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T W R O°D UG T O N

In the 21 years since the British Ammt-
eur Television Club was founded' by & keen band
of young men, it haxs grown in numbers from a
mere handful to over 1,000 registered members.
Some of these enthusiasts who started as ama=-
teurs, many doing their Wationanl Service at
the time, have since reached eminence in pre-
fessional television, and are still active

members.

The cnly pickup tubes generally avail-
able in the early days were iconoscopes, of
which the 5527 was the most popular, whilst
for those whe favoured the flying spot scanner
for their exporimeunts the 9314 photomultiplier
tube (obtained cheaply from wartime radar jam-
mers) wae indisvensable, Later on the trend
was for the image-orthiconsz - for those with
friends in the industry - and the vidicom - a
much more simple tube. There were even a few
cameras with OFS Emitron tubes; one thinks of
the excellent field-sequential colour pictu-
res produced by our indefatigable librerian,
Grant Ddxonl A few members ars now experim-
enting with lead oxide vidicons &nd fully
electrostatic vidicens.

On the circuit side ome saw the trend
away from power-consuming {and heat-producing)
valves to the simple trensistor, which it ia
worth remembering is just the same age as the
BATC! These days there is talk of new forms
of pickup devices using semiconductors arrays,
single tube colour cameras, Super & telecine
and the like.

The BATC has led the field in & number
of activities and one thinks particularly of
slow=scan techniquen.

There are still many ways in which the
smateur can contribute to the enjoymeny and
expansion of this useful hobby in the future,
and with the continuing enthusiaem of members
we look forward to a membership of over 2,000
in our Silver Jubilee Year, 1974.

I.J.F. James.
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2lyearsof batc

CAT-70 marks the 2lst birthday
of the British Amateur Television
Club and as it is highly probable
that few of the readers of this
bocklet will be able to recall the
beginnings of our club, this short
article will teke a look at the early
years, remembering with gratitude
those pioneering amateurs who gave us
the world's first olub devoted
entirely to amateur TV trensmission.

It was in 1949 that Michael Barlow
GICY0  wrote letters to variona
magazines and succeeded in contscting
8 handful of people who were intereded
in amateur TV, He then started a
cireular '"Newsletter' which apparently
took 80 long to get round that in
Ogtober 1949 he brought out the first
iseue of “CQ-TV" ... a duplicated
issue of 25 coples. 4s s comparison
we might mention that two years later
with the tenth issue, this mmber had
risen to 130. All the earlier issues
were duplicated on an ordinary office
duplicator and were characterised by
the light~hearted humour so typical
of Mike,

Initially almost all TV gignals were
generated by flying spot scanners ae
camera tubes were exceedingly difficult
to obtain and prohibitively expensive,
The 5527 iconcacope, costing £27.10.0a
and requiring & Board of Trade import
ldcence, gave s picture which would be
considered definitely below par by
modern amateur atandards and was much
less sensitive than the tubes we use
today. & few lucky people had, how
ever, acquired a tube, notably Ivan
Howard G2DUS who gave the first public
demonstration of amateur television
under the name of the British Amsteur
Televieion Club in April 1950, Later

BY C. GRANT DIXON G6AEC/T

a2 a result of "onBir" tests to see
if apateur TV would interfere with
certain commercial and military trans—
miseions, the GPO decided to grant TV
licences to smateurs and the TV "ham'
became a reality.

Apart from transmission over the air,
there were many opportunities for TV
demonetrations. In those days TV camersa
were rarely seen cuteide broadcasting
studios and as a result, these amateur
demonstrations attracted enormous interest.
In 1952 the demonstration at the Dagenham
Town Show was seen by 17,000 people. In

Mike Barlow with his wife Margaret.

this yesr also the olub was placed on a more
formal footing by the appointment of officers..

