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“] MADE IT MYSEL

Imagine the thrill yow'll feel! Imagine how impressed
people will be when they're hearing a programme on a
modern radio you made yourself.

F"

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn — and pave the way to a
new, better-paid career! No dreary ploughing through page
after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building!

You build a modern Transistor
Radio . .. a Burglar Alarm. You learn
Radio and Electronics by doing actual
projects you enjoy — making things
with your own hands that you’ll be
proud to own! No wonder it’s so fast
and easy to learn this way. Because
learning becomes a hobby! And what a
profitable hobby. Because oppor-
tunities in the field of Radio and
Electronics are growing faster than
they can find people to fill the jobs!
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No soldering — yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine, you
pick up the technical know how you
need. Specially prepared step-by-step
lessons show you how to: read circuits
—assemble components—build things—
experiment. You enjoy every minute
of it!

You get everything you need. Tools.
Components. Even a versatile Multi-
meter that we teach you how to use.
All included in the course AT NO
EXTRA CHARGE! And this is a
course anyone can afford.

POST

To: ALDERMASTON COLLEGE
DEPT CTV18, READING RG7 4PF

So fast, so easy,

this personalised course
will teach you even if
you don’t know a thing
today!
No matter how little you know now,
no matter what your background or
education, we’ll teach you. Step by
step, ip simple easy-to-understand
language, you pick up the secrets of
radio and electronics.

You become somebody who makes
things, not just another of the millions
who don’t understand. And you could
pave the way to a great new career,
to add to the thrill and pride you
receive when you look at what you
have achieved. Within weeks you
could hold in your hand your own
transistor radio. And after the course
you can go on to acquire high-
powered  technical qualifications,
because our famous courses go right
up to City & Guilds levels.

Send now for FREE
44 page book — see how
easy it is — read what
others say!
Find out more now! This is the gate-
way to a thrilling new career, or a
wonderful hobby you’ll enjoy for
years, Send the coupon now. There’s
no obligation.

cTvis

TODAY FOR Also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y S5EJ. Tel:, 01-628 2721

about all your courses

Yes, I'd like to know more about your course. Please send
FREE BOOK me free details — plus your big, 44 -page book that tells

.

COLOUR, UHF & TELEVISION SPARES

CROSS HATCH UNIT KIT, NEW AERIAL INPUT TYPE, INCLUDES
T.V. SYNC AND UHF MODULATOR. BATTERY OPERATED. CAN
BE USED FOR ANY SET £11.00 + 45p p.p. COMPLETE TESTED
UNITS, READY FOR USE (ALUMN CASE) £16.60, (DE-LUXE CASE)
£18.00 p.p. 75p.*

NEW GREY SCALE KIT, ADDS ON TO ABOVE CROSS HATCH
KITS AND UNITS £2.90 p.p. 25p.*

“NEW TYPE SIGNAL STRENGTH METER, ONE CONTROL,
P.C. BOARD FULL KIT £18.00 pp. 65p.* “TELEVISION”
SIGNAL STRENGTH METER KIT £16.30 p.p. 65p.* G8 SURPLUS
VIS. SELECT. PANEL 25p. VIS. GAIN PANEL 25p p.p. 25p.

CRT REACTIVATOR PROJECT FULL KIT £17.48 p.p. 80p.*
“TELEVISION” CONSTRUCTOR'S COLOUR SET PROJECT.
NEW MARK II DEMONSTRATION MODEL WITH LATEST
IMPROVEMENTS. TWO SETS WORKING AND ON VIEW AT
172 WEST END LANE, N.W.,6. TREMENDOUS RELIABILITY
SUCCESS OVER 2 YEARS. CALL, PHONE OR WRITE FOR
UP-TO-DATE COLOUR LISTS.

“TELEVISION” PROJECT CROSS HATCH KIT £3.60 p.p. 20p.*

VIDEO PRE-AMP MOD. KIT (Oct. '75 Article) £1.20 p.p. 20p.

SPECIAL OFFER LF. Panel, leading British maker, similar design to
“Television” panel. Now in use as alternative incl. circuit, and connection
data, checked and tested on colour £12.80 p.p. 70p. Also DECODER
panel checked and tested on colour, full details, £16.80 p.p. 70p.

“FIVE in ONE” PANEL replaces Tuner IF, Decoder, RGB, and sound
boards of original project. Tested on colour, with all data. £26.00 p.p. 80p.
MAINS TRANSFORMER 280W for “T.V.” Colour Set £11.50 p.p. £1.20.
P.C. BOARDS. Convergence 3 for £2.75 p.p. 55p. Time Base £1.25,
Power £1.50 p.p. 50p. R.G.B. Varicap, C.R.T. Base 75p p.p. 30p.

PACKS (Incl. p.p.). No. 2 £4.62, No. 5 £1.25, No. 9 49p, No. 12 37p,
No. 13 49p, No. 14 £11.50, No. 15 £2.48, No. 16 £10.55, No. 17 £3.25,
No. 18 (Components) £8.70, No. 19 £2.70, No. 21 £9.95, No. 22 £2.20,
C.R.T. Shields £2.30 p.p. 90p, Pack No. 23 £3.05. Pack No. 24 £1.40,
TAA 350 £1.00 p.p. 15p. New Audio Unit £2.60 p.p. 30p.

STABILISER UNITS, “add on” kit for either 40V or 20V, £2.80 p.p. 35p.
Field & Line Blanking Mod. Kit 30p, Beam Limiter Mod. Kit £1.00.
Line Osc. Coil 60p. 500 ohm Contrast 25p, 250 ohm 25W 32p, A1 Slide
Switches (Break before make) 3 for 48p. Ident Coil 50p. p.p. 12p.

G.E.C. 2040 decoder for parts. DL20, Xtal, ident, etc., £3.50 p.p. 70p
BRC/THORN 3000/3500 Power P.C.B. £3.80 p.p. 65p.

DECCA Colour T.V. Thyristor Power Supply, HT, LT etc £3.80 p.p 85p.
PYE 697 Line T.B. for “Television” set parts £1.50 p.p. 60p.

MULLARD AT1023/05 convergence yoke. New £2.50 p.p. 60p.
MULLARD DLIE delay line. New 90p p.p. 40p.

PHILIPS G6 single standard convergence panel, incl. 16 controls, switches
etc., and circuits £3.75 p.p. 60p, or incl. yoke £5.00 PHILIPS G8 panels
for spares, decoder £2.50 p.p. 65p. Field/line osc. 75p p.p. 35p.

VARICAP, Mullard ELC1043 UHF tuner £4.20, ELC1043/05 £5.00,
G.I. type UHF varicap tuner £2.50 p.p. 30p. VHF or UHF salvaged
varicap tuners £1.40. Control units, 3PSN £1.25, 4PSN £1.80, SPSN £2.30.
Special offer 6PSN £1.00, 7PSN £1.80 p.p. 25p. TAA 550 50p p.p. 15p.
ELC1042 VHF varicap tuner on maker’s p.c.b. £6.00, ‘plug in” 6 position
control unit £2.50 p.p. 65p.

UHF/625 Tuners, many different types in stock. Lists available. UHF
tuners transistd. £2.85, incl. s/m drive, indicator £3.85; 6 position, or
4 position pushbutton £4.20 p.p. 60p. Integrated tuners BUSH, DECCA
6 postn pushbutton or PHILIPS Rotary £4.50 p.p.70p.AE ISOL 30p p.p.20p.
TRANSISTORISED 625 IF for T.V. sound, tested (as featured in
Practical Wireless, Nov. *75). £6.80 p.p. 65p.

PHILIPS 625 LF. Panel incl. cct 50p p.p. 50p.

TURRET TUNERS, KB “Featherlight” VCI11, Philips 170 series, GEC
2010 £2.50. PYE-PAM, Invicta, Miniature, increm. £1.00 p.p. 50p.

TBA “Q” L.C.s. 520, 530, 540, £2.20, 550, 560C, 920, 990 £3.20 p.p. 15p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. 65p.

