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EDITORIAL

We print this time, the mecond part of
Arshur Critchley's seriee on Integrated Circuits
for amateur use. Part 1 last time arocueed con-
didersble interest, so after Arthur'e recent
lecture et CAT=-70 I know many of you will be
leoking forwerd to this instalment. It could
have beexn longer, but the report on CAT~7C
took up the room, e the next part, in C § -

T V 73 will be even largerl Our thanks must
go to Arthur for sll the hard work he has put
into this series - I know it's mppreciated.

A full raport on CAT-70 appears on another
page of thie ismue, but those of you who were
there will know already what & great succese it
wae. Opecial thanks must go to the organising
comzittee of Don Reid, Grant Dixon and Ian Wat-
ere who geve so much of their time to the Com-
yentionj that it was so much of a success is
largely due to those three. Don Reid, who re-
tired as F.R.0. after the A.G.M., has become
identified with B.A.T.C. Conventions and this
was no exception - many thanks, Donl

The other member of the committee to re-
tire this year, as well as Don Reid, was Malcole
Sparrow. After six years as treasurer, Malcolm
has contributed tremendously to the Club, and
is responsible for giving the Club it's present
fipancial stable econdition. We all owe GEEQY/T
& great debt of gratitude and hope he will
long remain aesociated with B.ALT.C.

To keep ourselves up to date, we've just
bad & nev membarship application ferm &nd general
information sheet printed - on pink peper thie
timel You probably remember that the old one
wag blue. So if you know of any possible new
mexmbers, drop the Secrstary a line (his address
is on page 1) and ask for a few copies of the
new pink membership forms. May be useful to
have a few mround if you belong to any local
clubs; eomeone, someday, may want to join the
B.A.T.C.

Portsmouth Polytechnic are currently deing

& lot to srouse intersst in ATV in Southern Eng-
land, snd are now plenning a series of lactures
specifically aimed at amateurs. Anyomne who
would 1ike to go salong, or find out Portsmouth's
programme, drop a lipe to:

The Secretary, Electropol,

Students Union Offices,

Union House, St. Paule Road,

Portemouth, Hampshire.
and be in at the beginning eof the %. England

regional A.T.V. centre.

THE EDITCR.

s U B 8 C R I P T I ©C N 3

When your B.A.T.C. subseriplion expires, you
automatically receive a subscription renewal
form with the pext issue of C Q - T V.

Qur work is made much easier if vou -e®urn
this together with & postal order or chegue,
IMMEDIATELY .

Bo next time YOU receive a renswel nctice, please
return it straight away. Apd even if wou don't
intend rejoining, let us know td save us writ-
ing to you again.

Fleape help us to help you,
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Andrew Mellons GEAER/T became licensed a few
months ago and since then has been working on
his own colour tv station. Having now joined
B.ALT.Cu, Andrew would like to know if anyone
else in his area can transmit colour - to date
he has seen no onel So anyone in the Dorking,
Surrey, area who has colour gear - contact

Andrew.

Harold Jones GEABC/T G5ZT from Flymouth, Devoen,
writes to tell us of his activity with GEAFN/T,
the only other /T within 50 miles at the moment.
However, two-way video contacts are possible,
and Harold hopes that quite soon G3XAW will
aquire & G6 licence, when Devon should see

some amateur telecine on the air.

POSTBAG

b & ¢

Dufie Nunn ZL1 AKG of Kawerau, New Zealand is
another "Down Under" SSTV enthusiast., He men-
tions seven or eight slow-scan monitors being
constructed by ZLICJ, ZLIACY, ZLINH and many
others, Transistorised circuitry has been de=
veloped to suit local components, and the use
of EHT transformers from old tv sete seems pop-
ular for the new menitors (usually using SFP7
or CVIZ97). F.3.5. 8 have been built by seve-
ral people, and vidicon cameras should be app-
earing shortly, A regular net on 80m goes at
0800 and ZLIDW and ZLIAOY regularly receive
pictures from all over the world on 14230KHz.
New Zealand approved the operation of slow=-
scan on all bands in 1968 so the activity is
quite widespread. The N.Z.A.R.T. magazine
"Break-In'" will shortly be publishing infor-
mation on''the state of the art' in U.K. for

the venefit of SS8TV enthusiasts in New Zealand.

Jim Burnell-Jones VE22JV/T from New South

Wales, Australia writes to say that, now the
problems caused by getting married seem to be
over, he can once more do Some more work on Ama-
teur tv., His camera in particular uses some
cheap R.C.A. I.C.z and Jim is going to send
details for publication in C Q@ - T V when tests

are completed.

Harry Adams G3VEF of Twickenham has an advert
in this issue for a RCA7183 storage tube., For
those people interested in slow scan , Harry
points out that this tube has distinct possib-
ilities; anyone care to meke him an offer for

it?

Doug Ingheam ZL2TAR of Lower Hutt, New Zealand,

writes that he haes started simple experiments
with PAL colour on 70 em. His PAL transmiss-
ions consist of colour bars, though most of

the transmission time is taken up with film and
live black and white. Can anyone help Doug
with informetion om a source of dichreic
mirrors for his camera?

S8low scan is not neglected either. Doug
has a monitor and an electronic pattern éener-
ator, and is awaiting coils for & vidicon 58TV
camera. The pattern generator can produce sig-
nals on the European or North American standards.
It uses a master cscillator on 150Hz locked to
the 50Hz mains, and divides by 9 ar 10 to line
frequency, depending on the standard selected.
A divide by 120 chain follows, to produce
field frequency. Drive pulses are thus provi-
ded for other equipment.

Doug also tekes part in a SSTV net, which
is active on 3650KHz Mondeys and Thursdays,
from 0730 to 0900, and finds there is usually
somecns arcund 14230KHz on Frideye and Batur-
days (as does ZL1AKG, see his letter).

The main New Zealand ATV band extends
from 421 to 44OMHz, Doug tells us, enough for
I “standard B" channels, together with ancther
allocation at 23cm. ATV and S5TV operation in
N.Z2. is now included in the prdimary amateur
licence with no special autherisation required.
S5TV may be transmitted on any amateur tele-
phony band, with the usual telephony bandwidth

restrictions.
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AN | C. AMPLIFIER

By WA21CW/3
Reprinted from AS Magazine

Many tv cemeras which I have seen all
seem to have one problem in commonj they never
geem te have sufficient video gain to drive
some monitors, meodulaters or long cable runs
without some lese of fidelity, or toc much
noise from being run wide open.

Thig problem has been solved =t this QTH
by the use of the amplifier shown in Flg. 1.
The I.0. used ies an H.Qu.A. type CA3020A. This
deviece is capable of providing a bandwidth of
8MHz and = signal to noise ratio of 60dB down
at the 1 volt level. In the circuit shown the
a.c. output impedance of the amplifier is app-
roximately 3 ohms. As an added feature it can
provide both non-inverted and inverted outputs

5t the same time. The schematic shows & 9 volt

supply, but a 12 volt supply should be used if
larger output swings than 2 volts p to p are
reguired, but it is recommended by E.C.A. that
a clip on heat-sink should be used to provide
cooling for the I.C.

