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cq- tv is 100 !
We thought it would be a nice touch to invite Mike Barlow, who really founded th e

B.A .T .C . and edited C Q - T V for its first rather hectic 9 years, to write us a note on our

100th edition . Mike was in the army when he started C Q - T V, carried on through University

and Marconi ' s at Chelmsford until he joined Canadian Marconi in 1957 . He is currently a sup-

ervising engineer with the CBC responsible for tv, radio and film studios . Guess where he go t

all that experience :

Happy 100, BATC - and may you make it 200 !

That is my professional lifetime, and quite a
few others can say the same thing, you know . Back in
1948 I was doing my National Service at Catterick in
the Signals when I heard about the Groningen amateu r
TV group in the Netherlands . I wrote to them and s o
met Hendrik de Waard PA0ZX; I then advertided in the
RSGB Bull and SW for fellow enthusiasts, and w e
started circulating a newsletter . In October 1949
CQ-TV Number 1 appeared, badly duplicated on a
jellygraph duplicator and typed on the guardroom
typewriter at Catterick! But it was a start, an d
the idea of amateur TV seemed to appeal to the mor e
experimentally minded amateurs . Bear in mind that
at that time there was only one TV station, and tha t
was in London . Receivers were scarce and expensive ,
but it was the heyday of war-surplus, and a numbe r
of home-brewed TV sets appeared using VCR97 green
CRTs and EF50s in profusion 	

Specialised TV equipment such as cameras
lenses sync generators etc were of course quite
unobtainable . We knew of three 5527 iconoscopes
in the entire country ; to import one required a
special import licence, and £25 was no small matter
in those days . 931A photocells, used with more VCR97 s
in simple flying spot transparency scanners, wer e
the norm. It was of course quite illegal to actuall y
transmit TV .

By late 1950 the very informal BATC had 36
members . Ivan Howard G2DUS living in the tiny
village of Stotfold gave a widely reported dem o
of his 5527 camera - ending with an encounte r
with the Bedfordshire constabulary at 2 a .m as he
pushed an old pram laden erith electronic gear down
a back road (petrol still being rationed) . "Whats
all this 'ere then?" soya the constable . "Just a
television camera, officer" says Ivan - well, i t
came out all right in the end, luckily! Abou t
this time the Editor of CQ-Tv confidently announ-
ced that publication would cease when stocks o f

paper were used up . . . .

In July 1151 we had our first Convention, t o
which the Royles G2WJ and family came and wer e
hooked . 70cms was released for TV transmission, and
in 1952 the club was more formally organised . Gran t
Dixon was the first Chairman, and did 10 years i n
that post . By 1952 G5ZT and G3BLV had made the firs t
QSO over 3 miles, and the club numbered 189 souls .
The magazine was now appearing quarterly, han d
typed add^essed mailed etc. By Christ ms of 1953
Grant Dixon had produced closed circuit color
pictures . Rotating filter wheels agreed, but an
extraordinary feat for someone with no professional

facilities to borrow, and only the kitchen tabl e
for a bench.

In 1954 CQ-TV was photolithod for the first
time and took on a more professional appearance .
By issue number 21 the sub was 10/- a year, an d
Doug Wheele took ober the Secretary's job leaving
me with the magazine . April 7 1956 we had the firs t
two-way amateur color TV QSO between G3CVO and G2713
using Grant Dixon's color equipment . The was much
traveling btween the two stations so that everyon e
could see the pictures. The TV articles in the RSGB
Bulletin were reprinted as the first "Introduction
to Amateur TV" booklet - now a valuable and rar e
masterpiece, no doubt! Christmas 1956 we passed th e
500 member mark . Number 34, Autumn 1957, was th e
last CQ-TV for which I was the Editor, as I
emigrated to Canada at that time . With subsequent
professional involvement in television, I have bee n
extremely inactive in amateur TV, but I have
retained a strong interest in the Club, and muc h
look forward to receiving each issue of CQ-TV .

Now we are up to 100 editions, which must b e
something of a record for a non-profitable, ver y
volunteer organisation . Looking back, it i s
extraordinary how many people have been prepare d
to give their time and energy to assist . Some hav e
benefitted from the association in other ways -
many members who joined while apprentices or junior
employees at some of the better known companies hav e
gone on to become Big Names in professional TV .
Perhaps the blind eye that didnt see the liberatio n
of a few resistors from somebody's parts box
knew a thing or two about self-training too !

My particular soft spot, however, must be
reserved for the unsung heroes of the Club who have
assisted in any way with the production of CQ-TV .
I well remember the relilf it was to unload the
simple problem of folding the magazine, addressing
it and mailing it on someone else - and to be able
to rely on them time and again . John Tanne r
turned out 15 editions, and I've lost count of how
many Andy Hughes has done, each seemingly bigge r
and better than the last . Others have helped, an d
you know it really is a real slog ; if you haven' t
tried pasting up 32 pages of other people' s
articles and fuzzy photos into something worthwhile ,
then don't knock it . The BATC has been very fortunate
to find a series of Editors with a knack of doin g
the right thing just because they like doing it .
Every time that magazine drops through my mailbo x
I'm amazed at what it represents in total effort ,
from the writer of the article to the finishe d
product . 99' congratulations to all of you, an d
good luck with the 200!

Mike Barlow.



The new repeater will service the City of Adelaid e
(pop . approx 750,000) and sub urbs on the Austral-
ian 50 cm Amateur band (579 .25 MHz vis . carrier ,
584.75 MHz FM scald) which is just above channe l
34 on the International UHF channel allocation .
It is hoped that this will go a long way toward s
popularising atv as the general public will b e
able to "watch in" .

The callsign is VK5RTV, and u-cessto tn c
repeater will be in the 70 cm Amateur Band (426.25
MHz vis, carrier, 431 .75 MHz FM sound) . The max .
licenced power is 150 watts d .c . input, and th e
repeater is hoped to be in service early in 1978 .

Although atv repeat,rs have been licen-
ced in several countries already, in each countr y
the "battle " must be waged anew and this "victory '
in Australia has taken almost 19 months from th e
initial approach to the authorities . It is to " e
Loped that our success is of help to other group s
both in Australia and elsewhere . In anycase tih e
real work no :a starts - that of building up the
hardware :
John Ingha m VK5KG
South Australia Amateur TV Grog ; .

Dear Editor,
Doubtless BATO Committee memibers ar e

already aware from their own participation, o r
merely as G3 listeners, in their spoasorc,d sat e
Albatross contest of 10th & 11th September of the
unfortunate clasn of dates with the European D X
contest (NAE) on all bands 3 .5 to 25 MHz with its
possible treble length cf each QSO due to its QTC
points multiplier exchange of informa tioa

	

o f
details of other an3 previous QSOs etc (see pag e
543 Radio Communications July 1977) . The weekend
of 17th/18th Sept seemed devoid of LF/HF bands
contests activities in contrast .

Apart from the change of date for the
next sponsored SSTV contest perhaps the committ d
would kindly give consideration_ to the require d
content of the message to be passed by video . Th e
present required captions of callsign, report and
serial number can be passed by RT'1' in a fraction
of the SSTV time of 7 .5 secon'ds_er frame ( o f
courae a half frame can be used but a full fram e
of three 1iaea is generally re _aired under IF/?:F

Letters to the Editor

Dear Sir,

I lope that I may be permitted t c

reply to Arthur Critchley ' s letter in CQ-TV 99 .
I am relieved that he has taken my remark s

about him as intended . Some of my friends sai d

that I was being sarcastic or snide - just no t

so :
405 line tv has not been resurrected ;

it just never died . In a band only i? MHz wid e

what other standard is there that dies no t

require clever tricks with filters? The othe r

points in favour of 405 have been aired be-

fore and would not gain by repetition .

I would not argue with Mr Critchley

about designing circuits arround ICs ; he ha s

probably forgotten more than I ever knew abou t

them . I was however rather hurt by his sugg-

esticn that I was making a purely paperwork

criticism . I would certainly not do this, I

arrived at the modification by fault finding

on my own SPG which nas been built .

Mr Critchley may be interested t o

know teat G3LEE Gordon Sharpley ' s SPG ex-

hibited just the ame symptoms and was cur-

ed in the same way . I only know of two othe r

SPGs built to this design; both of them also

produce a 450 line picture . So, far from " no t

doing any harm " , my mod . was the means by

which four units at I ast functioned on 4!- 5

lines .

Finally, could I suggest that i t

might not be a good idea to rely on interna l

fiddle factors of ICs when using them, rathe r

than using just a few extra parts in a, perha p

more logical arrangement ?

A. Jaquas G3PTD

Manchester .

Dear Sir,

It in with pleasure and excitemen t

that I am able to report that the Australia n

Post and Telegraph Department have granted t o

the South Australian Amateur TV Group the fir s

licence to operate an unattended Amateur Tele-

vision Repeater in Australia .
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bands QRM conditions) . Surely SST'Js primar y

functi .sn is to transmit pictures of objects no t

otherwise transmittable by other means at th e

same speed? Should not therefore the "message "

contain a picture, preferably a clear photo -

graph rather than. a drawing, the pie-bare to b e

described is the contest entry eg . self port-

rait, landscape, child with dummy in mouth =

At least one JA station on 20 m

type the message on the lower

frame below his self portrait from

'u" IH'

	

-'--V
AWk U

To mark tne one hundredth issu e

of CQ TV BATC is introducing an operatin g

award scheme whose aim is to encourage act-

ivity in amateur television by providing an

incentive in the form of a certificate .