BUSH 105 to 18688, etc.............. £6.40 SPECIAL OFFERS
DECCA DR95, 101/606, DRI BUSH TV53/86/95/99....§}.88
2,3, 121/123, 20/24, 2000....... £5.90 EKCO 407/417 ..... I
FERG., HMV, MARCONI, FERR. 1057 to 1068,

PHILCO, ULTRA, THORN

FERR. 1084/1(5)%

850, 900, 950, 1400, 1500 series . £5.80 FERG. 506 to .
GEC 454 10 456, 2000 series ....... £5.90 gicv“l“ggﬁ s
KB VC1/9 51, 52, 53, 100, 200 ... £5.80 KB/RGD 003, VC11.....

MURPHY 849 to 2417, etc. ........ £6.40 P/SCOTT 14191to0

P/SCOTT 960, COSSOR 1964 ... £4.90
PHILIPS 19TG121 to 19TG156 . £4.80
PHILIPS 19TG170, 210, 300...... £5.90
PYE 11U, 368, 169, 769 series.....
PYE 40, 67 SEries ......ovcerveerernrens

PAM, INVICTA, EKCO,

FERRANTI equivalents as above
SOBELL 1000 series.........cooveneune £5.90
STELLA 1043/2149 .....ccrvvrrenne £5.90

1725, 733 to 738
REG 10-6, 10-17...
REG 191/2, 17-18
RGD 51910 620...
PHILCO 1010/21.
SOBELL 195/282/8..

COLOUR LOPTS p.p........

BUSH CTV 182 Ser........£6.60
GEC 2028, 2040.... ..£9.20
PYE 697......cccen.... £11.50

MULLARD AT2055...... £5.80

THORN 850 Time Base Panel, Dual Standard 50p p.p. 60p.

MULLARD Scan Coils Type AT1030 for all standard mono 110°
models, Philips, Stella, Pye, Ekco, Ferranti, Invicta £2.00 p.p. 65p.
PHILIPS G8 Tripler (1174) £5.00. GEC 2040 series £1.75 p.p. 55p.

CALLERS WELCOME AT SHOP PREMISES

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
(Near W. Hampstead tube stn: 28, 59, 159 Bus Routes) 01-794 8751
Mail Order: 64 GOLDERS MANOR DRIVE, LONDON, N.W."
PLEASE ADD 124% VAT TO PRICES OF GOODS (EXCEPT"
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COPYRIGHT

© IPC Magazines Limited, 1976. Copyright in
all drawings, photographs and articles
published in Tefevision is fully protected and
reproduction or imitation in whole or in part
is expressly forbidden. All reasonable
precautions are taken by Television to ensure
that the advice and data given to readers are
reliable. We cannot however guarantee it and
we cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE

All correspondence regarding advertisements
should be addressed to the Advertisement
Manager, “Television”, Kings Reach Tower,
Stamford Street, London SE1 9LS. All other
correspondence should be addressed to the
Editor, ‘Television”, Fleetway House,
Farringdon Street, London EC4A 4AD.

BINDERS AND INDEXES

Binders (£2.10) and Indexes {45p) can be
supplied by the Post Sales Department, IPC
Magazines Ltd., Lavington House, 25
Lavington Street, London SE1 OPF. Prices
include postage and VAT.

BACK NUMBERS

We regret that we are unable to supply back
numbers of Television. Readers are
recommended to enquire at a public library to
see copies. Requests for specific back
numbers of Television can be published in
the CQ Column of Practical Wireless by
writing to the Editor, ‘Practical Wireless",
Fleetway House, Farringdon Street, London
EC4A 4AD.

QUERIES

We regret that we cannot answer technical
queries over the telephone nor supply service
sheets. We will endeavour to assist readers
who have queries relating to articles
published in Television, but we cannot offer
advice on modifications to our published
designs nor comment on alternative ways of
using them. All correspondents expecting a
reply should enclose a stamped addressed
envelope.

Requests for advice in dealing with servicing
problems should be directed to our Queries
Service. For details see our regular feature
“Your Problems Solved”.

VOL. 26
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TV origins
Comment.

Teletopics
News and developments.

Long-Distance TV Links by Roger Bunney
Development of the Adaptive Aerial, a variable

polar diagram array.

Servicing the Decca “Bradford’” Chassis, Part 1 by R. W. Thomson
The start of a section-by-section investigation of this
popular colour chassis — 10 and 30 series versions —

dealing with the common faults encountered.

Service Notebook by G. R. Wilding
Notes on interesting faults and servicing

techniqgues.

Simple Grey-Scale Generator by D. Symons, B.Sc.
Three i.c.s and two transistors are used to
generate an eight-step wedge for grey-scale

adjustments.
Next Month in Television

Videotape Copying Techniques by Vivian Capel
Ways of producing multiple copies of

videotaped material.

Servicing Television Receivers by L. Lawry~Johns

The Pye 173 and 573 chassis, Part 1.

What Else?
The concluding part of our TV Test Equipment
Review series.

by E. Trundle

Readers’ Letters

How Thyristor Line Output Stages Work
by G. R. Wilding and J. A. Reddihough
Basic operation plus a practical example — the
Grundig 5011/6011.

Fault Guide: Thorn 1580 Chassis by John Coombes
Common faults on this hybrid mains-only
portable chassis.

Long-Distance Television by Roger Bunney

Reports of DX reception and news from abroad.

Your Problems Solved
A selection from our Reader’s Query Service.

Test Case, No. 162
Can you solve this servicing problem? Plus last
month’s solution.

OUR NEXT ISSUE DATED JULY 1976 WILL
BE PUBLISHED ON JUNE 21

TELEVISION JUNE 1976
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TELEVISION TUBE
SHOP

NEW TUBES AT CUT PRICES
A28-14W Equivalent............... £16.50
A47-26W/CMEI1913 .............. £13.50
AW59-91/CME2303 .............. £12.00
CME1201/A31-18W .............. £13.50
CMEI1202/A31-181W ............ £13.50
CME1220/A31-120W ............ £15.95
CME1420/A34-100W ............ £16.50
CME1520/A38-160W ............ £16.50
CMEI1601/A40-11W .............. £12.50
CME1602/A40-12W .............. £13.50
CME1713/A44-120................

CME1906/A47-13W
CME1908/A47-14W
CME2013/A50-120................
CME2306/A59-13W
CME2313/A59-23W
CME2413/A61-120W

SEND SAE

FOR COLOUR
TRIPLER LIST.

{Adjacent to Post Office) 6 & 8 POTTERS RD., NEW BARNET
Tel: 449 1934-5 any time.

STOP PRESS.

PHILIP H. BEARMAN

(VALVE SPECIALISTS)

SUPPLIERS TO
HM. GOVT. Ete.

NEW valves by Mullard, Mazda, Telefunken, Tungsram, etc.

IMMEDIATE PDSTAL DESPATCH,

LISTS SAE,

DISCOUNT PRICES

PRICES FROM MAY 1976 (INCL. 124% VAT)

DY86/7 36p PCCB4  50p
DY802 36p PCC89 67p
ECC81 56p PCC189 86p
ECC82 s6p PCF80  60p
ECL80 83p PCF86  68p
EF80  $6p PCF200 £1.13
EFI83 72p PCF801 68p
EF184 72p PCF802 83p
EH90 79p PCF805 £1.22
EYSI  72p PCF808 £1.13
EY86/7 $6p PCH200 £1.17
GYS0l  £1.35 PCL82 59p
PC86  £1.10 PCL83  68p
PC88  £1.10 PCL84 72p
PC97  s6p PCL8S 95p

PCL80S 95p

PDS00  £2.25 6F23  88p
PFL200 95p 6F28  97p ENQUIRIES

PL3I6  95p 2004 90p WELCOMED

PL84  83p 30Ct

PL504  £1.08 30C17  £1.22 ON

PL508  £1.17 30FLI  97p OUR

PL50S  £2.00 30FL2  97p

PL802  £2.00 30LIS  £1.00 ¢ VAST

PY81  4Sp 30L17  98p RANGE

PYS00 S4p 30P12  95p

PYSOI  Sdp 30PL1  £1.35

PYS00 £1.12 30PLI3 £1.10 BY100/127 etc.
PY500A £1.12 30PL14  £1.62 all 19 each

U sop 30PLIS £1.35 with 10W !
26 80p Etc., Etc. resistor.