Chairman C, Grant Dixon
gmmm; 8 Mike Barlow
Comnittee Fred Rose
Ian MacWhirter
Don Bradford
Doug Wheele

By December 1952 the membership had
risen to 200 and it wes noted with
satisfaction that it was not confined to
this country, &8s the name of the club might
suggest, Members were enrolled at this
time from..,. Eire, France, Holland, Finland,
Germany, U.S.A., Canada, South Africa,
Australis, and New Zealand.




Ivan Boward, g2pus/r, with bis firsq

Photo taken din 1950.

The firet Convention of the club was
held in 1951 in lopdon wnd waz attended by
approximately 25 people of whom 16 had
travelled over 100 miles to be present,

The second Convention wan held in 1955 and
in the intervening four yeare considerable
progress hod been made. The generosity
of Mesara E.N.I. in saking available
"Emitron' tubes to oix members on a
‘permanent loan' basis must be acknowledged
vith thanks. One of thess tubes vam
displayed in & frase-sequential colour
camers at the 1955 Convention and in the
following Spring, history was made when
colour test patterns were transmitted over
the air by amateurs before the BBEC had
commenced  their colour tests.

The 1955 Comvention wns ales memorable
for the fact that the subseription was
raised to 10/~ per annum and mesbers i1l
note that it stdll stsnds at this value
filteen years later.

During the Intter half of the deonde
there was an ever Increasing activity in
the way of public desonstration; for
oxmaple, in 1957 the BAIC demonstrstion
at the Dagenham Town Show included &
camerss and occoupied a 40' x 40" sarquee,
Hention should alsc be sade of that
wonderful effort by the Cambridge Group...
"Matilda"... n complete mobile TV station
housed in a london taxicabi using valves,
of course, as transistors were not awail-
able at this time. This project so caught
the imsgination of the TV programmers that
"Matilda" and her crew were interviewed by
thé late Richard Dinbleby in a "Pancrema"
Programme, ... A0 event which was reported in
the pspers next day as...."smAteurs save
BBO show"”. Technically, it wmade history
becavse it was the first cccasion on which
the BEC radiated a video mignal which had
originated in amnteur-built eguipment,

Lafy, TV transmitter for }lés 7¥Hz and
below, EF probe and 3 sonitor buily by
0.B.Freire (Bramil) in 156




The celebrated "Matilda" and orew,

Around 1957 Bill Stapleton im Dublin
wap experimenting with an elementary form
of slow-n TV and ded in recording
simple pasterns on tape. A more advanced
syatem using n subcarrier was proposed by
Copthorne Macdonald in the U.S.h. and on

Kov, 22nd 1959 John Flowman GIAST suoceeded
in receiving alow-gcan pictures across the

Atlantic. Surprisingly, very few BATC
manbers were stirmcted to this pode of
tranemission, but ns the mumber of slow—
scan amateurs in the V.3.A. and Capnda in

rapidly increasing ve may see developments
in this field in the 197C'a here in Britain.

Taking up the wtory of "pormal' TV once
pgnin, we note that Vidicons became aveilable
in 1957, amd in CG-TV 34, wvhich mppenred in
the spring of 1958, s transdstor pattern
generator wan first desoribed.

The §th Convention was held on Sept 10th
1960 and featured teleciné by Bob Tebbutt,
& Monosoope by Graham #il1l, elov-scan gear
by Orant Dixon, Oordon Sharpley and Jobn
Flowman., By this time vidicons were svail -
shle 8t & price (£10) which msde it possible
for an ever increasing mmber of amatsurs to
start building their own live camers.