This award is available to both

transmitting and receiving amateurs and SWL s

in any part of tne world whether they ar e

members of the British Amateur Televisio Club

or not .

The award is for contacts made

using fast scan high definition televisio n

systems only ,

Consideration has been given t o

the advantages achieved by stations in hig h

activity areas or with exceptional geograph-

ical locations, therefore qualification fo r

the award is on a points basis as detaile d

below :

TRANSMITTING AWARD

For pictures transmitted such nave been succ-

essfully identified by another station clai m

2 point, per kilometer ; if the contact become s

a successful ) 2 way exchange of pictures then

10 bonus pointy may be claimed by each statio n

regard'_eea of distance .

Careful) legal .ig of transmiasions is esential .

RECEIVING AWARD

For any picture positively identified claim 2

points per kilometer .

POINT S

Points are claimed as above; however if the con -

tact is on 23 cm or above, the points should b e

doubled .

The award is divided into three grades ,

for the Bronze - 1000 points, for the Silver -

5000 points and for the Gold - 10,000 points .

CONTACT S

A station may be worked once only per day for th e

purpose of this award .

It is quite possible for the award to be gaine d

by working the same station many times, but th e

aim is to promote activity of any sort .

Points may only be claimed for contacts made from

the 1st November 1977 .

TIiE CERTIFICATE

Upon qualification for the Bronze award a certif-

icate will be issued together with the Bronz e

seal ; the certificate may be upgraded later wit h

Silver and Gold seals .

No charge will be made for the award, but pleas e

send return postage with each application .

APPLICATION S

Applications should include log details consisting

of call-sign, date of QS0, band, location of th e

station worked and points claimed . Contacts mad e

from other then the home station should be clearl y

marked .

QSL cards are not required, but the applicatio n

should be checked and signed by one other licence d

amateur .

Applications should be made to the award manage r

John L. Wood G3YQC, 54 Elkington Road, Yelvertoft ,

Northampton, NN5 7LU

An ofP screen photo from G3YQC for CQ TV 100 .

(es YU1PKW )

already ca n

half of th e

the camera .

Richard Thurlow G3WW

Wimblington .
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RTY
by Norrie Macdonald GM4BVU

During January 1976 I became involve d

in a rather unusual tv project - maintenanc e

on a daily basis of a thirty (yes 301) lin e

mechanically scanned tv system. The Univers-

ity of Strathclyde in Glasgow has an Educat-

ional Television Service, and as the Jubile e

of John Logie Baird, the inventor of tv an d

a former student, fell due, it was felt ap-

propriate that the TV Service should organ-

ise an exhibition in commemoration .

With the aid of various universit y

departments an elaborate display of photo -

graphic and archival material was mounted .

But all this was covered ectensively in th e

technical press and TV at the time, so suff-

ice it to say that as the Senior Engineer in

the TV Unit at that time, I became responsibl e

for the installation, maintenance and opera -

tion of the 30 line camera kindly loaned t o

us by a gentleman from the Isle of Man .

The 30 line system used vertical sc-

anning employing the Nipkow Disc principle ,

the camera being based on one of Baird ' s

original Televisor receivers . Various add-

on units had been attached to the basi c

Televisor, however, and these generate d

crude syncs, processed the video etc ., t o

produce a composite video signal which could

be fed along standard coax cable .

For display purposes, tNo method s

were used . Firstly, the "high-quality " dis-

play was provided by a conventional domesti c

receiver manufactured by - yes you ' ve guessed

it : - the Baird Company . Of course it wa s

suitably modified to handle the vertica l

aspect ratio picture of 30 lines . A "spo t

wobble" circuit was also incorporated to fil l

in the gaps between adjacent lines, and thi s

worked very well as can be seen in the phot-

ograph. This photo, taken from the Baird set ,

shows the writer seated in front of the cam -

era, wearing his "test patter n " jacket (all check ;

The bright area above his head is a notice pinne d

above the seat inviting visitors to sit down t o

view themselves on the set .

The camera plus monitor functioned wit h

only one major fault occuring during the seve n

or eight weeks use, and this ;vas due to th e

brushes in the motor for the camera scanning

wheel wearing out . New brushes were filed u p

from Hoover spares, and we were back in business :

Perhaps the most intrigueing part of th e

exhibition, apart from new fangled things lik e

Ceefax, was one of Baird ' s original Te levisor s

in original condition connected to the output o f

the camera. By very careful fiddling of the pic-

ture phasing control on the Televisor it wa s

possihle to lock the picture, which was repro-

duced exactly as in Baird ' s day by modulating a

neon lamp with tiie video, viewing the lamp thr-

ough the scanning wheel and synchronising vi a

two coils and a toothed wheel . Very basic, bu t

it worked and I ' m sure the excitement which w e

felt when we first viewed the electro-mechanica l

picture must have echoed Baird ' s own feelings :

Being pessimists, we had a spare neon
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specially manufactured, but as I recall it wa s
not required de : ;pi to cantisual use for som e
nine hours per lay over a seven or eight wee k
period .

Our plans had included tape recording
of 3/triad, es iiy reeagnisable images, suc h
as Micky Mouse, but in the time scale avail -
abLe tc us we were unable to solve problem s
with recording low enough in frequency to ge t
good syncs . However as a result of some exp-
erimerts a curious fact emerged . While try-
ing out a National Video Cartridge Machin e
we discovered that despite it being designe d
for 625 line video, with typical Japanes e
versatility, it could also handle the mech-
anically derived 30 line pictures : Admittedl y
it lost frame sync every now and again, pr-
obably due to switching between the heads o f
the VTR, but nevertheless, quality was ex-
cellent :

Just to complete the display, a
Baird mirror drum scanning asses ly wa s
arranged to reflect a spot of light on to a
screen, therbby demonstrating how mechanica l
scanting wires, as tne drum was accelerate d
from standstill on the push of a button .

These projects proved very inter-
estirg and rewarding, and although no lon-
ger engaged professionally in tv engineer-
ing, as I pursue my amateur tv interests, I
will a_Lways remember tne time when I becam e
an expert in Jolla_ Logie Baird ' s ace sr ica l
telly :

ERRAT A
Taere are a few error's in the first edition o f
"A Guide to Amateur Television " which were no t

printed in the list of mistakes in the last issue .
They are :
p 81 Fig 10 IC1 pin 7 connect D5 (OA91) to eartn

(positive to IC )
Fig 11 Connect IC 14 pin 12 to IC 15 pin 1 0

Label three terminals at bottom o n
left (from top) Y

	

ST

	

+5v
p 82 Fig 12 IC 14 pin 8 label Y

IC 18 Pin 2 coreect C38 to eart h
Replace link between IC 18 pin 2
IC 20 pin_ 8 with R65 .

All these errors have been corrected i n
the second edition of the book, which is now o n
sale from B .A .T .C . Publications .

SIUBSCRIPTION S
Elsewhere ir; this issue is a subscription rem-
inder and a banker ' s order form . Please send
your subscription NOw .
Please remember also that the subscriptio n
year rung from January to December - any
money overpaid will be credited to next year ,
So please pay on time - if you leave it unti l
after 31st March, you will have to pay the ne w
enrollment fee :

EQUIPMENT SALE S
order from : C.G.Dixon (BATC Sales )

Kyr1e ; Cros .
Petersto w
'tOSS-ON-PI It HR9 OLD

Further supply of ultra miniature do to dc
convertors (see C Q- T V 9'3, page 29 )

75p each .

Small power paees, 115 v input,

	

v, 100 mA
output . Buy two and put primaries in serie s
acrn ;c tiie mains . Secondiries are centr e
tapped, dud there are two d- ;des and a cap-
acitor in each pac k

70p Cor two, plue 302 postage .

	 FHN:	 to B .A .T .C . Members :
MOSTEK Memory Catalogue with application notes .
Limited number available .

Send a 12" x 8 " ,e_f-addressed envelope with
a 26p atamp to C . G. Dlx er, (BATC Sales) .

xe r, c'r - tnis is available to members only .

See Club Sales advert for other items .
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CONTEST

	

NEWS. by Peter Johnson G8EI M

INTERNATIONAL ATV CONTEST 197 7

Although a few log sheets have arrived, we will not know the results of this contest until afte r

all the international results have been received - probably for the next issue .

This was to my mind one of the best atv contests ever

	

I heard F2XL F6BQH who I think was able t o

work G8DDC/P on Dunstable Downs (results not yet received), G8GLQ/P in Tewksbury was also heard o n

2 m talkback, but where I was in Harrow nothing was seen due to the Big Hills in between :

A most interesting point that has arisen from this contest is the use of 144 .7 - 144 .75 as the at v

calling frequency . There is no doubt that many contacts were established in vision due entirely t o

the use of the 2 m talkback - alignment of the signal on 2 m with the beam ant nae produced accur -

ate alignment for the 7i cm antennae . G8DDC/P was in my opinion one of the best sited stations .

My 2 .5 w of vision signal was finally read by them on the Sunday, after trying unsuccessfully o n

the Saturday with an 18 w linear : We made a two-way at 1000 GMT, congratulations G8DDC/P - let s

have some photos and information on the station for the next issue . Another strong signal I picke d

up was G8DTQ in Caterham - looked good for a score .

All the stations working seemed pleased with the contest, so lets have some comments for the nex t

issue - address inside front cover .

LOG SIT+LET S

Please note that if you need log sheets or contest sheets, all you have to do is send me a stampe d

addressed envelope . Then to save the Club money - and yourself postage - you only need to Xero x

as many copies as you need .