See separate Component, CRT and Transistor Lists. Many obsolete types available,

PC92/96, HERTS.

PL95. PL519 available!

Qverseas Post @ Cost.

SAE with enquiries please. Please verify current prices
U.K. Post 9p per valve under £8.00 (max. 50p)

(ADDITIONAL VALVES 7p)

-

NOTE.
Any excess paid
will be refunded.

SPECIAL OFFER
FOR K.B. FEATHERLITE VCIi1
TSD282/2117....cccveuereerenene. £7.50

JAPANESE etc. TUBES

9AGP4 Equivalent................... £15.50
190AB4

310FXB4 Equivalent............... £15.95
310GNB4A ... x

COLOUR TUBES

A4T-342X ..o, £75.00
A49-191X/120X ...cccovrerrennnn. £52.00
AS56-120X -
A66-120X

ALL TUBES GUARANTEED 12
MONTHS

CARRIAGE: Mono £1, Colour £2
ADD VAT TO ALL PRICES

TELEVISION TUBE SHOP

46/48 BATTERSEA BRIDGE RD.,
LONDON, SW11. Tel. 228 6859.

Telephone: 01-440 8641,

SOUTHERN VALVE COMPANY

ALL NEW & BOXED VALVES,
GUARANTEED 3 MONTHS.

65p EM84 47p
6p EYS51 47p
2 EY86/7 38p
8p EZ40/1 53p
Sp EZ80 35p
4p EZ81 3
4p GY501
40p GZ30 45p
47p PC86 63p
2p PC88 63p
6p PC97 4
2p PC900 49p
2 PCC84 4
2p PCC85 44p
47 PCC88 62p
68p PCC89 50p
42p PCC189 53p
PCF80 a0p
Tp PCF82 50p
2p PCF86 S8p
3p PCF200  95p
Tp PCF801 5
T PCF802 55
6p PCF805  £1.2
3p PCF806 g
8p PCF808  £I0.1
Sp PCH200  17p
4ap. pCL82 3%

One valve post 9p, each extra valve 6p (maximum 50p). LISTS s.a.c. please.

P.O. Box 144, BARNET, Herts.

Mail order only.

Please v;rV)' Many leading makes available.

current prices.
PCL83 50p UCC85 46p 30L1
PCL84 a7 UCH42 72p 30L15 78p
PCL85 62p UCHS81 42p 30L17 2p
PCL805 62p UCL82 42p 30PI12 P
PCL86 5 UCL83 58p 30P19
PCL200 £1.1 UF41 68p 30PL!
PD500 £2.25 UF89 42p 30PL13 15p
PFL200 3p UL41 12p 30PL14 85
PL36 62p UL84 44p 30PLIS 85p
PL8I 50p uyss 35p 30P4MR
PLBIA 54p u2s 2p
PG 4 Ul o
PL84 468 6/30L2 0p We offer_retum of post
PL500 15p 6BW7 68p service.
PLSE s e e

Post fi £10.
PL50Y  £18 6V6 a7 ostirec over &7
gt.(l)g ggg ;8{} % Items in stock bnl time of
. ing to press but subject

P ¥ i s ifP 20P4l gSp tg;: p:ssiblgrmark:t t;:cilun-
;Y 8 415 g%l 5 78:; tions if unavoidable.
P 41 0cIs e
PY500 1.00 30F5 I5p [RADE ;
PYS00A  £1.00 30FL1 97p Representative can call in
UBF89 40p 30FL2 97p S. Wales & West Country.

ALL PRICES INCLUDE VAT AT 124%.

Also Suffolk, Norfolk,
Hunts. & parts of Essex.

WE GIVE GREEN SHIELD STAMPS

world wide, prices on application.

PHILIP H. BEARMAN

6 & 8 POTTERS ROAD, NEW BARNET, HERTS. Tel: 01-449 1934/5
We offer a good range of new tubes which are all tested before despatch. Daily despatch,

COLOUR TUBES
Carriage £2.30
Ad4/271X ............. £55.00
A49/191X. .. £48.00
A49/192X. £55.00
AS1/110X. £52.50

510DNB22
AS56/120X

A66/120X ..
A67/120X ..
A67/150X ............. £90.00

One year warranty.
Add £8 for 4 year guarantee.

SAE with
enquiries please

STOP PRESS
TRADE
REPRESENTATIVE
CALLS IN
MANY AREAS
ON REQUEST
(S. Wales &

W. Country)

110° prices usually as above. £5 allowed on old colour tube.

MONO TUBES
Carriage £1.15
TSD282....ccoveuenans £9.00
MW31/74.... ...£3.00
14" except 110°....... £5.00

17" except

A44/120 ..o, £5.50
A47/14W ...

AW47/91 reb

AS50/120WR.
A61/120WR.

VAT included in all quoted prices at 124%.

Occasional seconds available cheaper, enquiries welcomed. Prices include VAT,

All prices subject to alteration due to circumstances beyond our control.
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<B> CHINAGLIA

PRESENT THE

DOLOMITI

20k()/V a.c. and d.c.

A NEW HIGH SENSITIVITY MULTIMETER
WITH ALL THE FEATURES YOU WILL EVER NEED

Accuracy: D.C.ranges, + 2.0%, A.C. & Qranges *+ 2.5%.

39 ranges: d.c.V, 0-150mV, 500mV, 1.5V, 5V, 15V, 50V, 150V, 500V,
1.5kV; d.cl, 0-50uA, 500uA, 5mA, 50mA, 0.5A, 5A;
a.c.V, bV, 15V, 50V, 150V, 500V, 1.5kV; a.c.l, 5mA, 50mA,
0.5A, 5A; dB —10 to +65 in 6 ranges; Q 0-0.5kQ, 5kQ,
50kQ, 500kQ, 5MQ, 50MQ; pF 50kpF, 500kpF.

Automatic overload protection and high current range fusing.

Scale mirror and fine pointer for accuracy of reading. Single knob main
range switching and all panel controls. C.E.l. Class 1 movement with
sprung jewel bearings. Extended 92mm scale length for extra clarity.
Compact ABS case 125 x 131 x 37mm. Weight 650g with batteries.
Supplied complete with carrying case, fused leads, handbook and full
12-month guarantee. Optional 30kV d.c. probe available.

For details of this and the many other exciting
instruments in the Chinaglia range, including multi-
meters, component measuring, automotive and
electronic instruments please write or telephone:

Meter £33.15 incl. VAT (80p. P. & P.)
30kV Probe £10.80 incl. VAT

@E@@N Instruments Ltd.

19 MULBERRY WALK . LONDON SW3 6DZ TEL: 01-352 1897

- REBUILT COLOUR TUBES

ALL SIZES AVAILABLE

Full range of rebuilt mono tubes available,
Standard, Rimband and Twin Panel.

* Complete new gun fitted to every tube.
* 12 months’ guarantee.

* 18 years’ experience in tube rebuilding.
* Trade enquiries welcomed.

} N.G.T. ELECTRONICS LTD.
' 20, Southbridge Road, Croydon, Surrey
Telephone: 01-681 7848/9

AERIAL BOOSTERS

We make three types of Aerial

‘ VALVE BARGAINS

| Any 5 64p, 10 £1.00, 50 £4-10. Boosters all for set top fitting, with
Your choice from the following Co-ax Plugs and Sockets.
‘\ list: B811—For Stereo and Standard
y VHF Radio.

B812-For the older VHF Tele-

ECH84, ECC82, EF80, EF183,
A, Al vision, please state BBC1 and

i EF184, PC86, PC88, PCF80Q,

PCF802, PCL82, PCL84, PCL8S5, ITV Channels. :
o PCL805, PFL200, PL36, PL504, B45-For mon. or colour this
PY81, PY800, PY88, EH90, covers the completa UHF
30PL14,6F28 band. . X
All B s are with
{ battery and take only minutes to
Colour Valves 30p each PL508, fit.