If you would like to expand the use of
thie amplifier place a 1CK resistor from the
junction of the 4K7 resistor and the Sp T cap-
acitor of p in 3 of the I.U. Plzee a 1r ¥ cap-
acitor from the other end of the 10K and run
the capacitor to the top end of & 50K pot.
Feed sync to the slider and you have a viﬁeo
Eync mixer.

As 2 point eof interest, the amplifier
produces 1 volt p to p for an input of C.15
volts, and the 1.C. ie available very cheaply

from many distributors.

I O-II_.F
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10K ‘] T
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0) | o CA3020
| CA3020A
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FIGURE 1
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700mw TRANSISTOR

By F. Eggermont ONSLM

Amateur Television Association - Belgium

TRANSMITTER.

The tv station which I use is basically simple and will enable any comstructor
to go on the mir /T with success. The pilot transmitter is fully transistorised and
supplies & full tv U.H.F. signal of L437.: MHz of approximately 700mW. The ocutput stage
which is of conventional design and is equipped with QQEOC3%/20 ie capable of supplying ebout
8 watts to m 19 element antenna. Since this ocutput stage can be any 70cm P.A. using class
AB, we will mot go into further details here.

The pilot transmitter, including the modulator, comprises only § transistors, all

silicen.

Description of the pilot transmitter

This is crystal controlled &nd operates at a freguency of 437.:MHz. The choice of
frequency was particularly determined by the possibility of adding, at & later stage, a

phone channel at 431.9MHz, FM modulated, so that the CW-DX at 432 (moonbounce hi) will not

video mod.
Vidicon camera

/— 2 x BC1O7
Flyi Spot 8§
ying wpe canaer 1 x BC1
oscillator doubler driver Puha tripler Bohs
72,900 =~ 45,800 [ = 500 mW ™1 300 o = 700 mW
BCO7 BC107 BC107 B2Y 3L BATR 2N3375
Linear amp.
—t probe {3 8w -
19 element antenna QQEO3/20
A -
FIGURE | x

Camers —

F.5.5, ~——am— 1o momitor
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+30 volte
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« regzispanning.

CIRCUIT NOTES

Ta

(51

A1l r.f. coils ¢ turne enamelled
copper wire on ferroxcube core.

Coils in oscillateor and doubler stages
wound on 10mm formers with 0.0mm dia-

wire.

Cp is 1.5em ineulated wire, twisted

together.

Lp is 25mam length of wire Bum above
chassis.

Capacitors in p.f.; decimal figures

in n.f.

i is tuned to 28EMHz, 3pf in series

with 4 turns on ferroxcube core.

be subjected to interference. The oscillator
operates with a Sth overione crystal and uses a
BC107, followed by a doubler also using a BC107.
This is followed by a BEY34 which is coupled by
means of transfermer te the doubler, this being
best for the 144MHz component reguired. Its
output is a conventicmal filter which controls
the base of the output stage for 144, alsoc a
BSY34k, This is capable of delivering about
5C0mW output to the varicap-tripler, a BA13G,
which at & reasonable sfficiency delivers &
70cm signal of about 300mW to the ocutput stage,
which uses a 2N3375. The latter is biased to
clase AB receiving & steady base current via a
voltage divider with a resistance, which there-
by stabilises the base at about O.6volts.

The 2N3375 ie modulated by a full video
signal at the cellector, and has a pi-filter in
its output, which takea care of matching at the
aerial (local noise free signals at up to Zkm)
or te the 9QE03/20 arranged in class AB (stesdy
current about 20 mA at 40O voltsl.

The video modulator

Also basically simple, this_ccnsists of enly
4 trepsistors. T1 constitutes the amplifier
stage proper and is intended to amplify x20 for
4100% modulation. For compensation for the
higher frequencies the emitter resistor was de-
coupled by a 560 pf capacitor, The d.c. bias
is set by the MM collector-base resistor, while
a control voultage is taken from a detection cir-

cuit.

Moo,
-!T!- ©°0

£
%hp
{
i

L +30 volts

Iw &
= |2
——OHE.
P - ouY
i
2x30p¢ of 2N2213 3n6pf ZN3375 —

2N3553



8

T2 and T3 are connected as & double emitter follower d.c. coupled from the collector of
T1., The output of T3 controls the F.A. transistor 2N3375 with a protective resister of 224
placed in series. T4 is a F.N.P. transistor and is switched by the video signal. A thres-
hold voltage of 0.6 volts is set by D3 in the emitter so that the voltage to the base, in
relation to the emitter, should be at least 1.2 volts, to make T4 conductive, Since its base
is coupled to the collector of T1 via a resistor, the videc output signal drops helow
30 - 1,2 = 28.8 volts, T4 becomes conductive and the latter returns a voltage step via the
diode circuit to the base of T1, so that this becomes more conductive and thus receives a
gorrection automatically. Consequently, during the video period, cperation is at a constant
level. The transistor T4 therefore operates ms & peak detector and controls the cutput
voltage. The time constant was determined experimentally as 10F F and about 70K .
Practical results

In conjunction with a 7Ccm 19 element serial at about 9 metres above ground level, wvidi-
con camera and a converted Grundig P1200 as a receiver (also monitor for transmission via an

aerial probe) with a medified tv converter using an AF239 the fellowing results were schieved:

one way with 5 local stations up teo 10Km, noise free.

one way ON - G with GBAJC and G3LQR in Canterbury 8-3-69
one way ON - PA with PACBON in Zierikzee

two way with G2WJ and GENOX/T in Essex

Stations received noise free GENOX/T

Stations received slight noise ONURT, ONLLP, FINJ

Noisy, but 100% Q5 ON4ZK, FOMF, GEADK/T, GGADZ/T

5 LO0OW - 5CA TELEVISTION 2IBLIOCGRAPHEY

The great interest in slow-scan television at the moment has prompted Ted Cchen to compile
this bibliography of literature on 55TV. We print it here with thanks to Ted WHUNF for
all the work he has put into it.

CLUB JOURNALS

ATA INTERNATIONAL, Published by the Amateur Television Association (W.Everzert, Editer},
Park Ten Hove 97, Melle, Belgium.

Cg-TYV , published by the British Amateur Televisicn Club (A, Hughes, Editor),
I.E. Lever, Esq., General Secretary, 65, Dynes Road, Kemsing,
Sevenoaks, Kent.

Private Publications

Dixom, C. Grant, "A Miscellany of Slow=Scan Circuits" Kyrles Cross, Peterstow,

Ross-on-Wye, Herefordshire, England.

continued overleaf
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Macdopald Cey "A New Narrow-Band Image Transmission System",
T, August and September, 1958,
Macdonald, C., "8low-Scan Image Transmimslen: A Progress Heport',
951, April, 1960,
Macdonald, C., "5.C.F.M.- An Improved Eystem for Slow-Scan Image Transmission",
QST January and Febuary, 1961.
Flowman, J.A., Slow-Scan Picture Transmission, The British Amateur Television Club,
London, 1961 (Out of prinmt).