ACTIVITY WEE K

7th - 14th January 1978

Tnis is organised to promote the use of 70 cm for atv activity . Please support it strongly . Use 2 m

for every contact . If you have problems with talkback on 144 .7 - 144 .75 causing ATVI on your own

receiver, you should fix the problem with a filter ahead of your tuner . A harmonic filter on th e

2 m Tx will also show considerable improvement . The French solved this by utilising 144 .15 t o

144 .25 as their talkback ; perhaps this is the real solution : Any comments ?

Please let me have all your Contest Sheets as soon as possible .

The prize for the Activity Week is a set of pcbs to construct a 6 digit DFM, with circuits and

information . It was designed for the Harrow Radio Society some two years ago, and Radio Communic-

ations will be publishing the design (when I do not know, they have had the material since Februar y

1977 : )

B .A .T .C . SSTV Contest

This :%ill again be held in December, see overleaf for details .
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The British Amateur Television

	

Club UK SSTV

	

Contest .

WHEN

	

The 10th and 11th December 197 7

FREQUE,ICY_BANDS

	

The 3.5 MHz and 144.00 MHz Bands only .

TIMES

	

19.00 to 23.00 on Saturday 10th December on both bands .

7 .00 to 11 .00 on Sunday 11th December on 3 .5 MHz Band .

9 .00 to 13.00 on Sunday 11th December on 144 .00 MHz Band .

Contacts via OSCAR will also count .

ELIGIBLE	 ENTRANTS

	

All entrants must participate in the contest from a UK location .

SECTIONS

	

Section A. Stations both transmitting and receiving SSTV .

Section B . Stations only logging SSTV signals .

CONTEST EXCHANGE

	

The Contest Exchange shall consist of the Callsign, Signal report (RST) ,

Serial number, QRA Locator or QTH . (Of these the last three shall b e

exchanged in video only . If the location is given in sound then it must b e

given given in a form different from that given by video eg video Didcot i s

in Sound 10 miles South of Oxford) . Serial numbers shall commence at 001

and advance by 1 during the duration of the contest. Only one contact wit h

each station will count for points .

Section A .

5 points oer station contacted on the 3 .5 MHz band ,

10 points per station contacted on the 144 .00 MHz band .

25 points per station contacted via OSCAR .

Section B .

As above for each station logged .

The Contest Entry Log must give the following information : Date, Time ,

Band, Callsign received, Report and Serial No . sent, Report and Seria l

Re . received, QRA Locator/QTH received, Points claimed and Final Score .

All entries should be postmarked not later than the 1st January 1977 an d

should be sent to : Mr . P .A . Johnson G6AFF/T, 38 Kynaston Wood, Harro w

Wealdstone, Harrow, Middlesex . Entries will not he returned .

Each entry should be accompanied by a brief description of the statio n

together witn details of the callsign used, the QRA locator and QTH locat-

ions as transmitted on sound and vision together with any other relevan t

information . Stations entering the contest may only operate from on e

location for contest contacts . Stations who confirm their video messag e

contents by sound will render themselves liable to disqualification .

Results of the Contest will be published in C Q - T V as soon as i s

practicable .

Recommended frequencies are 3 .730 - 5Kcs and 144.23 -- 5Kcs and via OSCAR .

SCORI1 0

CONTEST LOG

ENTRIE S

GENERAL
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tv on the air by John Wood G3YQC

It is with great pleasure that I prepare this column for the centenary issue of CQ-TV .

Over the years the magazine has progressed from a simple newsheet into i t ' s present form, and ou r

thanks go to the members past and present whose task it has been to prepare, print and distribut e

this journal . Thanks too to the members who contribute material for publication without which the

magazine could not survive .

CQ-TV is recognised throughout the world as one of the leading sources of informatio n

on all aspects of amateur television and it is known that the authors of several books have drawn

considerably from material published therein .

Rumour has it that a new tv group is starting up in the Stoke-on-Trent area and tha t

activity in those parts is on the increase . This news reflects the upsurge of tv activity through -

out the country . I would appreciate any further details from this and any other Club with interest s

in the atv field .

On tae 5th October a two way colour video link is being set up between Arthur G5K S

and the South Birmingham Radio Club . PAL colour pictures will be transmitted and a two way contac t

will be attempted using equipment built by G5KS and sited at the club rooms . The purpose is t o

ddmonstrate the high quality of vision transmissions made possible to amateurs by the use of mod -

ern solid state equipment .

Similar transmissions will be made to the Midland video group during the winter ; thi s

club will have its own television equipment . A talk will also be given on the DJ4LB solid stat e

tv transmitter detailing various modifications and practical experiences concerned with its con-

struction . Anyone interested in attending the meetings should contact the chairman, G5KS QTHR .

Arthur's equipment consists of an Anai colour camera and a Sony video cassette rec -

order ; the transmitter is a DJ4LB vision IF generator and Microwave Modules transverter with a

4CX250B linear amplifier .

Transmissions to G8GUN have taken place regularly from the beginning of September ,

and pictures received are virtually noise free, with excellent colour and picture quality .

I have to admit that I was unable to operate in the September International atv con -

test, but I understand that conditions were good and that there were quite a number of station s

active. I would like to hear of any noteworthy contacts made and of any experiences or comment s

on the contest .

The mail seems to be dwindling a bit just lately, so I would be pleased to hear fro m

you about anything connected with atv activity .

Plea ,=,e send your letters to : " tv on . the ai r " , 54 Elkington Road, Yelvertoft ,

Northampton, NN6 7LU
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PROJEC T
by Erin Putt and Tom Mitchell G3LMX

	

100
A PAL COLOUR PATTERN GENERATOR and SYNC PULSE GENERATOR

In this issue we are introducing two new Club projects, and printed circuit boards fo r

both are available from Club Sales .

The electronic design and board layouts are both by Eric Putt, and are based on part s

of his own colour system .

When used together all timings are derived from a 5 MHz crystal oscillator in the syn c

pulse generator and the line frequency locked to the pattern generator subcarrier . In this mode the

last 25 Hz offset in the full 'subcarrier to line ' relationship is omitted for simplicity .

i .e . for PAL

	

F sc

	

=

	

1135 x line frequency

	

+ 25 Hz

Perfectionists who find a 25 Hz error at F sc excessive can always offset the line oscillator with

respect to Broadcast colour syncs so that the rate of drift is 113 seconds per line . If the monito r

is locked to broadcast syncs, then the pattern should move to the left .

However a full colour genlock and subcarrier locking system has been developed in prot-

otype Form and will be published later .

THE COLONN PATTERN 3OAR'J

This was originally designed to provide synthesised, rather than coded, colour tes t

patterns for setting up monitors and ' delay lin e ' PAL decoders . However those of you 'ho visited the

BATC stand at AP will have seen the large range of patterns available . The basic patterns are :

a) Grey scale with burst

	

for tracking

b) Grille with castellations

	

for convergence and scan s

c) Plain red

	

for purity adjustment s

d) Colour pattern

	

for decoder line-up

On the prototype shown at AP, by using four separate changeover sad tr_hes, many othe r

patterns and combinations of patterns could be produced . Tnese included chequer-board, black and

burst and peak white ; in fact the 16 possible switch positions produced 14 different patterns .

(It lira been decided to include an extra divider chain in the pattern generator board to enable i t

to operate with other SPGs and the oportunity is being taken to make some improvements, and unfor -

tunately the final layout and drawings are not available for inclusion in this issue ; there may

therefore he some additional patterns available from the final version . )

Tiie horizontal timings are derived either from an RC clock oscillator, or from the SPG ,

giving an output at 20 times line frequency . By clocking a binary counter, reset by line blanking ,

we derive timings for 15 vertical lines, and outputs for the grey scale generator, during activ e

line time .

Vertical timings are derived by line counting . This means that .all the luminance and







chrominanee patterns are superimposed at exact timing edges .

If clocked from the ' Project 100' SPG the only RC derived timing in the two units set s

the width of the vertical lines in the grille .

Generation of the PAL colour pattern is done by means of a crystal oscillator runnin g

at four times subcarrier frequency, feeding a ring counter and a data selector . This provides fou r

accurate quadrature phases of subcarrier of equal amplitude . Note that as two of these are used a s

the burst axis, the resultant display on a vectorscope is shown in Figure 1 .

The secret, if any, in the production of th e

patterns is deriving the correct data select wave —

forms to put the possible out uts in the mos t

useful positions .

None of the vectors shown in Figure 1 lies ex-

actly on any pure colour axis, and therefore th e

names given to the coloured squares in Figure 2 ar e

only approximations .

Remember ti i e following notes assume that w e

are using a 'delay line ' type of PAL decoder .

Using the test pattern shown in Figure 2, the

centre squares marked ' x ' will all mnt^_h sod show

no chrominanee with a perfect decoder. Tnis is a

very sensitive test of small errors with any pract-

ical decoder .

In use, first set the 'delay line gain ' and

' delay ' for minimum Hanover bars ; in practice the

two interact, so repeat th e

adjustment several timos .

The quadrature is set by

adjusting for matched satura-

tion on the pairs of colour s

in the centre of each side of

Figure 2 . Decoders have in

fact two phase controls, on e

to set the overall phase, so d

one labelled 'sat 90 ' . Ther e

is no hard and fast rule abou t

which feeds which detector, s c

it is a case of ' try it so ..i

see ' , the overall phase being

set first for those colour s

which do not respond to the

'set

	

control .

This procass may sound

complicated, but in practic e

is vary simple, and much more
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accurate titan the normal methods employing a colour bar generator and a ' scope .