! LR, (PRS0 Price £3:60 each

/ Small Plastic Boxes (white) made out of high impact plastic with flick on lids.
Idea! for most projects. All three types one price. Prices 12 each. Ten £1.30.

| Size (approx.}: Type 1-3%}ins x Ziins x 1in deep. Type 2-34ins x 2¢ins x 2ins

deep. Type 3-3}ins x 3}ins x 1ins deep.

Overseas at cost. Money back refund on all orders.

ELECTRONIC MAILORDERLTD.,
62 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036

Prices include V.AT. P. & P. under £1: 15p, £1 to £3: 25p, above £3: 35p.

TELEVISION JUNE 1976

Learn to understand
electronics

for your hobbies

1. Lerna-Kit course

Step by step, we take you through all the funda-

mentals of electronics and show you how easily the

subject can be mastered.

(1) BUILD AN OSCILLOSCOPE.

(2) READ, DRAW AND UNDERSTAND
CIRCUIT DIAGRAMS.

(3) CARRY OUT OVER 40 EXPERIMENTS
ON BASIC ELECTRONIC CIRCUITS AND
SEE HOW THEY WORK.

2.Become a Radio-Amateur

Learn how to become a radio-amateur in contact
with the wide world. We give skilled preparation for
the G.P.O. licence.

G T N EE OE GE S O B .
Brochure, without obligation to: l
BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL, Dept Tx 66 l

P.0O. BOX 156, JERSEY, CHANNEL ISLANDS. I

PR

ADDRESS |

i BLOCK CAPS
PLEASE

R IR I T Ak IS IS (SR INE MBS B S =
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ADVERTISEMENT

Service Pack of Electrolytics FANTASTIC OFFER 86 FOR £2.50 PER PACK

47/50v 2.2/50v 3.3/50v 4.7/16v 4.7/35v 10/10v 10/16v 10/35v 10/50v 22/6.3v 22/10v 22/16v 22/25v
33/16v 33/25v 33/50v 47/16v 47/10v 47/16v 47/25v 47/50v 100/6.3v 100/10v 100/16v 100/25v 100/35v
100/50v 220/6.3v 220/25v 220/35v 220/50v 330/16v 330/35v 470/10v 470/16v 470/25v 470/35v
1000/10v 1000/16v 1000/25v 1000/35v 1000/50v 2200/6.3v 3300/6.3v 4700/6.3v 1000/35v 2200/6.3v
220/10v 220/16v 220/25v 220/35v 220/50v 330/6.3v 470/6.3v 470/10v 470/25v 470/35v 470/50v 33/6.3v
33/16v 33/35v 33/50v 47/6.3v 47/10v 47/16v 47/25v 47/35v 47/50v 100/6.3v 100/16v 100/25v 100/35v
100/50v 150/10v 1/50v 3.3/50v 4.7/50v 10/25v 10/35v 10/50v 22/16v 22/25v 22/35v 22/50v 10/25v

220/10v

100 Green Polyester Condensers. Mixed Values. £2.00 per 100.

UHF VARICAP TUNER UNIT, £2.50 NEW

18Kv Diode 2 M/A New Luminance Delay 1 Amp. 100 P.I.V. Bridge rectifier 20p
Bian1 23 gopa el 80P | p.N.P.N. SILICON REVERSE BLOCKING
BD116 } 30p Spark Cap 5p TRIODE THYRISTORS 5A D.C. 30V to 300V
2N3055 EACH ati 30A SURGE CURRENT. 27p EACH
IN930 4p UHF AE Isolating
Socket 35p TIC 106C
SR o TBA510 £1.00 4 Push Button Assembly
AA117 £1.00 . .
TBA480Q £1.00 for Varicap Unit £1.00
BF127 TBA550Q £1.50 7 Push Button Assembly
BF180 15p | TBA720A £1.50 for Varicap Tuner £1.50
BF181 EACH TBA790B/31 £1.00 TRIPLERS
L TR £2.00 | 25KV 2-SMA Silicone £1.50
BU204 £1.00 . 25Kv Selenium £1.30
BU205 EACH ?Ag‘}l%% 2 -gg Decca 1730 £1.00
3 - ; GEC T25 KCI £3.50
50 Mixed Diodes 50p TBA53OQ £1.00 T511 TAZ £3.50
Thyristors TBAS550 £2.00 —
RZ427 300V 5A 27p SN76544W 50p Scan Coil with Yoke £3.00
] SN76640NQ £1.00 G8 Varicap V/Resistor Panel £1.20
Thyristors SAA570 50p
RCA 40506 50p TBA120A 50p 1000 + 2000 MFD 35V 20p
R1039 100 + 200 325V 30p
R2009 75 MAINS DROPPERS 200 + 200 + 100 325V 40p
R2029 EAch | !47R-260R25W  20p | 200 + 100 + 50 + 100 325V 40p
R2030 200 + 200 + 100 + 32 350V 70p
.24Q) 10% W/W Resistor 300 + 300 + 100 + 150 350V 70p
BDYS55 4 FOR 10W 10p 400 + 400 200V 40p
ot e AE 100 W/W Resistors £1.00
50 Mixed Fuses 50p VHF ISOLATING 300 Mixed Condensers £1.00
. : UHF 300 Mixed Resistors £1.00
EHT Rectifier Sticks SOCKET 40 Mixed Pot £1.00
X80/150D 12p g O +
CSD118XPA 15 MJE2021 20 Slider Pots £1.00
P | SJE5451 15pEACH | 30 Mixed Preset Pots £1.00
Colour TV 90V 80W 5A 4.700M 25v 470M 25v
Components, ’
- BY127 10 2,000M 25v 470M 35v 124p
LR Dis P_| 1000m 50v 470M 50v EACH
carded Materials 1.000m 35
i o TE T IN4007 20 for £1.00 e I
or aricap
Tuners £1.20 | BZY 88CTVS G R
: 25 FOR £1.00 e
Line op Panels £1.20 1,000PF 8Kv 220M 50v
4 10
G8 Type Yoke 50p | ZWI13 25 for £1.00 :%gi igllg ;;’OMM“?z PACH
] 160M 10M 250v
Mains power supply, made for 15 volt, 220M 25v 100M 50v
Aerial Amps (inc. case) £1.00 1000 MFD 16v
VHF VARICAP NEW £2.50
e s+ SENDZ COMPONENTS
BT116 75p | 2 WOOD GRANGE CLOSE,
BY206 10p THORPE BAY, ESSEX.

PLEASE ADD 121% VAT

Reg. Office only —

No personal callers. Thank you.
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MEeleNision

TV ORIGINS

Television is now becoming old enough for us to be able to talk about it having a history. Its
antecedents certainly go back a fair enough time. The photoelectric effect was discovered
in 1873, while Paul Nipkow patented the scanning disc in 1884, Already then there was a
means of converting light values into an electrical signal, and of breaking down a picture
into a sequential series of items of information which could be reassembled to reconstruct
the picture. The very earliest forms of valve were in fact c.r.t.s, since the discovery of the
“cathode ray” started off the whole process of valve development. By the turn of the
century many c.r.t.s had been constructed and used in well documented experiments. The
idea of basing a TV system on the use of a c.r.t. for reception and a similar device to scan
the scene was put forward by A. A. Campbell Swinton in a letter to Nature in 1908. He
did not patent the idea however, nor did he conduct any practical experiments. The first
practical electronic picture scanner, the Image Dissector, was invented by Philip
Farnsworth in the USA in 1924, And next we come to Baird. 1976 marks the fiftieth
anniversary, as mentioned in the April Telefopics, of Baird’s first public demonstration of
a working television system — at this stage a closed-circuit arrangement. To mark the
occasion the Institution of Electronic and Radio Engineers has published in its series of
History of Technology monographs John Logie Baird: 50 Years of Television by Maurice
Exwood, FIERE (available at £1.25, postage included, from the IERE at 8-9 Bedford
Square, London WC1B 3RG). The 32 page book is certainly a fascinating read for those
interested in the activities surrounding the advent of television.