The next decade saw the growth of
transistorised equipment. CS-TV LS carried

a desoription of a fully transistoriswd
pulse and wveforn generstor by Mike Cox,
snd the next fssus oomtained circuits for

& transistorised camers by Deryck Aldridge.
Neting the trends in commercinl television
we find that thesa are paralleled by amstew
activity; 625%1ine plotures were first
redinted by O2/T to GIAT/Y, a distence
of 49 miles, and in 1961 at the Hadio Hobbic
Exhibition the BATC gtund wns devoted to
colour TV. John ¥are's excellent home—
conatructed colour receiver wps used 1o
show pictures supplied by the F0 and mlsc
oolour bare Mrom a generstor built by Bill
Hipwell,

In 1958 Grunt THxon had given & lecture
to the Televimion Society in London on "The
present atate of Amateur Televiaion™ nnd A
demonatration wa= given of closed cireuit
o

At the DADEMHAM TOWE SHiw in 1959




The B.A.T.C. atand a1t the 196 Badio

Cormurications SExhibition,

Hob Tebbutt's telecine gear at the 1942
B.a.T.0. Convention.

In 1964 Wike Cox gmve a pimilar
loature with s much more elaborate demon—
stration which involved m team with a video
wpésrecorder making recordings in ¥.¥ales,
¥unchester nnd Berefordshire, and also &
live TV link with the Radio Communications
Exhivition. The contrast between thene
two demonstrations revenls the progress
sade by smsteur TV,

Further evidence of procress wes given
by the tramesdssion of PAL golour test
patterns betwoen GEACW/T and GELEE/T,.,
Tony Jaques and Gordon Sharpley...in Aprid
of 19685,

One of the esrly pioneers of amsteur TV
wen Jeremy foyle, now licenned as GENOX/T,
His station is exoeedingly well equipped and
he haa contributed motably to the history of
amutour TV as the folloving extracts from his
station log will show:-

May "63...Fipst duplex TV oontmet

Sept "63,..First TV contaot with Holland
Ust 'é3...Fipat TV relay tranemission
Ror "66,,. Best DX W sontasy. .03 LD/%
Nov "67...First TV contact with Germany
Sept "6%..Firat TV contact with Belgium

Sepr '69..Flra; one-way TV gontact with
‘rance.

It is expectod that during CAT-70 it
will be possible to visit thia ptetion and
pthere in the Cambridge area, either in
person or over the air,

Whilst gonpidering the international
asspect of modern amateur ™V, one wmust not
omit to report the high'y successful First
Internations} Amateur TV Conference held at
Armentieres in the Spring of 1969. P3py and
and his team nre to be congratulatad on
their enterprise.

Finally, let us use this Conference in
Canbridge to take stock of our achievementia
over the past two decaden and look to
poseible future developments in the 1970
For those who are of an experimental turn of
mind, heare are s few projects which might
prove fruitful in the next ten years...

1. Appliention of integrnted cirenits to

pulse genersntors and video smplifiers.

7. Beduction of cemern size, When #"

Vidicons become available they can be
uged with the cheaper 'D mount' lemmes

3. /P workipg with transistorised transmitters.

k. "0Q-TV' ptil1 lacks a denign for A neat
small, transistorised monitor,

5. Use of higher fregquenoy bands,.2jem,
13om, and Jom. (What about point-to=
point TV using a LASER?)

é. Colour 1V, of course, and stereo slsc?

7. HMedical TV using infra-red scanmers.

B. Slow-soan TV for DX, Will G8 license
holders be able to send slow-scan TV
to the USA by satellite?

Ferhapa bearing this last muggestion in
mind ve can well and truly say that for
BATC members the sky will never be the

limit,
i




A SIMPLE AMATEUR TELEVISION STATION

¥While many good articles have
appeared in CQ-TY and elsevhere
describing apecific fteme of both video
and B.F. equipment used in an Amateur
Television Station, 1ittle hae been said
sbout overall statiom planning. These
brief notes and the accompanying block
disgram show & possible lay-out for a
simple but very functional station.
Oeviously the system is capable of an
infinite mumber of varistiona but it is
hoped that it may be a useful guide to
someons with Amateur Badio experience
contemplating going /T, We have only
attempted to give s genersl puide ss to
what has to be done, the details of
various units such as camerss, modulators,
eto., can be tobtained from published
articles, A list of reférences is
given at the end,
1. The hﬂcha’ra_"zi:tm mond bor

First obtain a domestic television
set with most conveneiently a 14" or
17" tube. Thin should be of the
switchable type if operation on both
625 and 405 line standards is required.
It is essential that the chosen
receiver should have a good [lywheel
horizontal syme. eirouit.