Macdonald, C., "A Compact Slow=-Scan TV Monitor"
g8T, March, 1964,

Macdonald, C., "A Slow-Scan Vidicon Camera",
@87, June, July and August, 1965,

Macdonald, C., "Iwenty-Meter Slow-Zcan Teste",
QST, September, 1966.

Simpson, R., "Narrow-Band TV Using Pseudo-Random Dot Scan", in Technical Correspondence,
GST, October, 1966.

Macdonald, C., "Pessudo-Random Scanning", in, Techniecal Correspondence,
§57, January, 1967.

Sulu, G.V. (Editor), Amateur Television Iseue, SIRAN, Journal of the Bangalore fmateur
Radio Club (South India Radio Amateurs Newsreel), Marsh, 1967.

Cohen, TuJ.. "An Economical 5low-Scan Television Momiter", 73, July, 1967.
Hutton, L.I., "A Slow-Scan Television Picture Generator", 73, October, 1967.
Anom,, FCC Proposal on Slow-Scan TV, QST, November, 1967.

Anom., ARRL Comments on FCC Proposal on Slow=8can TV, GST, Febuary, 1968.

Anom,, FOU Approval of Slow-Scan TV Docket, 98T, September, 1968,

Taggart, R.E., "Slow-Scan with Regular Vidicons", in, Technical Correspondence,
g87, December, 1968,

Hutton, L.l., "A Fast-Scan Vidicon in the Slow-Scan TV Camera', 73, Febuary, 1969.

Watson, D.J., and E.M.K. Horne, "New Solid-State Camera and Monitor for Slow-5can Television"
Ham Badio, April, 1569.

Popkin-Clurman, J.HE., "A Simple Inexpensive FM to AM Converter for Slow-Scan TV and Facsimile"
73, June, 1969.

Hutton, L.I., "A Slow-Scan Television Signal Generator", 73, July, 1967.
Miller, L.C., "Blow-Scan Television", CQ, July and August, 1969,

Taggart, R.E., "A Procedure for the reception of Slow-Scan Color Pictures Using Additive
Synthesis", 73, November, 1969.

Backman, A., "SSTV", 73, December, 1969.
Taggart, R.E., "Slow-Scan Television", Ham Radio, December, 1969.

Cohen, T.J., D. Harmon, and D. Veazey, "Sampling Technigues", in, Taggart, R.E., "Slow-Scan
Television", Ham Radio, December, 1969.
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Taggart, R.E., T.J. Cohen, and W.L, Tarr, "Slpw=Scan Coler TV" in, Taggart, R.E., "Slow-Secan
Television", Ham Radio, December, 1969,

Cohen, T.J., and W.L. Tarr "Slwo=Scan Color Transmission", 72, January, 197C.

Cohen, T.J., "A Slow-Scan Patch Box", 73, in

press.

Cohen T.J., and W.L, Tarr"An Improved Method for the Tranemission of Color Infermation by

Slow-Scan Television,"

I3, in

press.

A COMPACT FILTER
FOR S &V

By Heinz G. Venhaus DCEMR
Reprinted by courtesy ef "IV Amateur".

The filter described below serves to mix
the outputs of picture and sound transmitters
into & single 70cm antennss The coaxisl fil-
ter (604w impedance) consists of four tuned
circuits, and serves at the same time to re-
duce any 2 meter emissions as well as harmon=-
ics.
stations (e.g. & talkback circuit) is possible

In this way, clear receptionm of 2m.

during tv transmissions.

Constructien Start with a surplus U.H.F.
A11 parts must
Tao

these trimmers are attached inductances L1 =

convertor with % X\ circuits.

be removed except the trimmer capacitors.

L4, consisting of lengths of 1,4mm silvered
copper wire. The coupling is made through the
former spindle holes, the upper part of which

must be soldered up.

(Dcs

L4

SOUND

-4

@c: @cz @c:
s | (I L
VISION
/. m
2 T

$0239 AERIAL SOCKET

FIGURE 1.
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A1l other holes must be made "RF proof" by
soldering. The coaxial cable is brought in
through small tubes to which the braiding is
soldered. The fpner insulation of the coax
may be left in place o ensure that the inner
conductor is properly centred. The serial
socket is scldered to the back of the bex and
The

box may be closed with its originsl lid and

connected directly to L3 (see Figure 1).

copper foil,

Adjustment It is best to use a field strength
meter which sheuld be placed near the trans-
mitter aerial. The sound circuit L4 CL should
be adjusted for maximum field strength. The
picture trimmers C7 (2 and C3 are then adjusted

for maximum field strength with no modulation.

The sound and vision transmitters are then

switched on and off in turn and the trimmers
€1 = C3 are reduced in capacitance to give a
alight attenuation of the picture carrier. By
means of this procedure the bandpass curve ias
shaped so that the lower sideband up to 1MHz j=
sharply attenuated.
bandwidth of 10MHE; their resonant fregquency is

The circuits then have a

made, by the above tuning procedure, sensibly
higher than that of the picture carrisr, It

is in this way that the lower sideband is

clipred.
NOTE This method of combining twe transmitter

outputs is not sco reliable as that described
by Tan Waters in € Q = T V no. 66. It may be
difficult to adjust, but does have the merit

of simplicity and the author is to be commen=

ded on the ingenicus use of a U.H.F. tuner.

CIRCUIT

Step wedge and Grille Generator

By John Lawrence GWEJGA/T

NOTEBOOK NO. 6

In the Amateur T.V. Station it is useful
to have & source of video signal, independant
of the camera or scanner, which can be used
for checking the operation of various parts

of the system.

Suitable signals are a step wedge or stair=-
case and a grille. The step wedge will enable
the amplitude linearity of the transmitter to
be checked, and the monitor and camera lipnearity

ecan be checked using the grille.

Tt is cenvenient to combine the circuits
of the two generators as a common multivibrator
can then drive both the vertical line generator

and the step generator,

The complete circuit of the step wedge and
grille generator is shown in Fig. 1.

Line drive is fed to TrT, which clipe and
distributes line pulse signals to the wvarious
parts of the circuit. The vertical bar multi-
vibrator consists of Tr4 and Tr5 connected as
an astable multivibrator, running at 8 times
line frequency. The base current feed to Trh,
through R9, is turned off during the line pulse
when Tr1 is bottomed, and is only present dur-
ing the active line period when Tr1 Collecter
is at = 6 volts, This means that the timing
of the output from the vertical bar multi-
vibrator is synchronised to line frequency.
The sctual frequency, and thus the number of
bars or steps, is set by RVZ.

continued on page 25
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"Use or Lose'" was the theme of the 21st
birthday celebration of the B.A.T.C. at Chur-
chill College. With reference, of course, teo
70cm band at present used by /Ts. Again and
again this was hammered home to us; by chair-
man, president, gueats, Minpostel, so that
everyone knew how tenuous our position was.