The TV system created by Baird and demonstrated by him in 1926 was a low-definition
system relying on mechanical scanning at the transmitting and receiving ends — in other
words, he adopted the Nipkow disc. He had to, since an electronic system of originating
the pictures was not at the time feasible. The Farnsworth Image Dissector worked well
with stills and highly-lit shots, but was far from being sufficiently sensitive to act as an all-
round camera tube (though it was in use for special purposes till quite recently). For
electronic picture origination to become a practical proposition we had to wait for
Zworykin, working in the RCA laboratories in the USA. His Iconoscope tube was first
demonstrated in 1929, though it seems that a lot of work still had to be done before
production of reliable tubes could start. By 1929 however Baird had got as far as starting
experimental TV transmissions using BBC medium-wave transmitters (the low definition
— 30 vertical lines — meant that the bandwidth was about 120kHz). So he was ahead in the
race to get TV broadcasting started, though several similar systems were being tried out at
about that time in the USA. Baird’s low-definition TV transmissions continued until late
1935.

What was really crucial to the future of television however was the successful
development of a practical electronic camera tube. By 1932 Zworykin’s Iconoscope
seems to have become a practical proposition whilst at the same time EMI had produced
the Emiscope. These tubes were much the same, though their development seems to have
been largely independent. EMI and RCA had agreements for the exchange of information,

_but in the nature of things seem to have been somewhat wary of each other. Be that as it

may, the fact is that these tubes made high-definition television possible. The TV system
which EMI then went on to develop had 405 horizontal lines, and as we all know is still
in use. It involved other major developments: more sophisticated electronic circuitry, and
transmission at v.h.f. The BBC’s high-definition TV service, using the EMI system, started
on a regular basis in 1936, while in the USA 525-line TV broadcasting started in 1941.

Baird and his associates certainly hustled things along, and he himself was remarkably
innovative. It was he who brought together the ideas of picture transmission and
electronic amplification. Between 1923 and 1945 he took out over 150 patents. He
produced videodiscs which were being sold by Selfridges in 1928 — a vision signal on a
wax gramophone record rotating at 78 r.p.m.! He demonstrated colour television in
August 1928 and stereoscopic television in September 1928. He subsequently produced a
240 line system. But the low definition of his mechanical systems meant that the results
did not have real entertainment value. Whether the development of television would have
gone ahead as rapidly as it did without his demonstrations and the considerable public
interest they achieved is a matter of guesswork. But great though his achievements were,
technically the Baird system was largely a side-show. It was the work done by the team at
EMI that resulted in a practical, high-definition television system.
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BUDGET AFTERMATH

The budget with its halving to 124% of the rate of VAT
applicable to radio and TV sets was good news for the trade
— and not before time. May we hope that the treasury has
now learnt the lesson? Last year’s increase from 8% to 25%
occurred when the industry was already in recession. Its
effect was disastrous, with the UK TV industry operating
recently at only 50% capacity and much of the output going
into store. Such a situation obviously couldn’t be left long
without major plant closures becoming inevitable. Though
there appeared to be some slight uplift in set disposals last
December, following the easing of credit restrictions, this
improvement did not follow through and the figures for the
first two months of the year were dismal indeed.

One ray of light is the colour TV industry’s steadily
improving export performance. Between 1974 and 1975
exports more than doubled, from 97,000 sets to 201,900. So
in 1975 we exported not far short of as many colour TV
sets as we imported, the main export markets being other
EEC countries and Australia. Although imports of
Japanese colour sets have declined, concern is still being
expressed about Japanese competition. There does seem to
be something rather odd here: despite the devaluation of the
pound the prices of Japanese colour sets in the UK have
remained steady — whilst in the Japanese home market they
have shown marked increases. '

The reduced rate of VAT has given the industry what it
wanted — the opportunity to return to conditions of steady
growth. This should avoid recurrence of the excesses
experienced during the 1973 boom, when shortages of sets
and shortages of components led to massive imports. It
will also help the BBC whose finances have been badly
strained by failure of colour licences to increase at the
expected rate. There has been quite a tendency for those
renting sets to change from colour to monochrome, with the
result that not only are setmakers stockpiling new sets but
also that rental concerns are finding themselves holding
increasing stocks of almost new sets.

UK TV SET RELIABILITY

The reliability of UK produced colour sets has shown a
marked improvement during, the last three-four years —
from a rate of up to five service calls per set during the first
year to a rate of less than one. It nevertheless still causes
concern, with the various consumer bodies returning to the
subject again and again. The subject was brought up
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recently within the industry when Sir Robert Melville,
director of the Electronic Component Board, spoke at the
annual dinner of the British Radio Cabinet Manufacturers’
Association. He placed the main blame for unreliability on
the supply to UK TV setmakers by UK component

suppliers of “third-rate components”. This naturally
produced a reaction from the component manufacturers,
and the Radio Industry Council’s component committee
has called for the establishment of a joint programme by
setmakers and component manufacturers “to achieve an
even greater level of reliability”. Mullard’s quality manager
L. B. Johnson commented that “further improvement can
be achieved only after identifying the root causes of sets
failing in the, field and by designing sets with the correct
stress margins to meet defined failure rate targets”. He
called for even closer co-operation between component
manufacturers and TV setmakers, claiming that such co-
operation “would equate to a considerable extent with the
vertical integration of the Japanese TV industry”.

All of which leaves us decidedly puzzled. Surely the
UK TV industry, both setmakers and component manu-
facturers, have been at it long enough to have learnt
what the problems are? Admittedly there have been new
types of almost every component introduced during the last
ten years, but then again one would have thought that
adequate liaison between setmakers and component
manufacturers would have been established long since. We
know that silly things have been done — components placed
where they are subject to excessive heat or where corona
has led to breakdowns and so on, but the latest “cool” solid-
state chassis seem largely free of such problems. Perhaps
the subject is becoming something of a national obsession,
with the press and the broadcasting authorities keeping the
whole thing permanently on the boil. It must be conceded
that Japanese sets are more reliable. But the margin is now
slight indeed. Japanese sets are also more expensive and
difficult to service, so that from the consumers’ point of
view we would think there’s now little in it either way.

FIBRE-OPTICAL CABLETV

Rediffusion have started a field trial designed to assess the
suitability of TV signal transmission over fibre-optical lines
instead of conventional cables, and to obtain familiarity
with the many new techniques involved. The trial is being
carried out at Rediffusion’s Hastings installation, with fibre-
optical transmission lines provided by BICC. It is
understood to be the first time anywhere in the world that a
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fibre-optical link has been installed in a working system
used by the paying public. A two-core fibre-optic cable has
been inserted over a 1,427 metre section of the network’s
trunk route and is carrying the same signal as distributed
through the rest of the system — an 8-9MHz amplitude
modulated carrier with lower sideband (as in other
Rediffusion h.f. systems the audio signals are distributed on
separate lines). The input voltage signal is converted to
output optical power by a Plessey HR954 gallium-arsenide
light-emitting diode: at the other end of the line the light
signal is converted back to an electronic signal by means of
a photodiode. The le.d. gives an output of 35W at 900
nanometers wavelength (infra-red radiation) per steradian
per square centimetre at 300mA input, and this is coupled
to the cable by index matching fluid. The cable itself
consists of Corning silica step index fibres. The same
coupling technique is used at the cable’s output, where a
low-capacitance pin photodiode is used for conversion,
feeding a low-noise preamplifier. Rediffusion point out that
all connections are demountable so that further experiments
can be carried out. In particular, it seems that new gallium-
indium-arsenide diodes operating at a wavelength of
1,050nm are likely to become available shortly. This
frequency is at an even more transparent part of the
transmission characteristic of the fibre-optical cable, so that
a significant improvement in the performance could be
achieved. At a later stage Rediffusion envisage the use of
time/frequency multiplexing and time multiplexed digital
signals. As Rediffusion say, “who knows where it may
lead?”.