The receiver should be modified to
add a two way switch or s relay to
isolate the existing tuner unit, and to
transfer the input to the I.F. amplifiers
to be fed by a separate 70 em corverter
This switch should remove the H.T. from
the sets normal tuner when 70 em is used
in order to prevent harmonics of the
local oseillater causing beat patterns
in the 70 em band,

It is then necessary to bresk the
comnection between the vision detector
and the vides output stage. The
detector output should be fed to a
cathode follower stage to emsble a
video line terminated in 75 dims to
be taken out, The circuit used for

BY LA WATERS GSKED/T

this cathode follower should have a

good amplitude linearity to permit the
full detector output to be handled withe
out any sync. or pesk white crushing. A
3= poeition switch emables the input to
the video ocutput stage to be selected
from either this cathode follower, or
two coaxial inputs. Each of these
inputs is provided with a ZKML non-
inductive potentimeter to balance the
gains. These imputs are fed with the
local camera video, and & democdulmted
eignal from the transmitter feeder.

An extrs, simple, two stage video
smplifier may be necessary between

the switch and the sets own video output
stage to onable 1.0 v pp. sdgmls to
fully modulate the tube. Two stages
are necessary to keep the ploture
polarity correct.

To complete the modification it is
necessary to supply t with mains vis
n good muality double wound isolating
transformer. This will enable the
chsseis to be comnected to earth via
other video equipment. If ome csn
obtain a portable TV set with & mains
transformer built in so much the better.
2, The Beceiving Comverter.

The 70 om converter can be something
built speeislly based on amsteur
commmnigstions technigques, but with
the erystal lecal oscillator chain repleo~d
by a variable local ocsoiilator.
Alternatively s converted televieion U.H.F,
tuner may be uwsed. If as i» suggested
above the comverter feeds the receiver
IF directly, and assuming 405 1ine
stendards, then the converter local
oscillator should be above the carrier
frequency by the IF i.e. sbout 34 - 39.5
MH,, If the converter is however fed
into the receiver vis the main tuner,
say on channel 1, then the loeal
oscillator requires to be lower in
freq ¥ by tha ch 1 1 freq ¥
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BELOW
The Author, lan Watera QERED/A (1664)

Bloek diagram of a simple amateur TV station
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of b5 Miy, If these precautions are
taken then amsteur sound signals radisted
in the 70 am band at the correct separntion
will autcmstically be received together by
the TV set. Vestigizl sideband transsission
(most areDSB) will slso bie correctly received.
Sinos UIF, TV tunsrs are designed for higher
channels 1t will by found espler to tune the
loonl eseillstor to the high side of the
carrier when ussd ot 70 ca.

If the baslc reselver ia of the LO5/625
switchable type smploying sn I.F. smplifier
basienlly 5 MHr wile betwsen the 3 &b points
(and 1isited to 2.5 MHz when used on 4OS5),
then if the converter oscillator in on the
high side of the oarrier un asateur 625 line
upper sideband transmission will also be
correctly receivel. The converter locsl
esoillator #will zlac reguire te be soue
Mz higher for 625 reception.

with u good nolse i, ure, the asrial can be
connected directly to the comverter, better
results will often be cbtsined, especislly
=hen the serial is high up, with a long
feelor, if  mast hesd pressplifier is used.
With & typioal feoder run of asy 100 fr, this
can improve the signal to noise of the
roceived ploture by J - 4 dB, which can make
all the diff'erancse betwoen & usesble or
unussble result when the pignal ia anything
but strong. Then this is done the aerial
change-over relsy has to be at the mast head,
and this oen be anergised on receive by the
pame supply that powers the smplifier
conveyed via the lnner of the recelving
oo=ax csble. The relsy will, if energised
on recelve, fuil safe %o trunamit enabling
a conventionsl relay to be used at the

