type sockets.
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Precision monitors are used for critical examlnstion and produce an excellent picture
and ofta:n feature all mejor controls accessible from the front psnel, Controls for varying the
scan amplitudes are provided to enable the picture edges to be observed. Regulated EHT is
applied to the CRT to prevent picture blooming end de-focussing on peask-white. The videc amp-
lifier will have 8 clamp circuit to fix the black level, Industrial monitors are basic in their
design and are frequently built to a pricel Often being no more than a "monitorised" televisich
set in a metal case, Colour monitors are more complex and expensive than their monochrome
brothers, because of' the extra video amplifiers, scanning and EHT requirements. The shadowmask



tube reigns supreme in colour meonitors but is not without competition notably from Sony's Trin-
itron Tube., Referrcing to Fig. 2 the reader will see that the block diagram is quite similar

to the monochrome one in prineciple, Description of the method of working of the shadowmask tube
can be found elsewhere, The line scan and EHT supply are extra powerful and caution should be
employed when working on a colour monitor especially if a shunt EHT regulator valve is used, as
these give off lots of nice (?) X-rays. Spece is sometimes provided for a plug-in decoder for
PAL or NTSC. Input connections are red, green, blue and sync, or if s de-coder is fitted an
en-coded signal input socket.
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As an amateur the financial situation will usually decide what sort of monitor is
acguired, Monitors often appear on the surplus market and enqguiries made to surplus electronic
dealers will often produce an ex-broadcast company or industrial monitor. Colour monitors are,
at the time of writing, hsrd to obtain second-hand at a reasonable cost, The other alternatives
open to the amateur are:

. build it
2. meodify a TV set
5. buy a new one
Modification of a domestic tv receiver must take into account the power supply as

must TV's feature the live chassis technique. This MUST be isolated by the use of 2 double-
wound transformer so that the chassis can be connected to the supply earth. See Fig. 3.

Wt
¢

FEATERS A S, == Pt i=
S
i o

HT™

Lll FIG.&

1




WARNING IT IS DANGEROUS TO USE A TV AS A MONITOR WITHOUT A MEANS OF ISOLATING THE CHASSIS FROM
THE PUBLIC ELECTRICITY SUPPLY. The transformer selected must be & double wound one; an auto
traneformer is not a safe one as no isolation is provided., The rating of the transformer will
be dictated by the power requirements of the set., See maskers panel for the wattage required
for secondary rating. Usually about hslf to one and a half amps are required. Sometimes an
old HT transformer can be found with a 250v winding of sufficient current., Trensformer eccnomies
ecan be made by removal of the tuner and IF stages, reducing the HT current requirements and
heater total voltage enabling the heater chain to be fed from a tap on the mains transformer
secondary with appropriate adjustment of the dropper resistor. Siting the transformer will
require some experimentation to £ind the position of least picture disturbance by the magnetic
field from the transformer. The best position is behind the electron gun in the tube neck,
though not always possible due to the cabinet shape, Try rotating the transformer ess the int-
ensity of the magnetic field is not uniform about the transformer,

Moving onto the video input stage, which is needed to raise/the signal from 1v to
3 or Lv for the video output valve, if the recelver section is to be kept 2 switch will be needed
to select the video input or the receiver, The video signal is positive-going i.e. peak white
equals maximum signal voltage. According to whether the CRT is grid or cathode fed with the
video signal and the number of stesges of amplification (polarity reversal with each stage) an
extra stage may be required to invert the signal polarity. Input arragements can be as described
earlier in Fig. 1.

As the sync separator normally takee its signal from the viceo amplifier it is not
always possible to provide easily & separate sync input, PFig. 4 is a simple one stage input
circuit. VR1 is the contrast control and should be accessible when the monitor is in use, The
circuit may be constructed on a piece of vercboard and mounted near the video output valve. Fig.
5 shows a typical valve output stage and Fig. 6 a typical transistor output stage.

250uF BC107 Ts Video amp

14opt Y L
sK2 ' [ l . l H N
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"CONTRAST"
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I 100K (A.OT for 12v HT)

FIGURE 4

Fig. 7 details the complete video input stage, with input protection circuit and HF
compensation trimmer, Adjust R1 to give 14 to 15 volts HT on the supply rail. A positive
voltage mey be available in the TV from the IF strip if it is transistorised and this could be
used for the video pre-amplifier.

Pig. 8 shows a complete monitor circuit which wes published in C @ - T V No. 76.
Martin GSAEI/T, the author, says in his article that it is very easy to construct and the cost
is quite reasonable,
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Fig. 9 is an explanatory disgram for a black level clsmp ecircuit often used in video
amplifiers to stabilise the black level. Prom this figure it will be seen that two dicdes in
conjunction with the resistors R7,8 &end 9 form & bridge scross one diagonal of which is the base
circuit of VT2, and across the other the push pull source of clamp pulses. During the applica+
tion of these pulses in the polarity shown, a circulating current flows in the bridge network in
an anticlockwise direction charging the capacitors C4 and 5. At the conclusion of the clamp
pulses these charges start to decay through R7, 8 and 9. The time constant is long compared with
the line perliod and only a small loss of charge occurs, Thus, except during the clamp pulse
period both diodes are cut off and the base to earth impedance is high, During the clamp pulse
period both diodes will conduct. Assuming R8 to be at the centre of its travel, the base of
VT2 will take the potential at the oppeosite end of the diagonal, i.e. earth potential, By
ad justment of R8 the potential applied to the base of VT2 may be raised or lowered relative to
earth, as the bridge is unbalanced.

The clamp pulses are normally timed to cccur during the blanking intervel of the video
signal which corresponds to black, or bears a constant relationship to it, Thus the mean pot-
ential of the signal at th2 base of VT2 is controlled so that at the start of each line the
sbsolute potential correaponding to black is constant and independent of the signal content,

:
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An interesting alternative way of using a domestic TV receiver as & monitor is to
modulate the video signal onto a carrier and feed this into the aerial socket on the TV. Dep-
ending on the line standard the carrier would be in band 1 for 405 lines or band 4 for 625 lines.
Tunz the TV receiver for best "reception" asnd that's it., The TV reqguires no modificetion and
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Bly

this technique is wvery useful for the househeld TV.
described in it.

REFERENCES

A trenslstor monitor © @ - T V No. 76

A simple black level corrector C @ - T V No. B7
A video amplifier C Q - T V No. 80

A UHF video modulator C Q = T V No. 76

TV monitor "Television" August 1971.

CQ =TV No. 76 has a suitable modulator
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chapter 8

RECORDING

By J.J. Rose M.R.T.S. G6STO/T

Introduction

The basic principle of recording elsctrical signals on magnetic tape is relatively
eimple, For recording sound, the sound signals, having been sultably amplified, are aspplied to
a magnetic transducer, across the air gap of which magnetic tape is drawn at a constant veloclty.

The tepe consists of a plastic base material on one side of which is deposited a layer
of oxide of a ferromagnetic materisl, The tape can therefores be magnetised but remzins an elze-
trical insulator. It will be realised that it is possible to vary the magnetic Tlux denslty
along the length of the tape without it 'evening out' to one long magnet and so tne electrical
sound signals can be 'written' onto the tepe in the form of & [luctuating magnetic field.

To recover the sound information from the tape it is agsin drawn scross the air gap
of the transducer, or head, and the varying flux densities on the tape induce varying elsctrical
gignals into the coil of the head, This is amplified to & useable level snd fed to the loud-

speaker, line, etc..

Unfortunately, even with sound signals, there are soms other snags to be overcome,
One such snag is the tranafer characteristic of the head to tape and vice-verssa,
largely overcome by mixing with the signal to bz recorded another slignal some four to [ive times

higher in frequency than the highest Crejquency to be recorded. Tials Is generally called the

this ecan be

bias signal,

Another problem which must be countered ils the rising response with freguency charac-
teristic of the magnetic transducer or head, which csuses the ocutput to rise at a rate of somz
6db per octave. Tiis means that in the playback mode of the tape recorder tne amplifier must
bte made to provide a falling response also st 6dh per oetave If a linear output is to:be achieved

The limitetion of frequency response of such a system is Imposed both by the tape asd
by the trensducer. If the tape iz considered to be an assembly of very short magnets it will be
sppreciated that at high frequencies, whers we require bands of dense magnets to be sandwiching
bands of less dense magnets over a very short length of tepe they will te to 'even out'., Also,
the magnets become so short that they tend to demsgnetise themselves., The limitation impossd on
the tranaducer is due to the fact that the air gap must have a finite width, Preseat-day trans-
ducers h-ve & very narrow air gap, in the order of 0.00012 ineches, but even so, there is o limit

to how much detail it cen writs onto the tape and in fact, present-day technology allows recording
at sbout 2KHz per one inch per second of tape velocity. 4 tape being tra
ducer at & velocity of 33 inches per aecond would therefape permit recording and playbsck up to

about 7.5KHz and 74 inches per second would permit 15KHz. Inereasing the tape velocity spreads

sported past the trana-

out the information along the tape and therefore permits higher fregencies to be reeardad,

Video Recording

Whzn recording sound signals a responase of up to about 15KHz ls required but for video
signals a response of 50H: to 3MHz or more is essential, This amounts to more thun 15 octaves
and such a range of frequencies is clearly quite impossible even if the tape is tponaparted fast
enough to respond to 3Mdz. Therefore, two more problems must he solved to allow tie recording of
video signals. First, tie effective lead to taspe speed must be raised to sccomodate the high
froquencies whilst retaining s practical linear tape spezd and hence a reasonable period of re-



cording time with 3 reasonable size of tape spool. Secondly, the number of octives required to
be rzcorded nust be reduced without loosing any information.