But this doesn't mean CAT-70 was a dismal
affair. Far from it. The organising "committee
of three" presented us with a swinging inter=-
national Conference which will go down in his=~
tory as a really EIG EVENT.

Throughout the weekend an Exhibition in
the Pavilion was maintained, with varied amatesur
and professional stands. We must thank Pye TVT
and EMI for being present, as well as the stal-
wart British and foreign amateurs who brought
their gear along. Too long to list here unfort-
unately, but seme of the photos will show what
was there.

The first big get-together was n visit on
Saturdey morning, to the Pye TVT factory at
Coldhams Lane. A 52 seater coach and a Tew
cars took those interested, and a great many
fuscinating commercial products were seen.
Thanks very much, Fye.

Saturday efterncon saw a very interesting
and successful "over the air" desmonstration of
70em tv presented from the CAT-70 studio by Ian
Waters. OStaions in East Anglia contributed
their own particular shows, and by means of the
camera, gave us all a tour of their own stations.
Those contributing were NOX/T at 14 miles dis-
tance, REH/T in Sutton St James 36 miles away,
ADM/T whose QTH in Haddenham, 11 miles away was
plagued by meins failures (mot that it stopped
him much), and AEV/T operating an OB on the
river in Cambridge. One highlight was a relay
of GEWJ/T, relayed to Churchill College via
NOX/T in Saffron Walden = & 12 mile hop followed
by a 14 mile one. As lan Waters GEKED/T was pre-
aenting the programme at Churchill, he recorded
his own stations contributiocn on video tape and
replayed this to the Conference - couldn't be
in two places at once, he pointed ocut! Jan and
hie team worked very hard on this demonstratien

and zare to be thanked for their efforts, which

were highly professionel in the face of consid-
erable difficulties. They alsc worked the talk-
in station G8DIY/A throughout the Conferance.

This was followed by a film show, with pro-
fessiocnal films on colour c.r.ts by Mullard,
I.Cs and Klystrons by E.F.V. and the Fost Office
Tower by the GPO. Interspersed with light-
hearted cartoons which amused everyone.

JULY 21-26



The Convention dizmer took place on Satur-
day evening and was very well attended and gen=
erally voted a great success. Oueets represen-
ted the B44.7.C., BBC and ITA, R3GB, Pye,R.T.S.,
and EEV, as well &= many other organisations.
Afterwards Gerden Sharpley, the Cheirman, offi-
cially greeted the overseass guests - from U.S.A.,

15

Belgium, France, Switzerland, Germany, Helland and S.

Africa, and read a 21st birthday telegram from
The Fre-

sident of B,A.T.C., Iven James, spoke of the

Mike Cox wko was unable to be present.

growth of amateur television in the Club's 21
years - from the initial 25 memberz to todays'
1,000,
early experimenters, to helpful mesnufacturers,

to the H.5.0.B, for all the assistance which had
made the Club possible.

He gpeotioned how grateful we were toc the

After exhorting ue to
make more use of the rf bande nvailable to us,
he offered the thanks of all present to the
CAT-7C organising committee of Grant Dixom,

Ton Deid and Tan Watera who had werked so hard
to muke the Convention possible. Finally, the
yester of Ceremonies, our old friend John Vare,
called upon Grant Dixon tc close the nfter-
dinner speeches. As well a5 welcoming oversens
visiters and making a plea for new committee
members, Grant once again reiterated the "Use
or Lose" cry about 70cm, which we were to hear
80 often throughout the Conference.

On Sunday merning most people gathered to
hear lectures delivered in the Wolfson Hall,
Grant Dixon spoke om 28TV, noting ite history,
its standards and the countries with the keen-
est adherents, and went on to show some practi-
cal circuits for slow scan uce. He also menti-
oned the current interest in "watching" on 80m
and 4Om. Next, Arthur Critchley spoke on Dig-
ital I.C.&, telling us about the difference be-
tween RTL and TTL, in price, performance, availe
ability and use, and showing us come uses of
He finished by describing an I.C.
Grille generator, to be writtem up im a forth-
The last lecture was deli-

these devices.

coming C Q -TV .
vered by Mr. !l. Davies of the Ministry of Fosts

and Telecommunications on the subject of Amateur
Licences, He described in a fascinating lecture
the need for licences, and told us of the need

for discipline over frequency allocation. Men-
tioning that there were 15,000 sound licences
and 3,500 mobile, but only 181 television licen-
ces. He aleo told us that we must "Tse or Lose".
We have a very attractive band in 70cm, Mr. De-
vies told us, and unless we are seen to be using
it cther interests would be only too pleased to
take over.

The lecture morning eclosed with Malcelm
Sparrow thanking the lecturers for their efforts,
especially Mr. Davies who had broken his holiday
to come and speak to ua.

The fin:'1 event of the Convention on
Sunday afternoon, was the Club's A.G.M. Gordon
Sharpley, as retiring chairman, gave a resume
of the events of the past two years; the dela=-
gation from B./.T.C. to Armentieres, the fight
for the retention of 70cm,and the need for new
blood in the Club. He ended by thanking once
again, 81l those involved in making CAT=70 &
success.

Ivan James, the iresident, expressed kis
appreciation of the organisation on the Con-
vention and hoped to see everyone at the
2wiss Amateur TV Convention in May 1971.

Malcolm Sparrow, the retiring treasurer,
presented his last finsncial report, and ex-
plained the intricacy of it. His main point was
to put 2 resolution to the A,.0.H. requesting
power for the committee to raise the Club sub-
seriptions, to £1 IF NECESZARY.
unanimously.

The Editor, Andy Hughes, made a plea for

This was rassed

more articles (almost all he ever says when he
speaksl) and Ian Vaters spoke about a forthcom=-
ing meeting with the Minietry of Fosts and Tele=-
communications on the subject of & new amateur
tv licenee to be negotiated. Commente on this
would be welcomed by Ian.

Grant Dixon then presented the prizes for
the best exhibits in the Pavilion to John Law-
rence and Herr Schaeffer of (ermany.

After this the meeting concluded with the
election of n new committee, the results of
which &re printed on Page 1. This formally
closed CAT=70, a memorable 21st birthday Con=-
vention to be remembered by us all long after
the final home-going.
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Arthur Critchley lecturine on Integrated Circuits Allan Pratt and camera in the CAT-70 studio

Arthur C h n i G i i
Arthur Critchiey's Integrated Circuitry om, Jereny Roylo's off-air demo began like this
displayj the tiny item foreground is a grille gemeratorl

And Ian Waters identified himself like this

John Lawrence's Exhipition Display GEWJ/T relayed via GENOX/T
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John lawrence's Caption Scanner; this was rt

of hié prize-winning display

Tony Pattinson's miniature rack-mounted P.D.A.