The technology of fibre jointing is advancing rapidly,
with proprietary items already on the market. Making a T
junction suitable for connection to individual subscribers is
a more difficult problem however. For this reason the use of
fibre-optical cables is at present likely to be limited to the
trunk sections of the network, or at a later date to dial-a-
programme installations where each subscriber is linked to
the central exchange via an individual cable.

This is certainly a major development in the field of cable
TV distribution.

We reported briefly last month on Rediffusion’s
provision of Teletext to their subscribers in Brighton and
Hove, via a single decoder at the main aerial site. Further
details of this have now been released. Twenty three of the
Teletext pages — giving news, weather and sports
information — are transmitted in sequence (in colour) on the
BBC-2 channel during the periods when BBC-2 is off air.

Each page is shown for thirty seconds, and the key to the

service is a page turner which Rediffusion have built into
the decoder. This is programmed to pick out the selected
pages on a repeat system. Rediffusion have now introduced
similar facilities for their 51,000 subscribers in Hull. The
Teletext programme in this case consists of about thirty
pages “covering general and specific news and a variety of
other items which can be chopped and changed as demand
indicates”.

CRT REGUNNING EQUIPMENT

We receive a steady trickle of enquiries, mainly from
readers abroad, about equipment for regunning c.r.t.s.
Equipment, materials and training for the production of
regunned colour and monochrome tubes are now being
offered by V. N. Barrett Sales Ltd. (1, Mayo Road,
Croydon, Surrey CRO 2QP) who specialise in vacuum
equipment. Each outfit is made to order, and to keep costs
down reconditioned vacuum pumps are used. The
equipment comprises a single-position electric oven unit,
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single-position vacuum pumping set, combined drop
sealer/necking machine, r.f heater, activation unit, vacuum
guages plus sundry items and spares, the total cost being
around £2,650 plus VAT where applicable. Training costs
£350 per working week. It takes four hours for an operator
to produce a regunned tube with the equipment listed : with
extra oven and pumping sets an operator can produce 40
tubes a week. The space required for the equipment can be
as little as ten by eight feet.

LEISURE CENTRE TV SET

A small colour TV setmaker, Derek Tyne Ltd., has
produced a set specifically designed to act as a home
information/leisure centre, i.e. for use with the Teletext
service and TV games. These can be fed into an ordinary
TV set of course, but a standard domestic receiver cannot
be expected to give optimum results. Particularly critical is
the performance of the signal circuits. The Derek Tyne
receiver tackles this problem by using Plessey surface-wave
filters. The improved phase response obtained in this way
gives sharp Teletext and games displays and also improves
normal television reception. The company is located at the
Houghton Regis Industrial Estate, Dunstable, Bedfordshire.

THE ATS-6 TV SATELLITE

DX enthusiasts have been making great efforts to receive
the ATS-6 satellite TV transmissions to India since Steve
Birkhill’s success in doing so last December. Amongst those
who have reported success are Ian Beckett, Hugh Cocks and
Reg Roper. The reason for the increased efforts now being
made is that the experiment is shortly to be ended. The US
administration — NASA own the satellite — have made it
clear that they are not prepared to extend the contract
beyond August — the satellite is equipped to carry out a
number of experiments. All India Radio have announced
that a terrestial TV network has been set up for the areas
previously served by the satellite transmissions.

NEW PYE MONO CHASSIS

The Pye Model T184 announced in last January’s
Teletopics is the first model from the group to be fitted with
their new solid-state 176 chassis. It is understood that this is
to be the basic Philips European monochrome chassis. The
h.t. rail is stabilised by a series regulator, most of the lower
voltage supplies being derived from the emitter circuit of the
BU205 line output transistor. The video' circuits are d.c.
coupled from the detector to the c.r.t. cathode. There are
four i.c.s, a TBA750 intercarrier sound channel, TBA720
line generator, TBA890 jungle circuit (sync/a.g.c./
blanking/video preamplification) and a ZKT33B to stabilise
the tuning voltage supply for the varicap tuner.

WIDEBAND ANTIFERENCE UHF AERIALS

Antiference have introduced wideband versions of their XG
(extra gain) range of w.h.f. aerials. This range features full-
wave reflector and dipole elements and multi-element
director assemblies. In addition to the group A, B and C/D
versions thére are now versions suffixed K covering
channels 21-48 and versions suffixed W covering channels
21-68. Model XG21W with twenty one director assemblies
has a gain of 13.2-19dB over the bandwidth. These
wideband versions of Antiference’s high-gain range of
aerials should certainly be of interest to those seeking extra
channels on a regular basis.
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Bringing satisfactory TV reception to isolated
sections of the community is a problem faced by
broadcasting engineers in many parts of the
world. Sometimes the isolation is by rugged
terrain, sometimes due to an intervening stretch
of water. Typical of the latter are the Channel
Islands, where newly-developed techniques
should soon be providing regular reception of
UK programmes in colour.

BOTH the BBC and ITV network programmes are
transmitted in the Channel Islands, but at present only a
405-line service is available — that of the BBC on channel
B4 from Les Platons while Channel Television radiates
from Fremont Point on channel B9. Both programmes are
re-radiated, having been received off-air from the mainland
with inherent problems of fading, and co-channel and
adjacent channel interference from both UK and
Continental transmitters. It is possible however, particularly
in Alderney, for individual viewers using high gain aerial

systems to receive viewable u.h.f. signals for much of the"

time' from either Rowridge or Stockland Hill — both group
A oulets.

V.H.F. RELAYS

The BBC channel B2 signal from North Hessary Tor on
Dartmoor is received at a station at Torteval on Guernsey,
while the ITV 405-line service is received at a site on
Alderney. Here, three off-air signals from the mainland are
taken. These are Chillerton Down, channel B11; Caradon
Hill, channel B12; and Stockland Hill, channel B9. The
latter is the main feed, the other two being back-up in case
the channel B9 signal fails or deteriorates. The three signals
are then fed via s.h.f. link to Jersey, actual selection of the
best source being made at the Fremont Point transmitter.

At Alderney, Stockland Hill is received on two 9m (30 ft)
dishes erected at 52m (170 ft) and 64m (210 ft) above
sea level in a north-facing depression. This arrangement
combines the advantages of height diversity with increased
shielding from possible interference sources in other
directions. The Chillerton Down off-air array is a bank of

400

Fig. 1: A prototype single-bay adaptive aerial, shown with
protective cover removed.

stacked yagis mounted on the lattice mast at the Alderney
receiving station with improved screening to the rear of the
arrays to reduce possible interference from various Band III
TDF transmitters. Caradon Hill channel B12 is received on
a wire array having an inverted V formation.

U.H.F. RELAYS

The problems in receiving the u.h.f. services from the UK
are considerably greater than those at v.h.f. Propagation
losses are much higher, necessitating higher gain arrays.
The bandwidth of an eventual four-channel u.h.f. group is
such that selective fading over the spectrum could well
provide unequal signal strengths both between each channel
(group fading) and indeed within each single channel
(selective fading). Since an eventual four channels will be
received, the possibilities of co-channel and adjacent
channel interference from present and future sources (both
known and unknown) are very high. Faced with these
difficulties, the IBA are devoting considerable thought and
ingenuity to overcoming them.

The dish arrays already in service on channel B9 were to
be modified for u.h.f. operation and again operated in a
height diversity system. The dish, however, has a fixed polar
diagram with known lobes and nulls. With changing tropo-
spheric conditions, signals not visible under normal
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B. BAMBER ELECTRONICS

Dept. T, 5 STATION RDAD, LITTLEPORT, CAMBS. CB6 1QE
Tel: ELY (0353) 860185 (2 lines) Tuesday to Saturday

WELLER SOLDERING IRONS

{TRADE ENQUIRIES WELCOME)

EXPERT

Built-in-spotlight illuminates work.

Pistol grip with fingertip trigger.

High efficiency copper soldering tip.
EXPERT SOLDER GUN

£6.80 + VAT {54p)

EXPERT SOLDER GUN KIT

{SPARE BITS, CASE, ETC.)

£9.80 + VAT {78p)}

SPARE BITS PAIR. 26p + VAT {2p)
MARKSMAN SOLDERING IRON
Unbreakable heat-resistant handle.