One method of solving the head to tspe speed difficulty which has been used profession-
ally in broadeasting cirecles for guite a leong time is the quadruplex system. For this, = tepe
2 inches wide is used snd is transported at 15 inches per scecnd., Four record/playback heads are
used and these are fixed to the periphery of a disec which is driven by a motor such that the heads
are drawn acroas the width of the tape, Tihe hecad dise is driven at 15,200 revs. per minute and
as each revolution sweeps each of the four heads scross the tape sequentially this amounts to
8 inches per revolution. The effective head to tape speed is therefore 2,000 inches per second
and more than adequate for tne required frejuency. In practice the information which is recorded
by each of the four heads is made to overlap, at beginning and end of esch sweep, that which is
recurded by adjecent heads, This preduces the useable distance travelled by the heads to 6 inches
per revolution and so compresses the information on the tape to an equivalent of 1,5C0 inches
per zsecond out thet is stlll sufriclent for the purpose and allows the edges of the tape to be
eragsed and used to record control information and sound.
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The main problem with guedruplex mschines is that due to the very high speeds and high
arder of sccuraciss inveolved taey sre very expensive. PFrom £30,000 upwards. In view of this the
'"Helical scan' machine waa developad, which is & compromise between a linear type, such as a8
sound recordar, asnd the guadruplex machine and is now the type most commonly encountered by the

ama teur.

The Heileal scan mschine is arranged so thet the top edge of the tape leaving the supply
sposl iz level witli the botbtom edge of the tape entering the take-up spool. The tape passes first
mcross the face of a full tape-width erase head end onto the edge of & drum, In the process of
being draw; sround 120% of the drum zircumference the tape guidea cause the tape to be elevated
a distance egual to the width of the tape. On leaving the drum the tape passes heads to erase
the edges and to record control information along the bottom edge snd sound along the top edge.
The “rum contains a disec to which are attached, usually two, diametrically opposed record/play-
back heads the tips of which protrude throuzh e slot in the periphery of the drum. If the disc
is rotating in a directlion such thet the head tips are trsvelling in a direction opposlite to that
of the tape the tips will meet the tape at the bottom edge and, after 130° of rotation, will
leave the tape at the top edge. By currant recording standards the drum is sbout 4 inches die-
meter so each hesd sweeps a disgonsl path across the tape some 6% inches long. Por convenience,
the heads rotate at 25 revolutions per second and so each sweep will record one frame of the
television pleture; which has tae secondary advantage of being able to stop the tape and view
g atill frame, The tape iz transported at sbout 5% inches per second and, sllowing for the loss
of the tape edge for tie recording of other information, this gives an effective heesd to tape
apeed of shout B25 inches per aecond and is quite adequate for most applications; allowing a top
frequency in excess of3MHz with sulitably compensatsd amplifiers,
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The problem of reducing the number of octaves which have to be recorded is solved in
basically the same way for all types of video tape recording mechines. Instead of recording the
video signal directly onto the tape with sn accompanying bias signal it is used to frequency
modulste'a carrier thet is generated within the machine. The carrier is generally arranged, in
small machines, to be at about 3MHz at the tip of the synchronising pulses and to be at sbout
L.5MHz for the signal at peak white and it may be seen shat this is considersbly reduces the
range of frequency tnat is demanded of the tape,

Machine Control

With & system that uses linear recording track and s stationary record/playback hesd
the only reguivement of the mechanical arrangements is to draw the tape paat the head at a con-
stant veloclty equal to that at which it is recorded. However, with systems using moving heads
it is more difficult to ensure that the condltions of head speed, relative head position and
tape speed are exactly duplicsted during playbeck. The videc information recorded on the tape
is insufficient for use in controlling the mathine, and besides it is not asvailable until the
machine i3 running, Control information must, therefore, also be recorded to provide a reference
Tfor the speed of the tape witn respect to the speed of the heads,

In order to closely control the speed of the head disec it is driven by a servo motor
from a voltage controlled oscillator and power amplifier. The drive for the capstan for trans-
porting the tepe is similarly controlled., On the head disc there are mounted two small magnets
which, when the disc is rotating, pass a fixed pickup head and provide s 50Hz pulse when thne
disc speed is correct. Tnis 5CHz pulse is fed to & discriminator, the other input of which is
fed with 50Hz field pulses derived from the video signal which is being recorded. The error
voltage from t.e discriminator, if any, is used to control the freguency of the disc motor drive
oscillator and therefore holds the disc speed fixed relative to tne recorded video field pulses.
The 50Hz pulses from the disc reference head are also recorded along the bottom edge of the tape
for use during playback and this is referred to ss the control track, The tape is transported
through the machine by the capstan and on the flywheel of this there are slsc magnets to provide
a reference pulse in an adjacent head for the speed at which the tape is being tranaported.
During recording the caepstan servo motor ls controlled from the compsrison between the video
field pulse and the pulse from its own reference head output. During playback a speed reference
is required and a sample of 50Hz mains is generally used, although in larger industrial and
broadcast machines provision is made for deriving this reference from the statisn synchronising
pulse generator., For the control of the dise motor during pleybaek the external reference, i.e.
the mains or 8.P.G. field pulse, is compared toc the output of the disc reference pickup head and
any error voltage is used to correct the spsed of the disc motor by altering the frequency of
the voltage controlled oscillator. The capstan speed, however, must be held correct with res-
pect to the speed of the head disc. This is the purpose of the control track. The disc speed
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has already been detsrmined, so the capstan can bYe controlled by comparing the disc pichkup head
output with the 50Hz output >f the control track head and using that error voltage to control

the frequency of tae capstan motor driving oscillator, One small dificulty arises here in taat
the phase of the external reference signal cannct be gusranteed to be in agreement with the con-
trol track signal, nor indeed can it be guaranteed to be the samw on two different occasions if
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exteraal cables, ect., have been changed. The consequence of incorrect phasing is that the
record/playback head tips will be scanning the tape at some peint between the recorded bands, the
exact position being determined by the amount of:the phase error, and a very noisy 'snowy) piec-
ture or no picture st all will result. To overcome this problem a varisble phase-shift network
is included in the signal path of the control track head on playback only and the control spindle
of this is usually marked "Tracking". This control willieffectively move the video heads pre-
cisely onto the recorded tracks on the tapes,

It is not absolutely essential that the servo loops ars arranged in this way and it
would be Just as effective to spply the external signsl to the cepstan diseriminator and the
control track signal to the head disc discrimineator although the former arrangement will probebly
stabilise guicker after switching on,

The servo system as described is used in all broadcast machines but usually in & far
more elaborate form, with the option of having line by line reference to the station synchronis-
ing pulse generator and the ability to lock the machine to the 8.P.G. on record as well as on
playback. The mechine will synchronise in a few seconds from switch on end its ocutput can then
be regarded i1 the sams menner as that of & station cemera in that it can then be faded in on
the vision mixing eguipment without picture breakup. Obviously, such machines are very expensive
due not only ta the very extensive electronics involved, but also to the very high standerds of
mechanical accuracy demanded by the tape transport and head disc mechanics. Even so, the stand-
ard of picture stability schieved by the helical scan machine is not good enough for broadcast
use without furtier correctiosn ss there is no means of ensuring that the friction of the tape
around the relatively long path of the head drum will remsin constant. Also, the mass of the
head dise 13 very large compared to that of the quedruplex machine and it is not possible to
make guick changes in the speed of the heads due to this and in consequence the short term stab-
ility of such machines could not be relied on. Because of this almost all broadcast machines
were of the quadruplex type until falrly recently when a new development made it possible to
correct thd errors in the mechsnically cheaper helical machine., The device which made this poss-
ible was the "Digital Timebase Corrector'.

In either form taese machines are far beyond the pricé bracket of the domestic user
and generally fer too large to be accomodated. In a closed circuit environment the errors of
the helical machine are of little conseguence &s most television monitors have "flywheel" syne
and are very tolerant of slight changes in the timing or the picture., PFor the domestic msrket
a simplified version of the servo eircults has been developed which obviatea the need to use
very expensive servo motors and moter drive amplifiers. The basic arrangement of the helical
scan head disc and capstan remains the same but the servo motors are replaced by "sguirrel cage"
induction motors which, uncontrolled, will run st & slightly higher speed than is required. An
aluminium dise is sttached to the shaft of these motors, the edge of which passes through the
air-gap of a magnetic core wound with a eoil, This forms an eddy-current brake. The reference
pulse, i.e, separated field sync for record or a sample of mains for playback, is applied to a
saw-tooth generator in each of the motor control circults. The saw-tooth is passed to & sampling
gate which is normally closed. For the head disc motor the sampling gate is opened by the video
head disc reference-pulse in elither mode of operation and the amplitude of the saw-ttoth during
the gating period is passed to & current amplifier feeding the eddy-current brake. The motor
is therefore slowed down by the brake to the correct speed. For the capstan motor the sampling
gate pulse is derived from the reference head coupled to a disc on the capstan motor shaft, on
which are mountsd magnets in a similar manner to thst on the disc drive motor, in the record
mode. In the playback mode the ssmpling gate pulse is obtained from the control track =signal
and in both modes the result is used to operate an eddy-current brake on the shaft of the capstan
motor,

As nas been previously mentioned the esscciated sound signal is recorded on the top
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edze of the tape. The record/playback head is similar to those used in a sound tape recorder
and the sane bias level and frequency limitations apply. So, at a tape speed of 5% inches per
second a high freguency responce of sbout 11KHz can be expected.
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Editing

It is possible to edit videotape by simply cutting it and splicing the enda together
as with a sound tape recorder. However, if the pattern of the recorded tracks on the tape is
considered, 1t is cbvious that severe disturbance of the picture will occeur during the transition,

Ideslly the tspe should be cut along the dead space, or guard band, between the record
ed tracks and a developing sclution is available to make the tracks visible for this purpose.
This process is difficult with & guadruplex machine where the tracks ere almost straight across
the width of the tape but with a helical scan machine, where the tracks run diagonally across
the tape for s considerable length of the tape, it becomes slmost Impossible. Also, it must be
rememberad that the corresponding sound is guite a long way down-stream fCrom the piecture and
cannot be edited synchronously by this methoed.

Many present-day video tape recorders, even domestic types, overcome this preoblem by
the inel

sion of an electronic editor. Buch machines are equipped with a specisl video erase

ad which does not erase the control track edge of the tspe. It must be remembered that to
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over-record a section of tape there would normslly be a portion of double recorded tape at the
beginning equal to the distance from the video erase head to the video record head. Similarly,
there would be a section of blank tape of that length st the end of the section., An electronic
editor allows the record mode to be initiated whilst the mechine is running in the playback mode
but it will delsy the start of recording, though not erasing, for a time egual to that taken for
the tape to travel from the erase head to the record heasd. Likewise, at the termination of
recording, it will immedistely switch off the video erase head, but will delay the switech off to
the record heeds for a similar time.