PROJECT 100 SYNC PULSE GENERATO R

Apart from the question of compatibility with the pattern generator, there are a numbe r

of reasons Cor publishing yet another SPG in CQ TV . One is that we have not produced a design wit h

a pri ite :9 circuit board available for it since Arthur Critchle y ' s unit in CQ TV 75, six years ago .

The modern ' Single Chip ' SPGs described in recent issues are still expensive, requir e

made to order crystals and are monochrome only . They have no built in provision for genlock and i n

most cases have difficulty meeting the CCIR timing specifications, let alone the tighter tolerance s

used by the BBC and IBA in the UK .

In comparison, the new BATO SPG : -

1) uses a fairly common 5 MHz crysta l

2) meets the UK broadcast timing spec . (we admit only just in the case of sync width ; )

3) gives correct Bruch blanking ie will operate Sony and Hitachi equipmant which get s

around the PAL patents by not using the swinging burst for R

	

Y switching .

4) no RC timing components, all output timings being derived from the crystal oscillator .

5) has genlock facilities for use with stable sources (ie crystal derived, NOT mains loc k

or simple VTR') . Note however that for colour locking the VAS has to be externally reset in phas e

with the incoming video .

6) has provision for a form of ' subcarrier lock ' (to be described later) .

In the absence of any other Club standards, the board was made the same as for the CQ T V

SPG, ie ISEP, 6 .95' x 4 .4 " . This led to space problems, which were resolved by ;

a) making all inputs and outputs TTL leve l

b) allowl g some links to be not quite straight, so that drilling could be at a standar d

0 .1 inch spacing ; this means insulated wire has to be used to prevent links shorting .

The SPG is in fact a multi-option board, for example genlock can be omitted, saving a

few ICs, outputs can be linked tc complements if required to drive inverting buffer amplifiers an d

the same board can be used for 525 by changing some links and using a different crystal . In thi s

latter case, the SPG comes very close to meeting the new tighter recommended specification for NTS C

published earlier this year (EIA Television Systems Bulletin No !i) .

In accordance with modern practice ; the circuit diagram contains information regarding

the function of each group of ICs . This should provide enough data to localise any faults .

	

Logi c

experts will no doubt study and analyse the unit and modify it to suit their own needs ; the '_ve e p

constructor has all the information necessary to build a hand-wired version . For the rest of us who

just require a good SP3, BATC Club Sales will provide a pcb witn data sheets showing just where al l

the links go . For those in the last group with limit :d experience of tv or logic, the followin g

notes may help you to understand the basic design philosophy .

BASIC SPG

For stability the 2 x line frequency into the field divider is derived from a crysta l

oscillator running at a multiple of 21f . The simple and cheap method would be to use a 1 MHz xtal ,

in which case

	

21f

	

1000

	

kHz

3 2

However if all the timings are to be derived frorr the crystal rather than RC networks (eg monostabs )

it is necessary to have a clock, or basic timing interval, which is a sub-multiple of all the var-

ious line and field timings - and unfortunately 1 MHz gives toc .or. , . as an interval . In the case of

the Project 100 SP3 the clock used is a 1 .25 MHz square wave from . ,inary divider ; this m eans the
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oscillator must be a multiple of 2 .5 MHz .

In practice the final choice was 5 MHz as this, like the 1 MHz, is a frequency for

which crystals can easily be acquired from stock, rather than being made to order . The 21f and th e

clock

	

can now be obtained from the same counter chain, sinc e

21f

	

5

	

MHz

and

32 x 5

5

4
MH z

The waveforms out of the counters used for gating the logic are labled alphabetically i n

order of decreasing frequency ; inverted outputs are indicated by the bar sign eg C. Waveform s

indicated by a capital letter come from the field divider, those by a lower case letter from th e

line timing counter .

GENLOCK

This looks quite complicated at first glance but can in fact be omitted if not required ,

or while testing the basic SPG ; in this case only one link needs to be changed ( see note on circui t

diagram adjacent to IC8) .

The line genlock is fairly conventional, except for the fact that there is provision fo r

a subcarrier input . This is not required for normal genlock - in fact IC24 can be omitted altogethe r

until the colour locking system is published .

The TTL gate oscillator may not win many prizes for stability; however in the unlocke d

mode it is adequate for amateur use, and when genlocked to video from a broadcast source it exceed s

any degree of stability that the enthusiast could achieve at home . We did in fact produce a board

with a transistor oscillator similar to that used in the pattern generator board ; stability was

great, but the pull-in range was too small . The crystal oscillator is a little unconventional i n

that the diode is not a varicap but a switch, connecting extra capacity across the trimmer .

The field genlock is able to increment or decrement the field counter by up to two pulse s

per field, taking the shortest direction to synchronisation . Once in lock a window protects th e

system against noise except for a small period when the field sync is excepted . The SPG logic also

takes care of the fact that the field group has already started by the time the first broad puls e

is detected, and should the genlock source be lost both line and field genlock systems are inhi -

ited .

PULSE OUTPUT STAGE S

Due to lack of space on the pcb the output pulses are at TTL level and cannot produc e

2v into 75 ohms directly. Arthur Critchley covered this problem at some length in his articles i n

CQ TV 75 - 77, some years ago . Since then a new IC, the SN74128, has become available at a ver y

reasonable price . The 74128 is a quad dual input nor gate designed to feed TTL signals into a 7 5

ohm line .

As the voltage swing out of TTL is about 3 .6v and is depen-

dant on your power supply voltage, a pad of about 5.5dB i s

required to produce 2v pulses . In fact 6dB would be clos e

enough for most purposes .

Three suggested pads are shown on the next page .



RISE TIME

Even when 2 volt pulses have beenproduced into 75 ohms, the rise times will still depen d

on the logic used . They will probably be quite good for amateur tv, but not for broadcast use .

Broadcast SP.Ic tend to use band limiting filters in each output, but as these cost abou t

£20 you may care to use something simpler : The circuit below uses values taken from Arthur Critchle y

As this filter must be terminated at all times to protect the logic from spikes, it i s

recommended that the filter be placed between the IC and the pad so that the output is never ope n

circuit .
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LIST OF ICs and DIODE S

No required Type Circuit referenc e

5 7400 ICs 1,9,17,22,25
7402 IC2 1

2 7410 ICs 2,2 3
7420 IC1 6

3 747o ICs 3,4, 5
7 7474 ICs

	

6,10,11,12,19,20,24
7486 IC1 8

3 7490 ICs 9,13,14
2 7493 ICs 7,1 5

7495 IC26

7496 IC27
741 21 IC28

3 switching diod e

eg 1N1418,

	

1N914

Printed circuit boards for this design are available from BATC Club Sales at a

price of £4 post paid ( £4 .50 to non members )

A similar pcb will be available for the pattern generator when this desig n

is published .
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CMOS

	

A.CRITCHLEY Dip Ell C Eng l MIERE.

A series on CMOS digital IC's and their uses
for television .

This first article has been specially written i n
celebration of the 100th edition of CQ-TV . The author
has been with the BATC since CQ-TV number 19 .

Introduction

What is CMOS? Everybody seems to mention i t
these days . Why is it better than TTL or any othe r
sort of IC? Well, this series attempts to explain
what CMOS is and how it can be used instead of TTL .

CMOS stands for Complementary Metal Oxide Semi -
conductor and it consists basically of nothing but
Field Effect Transistors (FET's) .

In a Metal Oxide Semi-conductor FET (MOSFET) a
metal control 'gate' is separated from the semi -
conductor 'channel' by an oxide layer . Unlike a
junction FET the input resistance of the gate of a
MOSFET is very high indeed and not affected by th e
voltage present on the gate .

The operation of the MOSFET is somewhat like tha t
of a valve (remember those hot things?) in that th e
voltage charge on the gate controls the current in th e
channel .

	

The channel is resistive and has two en d
contacts known as the Source and the Drain . (Which
may be inter-changed) .

The gate electrode can either deplete the channe l
of active carriers or it can enhance (increase) them .
There are two kinds of conduction available for th e
channel - n-channel using electron conduction or
p-channel using hole conduction . Either type may
have enhancement or depletion modes of operation .
Enhancement is when the gate potential has to be taken
towards the drain potential to turn the FET on .
Depletion is the opposite and requires a reversed bias .

In CMOS two types of MOSFET are used ; enhancemen t
mode n-channel and enhancement mode p-channel . Th e
two types are shown diagrammatically below .

Note the direction of the arrowheads and th e
positions of Source and Drain .

	

These match th e
conventional method of drawing npn and pnp transistor s
with the positive potential uppermost .

Fundamental s

CMOS uses a complementary pair of these MOSFET' s
in cascode .

	

The substrates are connected to the mos t
positive potential for the p-channel and the mos t
negative potential for the n-channel so that they do no t
conduct .

During the transition both FET's are on togethe r
in this mid-region and therefore shunt the supply ,
drawing current which is wasted in heating the device .
This condition is avoided by rapid switching which i s
why CMOS is used for digital logic and also why unuse d
inputs should not be allowed to float .

	

They must b e
tied down to one rail voltage or the other .

If the input gates are at earth potential then th e
p-channel FET will be 'on' and the n-channel one 'off '
so that the output is connected to the positive rai l
via the 'on' resistance of the p-channel FET .

If the gate potential is made the positive suppl y
rail voltage then the output will be joined to earth vi a
the n-channel FET only .

Only one FET is on at a time and therefore th e
dissipation of the device is practically zero .