The aserial should be installed in as high,
and uncbstructel position as poasible mni
should be male emsily rotatable. Either a
co-linesr stack srrey, or a Yagl or stagk of
Yagia can be uaed, The serisl ocan sither be
home made, or one of the good commareisl
‘types on the market osn be employed, The
chosen array ahould have a galn of not less

than 15 4B, and preferably 1E - 20 42 in
order to give the station a good working
range, The bast quality VAP low loss
coaxial feeder must be used,

5. The Transsiuter drive stages

The transmitter drive steges follow
conventions] smateur prestice to give a 70 om
drive to the Pil valve, (Only suffigient drive
to operate the velve in Clssa B is required,
and some method of werying the drive level,
{L.o. by means of & varisble voltage as the sorown
of the finel drive stage) should be provided.
Care must be taken to emsure that the drive
level is stable, and that it is frec from hum.
& stabilised power supply is desirable, The
frequencies useld in the multiplier stages
should be chosen to aveid those employed by
television both for Bands I and IXI and the IF,
If interference with neighbours (and your omn)
TV reception is to be aveided., The writer has
fourd the use of a orystal in the region of
12 Wz apd sultiplier stages tunsd to

24,72 & 144 MHs gives froedon from this problem.

6.The Tranomittor PA Svage.
The P.i. stage may esploy any suitable valve
depeniing upen the power output required, The
stage is grid modulsted, snd since the gridbsse
snd henge the modulation veltage swing and
standing biss are ressonsbly constant regardless
ef the valve usel, the medulator and drive stages
oan be used with & larger P.A, stage at u later
dete. The P.i. miy follow conventional mmatour
practice except that
(a) the final must be sn amplifier and not =
mltiplier
{b}hmhmmqﬂ“mv
reguired for television it is necesasry to
couple the aerial feedsr more tightly than
the correct sdjustuent for the maximum
output with telephony. The asris] losding
should be made eanily adjustable

(c) Under television modulation conditions the,
best linearity is cbrsined by using the
saxizus reted ancde voltage permitted for
the valve euployed snd a lower ancde
mm;.&mwmm
telophony practice,

(d) One should remember that a television P.A.

is a wideo smplifier ss well =3 an R#

amplifier. All decoupling capacitors




must therefore be auiteble for video

frequencies i.e. D.C. to say 5 Mis as

well aa the ocarrier frequenoy

e. Any telephony medulation equipment, i.e. &
mpdulation transformer must be switched
out of circult when TV is used.

7« The Modulator.

The modulator is required to give a linear
voltmnlngoftbccmhror}o-w?py,
from & low impedance source. The modulator
is also required to provide a stable but
adjustable negative d.o. bias of a similar
value for the P.A. velve. The modulator
output stage can conveniently be & wvalve
cathode follower or an emitter follower.
Sinoe it is also necessary to modulate the
vision carrier with telephony (to comply)
with the licencs) faoilities for this can
conveniently be built into the modulator,

4 similer audio voltege swing will be
required but in order to keep the modulation
balanced the standing bias will require to

be adjusted. It is convenient to switch
between two present bias levels one for TV,
and the other for telephony, the d.c, restorer
or black level clamp required for television
can be switched at the seme time, Due to
the non-linsurity of the P.A. valve grid base
it is necensary (on peaitive 405 modulation)
to apply a modulating waveform with a signal
to sync. ratio of approximately 50 : 50 if
the conventional 70 : 30 ratic la to be
radiated. Since the normal ratlo of ths
video signal from & camers or other sourca
will be 70 : 30 it will be neceasary to
prediastort or streteh the signsl in the
modulator. Alternatively the output from

the source can be mads non-standard. If
negstive 625 line modulstion is employed the
poak white repion of the video signel will
require to be stretehed, Since the imput
video will always be white positive, an

extra stage will be required in the modulator
to reverse the ssnse of modulation.

8, The Pesder Probe.