In the majority of available editor eguipped machines there are switches to select
three modes of operation - Normal - Insert - Assembly. Normsl is for tie machine to be used
without the editor, Insert, as its name soggests, is for the insertion of msterisl into a re-
corded section of tape and Assembly, is for the additicn of material to the end of a section of
recorded tape. In either mode record operation is wanually initiated at a time earlier than it
is required equal to the delay for the tape to travel from tiae ersse head to the record head,
The erase head will commence operation immediately but the recording will be delayed until the
erase section reaches tne video heads. When recording is ceased the erase hesd will agsin be
affected immediately but the recording will continue until the peint on the tape at wnich erasure
ceased reaches the video heads.

The electricel differences between the Insert and Assembly modes lies in desling with
the control track. In the Insert mode the video erase head does not erase the control tresck
and the control track signals on the tape from the original recording are usad throughout the
length of inserted section., This ensures that there ls no disturbance of the motor control
systems, snd hence the picture, during the transitions from originsl to Insert and from Insert to
original. When it is reguired to assemble a number of sucsessive sequences on a tape there are
no control track signals available at the end of & previously recorded section and so in the
Assembly mode new control track signals asre recorded which esre, as normal, derrived from the
pulses from the head disc pilck-up head.

For an example of the use of an electronic editor; it may be required to show an event
which is occurring simultanecusly with another, e.z. uan indoor scens and cut to an outdoor event,
then back to the inddor scene, followed by another shot ot the cutdoor event and finished by
cutting back to the indoor scene. 1In this case the indoor scenes would be recorded all at cne
session with carefully timed gaps left on the tspe for the other shots to be added latzr., The
outdoor events would then be recorded either on another machine and amdded to the original as
Inserts, or the same machine and camera may be taken to the outdoor scene and the shots recorded
as Inserts in the gaps previously left for the purpose with e final sequence added as an Assembly
at the end if required. It is possible by this means to build up & programme which looks as if
it must have been made in a multi-camera studio with countless operstors when in fact 1t was
made by one person with a camera and an editor-equipped V.T.R.

rovi Stability

It has been ststed that it 1s only fairly recently that helicsl-scan machines have beex
used by broadcsters due to the problems of iherent instability caused by a relatively heavy head
disc and a long friction path for the tape. These problems manifest themselves as an occasional
lean of the picture or a sudden sideways "hiccup' of the picture., Much can be done to reduce
this by meinteining an almost clinical standard of cleanliness on the tape deck, hut although
this makes it satisfactory for domestic use, it is still far from meeting the stringent regquire-
ments of timing accurscy demanded by broadesters. Various ways of correcting the timing errors
have been tried such as using magnetic discs spinning st constent speedson which to record the
signal from the V.T.R, and read it off a few microseconds later as an sccurately timed signal,
but all were very expensive snd did not provide correction over a long encugh period of time to
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completely correct the errors. The finel solution was provided by computer tachanelogy in the
form of the "Digital Timebase Corrector". This instrument analyses the picture signal by sampling
it at 13.3MHz and reprsaenting the voltage at the time of the sample as an 8 bit digital word,
which represents one of 256 possible voltage levels, The number of samples which represent a
line of the picture are "written" into a memory and stored. The samples representing the next
line are written into another memory and the next into another until, usually, five memories
contain five successive lines, The sixth line would then be written into the first memory tae
seventh into the second memory and so on. This infermation is, of course, the signal Trom the
V.T.R. complete with 2ll its timing errors and the signals used to enter the digital words into
the memories are derrived from this picture signal, However, these same control signals need
not be used to retrieve, or read, the information from the memories and in fact the station syn-
chronising pulse generator is used to read from the memories. With five line memories, the
reading would be arranged to take place 2§ line times after the writing st a constant rate con-
trolled by the 8,P.3. and would then be de-coded to the normal television signal. It may be
seen that by doing this the V.T.R, signal and hence the digital word being written inte the mem-
ories may vary in time by as much ss 2% lines early or late and it will not interfere with the
information being read out at a constant rate. This amount of time correction is sufficlent to
be able to bring the cheapest machines up to broadcast specification from the soint of view of
timing though of course the picture guellity remains unchanged. The conversion from an analogue
to 8 digital signal is felrly complex due to high speeds of the samples and thereforz gquite
costly, &s are the memories, but as the development of large scale integrated circuits progresses
there is a good prospect of the price of such instruments spprosching a senslble domestic level
in due course,

Colour

Most readers will Have seen small helical V.T.R.'s or video cassette recorders which
are capable of recording and playing back colour signals. Whilst describing how the video signal
was used to freguency modulste a carrier it was statsd thet this carrier was usually in the range
of 3MHz to L.5MHz from sync tips to peak white. Colour information is on a sub-carrier of about
4.433MHz end if this is considered with the fact that the video signal frequency must not be
allowed to rise to & level where it will interfers with the modulated carrier it is obvious that
the colour Bignsl cannot be recorded directly onto the tape. The picture information sctually
recorded onto the tape in the form of a frequency modulsted earrier does, however, leave a
considerable amount of unused frequency space below 3Miz and this is pressed into service to
record the colour information. This dictates that the frequency of the colour sub-carrier must
be reduced for record and incressed during playback, but in so doing its phase relationship to
the picture must remain., Different manufacturers' metnods of doing this vary in detall but
follow & general pattern and have become collectively known as "colour-under" recording and a
typical method of achieving it is as follows.

Two oscillators must be provided, one st sub-carrier freguency of 4.43361875MHz and
one at an even multiple of line frequency, say 1.125MHz The sub-carrisr oscillntor 1ls locked
to the sub-carrier burst on the signal to be recorded in a similer manner to the way it is done
in a colour receiver. The 1.125MHz oscillator would be divided by 72 to line frequency and com—
pared to separated line sync.sipgnals to derive a control signsl to lock the oscillator to line
synca, The two oscillator output would then be added tagether to provide a signal of 5.5586187
WHz which would, ofcourse be locked to the picture. The colour sub-carrier would be extractad
from the picture signal and subtracted from this frequency to provide a colour sigaal of 1,125MHz
with the same relation to the picture as the original sub-carrier colour signal. Thia new colour
signal can then be recorded directly onto the tape through a low-pass filter to the video
record/playback heads and will utilise the picture signsl es & bias signel. During playback the
process 1a reversed but the L. 433MHz oscillator is allowed to free-run as it has no refercnce
on which to lock. This ecan lead to a small amount of patterning if its free-running frequency
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is not precise or some variation in tape speed occcurs for ressons previously given but it is not
usually of any consequence to a domestic user,

Iape

The range of tape avazilasble for video recording is awe-inspiring but one should not
be put off by tnis as there are some simple rules to ensure that the right tepe is chosen., The
manufacturer of a given machine is eager that the results obtained from it should be the best
poseible snd for this reason will specify the tape to be used. Wherever it is practical, this
tape should be used as the probability is that the characteristics of the machine have been
designed asround this tape and one can rest assured that the results will be the best possible
given that the machine has been properly serviced and the required stsnderd of cleanliness
hes been maintsined. Wnere the correct tape cannot be obteined for some reason a tape as nearly
equivslent as possible must be used and tals is where some care must be taken. There are two
main distinctions in type and it is of paramount importance that the correct choice of these is
made. The two types are often referrad to as i)Oxide and 1i) High energy or High density, and
there is & great deal of difference between them. The first type is, more correctly, ferric
gxide tape and is, 2s its name suggests, s coating of fine grain ferric, or iron, oxide on &
plastic tape and is usually easy to identify due to its light brown colour, The high energy or
high density tapes are made of 8 deposit of chromium di-oxide on & plastic tape and in general,
these are a dense matt black colour but although the colour is & good guide to the tape type, it
can by no means be relied upon., The two types of tspe require different operating conditions and
poor pletures with possibly excessive head wear will result by using the wrong kind. High density
tape requires a much larger level of signal from the video head to record the picutre at a level
such thst the natural noise of tne tape is insignificant by comparison but that the signal does
not sataraste the tape st picture highlights., Also, the abrasive nature of the tape reguires that
video heads made of a ferrite material be used if & reascnablg head life is to be expected. To
use hizgh density tepe on a machine designed for ferric oxide tape will result in a "sanowy", or
noisy, pieture and head life will be very short as, on the one hand, the level of the signal on
the tape will be low and therefore the noise will ‘be high by comparison and ,on the other hand,
the friction of the tape on the comparitively soft ferric oxide heeds will grind them away in a
relatively short time, To use ferric oxide tape on a high density machine will not damage the
leads, but the picture will be unviewable as the level of recording is so high that most of it
would be recorded on the tape as peak white and this is clearly not satisfactory.

When the type of tape hss heen established the choice of brand is guite simple. Use
the best quality available. Cheap tape is a waste of money as the guality of' the picture is never
good and sf'ten very bad, in addition to which the picture can frequently "pull" to one side or
[ roll a frame due to varying tape friction caused by 2 non-uniform oxide coating. Good quality
Ltope will have equal flexibility over its length, uniform'coating thickness and the grain of the
doating will be fine and orientated such as to do justice to the deteil of thepicture.

Qleaning

The cleaning of the video tape recorder is very important and must be carried out
togularly and carefully. MNever use s proprietry solvent to clean any parta. The tape deck should
be gently brushed with a soft bristled brush and the points at which the tape touches any part
mhould be cleaned with a cotton-bud moistened with pure alechol. This is very expensive, but a

G0ce bottle from e chemist will last a very long time snd is an investment when compared to the
gopt of the machine and the tape.
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chapter 9

SLOW SCAN TW

by C. Grant Dixon GEBCGK

Slow Scan Television is s form of televisionoriginsllydevised by Contnorne Macdonald
gs a project at Kentueky University the aim of which was ‘to see whet sort of television pictures
could be transmitted through a normel audioc communiecation channel., It has sinece baen sdopted
by many ameteurs on a world-wide basis, enabling them to see their contacts as well as hear them,

With 88TV the images are transmitted at a slow rate and easentially a series of still
pictures are transmitted so no movement is possible., In the future, with the sdvent of micro-
processora and memory stores it is quite possible thut this difficulty may be partially overcome.
At the moment, however, it is still pictures and text which form the transmission meaterial. This
does not preclude the use of a live camera as these can be constructzd to take a series of snap-
shots, or alternatively the subject can endeavour to remain motionless wnilst the picture is
being sent. Text may alsoc be sent by means of a keyboard and memory store,

88TV originally was devised as an AM system, but it scon became appsrent tnst grester
immunity to interference was obtainable with an FM system and the parameters of the system now
in use are shown in table 1. It will be noted that the American 60Hz mains gives a longer dura-
tion for line and frame and pictures from these areas merely appear somewhat larger on the mon—
itor sereen, Convérsely, they will see our pictures smaller "than usual. The number of lines
per picture was orignally set as 120 but there is a growing tendency to use 128 lines asz this
division ratio can easily be obtained by seven blnary stages. Whatever picture is received the
line and frame amplitude controls should be adjusted to give 1:1 aspect ratio.