Stainless steel barrel,

Special steel hesting elements with Mica
insulation bedded in ceramic.

SP15D 15W £2.52 + VAT (20p)

SP25D 25w £2.52 + VAT (20p)

SP25D 25W + BITS etc, KIT £3.12 +
VAT (25p)

SP40D 40W £3.44 + VAT {28p)

BENCH STAND with spring for MARKS-
MAN IRONS £1.80 + VAT (14p}

Spare sponges, as for TCP1.

SPARE BITS

MT8 for 15W 42p + VAT (3p}

MT4 for 25W 35p + VAT (3p)

MT10 for 40W 40p + VAT (3p}

TCP1 TEMPERATURE CONTROLLED
IRON, (TCP1 + PU1ID)

Temperature controlled iron and PSU.
£18.43 + VAT (£1.47)

DS-TCP1 {Desoidering tool for TCP1)

£6.25 + VAT (50p}

SPARE TIPS

Type CC SINGLE FLAT, Type K DOUBLE
FLAT, FINE TIP 90p each + VAT (8p)
HEATING ELEMENT HE-60 £3.00 + VAT
{24p)

SPONGE SP-60 20p + VAT (2p)

BARREL ASSEMBLY

BA-60 88p + VAT (7p)

WD60 TEMPERATURE CONTROLLED
IRON

(As TCP1 but Mains Operated 240VAC)
£10.54 + VAT (84p)

SPARE TIPS, Type CC £1.10 + VAT (9p)
DS-WD60 ({Desoldering tool for WD6Q}
£6.25 + VAT {50p)

OTHER WELLER PRODUCTS & SPARES
AVAILABLE EX-STOCK

SERVISOL PRODUCTS
Super Servisol
Silicone Grease
Foam Cleanser

65p + VAT (5p)
60p + VAT (5p)
60p + VAT (5p)

Plastic Seal 55p + VAT {4p)
Aero Kiene Op + VAT {4p)
Anti-Static Spray Mist 50p + VAT {4p)
Solda-Mop 60p + VAT (5p)

Servisol standard tin
Supa Freeze-It Boz tin

DISCOUNT - 10 OFF - 10%
{MIXTURE OR 10 OF ONE PRODUCT)

65p Zero VAT
65p + VAT {5p)

MULTICORE SOLDER

Size 5 SAVBIT 18swg in alloy dispenser
32p + VAT (3p)

Size C1ISAV18 SAVBIT 18swg

56p + VAT (4p)

Size 12 SAVBIT 18swg on plastic reel
£1.80 + VAT (15p)

'MINIATURE PLIERS
HIGH QUALITY “CRESCENT" MADE IN USA
£4.35 + VAT (35p)

SIDE CUTTERS
HIGH QUALITY “CRESCENT ' 'MADE IN USA
£5.45 + VAT {44p)

SOLDER SUCKERS

(HIGH QUALITY, PLUNGER TYPE)
STANDARD £4.50 + VAT (36p)
WITH SKIRT £4.95 + VAT (40p)
Spare nozzles (PTFE) 60p + VAT {5p)

RUBBER BULB TYPE
A handy inexpensive tool for the quick
removal of solder. Smali, lightweight and
easy to use. Teflon tiplets easily changed or
replaced.

No. 881 Complete Tool
No. 8810 Nozzle only

£1.20 + VAT (10p}
50p + VAT {4p}

HIGH QUALITY SPEAKERS, 81" x 6
elliptical, only 2" deep, inverse magnet,
4 ohms, rated up to 10W, £1.50 each +
VAT {19p) or 2 for £2.75 + VAT (34p)
{quantity discount available).

SPIRALUX. AUTO SETS AND NUT
SPINNER SETS

Auto Sets and Nut Spinner sets are
attractively packaged in a plastic wallet.
Each set has cellulose acetate handle.
Model 2210 Nut Spinners BA.
Contents 0,1, 2,3,4,5,6,8.

Model 2230 Nut Spinners metric.
Contents 4,4.5,5,5.5,6,7,8,9,10. £4.34
Model 2240 Nut Spinners BA.
Contents 0,2, 4,6, 8.

PLEASE ADD 8%VAT.

£4.00

£2.86

'SPIRALUX NUT SPINNERS

The following nut spinners are fitted with
cellulose acetate handles and have chromium

plated shafts.

Shank length 6'-150mm

Model Size Price
4500 0BA 74p
4502 2BA 74p
4504 4BAJ"-AF 74p
4506 6BA 66p
4508 8BA 66p
4540 4mm 66p
4545 4.5mm 66p
4550 5mm 66p
4555 5.5mm 66p
4560 6mm 74p
4570 7mm 74p
4580 8mm 74p
4590 9mm 74p
4510 10mm 74p
PLEASE ADD 8% VAT.

SPIRALUX SCREWDRIVERS

Fitted with cellulose acetate handies. The
blades are chi plated and fe
with B.5.2559 where applicable.
ELECTRICIANS INSULATED

Model Blade size Price
3222 (364€) 4"-100mm 47p
3223 (366E) 6"~150mm 47p
3224 (368E) 8"-200mm 50p
3225 (3610E) 10"-250mm 50p
ENGINEERS

Modet Blade size Price
3332 {464) 4" x 3" -100x6mm 47p
3333 (466) 6"x31"-150x6mm 50p
3343 (566) 6" x §-150 xBmm 68p
3344 (568) 8 x§-200x8mm 70p

Model Blade size Price
3354 (668) 8" x ¢ -200x9.5mm B4p
3356{6610) 10" x " -250x 9.5mm 86p
POZIDRIV

Model Blade size Price
3521 {Poz 1} 3"~ 75mmx No 1 Point 66p
3532 (Poz 2) 4

3543 {Poz 3) 6
3554 {Poz 4) 8°-200mm x No 4 Point £1.18
PLEASE ADD 8% VAT.

DIECAST BOXES
The range of aluminium alloy diecast boxes
has the unique festure of internal siots for
dividing parts, e.g. screens, printed clrcuits
boards etc. For use &s screened sub-
assemblies, as rigid chassis, as [unction
boxes, for test sets and for complete
equipment.
In the following sizes:
4.3"x2.3"x 1.2" approx.

{not glotted) 85p

4.8"x2.3"x 1.5 approx. 75p
48" x3.8"x 1" approx. 85p
48"x3.8"x2" approx. £1.00
6.8"x4.8"x2" approx. £1.45
48“x3.8"x3" approx. £1.55
6.8"x4.8"x4" approx. £2.25
8.6"x5.8"x2" approx. £1.85
10.6"x6.8"x2" approx. £2.25
PLEASE ADD 8% VAT.

BARGAIN PACKS

MIXED DIELECTRIC CAPACITORS

{Approx. 100) £1.50
ELECTROLYTICS {LOW VOLTAGE TYPES)
(Approx. 100) £1.
ELECTROLYTICS {HIGH VOLTAGE TYPES)
(Approx. 35) £1.50
RESISTORS {MIXED WATTAGES) MIXED
VALUES, large pack £1.00
PLEASE ADD 124% VAT.

PLUGS & SOCKETS

T.V. PLUGS (Metal Type) 5 for 50p
T.V. SOCKETS (Metal Type} 4 for 50p
T.V. LINE CONNECTORS

(Back-to-back sockets) 4 for 50p
DIN 3-pIn LINE SOCKETS 15p each
DIN 3-pin PLUGS 15p each
DIN 6-pin Right-angled PLUGS 20p each

PLEASE ADD 1234% VAT.

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £1.00. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with
ALL ENQUIRIES Piease. PLEASE ADD VAT AS SHOWN. AlL GOODS IN STOCK DESPATCHED BY RETURN. QUANTITY TRADE
DISCOUNT AVAILABLE ON MOST ITEMS.

LINE IT UP WITH A BI-PRE-PAK MARK 2

CROSS HATCH
GENERATOR

IN KIT FORM OR READY-BUILT

Based on the design originally published in “TELEVISION” this
unit is invaluable to industrial and home users alike. Improved
circuitry assures reliability and still better accuracy. Generates four
different line patterns to facilitate lining-up, etc., at the turn of the
pattern selector switch. Very compact; self-contained. Robustly built.
Widely used by TV rental and other engineers. In strong re-
inforced fibre-glass case, instructions, but less batteries. INDIS-
PENSABLE FOR COLOUR.