The Transmitter at GEKKD/T; this was described
over the air by Tan Waters, the builder

12’?{;5":1 COMMITTEE

I.J.FP. James

G. Sharpley G3LEE GELEE/T
A.F. Pratt

AM. Hughes ‘ (
C.G. Dixon GEAEC/T GBCGK =

G. Haywood GBAGT GBEEY

I. Waters GEKKD/T GBALDE

C. Chivers

J.T. Lawrence OWEJGA/T

N.N. Salmon

Jeremy Royle GENOL/T talking over the air
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INTEGRATED

by: A.W, CRITCHIEY Dip, Bl,, C. M.I.E.R.E.

USING R.T.L. DIGITAL INTECRATED CIRCUITS
FOR T.V, PULSE GENERATION CIRCUITS

PART 2.
The pl 923 J-K BISTABLE

The previous part of this series dimcussed the
plgoo & plgt4, This article shows how the pl823
Bistable can be used to form 3.F.C. counters and to
directly form pulses such as Field drive, or
Composite Synca.

The pl923 ia & bistable which contains all the
necessary self-steering circuitry to make a binary
counter but it has some other features as well,

Fig. 1. shows the internal ecircuitry of one pl923
{or 4 MCT90F) (or MCT23F) and it is indeed a fearsome
sight.

Fig 1. wL923 Infernal Circuitry
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Pin nusbers are numbered anticlockwise from the
top and the flat is pin 8, Note, that this conven-
tion ie the same as that for valves although not
obviously so.

CIRCUITS

If dusl-in~line (MCTOOP series) IC's are used
the pin numbering system im utterly different.
Some other differences are that the ocutput loadings
ara 10 and not 8, and certain resistances are
different in value,

The Hamfaoturera' data refers to the inpute and
outputs as B,T,5, Cd, 1 and 0. but in this article
the 1 and O are referred to by the more common
abbreviations of § ard Q. as fig. 1 shows. ZTo avold
confusion with logie ajubnls.)

Figure 2 ie the Logic dimgram of figure 1 and
thie is &ll we need to have if we remember the
functions of the various inputs from figure 1.

Ping 4 end 8 are always earth and +3.6V
respectively.

Pin 6, the Clear-input, if given a positive
potential, will make the Q-output low irrespective of
any other sonditions at other inputs.
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cd

If pins? and 3 (S
then the bietable will
edge at the T-input.

and B) are at & low potential
clock on every negative—going
These two inpute will pot

drive the bistable by themselves.

Pin 2, the Clock-pulse input, (T) feeds the
bistable pair if 5 and R-inputs allow it to. There
is & further internsl self-steering action in order
to get the toggle effect.

This enablea us to make a eimple ocascade of
bistables which forms s binary cocunter as in fig. 3.
The weveforms of this mre shown in figure 4.

Fig 3. Binary Ceunfer
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Note that the convention is for G-waveformsto
be given, so that the following bistable appears to
be driven by & positive—going edge, but since § is
the inverse of @, the negative—edge is actually
deing the work.

Fig 4, ‘Waveforme for Binary Coumfer
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Kote aleo that the input clock-pulse to drive
these bistables must be of 100 n3, or less, rise—
time- any old pulse will not do.

Suitable driving sourcea are other bimtables,
schmitt-triggers, or one or more gates irn cascade,
or any other especielly fest rise—time source,

A sine-wave source will need to be squared off,

Obvicusly any number of bistables can be cascaded
to obtain a count of 2,4,8,16 ete, ———, 29; tat
the problems with Syne Pulse Cenerators involve
countere of prime-number counts in order to obtsin
interlaced scanning. All the usual line standards
for interlaced scanning are odd numbers which can be
factorized into simple factors. .. 625 = 5x §
x5x5,405«5x323x3x3,525«5x5x3xT.
The usual "valve' way of obtaining odd, or prime-
number counts was to feedback the output edge as
another input pulse to reduce the count by one, or
more, depending on the connections. The trouble
with thie is that the delasy between input and feed-
pack limita the epeed of counting and also that the
output is not regular.

Modern bistsble counters use the different
apypreach of iphibition of the counter thus miseing
out an input-pulase change end therefore adding one,
or more, to the count, To understand how this ie
done, the fupctions of 5 and R-inputs of the
bistebles have to be known.

Set and Heset inputs

The 5 snd RE-inputs perform a preselection
function. If the S=input is made 'high' then the
bistable cen be Bet, but not Reset by the clock-
pulses, In other words if the Q-output is low, the
next T-pulse will make it high, but if it were
already high, then it could not be made low, So the
effect is that the bistable will eventuslly end up
with @ high 4f it is not slready there.

The B-input performs the exactly opposite
function, and makes the G-output Low (or & high).
Fig 5 shows this.

If both S and R are high, then the bistable will
not change state at all whatever its present state —
it is inhibited completely. (it can still be set @-
low by the Glear-input,pin 6,however).
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Fig 5 Action of 5 B R inpuls
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This waaelsctlon facility allows us a method
of c]ssnm.g-up,or stabilizing, jittery waveforms, as
figures 6 and 7 show, The bistavle is clocked by
accurately timed pulses which can be at the same
frequency or much higher.

Fig &, Stabiliying a waveform
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Such a situation may occcur at the end of &
chain of countera which have variable delays (Ripple
counters,for exawple,of which more later). 1f a
higher frequency clock pulse is usged, then 1f the 5
end R inputs are made high and low such that they
sre slways opposite then the @-—output duplicates the
inpat waveform, but it has an accurate timing.

There is & slight delay which is up to one h.f. C.P.
interval. Provided that the S-input variation in
delay does not exceed the clock pulse interval then
the output will be stable in time.

Fig 7. Action of Cirewit 1 Fig €.
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Counter types

However, from the Amateur T.V. point of view,
the main use of the ul923 is in counters. There
are two basic forms which are Synchronous and Non—
Synchronous yor RippleyCounters, Basically the
Synchronous counters sre more reliable &can be made,
sometimes, to give perticular waveforms but they
have & high input loading as each bistable must be
clocked simultanecusly and so mll T-inputis are
paralleled.




The Synchroncus Counters have an input-to-out-
put delay of that of one bistable only which ia(for
the p,L923) 100 nS for poeitive-going outputs and
60 n8 for negative ocutpute.

Ripplis Counters may have & delay whioh is that
of several stages in casocade. They usually have
strangs waveforms and sopetimes will not etart
themselves. On the other hand, they have an in-
put load of, at moat, two bistables or 10 units.
They are also generally cheaper to make and run as
they do not ususlly have extra gates.

Buitable Counters for 5.P.G's

Various types of Counter are now given togethber
with comments on their performance, and suitability,
Generally the eimplest possible is shown.