50 Hz Mains 60 Hz Mains
Line frequency 50 + 3 i.e, 16,666 Hz 60 + 4 i.e. 15 Hz
Duration of line E0ms 66,.666ms
No. of lines in picture 128 £ 8 128 £ 8
Duration of picture 7.2 8. T7.68 & B s B.533 s
Line sync pulse 5 ms 5 ms
Frame sync pulse 30 ms 30 ma
Symne frequency 1200 Hz 1200 Hz
Black frequency 1500 Hz 1500 Hz
White frequency 2300 Hz 2300 Hz

The amateur who takes up S8TV will naturally commence by building a monitor which

be coupled to the external speaker socket of his receiver,

will

Designs for monitors range from the

very simple to the extremely complex, and the performance is obviously linked to the complexity
of the design. Most smeteur-built monitors use the S5FP7 radar tube which has a blue trace and

persistent yellow afterglow;

comnerctal monitora (which are fairly expensive items of equipment)

peem to use more modern tubes which may even have been produced especially for the manufacturer
concerned, Recently there nes been a growing interest in the construction of sean converters

which will take a3 slow scan signal and display the picture on a standard TV monitor. Tais system
has two main advanmtages; firstly the picture is on tne screen tine whols of the time witn no fading
taking place and secondly, the P4 phosphor of tie staniard TV scresn glves a very much better
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rendering of the grey scale and the picture guality is vastly improved. The disadvantage of the
scan converter is that the image must be retained in a digital store capsble of retsining 65,536
bits of information and thae integrated circuits for doing this asre very costly if purchased new.
It is anticipated that there will be a dramatic drop in the price of these memory I.C.s within
the next few years and the picture may then look more attractive to the amateur constructor.
Newcomers to S8TV would be well advised to tackle building a normal monitor initiaslly and not be
put off by the more sophisticated amateur, and expensive commercisl gear,

The SSTV Monitor

Various zircuits for SSTV monitors have appeared in the radic-amateur press - see ref-
erences at the end of this chapter. It is perhaps a good idea to look at the various sections
of the monitor circuit and guots some examples.

Video Processing

The incoming signal ranges from 1200 Hz to 2300 Hz and there may also be varlous
interfering frequencies present. It is advantageous to pass the signal through a band pass fil-
ter to attenuate the interference. Fig. 1 gives s suitable filter using operatlonal amplifiers;
the gain is unity. Fig. 2 shows a circuit published in the German magazine "GQRV" which uses a

dynamic control veltage to atteuuate all frequencies other than the S8TV frequencies.
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The vides signs)l from a receiver or tape recorder msy have any value f'rom 50mV to 3v
or more. The input ci}cuit in FPig. 2 is typical in that 2 resistor limits the current through
the diodes and the voltage developed across the diodes never exceeds 300mV. The first op-amp
then provides a gain which is adjusted by the feedback resistor; in tliis case the gain is 100K+
20K= 5 times, OP2 and OP3 form a bandpass filter; OP4 is a tuned amplifier adjusted to syue
frequency and OP6 is a peak detector,

Com

In order to recover the AM signsl some of the simpler monitors merely use the fact
that a tuned cirecuit, which may, or may not, have some additional reslstive darmping, can be
used as an elementary discriminator. PFig. 3 shows how a8 tuned clircult resonating st a frequency
somewhat higher than the white Crequency will give differences in amplitude for the S3TV fre-
quencies - this arrangement also shows the merit that the lower audio requencies of speech are
attenuated by the circuit,

— e e e — e e

" 1NO SLTOA 3AILYI3Y

o g Hz g

Now the actual video waveform, as opposed to FM carrier, has only got frequencies up
to about 1KHz so & low pass filter will remove the carrler and lsave the required video wave-
form. An alternative apporach is illustrated in Pig. 4. Here both positive and negstive edges
of the video waveform are used to trigger s monostable which produces s series of constant time
pulses at twice the frequency of the incoming video. This pulse train now contains tae L.F,
components of the video waveform and the low pess filter U4,U5 and U6 will give the requlired
88TV video waveform for driving the CRT. The DC level of this may be sdjusted by the bright—

ness control,

CRT Connections

The 5FP7 requires an EHT of about 7Kv, of which more later; a +250v supply on G2 and
a line voltage of asbout LO to 50v between grid snd cathode. A single transistor can provide the
necessary gain and the arrangement shown in Fig. 5 has been used successfully by the suthor.
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The resistor R and the 2.2K emitter resistor set the input current which sets the voltage deve-
this latter is actually the contrast potentiometer,

loped acrosa the 100K collector resistor,
the brightness being set by the grid volts separately. If the cirecuit of Fig. 5 were used with

this the originsl contrast and brightness contrels could be preset.

fiyne  Separation

The simplest method of recovering the sync information is to take the video waveform
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at the output of V6 in Pig. 4 end clip off the negative going sync pesks:; this will give adequate
line aync pulses (see Pig. 6). A zener diode limits the pulses to 5v amplitude and the two
gates acting as a Sehmitt trigger clean up the pulses, An integrating RC combination then sep-
arates the longer frame pulse from the shorter line pulses and this is clipped off by V9. This
circult and that of Fig. 4 are due to WBSLV1. Another interesting way of dealing with the
problem of sync separation is due to WFLMD whose circuit is shown in Fig., 7. The FPM signal is
pasased through a low pass Cilter tunsd to 1100Hz which ensures that the 1200Hz sync pulse is
always at a higher level than the rest of the waveform. Two 741 op amps are then used to produce
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a full wave rectified signal which alsc doubles the ripple frequency. Another 741 is used as an
Yauto-slicer", It performs & clipping asction on the peak of the waveform and clips at a certair
difference in level no matter what the actual level may be. The next two 741s are acting as
tuned amplifiers responding to the frequency represented by the pulse length, Pinally, the

two gates of the 7413 Schmitt input IC give line and frame pulses with good rise times.

Timebases

As it is essential to couple the coils directly to the amplifier it is convenlent to
work from positive and negative supply rails. Almost eny power transistor pair will do for the
output, AD161/AD162 and AC187/AC188 have been used with suitable heat sinks. The simpler
circuit designs have used driven timebases where the actual sync pulse is used to discharge a
capacitor which has been charged through a varisble resistor which connects it to the supply
rail. The author much prefers the self-oscillating timebase and the one shown in Fig, 8 has the
added advantage of superior linearity. Tr1 acts as a constant current source to charge up C1
at & constant rate; when the voltage scross C1 reaches the trigger voltsge of the unijunction
Tr2 this will "fire" and discharge the capscitor. Tr3 is an emitter follower which presents
low loading to the capacitor and the linearity is extremely good provided a good quality capa-
citor is used for C1. For line freguency a 0.22uF pglyester one is suitable and for frame fre-
quency & 10uF polycarbonate type is preferable; electrolytic types are not very geood from a
leakage point of view.

FIG 8 TIMEBASE FOR S.S.T. V.
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the driver stage may be controlled by substituting a variable resi
resistor.
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Deflection and Focus coils

This prezents a slight problem to the amsteur as the type of coll used to deflect the
SFP7 is no longer to be found in modern TV receivers. If you can get hold of & really old TV
set the coils from this may possibly be suitable. The resistance of the coils should not be
too low — 20 chms 1s a good figure to sim for, but even if they are as low &s L4 or 5 ohms the out-
put stage of the timebase circuit will probsbly drive them, but the current taken from the power
supply will be high, Remember that the coils which were parallel connected can be reconnected in
series thus quadrupling the resistance, The focussing of the tube can be done with 2 permanent
magnet or a focus coilor even a combination of both. The voltage of G2, nominally 250v, may
also affect the focus. Some experimentation withthe position of the focus assembly mey be help-
ful in overcoming any difficulties.

T Su

As the line frequency of the 38TV system is mo low, there is no possibility of generat-
ing flyback EHT as with a normal TV. A separate EHT cscillator has to be built for the purpose
end a suitable eircuit, described by G3LPB in C @ - T V No. 92 is shown in Fig. 9, G3LPB says
that s standard TV line putput trensformer is dismentled and all windings discarded except the
high voltsge winding, The 2NH3055 colleector winding of 24 turns is wound onto the other 1limb of
the transformer and, taking care with insulation, the base winding of 8 tunrs is added - both
windings of 28 swg. On switching on, if oscillstion does not immediately occur, the connections
to one of these two windings should be reversed. The 90 turn winding shown in tne disgram pro-
vides a +250v supply for G2 of the 5FF7 and, with suitable decoupling the lower voltage for the
video emplifier,

285w
N e
m: o
" Sad
ne L
1 g :‘;ﬁ::lz;:u = EHT TRAY : g 8
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W
FIGURE S i
Ll
PLaTe |
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Generating a Picture

The various methods of generating an S8TV picutre are:
i. Flying Spot Scanner using trensmitted light (transparencies)
ii., PFlying Spot Scanner using reflected light (csrds etc.)
iii, Special types of TV cameras using Plumbicons or special Vidicona
iv. Modified fast scan TV camera with a sampler unit
v, Digital scan converter used with a standard unmodified TV camera