What happens in between? Enhancement FET's have
a feature known as 'pinch-off' which means that they
have a voltage threshold which has to be overcome befor e
the device will turn on .

	

Typically this is 3 volts an d
largely determines the minimum operating voltage of CMOS .

The transfer characteristic of CMOS is far fro m
straight because the FET's have this pinch-off effec t
and also because their gain is low . As the supply
voltage is increased the non-linearity becomes mor e
marked but for all levels of supply voltage the poin t
at which the output changes over is nearly half th e
supply voltage .

	

This gives CMOS good noise immunity .

The effective gate potentials are within the supply
rail voltages and the two gates are joined together .
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Unfortunately CMOS possesses stray capacitance lik e
everything else and high-speed switching of voltage across
capacitance requires energy in the form of a charging
current during the voltage change . Every change o f
state therefore creates a pulse of current and the mor e
often the changes, the more power is used .

So whilst CMOS in the static state takes virtuall y
no power, when operated it does so - particularly a t
high frequencies .

	

Typically the static dissipation of
CMOS is less than 1% that of TTL but at 10 MHz is abou t
the same as TTL .

	

The maximum speed increases wit h
supply voltage .

Practical CMOS

Now that we know how CMOS works, what can we do with
it? To answer this we will look briefly at one of th e
first CMOS devices, the 4007 Dual Complementary Pai r
plus Invertor .

The p-channel has a gain of 0 .8 with a voltage

rise of 3 volts whilst th- n-channel h a rain o f
only 0 .6 with a voltage drop of 4 :- volts .

The 4007 can be inter-connected in a variety o f
ways to form various functions . Some are shown below .

Whilst this is all very well, more basic functions
are desirable and these are easily implemented .

Logic gate s

A NAND-gate is easily made from the FET's by mean s
of a series-parallel arrangement .

	

The next diagram

shows a two-input NAND-gate such as is used in the 4011 .
4-

	

+

If input A is made high (positive) then FET 1 will
be 'off' and FET 4 will be 'on' . If input B is mad e
high then FET 2 will be 'off' and FET 3 'on' .

If both A and B are high then the output C will b e
connected to earth via FET'S 3 and 4 in series. If
either A or B is low then C i joined to the positive.
supply through „ ither FET 1 or 2 .

This implements the NAND furction

	

C = A .B

A NOR-Fate is similarly mad' by using th• invere e
arrangement .

	

This is used in the 4001 .
+

This has three main parts incuding isolated FET' s
which may be used for source—followers or whatever .

The Invertor section (pins 10,12) is the typica l
CMOS invertor if pin 11 is taken to Vdd and pin 9 t o
earth .

Output impedance is of the order of 5000 whethe r
high or low and the input resistance is a staggerin g
100,000 MO (10 71 (2) which is so high as to be ignored .
It is possible to statically drive a vast number of
CMCS gates from such an invertor and even at high spee d
the number is considerable, say 50 .

	

The problems o f
fan—out and loading rules therefore do not apply to CMOS .

The individual FET's are not very good as source-
followers as the next diagram shows .
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When input A is high FET 1 is 'on' and FET 4 i s
'off' so that C is joined to earth .

	

If input B i s
high FET 2 is 'on' and 3 'off' and C is again earthed .
If both A and B are low then FET's 1 and 2 are 'off '
and 3 and 4 'on' so that C is high .

This then implements the NOR function C = A + B

The series-parallel arrangement may extended to as

many as four pairs of FET's but then the outpu t
impedance is becoming rather unbalanced .

For the 4078 eight-input NOR-gate the system i s
arranged in two lots of four-input NOR-gates which are
then NAND'd and inverted .

i .e . (A + B + C + D) .(E + F + G + H) = A+B+C+D+E+F+G+H

The asymmetry of output impedance is not normall y
a problem as CMOS gates present such a small load bu t
it can be altered by paralleling of inputs in a multi -
input gate instead of using inverters .

Paralleling the inputs of a NAND-gate will increas e
the output current from the supply rail but not the
earth rail . i .e . Source current but not Sink current .

For a paralleled NOR-gate the Sink current i s
increased but not the Source current .

Two complementary FET's are connected back—to—bac k
in parallel .

	

The two gates are driven in opposit e
directions by an invertor so that either both FET's ar e
'on' or they are 'off' .

When 'on' the input is joined to the output via th e
parallel resistance of the two — about 30011 . Voltage s
at the input are passed to the output whether they ar e
digital or analogue .

There is a slight problem with the pinch—of f
voltages since at one end of the input voltage rang e
one FET will not be conducting and at the other en d
of the range the other will not .

	

This means that th e
'on' resistance varies with the signal voltage t o
introduce distortion if the load resistance is low .
The effect is less at higher supply voltages .

Since FET's are reversible the transmission gat e
may be used in either direction .

	

Inputs are als o
outputs and vice—versa .

All CMOS devices are based on a combination of th e
invertor and/or the transmission gate .

Handling CMOS

One hears all kinds of stories about the ease with
which CMOS may be destroyed . With a bit of common
sense it is no problem to handle at all .

The basic reason for the problem is the oxid e
layer insulating the gate from the channel .

	

Thi s
breaks down with a voltage of between 70 and 100 volts .
One breakdown is all that is necessary, it is the n
permanently shorted .

The problem is further compounded by the very hig h
impedance of the gate . Practically every movement o f
bodies causes an electrostatic charge on those bodies .
Normally, electronic devices are of a low impedance i n
nature and any static charge is rapidly dissipated .
With 10 11 12 this just does not happen and the stati c
simply destroys the oxide layer .

It does not take much to exceed 70 volts static )

CMOS therefore requires some protection and this i s
shown below for a typical input .

Any positive potential on the input causes D1 t o
conduct which shunts away the voltage to the supply
rail . D2 also shunts away any excess via R .

Negative potentials are shunted to earth via D 3
and R .

The input potentials are thus limited approximately
to the diode drops beyond the supply range .

	

The resistor
R is about 2kd1 and is included to limit the current i n
the diodes .

	

The protection arrangement is capable of
handling 2kV discharged from 250 pF .

All CMOS control inputs are protected in this wa y

with the exception of two devices (4049 & 4050) bu t
transmission gate signal inputs and outputs are not .
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CMOS outputs are protected by a simpler system o f

only two diodes as the series resistor cannot be allowe d

to increase the output impedance .

A similar arrangement is used on the transmissio n
gate signal inputs and outputs in order to keep th e
signal path resistance low .

Consequently, transmission gates are more easil y

destroyed than other devices ,

One should follow these simple rules ;
1. Keep the CMOS in black conductive foam or meta l

containers - NEVER in white polystyrene foa m

or plastic bags .
2. Do not handle it unless necessary .
3. Touch the foam to the circuitry before removing

the CMOS for installation .
4. Use an earthed soldering iron and touch the boar d

before the CMOS .

5. Solder the supply pins first .

6. Handle by the ends of the package .

7. If you must go for a walk in the middle of the jo b
and are wearing nylon trousers, etc ., touch th e

board before you do anything else .

It all sounds frightening but is really common sense .
CMOS already installed in a circuit should be safe enough .

Static is not the only problem in handling CMOS .
The other major one occurs when it is interfaced to th e
outside world because of the diodes fitted to contro l
static .

If a signal source is driving CMOS and the CMOS
supply is switched off, then the input voltage wil l

exceed the diode drops and the signal source will pas s
current into the CMOS devices via these diodes .

If the source is a low impedance the current wil l
destroy the diodes, CMOS and all .

	

Hence low-impedanc e
signal sources should be avoided . Even if the CMOS i s
not ruined its circuitry may do funny things because th e
signal source is providing the supply voltage .

This problem is overcome by fitting a resistor in
each input to the system .

	

It is not necessary between
gates within the system .

	

Output feeds should likewis e
be protected .

	

A permissible abnormal current is 10 mA
maximum so that at least 1K O is required .

The manufacturers recommend that CMOS supplies b e
turned on first and off last but this is clearly no t

practical .

	

Protection is better than replacement -

particularly if the system includes several boards whic h

can be individually removed .

This problem is particularly noticable whe n

transmission gates are involved as conduction of one
diode causes all the rest to misbehave and may resul t

in total ruin .

Reversing the supply voltage polarity with CMOS i s
not usually fatal .

	

Only the main substrate diode wil l
conduct as the others are arranged as two in series .

The IC gets hot but if caught soon enough will be OK .
The main cause of this is inadvertent reversal of th e

package but since many of the packages are symmetrica l

reversed inputs are still inputs and only the mai n
substrate is affected .
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20 YEARS AGO . . .

At the 1957 Radio Hobbies Exhibition the B .A.T .C .

stand showed a "TV Telephone". Using Ivan Howard' s

Staticon camera and Peter Allott ' s dialling gear

and selector (all relays) visitors could dial a

two-way vision conversation. Strangely, the gen-

eral opinion was that it was NOT a good idea :

Grant Dixon was building a colour tv system ,

using frame sequential scanning with a rotatin g

drum. Problems with scanning power and registr-

ation made this a difficult project, but succes s

WAS achieved . Ivan Howard built a converter t o

display BBC experimental colour tv on a fram e

sequential monitor, also with success .

Bill Stapleton in Dublin, Eire, succeeded i n

recording pictures on tape . He used a 100 lin e

system, with one field every two seconds, and

a 10 kc/s bandwidth . Recording speed was 15 ips .

The loss of do component and if distortion wa s

a nuisance, as clamp pulses proved difficul t

to generate every 1/100th second . The push-pull

scan circuits used two KT66s .