FigB 3 Synchrorous Counfer
] 5 @
TA T B
R ¢4 cd ®
o) -
NPT
e [T @

i

[
. \
| ] 1 |
| : ;
i | I

Be
ALTERNATVE I 2 I 1 1

This 48 the simplest odd-number counter, baving
only two interconrections. The clear inputs are not
neceseary unless & known starting condition is
requiredjin most counters the Od-inpute should
simply be earthed (not left open—circuit as inter-
ference could have an effect). In the following
oounters the Cd—irpute will be cmitted. The input
and output loadings are shown in the circles.

The sbove counter may be wired with AQ to ER and
BQ to A5 if desiredjthis merely interchanges the A
and B wavelorme.

If the Q-ocutpute are used instead of the Q-out-
puts and S and R slso swopped in fig 8. the waveforms
are both inverted.

If, in fig B, AQ is joined to BR as well ther

the A waveform stays the same, but the B waveform ias
as shown In fig.5.

This may be more useful for some applications.
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This counter now ie almost s 'twisted-ripg' or
"Jobhnsorn' counter, which is basically a chsin of
bistables fully inter-conmeoted (fig 10.) where the
last-to-firet connectione are crossed-over. The
result is & square wave generating counter of a
count twice the number of bistables.

s L] s 9 &
T A ‘e ol
& B & ®

This is & very useful arrangement for 5.F.G'p
becsuse the decoding, is very simple, but this will
be discusred later. Note the 'shift'of B relstive
tu A,by one pulse.

It will be seer that the 3 } counter Les one,
or two,of the linke missing and & sizmple switch
could bhe sdded to change the count from } to 4.

¥xtending the principle gives & < b counter und
& £ 5 variation of it.
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The C-output is negatave-going for ihe S5tk inyut
pulse. To count 6 the AS-input is joined instead o
cQ.

Swopping AS and AR and their feeds frow BQ and
CQ to BQ and CQ inverte the waveforme ae before,
Also, as before, note the 'shift' ae the waveform
progresses down the counter.
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Shift register counters sometimes have & Bnag in This particular counter i 1£ -
that if the bistables happen to take up arbitrary all corditions of ali‘tch—onrai:t.::! starting under
states at switch-on, the count is changed usually by
a factor of two, or Eo. Clearing these countera is Fi"i 4 =7 Synchrancus Ceunter C!.)

therefore often desirable before counting.

Figi2. 45 Ripple Caunfer
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C_J S le 3 ]_ZJ_ This synchronous <7 counter has & high input

loading factor of 20 but can be driven by s plgzi.

This courter has less inter-connections than the It is a 'shift register' type as was the 35 and
crie in fig 11, but has more irregular waveforms, requires only B 2-input gete for decoding the ocut-
Biptable C is clocked from Bistable B, so it has two puts of any two bistables will do since the waveforms
bistable-delays. are all the same, This meane that no thought need
be given to the gating if just a single pulse im
The input losding is only 10 howsver. Both required-very useful for these who have diffieulty in
thie cireuit and that of fig 11 use nething wore than underatanding counters.

three bistables.

; + Cascading the counters
Figi3 =7  Synchrenous Caunter (1)
With these counters, any of. the usual line—
standarda can be obtained, For example, the 525

system would be as shown in fig 15.

Fig Is. 525 Confer Chain
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The buffer/invertors are # ul914 eash, — the 23
counters not needing one.-in practice, the buffers
A can be neglected for Amateur work. So the final
e [t ade]e] 2 £l [ £y system would become as in fig 16,
g 7 il 3 5 Z i e Fiq 6. Practical 525 Interlaced Counter
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This counter is somewhat differert as it uses a (is'#5 kuz) i FEEQ. b XL

two-input NAlD-gate to inhibit bistable A, This SRUARE WALE (eowa)

bistable would otherwise be a binary counter, ( Lnsed 3}

Bistables E and C form a +3 synchroncus counter so L e

the whole system is basically a +6 counter with

inhibition to make it count 7. Decoling

J z This counter chain by itself is not much use
The gate output gives the final output. although the frequencies are correct.




Aocurate pulse widths cer te cbtained from this
chain by a system of gating krown as decoding.

Bagioally the problem is that the waveforms are
complex as a rule, or at best have a useless mark—
to-apuce ratio such as 2 to 3. Cenerally what is
required is a mark-to-space ratioc of 1 to (n-1) and
this is schieved ms follows:-

Fig 17.  Basic Decoding.
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Waveforme A and B, in fig 17, are from a two—
stage binary counter which divides by 4.

Pulse C is required.

4 srd B are fed into an ARD gate with Positive
Coincidence

a8 in fig 18. and waveform C is the result, because
4 srd B coincide positively only during the pericd C.

Mg 19. zivesa waveform D when A and E (i.e.
inverted B) are fed into the All-gate.

Obvicusly this principle can be extended to mare
than two inputs and the $7 ripple counter in fact
needs 3 inputs to obtain pulses other than the ocut-
put shown in fig 13, (that gate is still regquired as
i1 48 an integral part of the ccunter), For
inetance yto obtain the pulse in the 7 counter two
pulees later on than shown would require A, B and C.

As mentiored earlier, the mhift-rogister type
of counter needs only s two—input gate to decode any
pulse no matter how large the count.

So for the 525 counter shown, the maximum number
of inputs to a gate for a 1 to 524 pulse at 60 Hz
would be 9 and the minimum would be 6, since the
23 and 7 contain one suitable pulse already.

The obvious way to make a €,7,8 or 9 input AND
gate is to use & ready wade I.C., but the pl range
bas not got one. (Altbough the M.C. TOOF series
bas). One car of course string many pl914's in
cn-ul/parallel but a cheaper, and simpler, way is to
use diodes and a resistor.

Fi 3 20 E 21
It ABc A M R3E.
z T i1 g L]
_ Yol 914 L e
€ 22K
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Pig 20 shows & 3-input gate for rositive pulses.
The invertor is present only to give good jsolation
&nd prevent power—loss.

It is in feet & FOR gute-if any one input ie
high, the dicde conducts and the output is low,
If 81l inpute are low, then the cutput is high.
kote, the inputa A, B and C sre chosen for Megutive
coinoidence (i.e. 811 low).

Fig 21 shows the system for regative pulsee.
{the output is the same pulse). The diode polarit-
ies are differentinote that Germanium dicdes must be
used as the forward voltage drop is low and the
following invertor hses to be able to turn off with
the diode drop plus the counter bistable maturation
voltage. This totals some 0.5V, Silicon diodes
would raise this to 0.5V snd the invertor weuwld be
permsnently on. (in Fig 2i). In Fig 20 only the
2.2€ A resister ie not essential but is desirable to
prevent lemkage current effects due toc temperature,

For 3 and 4 dnpute,two plo14 cutputs san be
paralleled as in Fig 22. Only positive pulaes are
available from legative-input Coircidence~i.e, all

low.
Fig 22 L
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The dissipation in each gate collector load
resigtance ie incressed since twice s= many trans-
istore share it now. Hence the temperature rating
is reduced, bot more than two gates should be
parglleled in this marper.