Methods 1. end ii, may be used for cheapness and some excellent pictures have heen produced by
these methods. Method iii. has & lot to commend it but Plumbicon tubes are very expensive and
not easily obtained., Method iv. has the disadvanteage that the camera has te be turned on its
side and internally modified, Method v. gives such excellent results and as 1t can be used with
any TV camers the author is sure that this will be the method of the future and makes no apology
for presenting a design by DL2RZ see Figs. 10 to 13.
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The incoming waveform is applied to a string of comparators slich are alsc fed from
8 resistor chain, The outputs of these are sncoded by IC9 and 1C412 to give a digital represen—
tation of the wvideo signal in Gray code, The actusl levels of white and olack may be set by P2
end P1,

Tne digits are fed to four 256 bit shift registers - IC11 - which is driven by a spec-
lal clock driver IC12, IC13 generatss both fast and slow clock frequencies and these are selec-
ted in turn by the signal (St). The principle of operation is that one line of video is clocked
into the shift registers by the fast clock, then during the next three frames it is clocked out
slowly to generate a slow scan line. The next line to be fed into the store is 2 lines further
down the fast scan plcture so the 128 slow scan lines are selected from the first 256 lines of
the fast scan pizture, 50Hz frame pulses are divided by 3 in IC20 to give the slow scan line
rate and the fast sean line pulses are divided by 2 in IC14. These two signals are then connec-
ted in the 7L93 counter chains and equality is detected by the 74B5's; this indicates a further
line to be selected from the video and the signal (St) accomplishes this. The output from the
memory is fed to a 7486 which rendsrs the signal into binary code snd also allows the selection
of positive or negative plctures at will. The 7405, with its sssociated load pesistors, regen-—
erates an analogue signal acroas P5 which controls the amplitude of this signal,

Q9 and Q10 are cornected as a voltage controlled oscillator and 1.C.26 is & low pass

filter to ensure that harmonics are not fed to the transmltter. P6 sets the black frequency, P5

the white frequency and P7 the sync frequency, but it should be noted that these are somewhat
interdependent.
A elrenit due to G9COK for the correct sdjustment of P1 and P2 is given in Fig. 14,

This tskes the line freguency and divides it by 3, the output of the divider suitably decoded,

give three gating signals which are sequential., Tnese signels sre used to close three electronic

awltehes in the 4016 and this presents to the output I.C., white level, video and black level

in turn.
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o

LINE 3
SYNC o5V

12 7474 +|12V

9,10,11&12.

13 2
4016 7
7402

SCOPE

-12V

lmﬁlr and o RIA (F\%HO) emiller end "i' Ri (ﬁ‘s llo) -R | 5 ‘COP ﬂ"nd.. (F'-s I-O)



an

When viewed on the oscilloscope running at the frame rate one sees the video waveform
with a line asbove and one below; adjusting P1 and P2 will move +t}

form ag shown in Fig., 15. The waveform over several lines is shown in Fig, 16.

Ficure | S Ficure |6&

Correct Freguencies

It cannot be too strongly urged that an audic frequency spectrum anal is an essen-

tial tool for the serious S8TV experimenter., As the range of freguencies to be measured is

fairly smell a simple circuit 1s possible when used with

for display. This will
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An S8TV pleture will give a display consisting of random dots between the white and
black positions and a faint dot on the sync position: there should be only very occasional dots
between black and sync positions, Calibration may be done with an audio oscillstor or a standard
frequency generator, This last piece of gear was described by the author in C @ - T V Nos. 85
and 86 and is shown in Pig., 19. The generator 1s based on a standard frequency of 276 KHz which
can be obtained from a 7413 as shown or, with increased precision, from a crystal oscillator.
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Diviesion ratios are as follows:
276,000 + 10 + 12 = 2300
276,000 + 23 + B = 1500
276,000 + 23 + 10 = 1200

The + 23 function is best done using two! 7490 decade counters, detecting the presence
of 22 and using this to reset to 99, one further pulse will then give 00,

It i=s suggested that the master oscillator may be accurately set on 276 KHz by the use
of a communications receiver to pick up the 13th harmonic which is on 3,588 MHz, a freguency in
the BO meter amateur band,

Pulse and Pattern Generator

Purther division of the 1200 sync signal gives asccurately timed signals which can
trigger monostables to give line and Trame pulses, The division scheme is as follows:
1200 + 9 + 8 = 16% Hz for 50 Hz mains areas or
1200 + 10 « 8 = 15 Hz for 60 Hz mains areas
Taking either line frequency, + 15 + 8 = 120 line picture or
+ 16 + 8 = 128 line picture.
Fig. 20 shows how this can be done,

It will be noted that the division is effected in much the same way as to make avail-
able square wave signals at line freguency (L), twice line frequency (2L), and four times line
frequency (L4L); also P, 2F and 4P for the frame frequency. These signals can be used to generate
patterns as follows: the LF signal is used as a switch to select the LL or the inverted 4L sig-
nal and this produces a chessboard pattern when is used to switch between black and white, 4n
early attempt at an entirely TTL pattern generator used the switching signal to gate the stand-
ard fregquencies generated earlier. This proved to be unsatisfactory and was abandoned in favour
of a system whereby the digi%sl signals are converted to analogue form and are then used to
control a VCO, This has the advantage that by edding L, 2L and 4L signsls one can generate L4
step or 8 step grey scales which are very useful for setting-up purposes. Fig. 21 shows how the
chessboard is generated and how the U4 bank 5-way switch is wired up to give 1. black raster,
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2, white raster, 3. chessboard, 4. 4 step grey scale, 5. 8 step grey scale. The grey scales do
not extend fully up to the white, if 16 levels are available with the L bit binary representstion
then O is black level and level 15 is white. The 4 step scale gives 0,4,8 and 12; while the 8
atep scale gives 0,8,4,6,8,10,12 and 1k, but as the step is only § of & line long the Tirast step
is lost in the sync pulse, Nevertheless, the equally spaced steps of grey are of considerable
assistance when adjusting the contrast and brightness controls of the monitor.

The 7405 open collector I.C. with its asscciated load resistors, which are in the ratio
8:4:2:1 for the digital inputs, generatesgn snalogue signal which, after addition of synec pulses,
is used to control the frequency of the 566 voltage controlled oseillstor. The final 741 is
used as a low pass filter,
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Final Note

88TV is & growing aspect of amateur radio and it is impossible to cover all aspects
in this short chapter, but from & careful study of transmissions in the 20 metre band it is
fairly obvious that a lot of SSTV operators are unaware of the potential of the system. One
German amateur put it succinectly jwhen he said that "SSTV operators are anxious to send RTTY!"
Anyone setting up an amateur SSTV station would do well to ssk themselves "What visual material
ean I send which could not otherwise be sent through a normal radio channel?" Clearly photos
of the operator and his family, his shack, his house and garden and general views of the locality
will be of great interest to the viewer at the other end, Scribbled information such as "FB 5
and 9" or "WX SUNNY" can be better transmitted by normal speech, though if illustrated with
amusing cartoon drawings it would be eminently suitable for S8TV.

Circuit diagrams are elso of interest but are rather difficult to transmit unless they
are drawn with a wide pen and even then, it is often possible to transmit only & portion of

a diagram, The use of close-up lenses on the camera (or a zoom lens for the affluent) enables



88

smaller photes, diagrams and test cards to be used and this makes for a compact layout in the
shack; a properly designed illuminated stand will also ensure good plctures. A single lamp
placed at one side is not sufficient as the level of illumination will vary across the picture,
a fact which the camers will notice sven if the eye does not. In general, experiment with this
new means of communicating and enjoy your SSTV!
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chapter 10

COLOUR TW

by Nigel Walker GEADK/T GBAYC

-

This chapter will deal with how an Amateur may construct squipment for use with the
U.K. standard colour system, i.e. PAL, It is not intended to give a deep theoretical study of
the system ss this is sdequately dealt with in a number of textboocks that are availeble, The
basie priaciples, however, will be cutlined.

Anyone working with monochirome television will know what its waveform looks like:

T
oy U/L
Now - Comep 02‘

CorPosiTE

Now, what about colour? Well, there are basically two forms 'a colour signal can take,
The first of these is very easy to understand and consists of three non-composite signals, Bach
one of these signals looks just the same as the non-composite monochrome 0.7v p-p signal pictured
@sbove. One of taese signals is allocated for red, one for green and the third for blue. By
varying thz amplitude of tnese thres signals it is possible to produce any colour the TV system
is capable of reproduclng. For instance, if a signal was present on the red channel only then
a red picture is produced. If equal amplitudes of say, red and zreen were generated, s yellow
plcture would resuit. A pesk white signal would be producsd if the red, green snd blue channels
were all fed with O,7v of signal, Furthermore, if the red, green and blue amplitudes were kept
equal, it would be possible to display any amplitude monochrome signal, i.e. if R=08=B, a mono-
chrome signal will always be produced. Thus, our colour equivalent to the waveform shown earlier,
to produce a monochrome sawtooth on & colour monitor is:

RED GREEN BLUE

NHote that the RGB form of colour signal is always non-composite, Thus to feed a
golour monitor you have four wires; red, green, blue and syncs.

A_Colour Bar Generator

When setting up colour signal equipment some kind of test waveform is gssential, The
sommonest form of waveform is 'colour bars' which is used mainly to align colour coders and
decoders., A colour ber generator produces 0.7v square waves in such a way that, across the
television line all the primary and secondary colours and black are produced in sequence, The
bars are normally arranged in order of decreasing brightness levels across the line. The wave-
forms are shown in Figure 1.
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Figure 2 shows a circuit for genersting the colour bar waveform. It uses the outputs
of the lamst taree divide by two in the 74193 to generate the desired waveform. This particular
integrated circuit was used for two ressons. Firstly, it is & synchronous divider, which means
that 2ll the waveform transitions occur at the same time. Secondly, it is used in the 'eount
down' mole tu produce the correct seguence of the bars, i.e. after reset, first count produces
all 1'z ete. The two transistor output stages produce glitch-free 0.7v outputs into 75 ohms,

1
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Fig. 2 Colour bar generator
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eneration of Col a

Naturally the point of colour television is to reproduce live scenes in colour with the
aild of a suitable camera. A colour camers is m fairly complicated device to make and imposss
seme difficult problems especially on the optical side, For this resson we will look into
other methods of producing colour pictures which are not of live scenes, tut do give some int—

eresting results.