Peter Burage was collaborating with Roy Marty r

in building a 3 cm vision Tx, using 723A/B kly-

strons and 45 Mc/s FM Pye strips, but was hav-

ing problems with adequate bandwidth at IF fo r

good tv. Ted Pegran G3LNY/T was using CV6 7

klystrons in his 13 cm tv link, using AM an d

grid modulation .

At the 1957 Dagenham Show the B .A.T .C . display

went all round three walls of a forty foo t

square marquee . A complete six camera studi o

was set up witn mixer, effects generator and

monitors (including one 300' away for the mayor )

B.A .T .C .s ON unit "Matilda" was there, with a

70 ce vision link and sound on 4 m and 10 m .

Tubes used were Photicons, Image Orthicons ,

Staticons and Vidicons .

Some photos of a sstv ' Minimonitor '

built by G3LPB .
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CIRCUIT

	

J. Lawrence GW6JGA' T

NOTEBOOK No28

ATV EQUIPMENT FOR THE 3 CM ( 10-GHz ) BAND ,

Although the amateur allocation of 10.0 GHz to 10 .5 GHz has been available for man y

years, only a very few atv stations have used it for transmitting video . These notes and reference s

are being included in the hope that they will stimulate some interest and will encourage those who

have already got some gear working on 10 GHz to write in to the Editor with details for publicatio n

in CQ TV .

Both the transmitter and receiver to be described use Reflex Klystrons Type 723A/B .

Although this valve was developed some 30 years ago, huge quantities were made and there are stil l

quite a few about . The 723A/A was designed for operation around 8 .5 to 9 .5 GHz, but by unlocking

the nuts on the side arm and screwing these outwards the frequency can usually be moved into th e

band. Some loss of power is inevitable and some 723A/Bs fail to oscillate altogether when stretche d

in this way . The valve has an octal base and in place of pin 4 there is an output coupling probe .

The valve is mounted so that this probe projects into the waveguide and provides the require d

coupling .

The 10 GHz equipment described in the article .
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TRANSMITTER

In the transmitter, shown in Figure 1, the Klystron output passes through a directional coupler an d

out to the aerial horn or dish. The directional coupler siphons off about 1 % of the power and thi s

passes through an absorbtion wavemeter to a detector . This enables the outgoing frequency to b e

checked .

In operation, the wavemeter is first detuned and the reflector voltage is varied ove r

the range 90 -100 volts and the detector current monitored . It is usual to find more than one poin t

at which output is obtained, and the highest peak should be chosen . The mechanical tuning of th e

Klystron can be adjusted to obtain the required operating frequency, as checked by the wavemeter ,

and the reflector voltage re-peaked .

Video modulation is applied to the Klystron reflector and this produces frequency mod-

ulation of the carrier, a typical figure for the 723A/A being several MHz per volt . The output of

the modulator is dc restored before being applied to thr reflector .

RECEIVER

The receiver, shown in Figure 2, employs a Klystron as the local oscillator in a superhet arrange-

ment with a detector diode as a mixer . The received signal passes in through the directional cou-

pler to the mixer diode . The local oscillator is also coupled to the mixer diode through the othe r

arm of the directional coupler. The difference frequency IF is fed to the IF amplifier and FM dis-

criminator . A typical frequency for the IF would be around 70 MHz, although other frequencies coul d

be used. If the reflector supply is floated, for example by using batteries, then an AFC (automati c

frequency control) voltage can be taken from the discriminator and fed back to the reflector t o

correct any frequency drif t

IF AMPLIFIER AND DISCRIMINATOR

To get started, a VHF tv receiver, tuned to a band 1 channel, could be used and the FM IF signa l

slope detected by slightly detuning . However, this is not very satisfadRory and a Radar IF stri p

modified by adding a discriminator would be much more suitable . Anyone having modified or buil t

such a unit - please send details .

GENERAL

The Klystron frequency is very susceptible to fluctuations and ripple on the supply voltages, i n

particular the reflector . This supply, and that to the resonator, should be well smoothed and stab-

ilised. It is an advantage to supply the heater from do and if this can be stabilised also, so muc h

the better. The Klystron is also rather temperature sensitive and is more stable if mounted in a

steady air stream from a small fan blower . If you begin to get seriously interested in a 10 GHz se t

up, then you would be well advised to study very closely Chapter 8 in the RSGB VHF/UHF Manual b y

Evans and Jessop . It's an absolute mine of really practical information .

In the photograph, the Klystron sources are similar to the one described in the VHF/UHF

Handbook, as are the directional couplers . The detectors are Government surplus, and the wavemete r

a copy of a Sanders type .

YET ANOTHER UHF MODULATOR .

This UHF Modulator accepts a composite video input and provides a UHF output modulated by the vide o

and suitable for feeding into a normal domestic tv receiver .

The circuit consists of an oscillator, provided by THi, with the frequency determine d

by L1 and TC1 . The output of the oscillator is tapped of the 'line' and taken via C6 to the emitte r

of TR2. The video input is also applied to the emitter of TR2 via C5 . RV2 provides an adjustable



bias voltage which is set so that TR2 is just conducting . The video input then modulates the rf in

the emitter-base junction of TR2 and modulated rf currents in the dollector generate a voltag e

across R9 and the output coax socket .

The circuit is shown in Figure 3 and the physical layout is given in Figure 4 . The uni t

is built on a piece of copper clad board which replaces the lid of an Eddystone die-cast box . (type



7134P) in which the unit is housed . The board is fitted with the copper side inwards and the comp -

onents are wired point to point and soldered direct to the copper where an earth is required . Lea d

thro capacitors Cl, C3, and C7 are mounted through the board and support various components etc .

All the wiring is on the same (copper) side of the board .

SIMPLE VIDEO SWITCHER .

This switcher is very basicand consists of a multiway push-button switch which connect s

the required video input into a common bus-bar and to a video buffer amplifier . Each input can b e

looped through or terminated in 75 ohms . The buffer amplifier causes negligible loading on the i/p

circuits and so switching does not cause any ' bumps ' on the input signals .

The amplifier has a gain of x2 and a bandwidth in excess of 6 MHz . The output of th e

amplifier is taken through a 75 ohm resistor to provide the correct sending resistance and wil l

deliver 1v p-p video into a 75 ohm load . Ideally the switcher should be used with non-composit e

video (without sync) into a video processes . However it will work satisfactorily with composit e

video signals but it is preferable for all the signal sources to be locked to the same sync source .

If composite video is fed through the switcher to a VTR, problems will result due to a small brea k

in the continuity of sync during switching .
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T ais is a diode matrix programmed call-sign geuerstor . Two lines of up to : ve )arg

siLe letters Jr figures are possible . The large character also and possibility of constructin g

dif£eri=.t latter styles malra this an ideal CQ calling or identifying device . It is poss■cl e t o

ciiangfi the message b,r using plu ;--in matrices, but a 4 ,' way connector would be required .

Tue line-up of IC types my seem a bit cumbersome, but they are commc- iy rv==ilabl e

from ex-computer boards . hlviously the 71174 counters could be replaced by one 5 4 ;3 --, the line a^.a

field circuits . The slov scau scraen is effectively divid1 ionic x 3? = 512 squares . A bcde

in the matrix meaoo one o£ the squares is "fillet-in " .

Wner

	

r-strueting, please remember the golden rules of IC layout ; direct thic k

power and earth roils . It is he ;pful to have 0 .1 mf capacitors across the supplies near each devic r

and a few 50 to 100 mf capacitors acr ;s the supply rails of each board .

SETTI'GGUP

Positive going TTL level line and frame pulses are required . Tire clock £reguency is set by 11V3 t o

approximately 535 Hz . }:V1 sets tiie starting position oT the characters from the left hand edge of
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the screen . Adjusting RV3 will alter the width of the letters and this can be used to centralis e

the message on tne screen . RV2 sets the distance from the top of the picture at which the firs t

line of the message starts .

The output circuit shown could be improved to give positive or negative pictures .

If the call-sign/CQ switched output as shown in the diagram is used, do not program line 8 or 1 6

of the matrix . A suggested method of constructing the matrix is shown . Do not try to be clever an d

sandwich the diodes between two veroboards with the tracks at right-angles . You will regret thi s

when you wish to replace a diode or correct a mistake :

METHOD OF CONSTRUCTING MATRIX

DIODES LOOPED OVER WiRE AND OTHE R

END PASSED THRoUGH VEROGOARD

Fo« UNDERSIDE STIFF TINNED WIRE

ISETWEEN TURR1tT TAG STRiPS AGoVT

~$ S'JG T/COP . + CATHODE OF DIOD E
CONNECTS TO VE,QO STRI P

ss :v CO\1'\ N
PLACE

	

UIVERSiTY OF ASTON . BIRJINGHAM

DATE

	

SATURDAY	 19th	 NOVEMBER	 197 7

Line 3(i e

0900

	

Rooms 110 and 118 open for those bringing equipmen t

1000

	

Convention opens for exhibition of equipmen t

1330

	

Lectures start in Room 108

1 The W9LVI slow to fast converte r

2 Microprocessers

3 RAMS

1+ Q h A Session

1730

	

Convention closes .

There is no need to book in advance, but remember a charge of 50p will be msde to Mery -.y exl .: u :es .

Tne University is located near the centre of Birmingham at the south end of tHe Aat s- . P'e

	

way ,

(A38M), which connects with jnc . 6 of the M . DC MOT FOLLOW THE SIG-S TO ASTON .

Many exhibitors have been nvited ,

both with commercial and home buil t

equipment .