In oprder to be able to adjust & televiasion
transmitter it is quite essential to have &
good system for monitoring the outgoing signal
in the feeder., This takes the form of & probe
and diode circuit suitable for demcdulating TV
signals, feeding out 1.0 ¥ pp video into & 75

ohm line, via a suitoble output stage, The
Bystem must have a very good linsarity, and
must be able to hendle a signal level grester
than that required, since any distortion
occuring here would massk the true form of

the transmitter output, end meke corrsgt
adjustment impossible. The video output
from this circuit is fed to one of the
receiver video inputs for pleture monitoring,
and to the oscilloscope to permit the wave
form to be cbserved. The diods current cen
be read by s sensitvive meter to indicete the
mesn corrier powar. If is useful also to
provide some moans of periodically short
eircuiting the diede load in order to indicate
& Sero cutput, so that any residusl unmedulated
Rf balow thetip of syne, (or pesk white) can
be observed,

9. The Oseilloscope

A television stetion requires a simple
oseilloscops with a deflection sensitivity
sufficient to give a good display of &
1.0V pp video input, snd & 'Y band width
of about 1.5 to 2 ¥MHz. The time base should
be switchable between 25Hz and Sz (7.5 Kiz
for 625) to display 2 fields or 2 lines
showing the syno. intervels.

The ¢scilloscope input impedance should
be high, and & switch provided to emable it
to bridge the three video lines, i,o. lLogsl
Video, Demodulated Rf from the transmitter,
and received video from the recedver. This
latter fecility will ensble a report to be
made on other stations trensmissions.

10. The Local Video Source and Syno. Pulse
Gi Generator

This part of the station cen take many
forms, but it will ususlly consist of some
form of Vidicon camers or flying apot
soemner, The cilrouits employed should be
such that a correctly proportioned video
waveform is produged with correctly defined
blanking and sync. regions at beth line and
field rates, The black level should be
easentially independent of the vidso contenmt,
and the synes, should not be crushed if the
camers is over exposed. The sync pulse
generator may be included in the camers or
separete. The system may be 405 or 625 line as
required, and be either fully 2:1 interlsced,
or use random interlace, The verticsl symo,




may conveniently taks the form of a single
broed pulse of about 1 line duration instead
of the conventional serrated field pulse with

or without equalising pulses &s used in
professionsl prectice. It is desirsble
but not essential that the field scan
should be locked to the s.c. supply frequensy.
Sound

In this simple station it has been
assumed that sound amd vision will be
trensmitted wlternetely on the same carrier,
however to obtain the full bensfit from
amateur television it is deasirable to be
able to tranmmit a simultanecus asound
transmission. It must at all times be
ponsible to modulets the vision carrier
with telephony to comply with the licance
sonditions,

Sound may be transmitted in the 70 cm
band and if this is sccompanying a 405 vision
transmission it should be amplituds modulated
and radiated on a frequency 3.5 MHz lower
then the vision carrier . If it is sscociated
with a 625 line tranamission it should; 4if it is
to be recovered by stendard receivers; be
frequency modulated and 6.0 MHz above the
vinion. Por simplicity two transmitting
asrisls can be used or the two carrlers can
be combined in & suitsble combining unit and
fed to a common aerial.

Alternatively tha TV sound can be tranamitted
in the two metre band, or in any other amatesur
allocation for which the Station is licensed

Por reception if the Station received is
modulating the same parrier with vision and
sound it will be necessary to slightly
retune the converter when going from ons
modulation to the other. If a correstly
separated A M, or P,N. sound carrier is
received then provided that the local
oscillator is on the correct side of the
carrier it should be automatically
recoversd by the receiver, sssuming of
course that a switcheble standard receiver,
probebly employing an intercarrier sound
system, is used for 625. When receiving
weak signals it is beneficizl to use a
completely separate sound receiving system
consisting of a separste converter and a
communications receiver. If this ia done

both the vision and sound channels can be
tuned for optimum results.
n
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