The generation of colour pictures electronically is cslled "colour syntaesis" and
embreces 8 variety of techniques. The colour bar generator dezeribed previously represents a
single form of colour synthesiser which just generates difterent coloured vericsl bors,

It is a fairly simple matter to generate colour captions using an ordinary black and
white television camera. In the simplest case, one could Tfeed the output of the camera into
the green(say) input of a colour monitor, and leave the red and blue inputs open. Tnis would
then produce s green and black caption on the monitor. One could go & step furtier by looping
the output of the camera through the green input of tne monitor snd on to an inverting amplifier,
and after reblanking, feed that output to the red and blue inputs to the monitor, This would
then produce a green caption on a magentas background. Thz set-up is showa in Pig, 3.

caption | [ Mﬂ colour monitor

ATEUR black & white [
AM camera Ln::rg:c? ved
TE LEVISION (I ‘ vn;co blanking | e
= green
1 r syne

w

L, Mmixed
“~ Syncs.

Fig.3 A simple way of making a colour caption
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Fig & Front panel layout for 3 level synthesiser

4 Three Level Colour Synthesiser

The method just described represents a very crude method of synthesising colour cap-
tions. The synthesiser to be described provides en infinitely variable control of the colour
of the eaption and independantly of the bacliground, In addition it generates a third colour
correaponding to the mid-greys 1n the picture, It lncorporates clipping circuits to define the
swltching point which slso 'erispen up' the caption.

Fig. 4 shows the circuit of the clipping circuits, The unit accepts a non-composite
monochrome input from a camera or any other source, The vieo 1s first clamped and then fed into
two long-tailed psir clippers. One clips at near white level and the other clips at the mid-
grey Jevel., The outputs of the clippers feed gating eireuits which produce cutputs corresponding
to the whites, greys, and blacks of the picture. The gating alsoc blanks the waveform.

Fig. 5 shows the eircult of the output stages. The output of each clipper feeds three
pots; one for red, one for green and one for blue, This makes three sets of three RGE pots all
together providing independant control of the colour f the whites, greys and blacks of the
pieturs, Fig. & shows a suggested layout of the front panel controls.

Coding and Decoding

Up to now we have only dealt with the colour televiaslon signal in its RGB form where
it differs little from monochrome signals except that it is done in threes. This form of sig-
nal iz suitsble if you have one source feeding a RGE monitor. Undoubtedly this is the best
system as the slgnals do not become distorted due to any deficiency in the coding-decoding
ecirouits., If the colour signal needs to be transmitted over the air or fed into & domestic
receiver (via 8 modulator), or if there are seversl sources to be switched or mixed, then the
RG3B signal hsas to be coded, The process of coding produces & single composite signal which
provides all the information necessary to reconstitute the original RGB signal, after decoding.

As seid earlier, a rigorous account of colour theory will not be made, however, a
rough outline of how the PAL system wes developed will be given as this will assist in the under-
standing of the operation of the coder and decoder,

The ¥ Signal

Use is made of the very important fact thet the human eye cannot resoclve Tine colour

detail, only detsil in terms of brightness, irrispective of colour. Now, in a monochrome system



there is already a signel which defines the brelghtness of s scene. This signal (the normal
video output of a monochrome cnmorn) le of sul'Clelent bandasidth to define the fine detail of the
seene. In colour terms, this slpna!l (the blsck and white information) is called the luminance
signal and is usually given the symbol ¥. To produce a compatible composite colour signsl, the
colour information must somelow be added Lo the ¥ slgnoal, The various colour systems, such ss
SECAM, NTSC snd PAL sll une some Cors of e.'. modulation of a carrisr which is then superimposed
on to the Y signal. MNow use 1o mude of the fact, stated earlier, that the colour part of the
signal need not be of such s wide bandwidth on the Y signal. In practice, the Y signal band-
width is of the order of 5iMHz whereas the additional colour information has a reduced bandwidth
of 1iMiz,

We heve an RGH colour source, how do we get the Y signal and colour information from
these three wires? Bach colour has its own brightness level, and the red, green and blue signals
all contribute to the brightness levels of the scene, Therefore, by adding together defined
proportions of the RG and B signals it is possible to obtain the Y signal, The actuel relation-
ship is Y=0,299R + 0,587G + 0.114B =0 we can drive the Y =ignal with the circuit shown in Fig. 7.
So with tiis we can observe the monochrome component of the RGB signal with a black and white
monltor or oseilloscope.

3 344
RED o——AAN——

1 4 1
GREEN h—lv&?/_

B 772
BLUE o— A AANA—

Fig.7 Generating Y from R,G and B

lour Difference Signals

As we have now cbteined a luminance signsl the colour information must be derived and
‘Bomehow added onto this signal., There is no point in including the Y signsl in the colour info-
rmation. Therefore the Y signal is subtracted from the RGB sources to provide signals containing
:o_nly the colour information, Thus the colour aignals produced are R-Y, G-Y and B-Y., These are
Bptly called, colour difference slgnals.

If it is studied, it can be seen that it is only necessary to transmit two of these
plgnals in addition to the ¥ signal and the necessary information will still be recovered., This
becomes apparent by studying the following rzlationships:

MBuppose we transmit ¥, (R-Y) and (B-Y), then at the receiver we can cbtain R and B by

R= (R-Y)+Y =R

B= (B-Y)+Y =B

t ¥ = R+G+3, Thus the green signsl can be obtained from the other three signals, i.e. G=Y-R-B.
what we have sald so Par it is necesssry to transmit two additlonal signals for colour:

¥ and R-Y each having a bandwidth of 1.5MHz. The PAL system is an adaptation of the NTSC
nten, so for the moment we will look st the NTSC system and afterwards explain how it has heen
jdiried into PAL to get over some problems associated with its use,

Tu add the colour signal onto the Y signal they are modulated onto a carrier, To
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explain how this is done, first censider a double sideband suppressed carrier system modulated
with a sine wave source, Below are shown vector diagrams of the modulator output. (These dia-
grams are rotating at the carrler frequency).

A

lower uppes resulbant
e sde siaanl.
e tyuia ‘;( yea o‘qu(;, 3

The resultant signal is seen to have a phsse which is elther 0%r180° with respect to
the carrier. The amplitude is a function of the modulating slgnal voltage and its phase (0 or
180%) is & funetion of the polarity of the modulating signal. A second DEB modulstor fed with
a different modulating signal and & carrier 90° out of phase with the original producing a result

ant vector as shown below:

-—

The outputs of the two modulators can now be added togsther. This produces s resultent sigucl of
variable amplitude and phase;

7

e
x

As the two components, x and y, are in quadrature it is possible to demodulats them back into
two independant signals, This is achieved with two synchronous demodulators workipg in quadrat-
ure (i.e. fed with § and 90” subcarrier)., In the NTSC system the (B-Y) signal is modulated onto
the x axis and (R-Y) onto the y exis. ¥ig. & shows in block form how the colour signal is
generated., A big edvantage in using a suppresaad carrier form of modulation is that the lower
the colour content of tne picture (saturation) the lower is the amplitude of the subcarrizsr, snd
in fact, in the absence of colour, the subcarrier disappears completely and the signal reverts
back to its monochrome form. This fact is important as the subcarrier is within the video
band asnd results in patterning on the television sereen. The spectrum of the colour signsl is

L.PF balanced
= o mogdulator
= [1R-Y s 5
a7 matrix e 4 BFP
~t
~
~
L.PF ~r
B.Y ":
_mratrix > > balanced
G hind 1 modulator
| composite
colour signal
Y L) iclay output
By Imatrx o Ed
>
-
subcarnier

Fig 8 Simplified block diagram of NTSC coder
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//// = luminance

\\\\;\\ = chrominance

o IMHz 4 AMHz 5 5MHz

Fig 9 The spectrum of an encoded colour signal

shown in Fig. 9 and illustrates how the chrominance occupies the upper part of the luminance
‘bandwidths,

"Regenerating the Subcarrier

So far no mention hers been made as to how the subcarrier for the decoder synchronous
demodulators is obtained. Well, at the coder a '"burst' of subcarrier is added to the signal
‘ms within the back porch period in NTSC the phsase of this burst is constant and ls on the —{B-Y)
;{-axis. At the decoder a phase locked loop is used comprising of s varactor controlled crystal
‘oscillator and & gated phase detector. The phase detsctor is arranged to compare the phase of
‘local and recelved subcarrier only during the period of the burst. This is called the Burst
Locked Oscillator. Fig. 10 shows the arrangement for decodeing the composite NTSC signal,

chroma
notch
A
~
> et i, > R
—~
B.RF LPF
composite =
il < =
—t -] 7 5 >G
input <o I = %
RY £
b
LPF
M B
e — 5
sync. > o —
~
decoder
> outlput

syncs

Fig 10 Simplified block diagram of NTSC decoder
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Th P sten

Everything that we have talked about in the NTSC system is identical to PAL, The PAL
system has, however, one distinet difference, In this system the R-Y axis is reversed in polar-
ity on alternate lines, st the coder. In the decoder, the subcarrier feed to the R-Y demodulator
is raversed in phase in step with the coder. It can be seen that this arrangement produces
exactly the seme signals as before. So what's the point? There is a distortion which a colour
signel can suffer which is termed differential phase, This is the effect whereby the phase of
the subcarrier component veries depending on the level of the luminance signal it is sitting on.
This means that 2 colour object in the picture could well have the "wrong" phase with respect to
the burst whichh is sitting st black level., In NTSC this error would result in an incorrect
colour belng reproduced, In PAL on.a given line we have (assuming we have picked the right cne
out of the two) an identical situation as in NTSC where incorrect colour is reproduced. Observ-
ing the next line, the signal sufrfers the same phase error but, as the axis of R-Y has been
reversed, tnis results in a colour error in the opposits direction to the preceeding line. This
means taking the average of two consecutive lines results in the correct colour being reproduced.
In & single system this averaging can be achieved by observing the picture at a distance where
two lines tend to merge and the averaging is done by the eye, If the errors sre too greast, an
effect called 'Hanover Bars' results produced by large colour differences on alternate lines.
To overcome this problem the signsls on alternate lines are averaged electronically. This has
the requirement that the signals from two lines be available at the same time which means a one
line deley has to be used, Fig. 11 shows how this is done. The arrangement shown also prevides
a rough separtion of the signal into its R-Y and B-Y components prior to the synchronous demod-

ulators,

Ident

The alternating subcarrier feed for the R-Y demodulator is derived from a balanced
modulator which is switched by a 7.8KHz (# line frequency) square wave, This is obtained by
dividing separated line syncs by two in a flip-flpp. With this arrangement there is a 50/50
chance that the fiip-fiop will start in the wrong phase. To prevent this from happening, the
burst at tihe coder is made to swing + and - 45° sbout the —(B-Y) axis, The decoder has clrcuits
to det=ct the phase of the first and set the divide by two into the correct phase. The time
constant of tie burat locked oscillator loop is mede sufficiently long to make the oscillator
lock to the average phase of the burst, i.e. the -(B-Y) axis.