If you have any S .

	

equipment yo u

wish to exhibit, just briny 1L alon g

Please refQnMl ,r, no food i

s able at the University.
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VODS T'T.EGBCGK SS- V
Gby Johnny Brown G3LPB FRA OR

A small advert appearing in C Q - T V recently announced that a printed circuit boar d

and data sheet for a slow scan pattern generator were available . For a cost of £3.50 a really

professional board arrived, together with sheets of data .

Using 20 ICs (all easily obtained) and a minimum of links, the completed unit produce s
black and white rasters, 4 and 8 step grey scales plus a chess-board pattern . Also available ar e

three standard frequencies, 1200 Hz for sync, 1500 Hz for black and 2300 Hz for white . All thes e

frequencies are developed from a Master Oscillator, using dividers, to produce stable patterns ;

last of all, line and frame sync pulses are produced to drive ancillary equipment .

There is also provision for 50/60 Hz operation, and 120 or 128 lines . This allows it t o
be used in other countries than the UK . In my model I have brought all these out yo switches t o
allow immediate selection of any combination . Likewise I have brought out the sync feeds to a fron t
panel mounted socket .

I have used the spare gates of a 7400 to do other functions, which are described i n
this article ; also, by using a small extra board, I have modified the unit for 256 lines .

As previously stated, the Master Oscillator is set up with a pre-set pot . The frequency

it runs at should be 276 kHz - the better the accuracy the better the results . A counter is th e
ideal, or at least, a ' scope . To obtain our 1200 Hz (sync) frequency, this M .O . is divided by 23 ,
then 10 ; to obtain 1500 Hz (black) frequency, the M .O . is divided by 23 then 8, and the 2300 H z
(white) comes by dividing by 10 then 12 . The choice of 50 or 60 Hz and 120 or 128 lines is made i n
the other dividers . The board also produces :

FRAME sync, frame square wave, 2 x frame square wave and 4 x frame square wave .

LINE sync, line square wave, 2 x line square wave and 4 x line square wave .

The output is via a sync driven 566 Vco to a 741, the output of which is quoted as 2 v
p to p . This is more than enough, in fact I have fitted a gain control .

CONSTRUCTIO N

It is best to start by inserting the links ,

that good pre-set pots are used ; many whic h

bits quite easily. The data sheets show the

has all external connections brought out to

then IC holders and then components . I DO SUGGES T

are available are of weak construction and will drop t o

complete layout which is easily followed . Tne board

an edge connector ; alternatively one could drill and
fit small pins . All the components are easily available ones and "shopping aroun d " could cut th e
cost quite a bit . It is not cheap t o

the chessboard pattern is very fine .

build, but is well worth the money, and the first sight o f

Whilst any power supply could be used, the circuit shown here was built up as th e

writer thought a decent unit was justified . The generator is then a completely self-containe d

unit, and as such has caused quite a lot of interest at shows and demos . The photograph shows
the general appearance .

If you have had experience of ICs, by all means solder them direct to the board ; bu t

remember that removing them can wreck the pcb unless one has "solder brai d " or a "solder sucker" .
Mine went off "first Ao " and I feel esseat credit is due '-

	

:f for ~s f'orts in c , i ~-ni55 a







The photo shows the instrument as finished by the author . The case is 9 ins long, 7 ins wide and

5 ins high. The frequency switch reads only 120 or 128 as the 256 mod had not been done when the

photo was taken .

All power leads were decoupled with 1000pf ceramic capacitors, and a few ferrite beads were pu t

on the leads carrying 5 v .

EXTRA SPLIT PATTRR O

This mod came about to make a complete new pattern . It is a split pattern, with the top half a

chessboard and the bottom half grey scale . The 74157 is acting as a fast 4 pole electronic switch ,

with the control on pin 1 .

It is assumed that when you build the generator, you use the switch recommended in the data sh :et ,

that is a 6 way 4 pole switch . One complete set of 4 positions are thus unused and available fo r

this mod. All the wiring can be done on this switch, and the IC can be mounted on a small extr a

board fixed to the case with a self tapping screw .

On 120 lines it shows half chessboard and half greyscale ; on 256 lines we get a number of these

repeated. The outcome is very pleasing and looks good at demonstrations . It also gets through the

QRM where video becomes unreadable - according to reports from other stations '.



LETTER FROM A
Ray Howgego G4DTC

	

NEW M E M B E R
As a new member of B .A .T .C. Ithought you might be interested in the work in progres s

at this QTH. Since I could not afford to build a TV camera, I decided on a 625 line flying spo t

system using the well known 931A. I was fortunate enough to have been given two Ferranti 7D/26A B

scanning tubes ; these are very short persistance microspot tubes, with an optically flat face ( I

have full data on these tubes if any other members require it) .

The tube is driven directly from a Thorn 950 Mk .II receiver with the raster locke d

directly to BBC sync pulses. This required little or no modification to the receiver, although som e

difficulty was experienced in reducing the width while retaining good horizontal linearity . Thi s

was eventually accomplished by placing another set of line scan coils in series with those used fo r

scanning the tube . The BBC syncs are then re—mixed with the video from the 931A to give the comp-

osite video signal. To mix video and syncs I use the Video Mixer of M . J. Hughes described in th e

December 1973 issue of "Television" . This ensures ideal mixing and e one volt output without an y

fiddling . Previous circuits tried resulted in poorly shaped syncs and line pulling on blacks . At

present a simple UHF video modulator is used to feed a standard tv but it is hoped to produce som e

70 cm signals within a few months .

The picture quality obtained is superb ; Test Card F when televised off—air from a

BBC transmission, after passing right through the system, is indistinguishable from the original .

It is for this reason that I reproduce the circuit of the head—amplifier and 931 supplies, as it
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might he of interest to other members . Sinc e

the afterglow of the Ferranti tube is virtuall y

negligible there is little provision for it s

correction. VR2 gives HF peaking and should b e

adjustel until overshoot just disappears. VR 1

has some effect on the LF response and the gai n

of the photo-multiplier . LI should be adjuste d

for minimum overshoot . VR3 controls the anod e

voltage of the 931A and I operate the tube a t

only 300 - 400 volts . Above this the tube bec-

omes unduly noisy .

Tne optical system I use pro-

vides for slides to be placed immediately o n

the face of the tube or for scanning 35 m m

slides .

I also have DX TV receivin g

equipment for broadcast and amateur trans -

missions . This summer has shown few opening s

but previous years have brought in openings t o

nearly all European countries . The receiving

equipment consists of a Bush TV125 (the bes t

for DX) fed via a Philips vision selectivit y

panel from a home-brew low noise tuner (al l

bands) . The pre-amp uses the now rare BF272 .

PROJECTION SETS AGAIN ?

An optical company has developed a new proces s

for producing Schmidt correction plates fo r

large screen tv projection systems of the typ e

used for mass audience systems . The proces s

has been used for the Pye Mammoth projecto r

and for flight simulator viewing systems, and

when a module which will interface directly

with a set manufacturers cathode ra¢ tube ,

very large sales are predicted .

A GUIDE TO

AMATEUR TELEVISION
Chapters on RECEIVING, TRANSMITTING, MONITORS, PICTURE SOURCES, COLOUR, RECORDING ,

SLOW SCAN TV together with details of Licences, history of B .A .T .C . and a

list of other recommended books .

PRACTICAL HELP FROM PRACTICAL AUTHORS .

WRITTEN COMPLETELY BY B .A .T .C . MEMBERS .

NOW IN ITS SECOND EDITIO N
Send your order to :

B .A .T .C . Publication s

64 Showell Lan e

Penn

Wolverhampto n

Staffordshire .

PRICE

	

£1 .50 post pai d

(£? . OC to non-members)
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T H E B R I T I S H A M A T E U R T E L E V I S I O N C L U B

S SCROD o\so

Once again it is necessary to remind members that all subscriptions are due on th e

1st of January 1978 . Please try to remember to pay on time as the expense of reminders only

increases the cost of running B .A .T .C. Just send your cheque or GIRO order (a/c 25 612 4000 )

to the Treasurer whose address is on page I .

Many members have asked for Banke r ' s Order Forms, so we print one below . Just fill i t

in, cut it out and send it to the Treasurer, or send it direct to your bank and inform th e

Treasurer that you intend paying this way in future .

	

T H E	 B R I T I S H	 A M A T E U R	 T E L E V I S I O N	 C L UB

B A N K E R ' S	 O R D E R	 F O RM

	

To the Manager

	

Date

Member ' s Bank

Please pay on my behalf IMMEDIATELY AND SUBSEQUENTLY on the first day of January

each year, commencing 1st January 197	 the sum of TWO POUNDS to the account of :

The British Amateur Television Club a/c 010126 0

Lloyds Bank Ltd., (sorting code No . 30-91-23 )

Bigby Street, BRIGG, Lincolnshire .

Name

Address

Signature

Delete the words in heavy type if the current year ' s subscription has already been paid,
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ADVERT S
ADVERTISING RATE S

Back page

	

£1 2

Inside page

	

£1 0

Half page

	

£ 6

Small ads 10 p per line ; free to members of BATC .

Advertisements are inserted in C Q - T V on the

understanding that advertisers comply with th e

law and accept responsibility for their wording .

They must also undertake to reply to all thos e

who enclose a stamped addressed envelope .