Delay

A aignificant effect of puting several counter
hlocks together is the delay between the various
pulses, due to the cascading.

Thie can be raduced irn ore of two waye.
1. add pore delay to the early counters

2, add extra gating to each block to obtain
1 unit wide pulses between blocks and also
cloek all bistables frow s common source.

Thie latter method is very involved, and the
former method is the ore usually empicyed. But for

Eonteur T.\f.(ir. a counter such as shown in fig 1€.,
the total delay is only some 300 1S max.)
Pig 2} shows the effect.

Coumter Delays (Engg-rﬂ'zd)_

\’u”

can be
ignored,

Fig 23




The gated result ie narrower by 300 n3 s2 only
the leading edges sre affected (in this example).
This only becomes sigrificant if the clocking speed
is very high such that 1/1’ ie approaching 100 nS.

If pulses are changing in both directions at
some other point in the waveforms (see fig 23) then
& spike of up te 300 nS {but usually only 1 delay
~or 60 nS) may be present ss well as the desired pulse,
#hilet this ecan be removed by integration with & small
capacitor after the gate, the edges of the required
pulee are mlsc slowed down.

For most applications this may not matter, but
if the output is to feed & bistable T-input then
integration sufficient to remove the spike will
prevent the bistable from operating! If the spike
is not removed the bistable will clock on it as well;
giving an output change for no spparent reason! A
60 nS epike is practically invisible even on the best
of Oscillomcopes!

Forming Pulses of known widths

For S.P.G. outputs the required pulses are
multiples of the counter input frequency. e.g. on
625, Field Drive is T lines or 15 input pulses.

Farming Freld Drive (625)

Fig 24,
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1f we gererate two pulses of 1 unit wide and
15 apart we can use these as discussed earlier to
feed the S and R inputs of s bistable and also feed
the bistable with the counter input pulses.

The result will be an output pulse of 15 unite
wide at the frequercy of the 1 unit pulses and with
the timing (and accuracy) of the counter input scurce
Thie enables field-rate pulses to have line-rate
atability which is a good feature of an 5.F.G.

It is possible to make a saving here. If the
leading-edge pulse (3) is at the required fregquency-
in this case 50 Hz— then the trailing edge pulse can
be at any fregusncy provided that it does not ccour
until 15 units later. If it re-cccurs later em,or
lsats longer than one unit,it doea not matter as the
bisteble has slready been reset by the first T-pulse
during thie waveform and cannot be set again until
the S—input goes low again. Thus the trailing edge
pulae gate need not have so many inpute to it.

Fia28  Simplifred Gafing

s 1 (Poses osay DuRmG 15)

} ! elz
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Furthermore even the leading-edge pulae can be
of more than one pulse wide provided that it
finishea within the 15. Hence further simplifica-
tion is possible,

This process can be done at line frequency as
well if the 3,P.C. chain includes s suitsble high
frequency divider from, say, & orystal of 4 MHz,-
which when divided by 128 gives twice-line freguency
for 625! 128 being seven binary stages in casoade.
4 MHz gives a resclution of pulses to multiples of
250 nS. - 1MHz may be more suitable for Amateur work
—giving 1 uS multiples — as 1MHz crystals are easily
obtained,

Pinally, by careful thought, Compesite Syncs.
can be made up entirely by such metheds if the
leading end trailing edges are separated and suitably
geted themselvee by other pulses.

This is rather complicated but perhaps such an
5.F.G. could be the subject of article's in the
future It is possible to make such an 5.P.5, with
ne Resistors and Capacitors in the logic, and where
no adjustwents are necessary beyord the initial
working out.

To coriclude, therefore, thie article has pre-
sented several bistable counters suitable for 3.P.G.
use and also the means of using RTL. Bistables to
obtain pulses of width egqual to any multiple of the
input pulse interval,

The next article will describe a simple grille
generator using principles outlined in these two
articles.

Also, T.T.L. IC's will be investigated as these
are ponsiderably cheaper to buy (in the U.K.) and are
generally faster and better in all respects than R.T.L.
IC'e which are now becoming obsclete—which is why they
are available.

Further points concerning I.C. protestion and
external driving will also be discussed,

&25 Counter Chain (Inrarlac&dj

AMuz

Twis

B-25 lKHg
(farce-Lme Frea)

Les: H +i18

Line MREG
15-Ga5H2
J

b L .'s 4

ouTeuTs To LIME
FREQUENCY GATES

BUTPUTS To FIELD
FREQUENCY GATES

.
T &

PuLsES To ouTPuT PULSE-FoRMmG BISTRELES



24

Asferepges 0 R ences .
Motorols Application Notes 1 Q. No.70
1.  AN285 Loading factors and Paralleling rules 2. CQW. No.T1

for MRTL IC's,

2, AN254 using MRTL IC Flip-Plops 3. Practical Electronics July/Aug. 1970.

3. AN264 MRTL shift registers

4, AN234 MRTL family
5. AR252 choosing RTL

FAIRCHILD application Notes

1.  AR132 Coberent counters
2. AR147 Moncatable Multivibrators

3. AR15T T.V. Syno Generator (CCIRE25)

Errata in the lest jssue

1, Page 8
"Two of the devices are shown in figs 1
and 3.....0"
2. Page 13
"Supplies should be decoupled by means of &
47T oPessaa™
3. Page 13

Mevenss and takes 3.4" of & 53" high, 19"
G.P.0. rack",

The Author wishes to thank the Directors of
E.M.I. Electronics for permission to publish these

artioles,

letters 1o the

Dear S5ir,

Re the article on the Mullard FET
head amplifier, there appears to be an error in
all the Mullard versions of the circuit in that
R, should be 68 ohme and not 6BC ohms. Thias
is the wvalue given in the Philips version of the
eircuit (Overgoor, B., A Camera Tube Amplifier
with FET Input, Electronic Applications, Vel.
28, No. 4, p. 155). There would seem to be no
point in the 20 4B odd loss that 680 ohms would
cause, and 68 ohms will give a match to the 75
ohms load guoted.

From oy experience of this circuit, quite
a lot of "tinkering" is necessary to get a flat
response and & video sweeper 15 needed to make
& decent job of it. I ended up with C,, replaced
by & 2.7K resistor and 10pf from the emitter
of TR, to the feed-back line. The latter inc-

5
reases the feedback at high frequencies which

otherwise tends to get lost around 822 and Hes.
resulting in a large hump in the response at
1MHz. However, it is no doubt, all & matter of
layout,

David Wilkinson

NHew Eltham,

Editor.

Dear Sir,

I was frankly amazed to see G630G/Ts
letter, whiech you printed ic C Q = T V 71, advo-
cating a 405 line standard for amateur televis-
ion in this country. Is he trying to drag us
back into the dark ages? Doeen't he realise
that amateurs have always been in the [orefront
in television, were transmitting €25 before
ITA and BEC, have a record undeniably enviable
and could no more relinguish their lead than
give up their hobby completely?