The other circuit usually built ints a decoder consists of a 'colour killer' which
switches off tae chrominance circuits when no colour is present on the input. The colour killer
uzually detects the presence or absence of a signal in the ident circultry. Additionally the
burst cignal is blanked, otherwise it would appear as an incorrect pulse at the output, during

the blanking period.

chrominance
band pass A

filter
= B_Y olp
| 5 |1 line delay
video o 5
input

Y = R-Yolp

Fig 11 The arrangement in a ‘Delay line " PAL decoder



2
> =9
BN £ neLe
i - e | 4
= 3
£= o o
V] b= m -
r~ Q m
1o
—=—T AVAVAVAY
@
8
T o
o & L0 oo™
m < < o ™
z g
] ™
<) + A AVAYA
™
x _
AAAY c
= (@]
m o~
s [+
Y A Y S — |
NAVAVAY:
o VIV
P
8 9
©
;]
&
y
1]
= S
™ =~ g
- 4 o o
(] 17} C
- ]
x m E
AN 3
N
o @
w ['8
5 . :
B b
VIV AAYAYS
i
b
I—I AVAYAY:
(=3 (o] -4
g3 £ g2 e
o iy o
¥ b
93 SO
53 ¢ )
™ YI*T
B o
x © o E

Atdeayos ATaArlETad paure}qo 5q uved yatys 2d4) Jopodop TEUCTJUSAUCD B ST SUTT SIUL *ouUrl LBTSp B
SOATJU USYJ JAMOTTOJ J933TWD uy *{eufte sousuruwny ojrsodwon v apraocad o3 yndur suj 3B poppe
L1oatgstssa ags soufs pue enyq ‘usaal ‘pea syl csafe}s sousuTUNT Ayj STTEIEP 21 “Frd

"pAQTJOESP 8q MOU
TTITM 13p02 B ‘suwajsfs Juppodsp pue Butped qyd aug Jo ssrdioutad syl peulrine Sutiseq

JePo0  Ivd ¥

66




100

As an alternstive a 'lumped constant' block delay line can be used by changing the tarminating
impedance, After the delay line is an amplifier to bring the signal amplitude up to 1 volt
into 75 ohms., Having built the luminance part of the coder this can be tested straight away
by feeding appropriatz inputs and viewing the output on a monochrome moni tor.

The rest of the coder processes the colour part of the signal and adds it to the
luminance at the output. Fig. 13 and 14 matrix the red, green, blue and burst gate signals
into =(B-Y) and —-{R-¥) respectively.

SK6 2700
R O——AAAA—ANANA > -(B-Y)
- ] +12v
Go AN
10!
50ut K 16K
6800  S50pf 4 S50puf
8 RC108
burst gate
ilp
SK6 AOQT AOT 2 Hll
white burst
bal 90°
Fig13. B.Y matrix
2K2 1500
G O——— NNV > -(R-Y)
. 12K 2708 A2y
B
10K 1K
S50uf 1K 24K
| aAasA—oburst gate
Hiyp
8800 50uf
R BC108
5K6 6800 AQOT
white bal

<

Fig 14. R.Y matrix
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Fig.15. Colour difference amp /[ filter

(2 required)

Fig. 15 shows the 1.5MHz bandwidth restricting filters for the coleur difference

signals together with their drive amplifiers,

The stages after the Tilters match the

filter, and

invert the negative colour differecnce signals to provide the correst polarity, and provides a
low impedance for driving the clamps preceading the meodulators.

The modulators are shown in Pig.16.
osite and blanked,

Since the colour difference signals are non-comp-

mixed syncs can be used directly for clamping purposes.

provides a high impedance to follow the clamp which then feeds the MC1496 modulatoc.

An emitter follower

The input

to the modulstor is differential and a voltage (approximately equal to the black level d.a, of

the colour difference input) is applied to the other input.

A fine adjustment of this voltage

is provided and is finally adjusted for minimum subcarrier at the output during bleck level.

Carrier

- balance 412v
I
39K %2'(7 bi&'.)-HJJ' 3K3
l 8K2 8K2 3K3 I chrominance
— output
) 6BOS =
_{i dit g ) S E g[
BC108 VAVAYAY 1 7
—— A NN l 4 MC1496E 47 uH
01t
4K7 68052 s 8
I 5K 10 2 3 subcarrier
U
470{! inDU‘
242 1N4148 ACT. Gain
4 3
1?__ — |
i A3 10pt 1K 3K3 101t 01111 ot KA
2N2369A
L ms

4::._

4

Fig. 16, Chrominance modulator
(2 required)



The outputs of the modulators are from the collectors and are therefore high impedance.
This means they can be directly parallel and share a common 750 ohm load shown in Fig. 17. A
low pass filter follows which filters the out of load products generated by the modulators. The
L7uH coil acraoss the output of the filter has & high impedance to the chrominence components
but rejects any residusl base-band signals that find their way through the modulators. After
the filter is an smplifier which then current-sdds the chrominance signal onto the 75 ohm output

from the luminance stages,

Fianlly, Pig, 18 details circuitry which asccepts a subcarrier feed and provides the
two feeds at 90° for the two modulators, The MC1436 provides the necessary 180° phase reversed

on alternate lines for the (R-Y) modﬁ)a‘tor.

- l +12v
'J‘ 47pf 47pf
7506
o 0.1 pf
chroma
from pin 9 output
of modulators S —-

Fig. 17. Chrominance filter/amplifier

+12v
_1
T 3K3 8K2
- 47uH
3 , 1 0opt
7 1 1 VATAA ne
MC 1496 4 AAAA~ L RS
220 1 input
BH o AN
B 35 | 1K BC108
| O
—h R-Y sic
y o O 1F i output
220
B.Y sic
output
ém %2 6K8 g 01 O1uf o I § ¥
Mt

Fig. 18. Subcarrier processor
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etti L1

To make it absolutsly clesr how the coder is put together, Fig. 19 shows how the ecir-
cuits are interconnected, As the matrix circuitry was simplified by matrixing directly at the
inputs to the coder, the impedance of the RGand B inputs are fairly low, and s terminating res-
istor somewhat higher than 75 ohms is reguired to make the impedance correct., The resistance

required is found by feeding in a known 0.7v into 75 ohms source and adjusting the resistor
until a level of 0.7v at the input is obtained. This is done for all three inputa, Note that
the power must be on for this adjustment to be made.

Now feed in colour bers and check for a luminance output, Fig. 12. This should look
like Pig. 204 with colour bars epplied. Check for colour difference signals at the output of
~ the R-Y and B-Y matrices, Fig. 13 and 14 again at the input to the chrominance mddulator, Fig.

16, The latter should be of the form shown in Fig. 20. Check that the clamps in the modulator
inputs
ADT
red — . R figi2 ojf————— coder o/p
green —» G
blue —— B thr
ms ifp
R tg13 fig 15 fig 18
G
8 ofp—s >—ifp  o/p
|—BG —mssk fig 17
| b ofp
R
G fig14 fig.15 fig 16
B Ll ;
o > > ilp op|
BG —H"e
Slc
ME.. . .
- ) N
750
= BEY R
BG sfc sic
750 PS slc
PS5

Fig 19 Arrangement of circuits




boards are working and that it is possible to make the d.c. level on pin 1 and 4 of the MC1496

the same by sdjusting the carrier bslance control.

Look at the output of the chrominance filter, Pig. 17 and check that it is similar to
the waveform shown in Fig. 20. Temporarily connect a 100 ohm resistor across the "AOT gain"
pin in Fig. 17. How observe the coder output which should look similar to Fig, 20. Adjust the
“AOT 90°" capacitor on the subcarrier processor, Fig. 18 for minimum slternate line jitter in
the amplitude of the chrominance. Next adjust "AOT burst 90°" on the B-Y matrix for minimum
jitter of the burst. Adjust the R-Y and B-Y carrier balance controls for minimum subcarrier
during black level and adjust "AOT white Bal" for minimum subcarrier on the white bar of the

waveform, Finally sdjust "AOT Gain" on the chrominsnce filter/smplifier, Fig. 17 for the

red input
I
= ¢ L green input
_,—-I—HJ_UL blue input
—J ]
_ L —— R_Y signal

I L B.Y signal

Y signal

chrominance signal

composite coder output

Fig 20 Coder waveforms
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correct level of chromlnnngs ad Whown Lo Plg, 2,

The coder in now aet up bl e be fed elther ateiaght into a colour monitor or via
an r.f. modulator into Lhe neplnl socket of o domestic television receiver,

Colour televislon iw n vast subject, but it is hoped that this chapter has dealt
with some of its mysterics, It should enable the amateur with some monochrome experience to
begin experiments with colour.
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THE BRITISH AMATEUR TELEVISION CLUB

The club was founded in 1949 to inform, instruct and co-ordinaie the activities of amateur

ﬂﬂlo enthusiasts experimenting with television transmission, and 1o fiaise with other enthusiasts

ed on similar work overseas. The club is afliliated to the Radio Society of Great
n and has a membershi ol’ ap&mlmlﬂl\y 1,000,

riments carried out members have been mainly in two directions: R.F,

and r| Other upﬁ.’\a of dm hobby which have been pursued by BATC members mclnde

lﬂlwmnu astronomy, slow scan TV, video lape special effects
eolour TV by both uqu:ﬂlm and simultaneous methods.
Chb Standards

the UK members are recommended l.o use a vHen wavelorm similar to the one used
by Il|e BBC-EEA ‘Thi= means that a domes t can be to receive amateur TV
transmissions by the simple addition of a l]adllbr modilled UHF tuner unit. For compatabilit
In the UK members are recommended to arrange all video outputs at the one volt level,
whites- positive, syncs - negative; pubses at the two volt level negative going with all signals
at 75 ohm impedance. Both 403 and 623 lines standards are used in the UK with 625 |IIIH

ing more popular. ‘Where RF transmission paths are difficult there is some ad

10 be gained by using 405 lines as the smaller band width required enables a better h'nll
lumk:nllnwbedm ed.