B .A .T .C . Equipment Registry exists to help memb-

ers of the Club who have equipment for disposa l

or who wish to purchase some specific item . Sen d

a list of your " wants " and "disposals " to the

address inside the front cover of this issue an d

during the six months for which your applicatio n

is valid, the Registry will attempt to put yo u

in touch with someone who will buy your surplu s

or sell you your needs . A s .a .e . would be appre-

ciated when using this service .

B .A .T.C . possesses a Marconi Sideband Analyser

which was donated to the Club some years ago . If

anyone wishes to use this equipment, could the y

contact Ian Waters at 39 Stow Road, Stow-cum-quy

Cambridge . They will need to provide their ow n

transport .

FOR SALE

Camera built to circuit in CQ-TV 65, with mains

power supply. Could be converted to 12 v use .

Complete with vidicon and Dalmeyer F1 .9 tv len s

Mk .2 . Needs attention to video circuits .

5FP7 c .r .t .

931A mounted in a slide projector body .

Monoscope tube type C913'C '

Tubes all believed to be OK .

Prefer buyer collects . What offers ?

P .Worrell

21 Milford Driv e

Bear. Cros s

Bournemouth . Tel Northbourne 265 6

FOR SALE

Rank Cintel Type 28881 multistandard 21 "

monitor

	

£ 5 .0 0

Comprehensive manual (new)

	

£ 4 .0 0

NEV transistor camera, video op

	

£11 .00

NEV Transistor camera, rf op

	

£12 .0 0

NEV 14" 025 line monitor

	

£ 7.5 0

Marconi industrial camera channel type BD87 1

with manual and cables

	

£17.0 0

Marconi industrial camera channel type BD87 1

with remote optical focus, manual and cable s

£19 .0 0

Marconi CCU 5128B, spare for either of th e

above

	

£ 7 .5 0

Pye SPO type 2516, with 625 Xta1 and manua l

£10 .0 0

All "buyer collects " . Many other items, includin g

SSTV gear .

G8AXC QTHR

Tel : Scarborough (0723) 8525 2

AMATEUR TV Ham wishes to hear from another ,

London area, re business proposition .

A . Ashley

15 Clifton Gdn s

LONDON N1 5

FOR SALE

Home built audio oscillator, 16 Hz - 150 '{Hz i n

4 ranges, 7 " x 4e" x 2", battery operation .

£5, plus postage or buyer collects .

A. Hughe s

17 Woodside Av e

Eshe r

Surrey

FOR SALE

SSTV Pattern Generator printed circuit board ,

drilled and roller-tinned, supplied with data

sheets

	

£3 .50 post pai d

(This generator provides the three standar d

frequencies, 2300, 1500 & 1200 Hz ; white raster ;

black raster; chessboard ; 4 & 8 step grey-scales )

M . E . Dixo n

Kyrles Cross

Peterstow

Ross on Wye

Herefordshire HR9 6LD

SANTED

Vidicon camera, in reasonable working order and

reasonably priced, preferably Pye Lynx . Also

Philips Recorder LDLl

	

/'/01 part no . EL1800

(recorder to standard tv )

G . P. Barkshir e

8 Hove Lodge Mansion s

16 Hove St

Hove, Sussex, BN3 2TS

	

Tel : Brighton 722366
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FOR SAL».

Second hand vidicon tuber (3 & 1 " )
Enquire for prices .

M . Co x

13 Dane Clos e

Broughton, Brig g
South Humberside .

WANTED
Phillips Projection crt Type MG -

Viewfinder tub e
J .T .Bube a

14 College Roa d

Haywardc Heat h

West Susse x

RH 1 5 1 QM

FOR SALE

Spacemark SSTV monitor

	

£6 5

C .Fawcet t

761 Ashton Roa d

Hardsle y
Oldham

Lancs .

WANTE D

Jellypot transformer and tripler fo r

5FP7 tub e
3 Focuairg magnets for 5FP 7

T . L . Beckiram

33 Eleanor Roa d
3owec Park

London Nil ?_QS

FOR SAL E

_fortheastera Model 148 Speotri Analyse r

£3C

Racal MA'SOD Frogieney Synthesiser £3 0

WANTE D

Marconi Mac 1 or 2 picture and wavefor m

monitor (or similar RCA )
Any ALh VALVE colour equipment (encoder ,

bar genan',tor, CCU, monitor etc prefe r

Marconi or RCA but others if circuit i s

available )

are0 Trice a38DA':,

Flat 2

8 St Mary ' s Road

Leamington Sp a

Warwiakeuire

We have received a letter from "Eurolec" with a n

offer to BATC members . Written by Alan Coombes ,

who ' s call is G3OLV, tOe letter reads :

"Na deal mainly in the export of video tape

of all types, but we are also only too happy t o

relieve tv studios of their surplus equipment i f

it is offered to us at e sensible price : We hol d

at the present time quite a selection of tv equi-

pment at extremely reasonable prices, and -woul d

be only too happy to offer 2-Yuipment to BATC

members on a ' handling Charge ' only basis . We
could also supply used video tapes and cassette s

at cost to members if required, and also produc e

video spools in various sizes for the commercial

market abroad . "

If anyone would like to take up G3=LV on hi s

o ffer, the address is :

Alan Coombes G30LV

Eurole c

15-15 Rose Hill Cour t

Rose Hil l

Morden

Surrey .

NOTIC E
From time to time BATC exhibits at various show s

around the country, and requires volunteers t o

maa, the stands . A small number of members hav e

been involved in this work up to now, but a

better display could be organised i£ more peopl e

were available . If you could help - just an
afternoon here, a coaple of anurs there - tne

Club would be very grateful . Volunteers should

write to Mike Crampton at 16 Percival Road ,
Rugby, Wrarwickshire,iniicating iiow far fro m

home loners uoepared to travel . It is hope d

this way to build up z pool of people all over

the country, so that BATC will be able t) man

a stand at as many exhlbitior.s, rallyc, et c

as poseible .
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TELEVISION TRAINING CENTRE

DIPLOMA IN TELEVISION STUDIE S

TELEVISION DIRECTION AND PRODUCTIO N

FULL TIME OR PART TIM E

write to

	

T . T . C .

	

Dept CQ7 7

23, GROSVENOR STREE T

LONDON

	

W .I .

Tel : 01 - 629 6839/3069



CLUB SALES
PRICE

£8 2
£28 .00
£11,0 0
£12 .0 0
£11 .0 0
£11 .0 0
£10 for two ,

211 .5 0
£11 .5 0

.3 2

.5 0

.40

POST & PACKING

ni l
ni l
nil
ni l
ni l
ni l

buyer collect s

54p
54p

8p
10 p

8p
8p

8 p

3 0p
10p
10p
8p

10 p
10 p

Camera tubes Ep Leddicon
9777

	

Ebitron
s 9831 E .M .I .

	

Amateur grad e
1 " P849 English Electric

	

Amateur grad e
1 " 9677

	

Amateur grade
I" 9728 E .M .I .

	

Amateur grade
42" 9565 E.M .I . Image Orthico n

Coils

	

1 " B .A .T .C . coils(limited no of ex-industrial @ £6 + 54p )
3" E.M .I . coil s

Paxolin sockets for 1 " or 3" vidicons
C mount for lens

Lapel badge s
Adhesive badges

	

.1 5
R .A.T.C. headed note paper and envelopes (50 sheets)

	

£1 .75
Reporting charts

	

. 6
ET'V Camera chart

	

£ 1 .6 5
IL .A .T.C . Test Card

	

.5 0
P:ilm strips of past C Q - T Vs (10 issues per strip)

	

£ 1 .2 0
Windscreen stickers

	

. 6
C Q - T V SPG printed circuit board ready drilled

	

£ 3 .0 0
C Q - T V SPG Genlock Unit printed circuit board ready drilled

	

£ 3 .0 0

Rapidly increasing postal charges have compelled us to quote the above post and packin g
charges. Will overseas members please ask for a quotation before sending cash . Obviously, fo r
small items such as lapel badges, adhesive emblems, windscreen stickers e .t .c ., one can sen d
several items for the same price as one - please try and estimate the right amount . Our thank s
is to those members who estimate on the high side and suggest that any balance can be put t o
CLub funds .
Please send your orders to C .G .Dixon (B .A .T .C . Club Sales )

Kyrles Cros s
Petersto w
Ross on Wye
Herefordshire .

PUBLICATION S
Tnis is a separate department or the Club, do not send orders for publications to Club Sales, sen d
orders to B .A .T .C . Publication s

64 Showell Lane
Penn, Wolverhampton
West MidLands .

Slaw Scan Television by B .J .Arnold G3RHI published by B .A .T .C . 2nd edition 35p + 3p p&p

A Gu1ds to Amateur Television published by B .A .T .C . price (post paid) £1 .50 to members and
£2.00 to non members . Overseas postage rates on request .

Scan Television Handbook sold ou t

C Q - T U back issues . Back issues are available for issue No . 64 to the current issue, with th e
exception of Nos . 65, 71, 72, 75, 81, 85, which are sold out. There are less than ten copies of
No : . 6L, 66, 67, 70, 74, 78, 80, 84, 98 left, so first come, first served . Return postage allow-
ee oe would be appreciated . Back issues cost 50p each for Nos . 93 onwards and 25p each prior to 93 .
A List of all the main articles which have appeared in C Q- T V giving details of how many sheet s
see required to reproduce it is available for 20p (in UK postage stamps please) plus a large (9 "
x 4") stamped self addressed envelope . Any article which has appeared in the journal can be supp-
lied in photocopy form at 5p per sheet . Payment for this service should be in UK postage stamps .

PLEASE NOTE THIS LIST CANCELS ALL OTHERS .
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