International linka alone demand the use
of 625, and m8 only receivers using that line
standard ere manufactured in this country, the
use of 405 by amateurs would be to condemn ATV
to & complete demise in a very few years. And
since almost all the redundant broadcast eguip-
ment on the market is multi-standard, 50G/T's
comment that buying thie will reduce our costs
is certainly no plea for 405,

So pleass, let us all continue to use 625
and forge mhead with mere improvements to
amateur television transmiesion - not drop back
into the past.

"Medern Amateur"
London, N.W.
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continned from p. 11

The sguare wave cutput from Tr5 collector
is fed to the step generator, This consists
of Trf and D1 used as a boot strapped dicde

PUmp.

During the positive-going edge of the square
wave, charge from C? is traneferred through D1
to C8, resulting in s pogitive step across ch.
Turing the negative-going edge,
from the emitter follower Trd.

37 is recharged
As the base of
Tr8 follows the step voltages amcross C8, the
peak=to-pesk voltages mcross 07 is the same for

sach step. This ensures that each step is of
At the end of each line,

8 ie dlscharged by Tri16.

identical amplitude.

Tr11 and Tri2 form & Darlington-pair em-
itter foliower, which hes & high input impedance
and causes negligible loading across C8, The
"Step Cutput" impedance is about 3K ohm and is
only suitable for feeding directly intc & pro=
cesging unit, If a 75 ohm output is required,
& further emitter follower will be necessary.

The vertiecal bar generastor consists of &
pulse narrower circuit (See C Q = T V 68 page

10) driven from the vertical bar multivibrator.

The sguare wave output from Ir5 colleetor
has a fast positive-going edge which turns off
Tr15 for a period determined by the time-const-
ant Tel, R27.

This produces short positive pulses at Trid
sollector, which form the verical lipes of the
grille pattern.

The herizontel bar generator consists of
& line counting circuit which, after & certain
number of lires, changes the state of a bi-
stable to the on condition for the period of cne
line, the signal resetting the bistable at the
end of the line.
and immobilises the line counter, at the end of
each field, to ensure that the horizontal lines
are synchronised to field frequency.

A field drive pulse resete

The line counter consiste of a constent
current source, Tr3, which is only switched on
during the line signal. Each pulse of current
charges C3 in a staircase fashiopm until Tr?
conducts. Tr7 and Tré are cross-connected to
form & regenerative switch which, when made con-
ductive, effectively short circuits C3 through

R2B.

A pepitive-going output pulse from Trf
collector iz passed through C6 and D2 to turn
off Tr9, thus setting the bistable formed by
Trg and TriC.

The negative change at Tr9 collector is
inverted by Tr13 and forms the "horizontal
line" signal. At the end of the line, & posit-
ive-going pulse from the junction of B5 and R6,
through C% and D3, resets the bistable and ter-

minates the "horizontal line" signal.

Field drive is clipped and inverted by
Tr2, to clamp Tr3 collector, &t the end of each
field, thus ensuring that counting will etart
at the same point in each field period.

RV1 sets the current to the line counter
and thus determines the number of horizontal
bare in eaeh field. The combined output of
Tr1% and Tri4 forms the grille output signal.
The "Grille Cutput" has an output impedance of
about 200 ohme and should be fed directly into

a video processing unit.

Both the Step and Grille cutputs are approx-
imetely V. p=p.

STOP FRESS We've just heard G60FE/T Mike Bues of Epsom
has succeeded in tranamitting PAL colour bars te GEOUQ/T
Dave Mann of Wembley. More news next time,
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ADVERTS.

PLEASE MENTION CQ~TV WHEN REPLYING TO ADVERTISERS
B, A, T. G, © L U B B A L E 8

Vidicon Yokes For transistorised circuits £6,50p (6 10s)
(Please include post and packing)

Puxolin Vidicon Bases 15p (3s)
Becond Grade Beparate Mesh Vidicons £10,50p (£10 108s)
Monoscope tubes (pot luck, no choice of pattern) £7
"C'" Mount Lens Flange k2ip (Be 64)
B.A.T.C, Iapel Badge 174p (38 6d)
With call-sign (6 weeks delivery) 273p (58 64)
BuA.T.C. Reporting Chart 7p (18 Ld)
B.A.T.C. Notepaper and Envelopes per 100 75p (158)
35gm Filmstrip editions of C Q =T V each £1

nos. 1-1C, 11-20, 21-30, 31-40, 41-50, 51-60, 61-70
B.A.T7.C. Stick-on Emblems 5p (18)

The above are available from the Club Sales Officer, whose address is printed on page 1.

Exchange Eate for overseas members £1 sterling = *2.‘*

FOR SALE R.C.A. 7183 display storage tube

WANTED
Any offers to Harry Adams G3IVIF
85, Rosecroft Gdnms., Tuneable cavity for LX250 on 70 cms.
Twickenham, F/Lt. W.C. Brown GW8A1B
Middlesex. Fendref,
Casrsws, Montgomsryshire.
FOR EALE
FOR BALE
Assorted lengths of camera cable, 3 inch
Scan yoke, line output transformer, converg- and 43 inck I.0. tubes. For mere information
enc: assembly and panel for 2" neck colour tube please contact John Tanner GGNDT/T
(7272 &8 ®/, Hon Sec BATC.
Syne pulse separator (i/p 1 volt videoj o/p pos- Hae anyone any old camera tubes of historical

itive or megative video and sync pulses) interest? Psrticularly 5527 Iconoecopes &nd

Contact Mike Bues G6OFB/T sarly CPS Emitrons. If so, please contact John

61, Bhawley Way,

Tanner, c/u Hon, Sec., who is willing to ex-
Hpaom, Surrey.

¥ X L P N A B T ED

The Club would be pleased to hear from members who would be willing te lend a hand with any
of the Club's book-keeping or secretarial duties. Offers of assistance, which would be
greatly appreciated, should be made to the Secretary at the address on page 1.

change Aany early tubes for modern working omes.



TELEVISION TEST
ENGINEERS

We are looking for test
engineers to work on our
wide range of monochrome
and colour television
equipment — such as this
broadcast plumbicon camera.

The work will be varied

and interesting, and will
involve testing small

tatches of our range of
products using the latest
'state of the art' technigues.

Applicants with or without

academic qualifications,

ssing initiative, ability,
and enthusiasm will be
considered.

The company has recently moved to the expanding town of Andover in
Hampshire within easy reach of the West Country and the South coast
and with good communications with London.

A contributary pension scheme is operated together with free life
insurance. Assistance with re-location expenses and housing will be
available according to circumstances.

Write or telephone or telex with brief details of past experience &
qualifications.

LINK ELECTRONICS LIMITED,

WALWORTH INDUSTRIAL ESTATE,
ANDOVER, HAMPSHIRE, ENGLAND.

TELEPHONE 0O2684-61345 TELEX 47132
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