Camera Tubes

Vidicon camera tubes, rejected by the ;i for minor are availnble
to Club members for o nominal price and can be sent 1o any part of the world.  Information
on the ure for ordering a Ilﬂbe and for ordering con scan and focus coils can be
obtal from the Club Sales Officer.
Flying-Spot Scanning

Satisfactory resulls can be obfained with cheaper equipment such ns w
Bcanner mlng a SFP? Cathode ray tube and 931A photocell. These units will hlndl: tive
or negative transparencies, and can be sdapted for telecing.

Club l‘ublulhm

A quarterly magazine, “CO-TV", is isued freo to members, cont
umﬂrllﬂlmal -nh—Ju pl!mupm and news of members sctivities.  Contri
magarine are welcome and members are asked to send in news of their activities, and in
particular, to send in arllclu or any practical hints they may pick up in the course of their
amateur TV experiments.

m-

The club provides a service to its members by supplying various special items, such as
Vidicon camera lnbﬂ, Vidicon camera tube scanning and focus coil assemblics, camera tube
bases, ounting flanges for we with "C” mount 16mm lenses, vision recept
reporing, chAT, heade). metbirs: and lapel badges
ol

Some back copies of CQO-TY are vaihne 25p each (20p cach to members) from

BAT.C. publications, and earlier editions u m and including TV Number 70 are

nvailable on 33 mm film strips, each of whl:h consists of ten lsues o CO-T\' Full details
hwloord«mynl’llmnm-upwnlnﬂﬂ-ﬂ

For Ilw hm:ﬁlod’membfn BATC. runs an equipment register which comsists of a
register of m :ﬂlmmu and surplus equipment from which it is endeavoured to put
ﬁm‘bﬁu wnh like and surplus requirements in touch with each other.
elerences

New members may find the fuﬁum!l books
BBC TV Engincering series (4 vols.). Amos Birkinshaw. Published by Hiffe.

TV Engineering, D. G. Fink. Puhlush:d by McGraw- H'll

TV Engineering Handbook. Edited by D. G. Fink. Published by McGra

Colour Television, P, 5. Carnt and G. B, Townsend, anl 1 and 2. ?u‘bllshu‘l h)‘ lllﬂ’e

Sound & TV Broadcasting — General Principles. K. Iutk! Pululn

Introduction to Solid State TV Systems.  Gerald Hmna- ished by Pm-me Hu!l
Source Book of Electronic Circuits. John Mnmu :Publi:hed bx MeGraw-Hill.

Slow Scan Television — Arn ublished

Slow Scan Telovision Handbook — Miller and Tlu,ln Published by 73 Magarine.
Available from B.AT.C)

Club A

Some amateur TV achicvements are:
May 1952—The first two-way amateur TV contact in the world (GIBLV/T—GSZT/T).
August 1953—GIGDR received GIWI/T at 34 miles range with only two watls peak input.
December 1953 —Amateur colour pictures produced.
Spnng I”GaColwr picturcs transmitted two ways over a 12 mile path. (Great Baddow-

smn. Tosers pictures { over a 38 mile path.

Moi;fmber‘rlﬂ'llﬂ'ihmmn TV pictures from WAZBCW in New York received by
“eavi

Auménn 'mfﬁ.r“ way pictures exchanged over a path in exces of 200 miles (GILD—

1966—First amatear 3 tube colour TV camera d at BATC G
in London by H.
April )m-;!rﬂrﬁ amateur PLAL colour TV transmission on 70 cms, by GEACW/T to

Swmnb:r 1572—First lnteml“nﬂll amateur T\" conlest,
October 1972—First two-way SSTV contact via Oscar 6 amateur satellite.
N'w:Imber 1972—First Bullldl International SSTV cunun (GIZGO to SVIAB in Athens on

Current members experiments are directed towards betm cameras, slow uc-u T\'
devel menl.a the ute of micro wave lmk-l the d I portable
television and so on.

Convent
‘The club holds a Conventlon once evsz two years at which members are invited to
ﬂspllu their qnl t and have an opporlunity to exchange ideas and discuss thelr problems.

tl nmm:im llu Ceneral Maelmg of the club is held when the officers of the
v:lub are efecﬁed ther business b disc

‘Membership in the United Kingdom costs £2:00 per annum, payable on st January each
year, for which Bankers' Order forms are luillb[o upon request. Mew members ore asked
to enclose Afp for each month remaining of the current YHI {up 10 a maximum of £200)
iﬂns £2:00 for the following year's subseription. Overseas members may send the equivalent
in their local currency, il no sterling funds are available. nt ll!e rate of E:00 per year, phs
50p for the additional postage incurred. All cheques and money orders eic., should be made
Fl)'wle 1o !he British Amateur Television Club. CI‘J-T\" un be sent overseas by afr mafl
or an additional surcharge, details of which will be gi request.

T you wnh to join the British Amateur Television C‘luh e llll in the application form,
deluch it, and gend it to the Hon. Membmhlu Secretary, B.AT.




Thae British Amateur Television Club.

Bend this form together with your remittance to the Hon. Membership Secretary, B.A,T.C.
13 Church Street

BLOCK CAPITALS PLEASE Gainsborough
Lincolnshire U.K.
SURNAME CALL SIGN
FORENAMES
ADDRESS
POSTCODE
ENROLMENT FEE £ .50
The enrolment fee also applies to persons rejoining the Club
and to members who have not renewed their subscription by
the 31at March each year.
INITIAL SUBSCRIPTION £
The annual subscription is £2.00 but applicants may deduct
50p for each expired calendar guarter of the current year.
The subscription year runs from Jan. to Dec.
NEXT YEARS SUBSCRIPTION at £2.00 £ 2,00
No.......Lapel badges at LOp each (button hole type) £
No.......Back issues of CQ - TV at 50p each £

The current issue of CQ-TV, which is quarterly, is sent free
to members upon joining the Club.

NOu.vsseesPre 1976 back issues of CQ — TV at 25p each (as available) £

TOTAL REMITTANCE ENCLOSED
I enclose a cheque / postal order / M. 0. made payable to B.A.T.C.

3

Blgned..cisesevsinnsnnssnnnssnnasnnnas Dat8.sissasnssnns

(Orders for other Club publications and sales items should be sent separately to the
appropriate address.

For office use Date: Receipt No. Cash received:
Mags sent: Treasurer:

Badge sent: Mailing List:
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CREDITS

This book was tirst thought ot by the B.A.T.C. Committee in 1975 ss = successor

to
Mike Barlow's book of the same title published in 1956.

The authors in this edition are named at the head of their chaptesrs; this book would
have been lmpossible to produce without their help, Tor which the Editor is very grateful,

Drawings are by Miss E. Mummery, Petar Johnson GG6AFF/T snd in soms cases by the suth-
ora of the particular chapter,

The Editor would like to thank his wife for her help in typing the manusecript, and
the members of B.A.T.C. who assisted in proof reading.

It is hoped that no errors remain, but if a few have managed to creep in, we apologis

sincerely. Comments on the book (and any errors) would be gratefully received by the Editor,

for
the purpose of correcting future reprints.
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The British Amateur Television Club Sales Department
The following items are normally held in stock, for sale to Members of B.A.T.C. only:

Camera tubes 1 inch English Electric P849 Amateur Grade Vidicon

E.M.I. 9677 Amateur Grade Vidicon
E.M.I. 9728 Amateur Grade Vidicon
§ inch E.M.I. 9831 Amateur Grade Vidicon
% inch E.M.I. 9777 Amateur Grade Ebltron
HFinch E.M.I. 9565 Amateur Grade Image Orthicon
Ceoils 1 inch B.A.T.C. Coils
£ ineh E.¥.I. Coils

Paxolin Vidicon sockets
'C' Mounts for lenses

Charts B.A.T.C., Test Card 12 x 9
E.E.V. Camera Chart 12 x 9§
B.A.T.C, Reporting Chart

Badges Lapel Badges
Adhesive Bedges for decorating equipment
Club Windscreen stickers

Other items sold by B.A.T.C. sre advertised in the Club's Journal, € @ - T V. Current prices and
mail order charges also appear in C Q@ - T ¥V, but are also available from

B.A.T.C. Club Sales
"Kyrles Cross"
Peterstow

Ross on Wye
Herefordshire.

BA|[|TC, to which address all orders should be sent.

B.A.T. C. Publications

This separate department of the Club only deals with material published by B.A.T.C. Back numbers
of the Club's Journal, C @ — T V together with photo-copies of perticular articles are sold, as
well ss books published by the Club. Further copiss of this book can be purchased from the same
address, Por full details of currently availsble titles, see the current issue of C Q- TV, or
write to: B.A.T.C. Publications

64 Showell Lane

Penn, Wolverhampton

West Midlands.

Other departments of B.A.T.C. include a Library and an Equipment Registry which sssists Members in
the sale and purchase of "hard to get" amateur items. Full details of these services are aveilable
only to members.



111

LIST OF CHAPTERS

Chapter 1 Background by Don Reid
Chapter 2 Aerials and Reception by Cyril Chivers
Chapter 3 Transmitting by J. J. Rose
Chapter U4 Operating Techniques by John Wood
Chapter 5 Licences by Malcolm Sparrow
Chapter & Picture Sources by John Lawrence
Chapter 7 Monitors by Brian Summers
Chapter & Recording by J. J. Rose
Chapter 9 8low Scan TV by Grant Dixon
Chapter 10 Colour TV by Nigel Walker
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Tape 73
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Tuners 7

Video processing unit
Vidicon L3

Yoke L3



THE ROYAL TELEVISION SOCIETY

The only Society which caters exclusively for television people
whatever their job

Invites membership from all those interested

in television. It has 14 Centres throughout the

UK at each of which an interesting programme
of lectures and social events is arranged.

All enquiries to the membership secretary:

The Royal Television Society
Tavistock House East - Tavistock Square - London WC1H 9HR
Telephone: 01-387 1970/1332
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