UNBEATABLE VALUE, RUGGED DESIGN ...
AND A REAL TIME AND MONEY SAVER.

In Kit form £7 .93

% A4-PATTERN SELECTOR SWITCH

% SIZE 3" x 54" x 3" (76 x 133 x 76mm)

% OPERATES FROM 3 SELF-CONTAINED U.2 TYPE BATTERIES
% FUNCTIONS TO PROFESSIONAL STANDARDS

Ready built and tested £9 . 93

As described in this journal. A finely
TV SIGNAL %e\?lgned_ msr“u'tnen(t: of e;‘(:rn;:.):ls f‘.’aluzr;(:ng; add 8% for V.A.T. to total value of order plus 50p for postage and
STR E N GTH engineer, etc. Complete xit ol gu packing (in U.K.)
METER parts, and as speciied £19.50 1 sop T Ty r r r re
postage & packing + V.AT. at B%. BI-PRE-PAK LTD. 222 West Rd., Westcliff. Essex S5O 9DF f
These TV instruments are two examples of the many Please send X-Hatch Generator Kit O BuiltD) l
e attractive items sold by Bi-Pre-Pak. For catalogue of these l TV Signal Strength Meter
&J_g! and audio modules, semi-conductor bargains, books, etc., for which 1 enclose £............... inc. V.AT. & post & packing. l

send large S.A.E. envelope with 10p stamp.

B | - P R E - P A K LT Dept. X, 220-224 WEST ROAD

WESTCLIFF-ON-SEA, ESSEX SS0 9DF
{Reg. No. 820919) Telephone: Southend {(0702) 46344
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circumstances (normal in this context being conditions with
no enhancement of tropospheric propagation) can appear,
often at considerable field strengths, and such interfering
activity may well be resolved on the dish system to an
extent that would render the required signal unusable. What
was needed, therefore, was an aerial system capable of
presenting a polar diagram that was adjustable to suit
varying conditions. With such an array, in the event of an
unwanted signal being received, a null on the polar diagram
could be “steered” onto the interfering source so minimising
the nuisance. Thus SABRE (Steerable Adaptive Broad-
casting Receiving Equipment) was conceived.

SABRE

The aerial system being evolved for the cross-Channel
link consists of a four-bay Batwing assembly, with 16
planar dipole units within each bay. The dipoles are etched
from a copper-filmed glass fibre laminated board, and
stacked together to form a high-gain linear broadside
wideband u.h.f. bay (Fig. 1).

The signal output from each dipole passes through a
broadband, voltage-controlled weighting network before
being combined in the power adder unit with the weighted
dipole feeds from the other bays (see Fig. 2). The output
from the adder passes via a four-channel masthead
amplifier and thence through coaxial cable to the receivers
housed at ground level. The receivers are IBA-designed
units, modified to give improved interference protection and
to allow measurements of the main signal and unwanted
interference signals. A gain control voltage for each receiver
is produced by sampling its video output during the sync
pulse period.

The signal output from the receiver is a combination of:
(a) the wanted signal and (b) the unwanted interference after
filtering and detection. The ratio of (b) to (a) is called the
System d.c. error, and is used as a measure of the system
performance. The system operates to minimise this error by
feeding back d.c. control voltages to the weighting
networks. These vary the amplitude and phase of the signal
from each aerial so changing the overall polar diagram of
the array. The control voltage values are held in a memory
bank, being updated from a digital store every 16 lines.

To summarise, the system forms a closed loop in which
correction feedback voltages are applied to the weighting
networks to alter the beam pattern of the array to reduce
the effects of the interfering sources. It is an iterative
process in which the control voltages are changed in a
systematic way to minimise the system d.c. error. Fig.3
shows how the polar diagram of the receiving array is
modified when presented with known (programmed)
sources of interference. In addition to the wanted group A
signals from Stockland Hill, unwanted signal information
may at times be present from the Crystal Palace, Bilsdale
and the future Kippure transmitters. The latter presents the
most difficult problem in that its bearing from Alderney
differs by only 7° from that of Stockland Hill whose signal
should ideally be 45dB above it. High rejection figures are
also necessary for the other signal sources shown in Fig. 4,
and for any new transmitters which may come into service.

As will be seen, the polar diagram alters considerably
when the correction voltages are applied to the aerial
system, placing deep nulls in the directions of interference
sources. In some instances, the main forward lobe may be
shifted slightly off beam in the interests of refaining the best
wanted/unwanted signal ratio, particularly against Kippure.

LINE OUTPUT MONO TRANSFORMER f6.75ea
(No Extra for Carriage)
TRANSFORMERS VAT @ 121% 84p
All items new and guaranteed TOTAL £7.59
BUSH DECCA MURPHY PHILIPS
T™V102C V128 TV1830or D DA1 DM35 DR123 V843 ... 17TG100u 19TG170a... 21TG106u
TV103 or D V134 V1838 DR2 DM36 DR202 all models to 17TG102u allmodelsto  21TG107u
TV105 or D TV1350r R TV183SS DM3 DM39 DR303 17TG106u 19TG179a 21TG109u
TV105R TV138 or R TV185S DR3 DR41 DR404 vo79 17TG200u G19T210a
V106 ™V139 TV186 or D DR20 DM45 DR505 17TG300u G19T211a 23TG111a. ..
™V107 V141 TV186S DR21 DR48 DR606 V153 17TG320u G19T212a all models to
™08 V145 TV186SS DR23 DM55 666TV-SRG V}59 G19T214a 23TG164a
V109 V148 V191D DR24 DM56 777TV-SRG V173 19TG108u... G19T215a
™v112¢ ™61 T™VI91S DR29 DR6 1 MS1700 vi79 all models to 23TG170a...
™13 V165 V193D DR30 DR71 MS2000 V}9‘° 19TG164a G20T230a... all models to
T™V1150rC V166 TV193S DR31 DR95 MS2001 V1913 allmodelsto  23TG176a
TV115R ™VI71 T™v198 DR32 DR100 MS2400 vigna G20T328
™vI18 ™v175 ™v307 DR33 DR101 MS2401 V2014 or § G24T230a . ..
™23 V176 ™V312 DR34 DR121 MS2404 v2015D 21TG100u all models to
™vI24 ™v178 V313 DR122 MS2420 v2015S 21TG102u G24T329
TVi250rU V181 or S V315 v2015SS
V§°'6§ PYE
1
328,; 11u 40F 58 64 81 93 99 161
aec BT V2023 31F 43F 59 68 83 94 150 170
PLEASE QUOTE PART NO. ) V2027 32F 48 60 75 84 954 151 170/1
BT454 By Chassis V2310 36 49 61 76 85 96 155 171
NORMALLY FOUND ON TX. BASE
PLATE; 4121, 4123, 4140 OR 4142 BT455 - | VCI ves2 v231ic 3;. 59 62 77 86 97 186 1711
o 0 2 2 . BT455DST VC2 vC52/1 V24140 39F 53 63 80 92 98 160
BAIR vC3 V€100 V2415D
ggg ggg ggg g;g 290035T . V84 vg;gg/z V24155 SOBELL THORN GROUP
all models to vC11 Vi V2415SS 3 i
284 63(2) 664 676 a4 VEBY VE300 V2418D gngg or DS Ferguson, H.M.V. Marconi, Ultra
6 64 665 677 Or quote model V2416S ST290 By Chassis:-
socs) 64i 666 681 2047... No. V2417s ST297 800, 850, 900, 950/1, 950/2,
61 64 667 682 all models to V2419 950/3, 960, 970, 980, 981,
612 545 668 683 2084 INDESIT v2423 1400, 1500. 1500 (24,
622 648 669 685 1000DS 1580, 1590, 1591
624 652 671 687 b b ’
625 653 672 688 2104 or /1 20EGB all models to
626 661 673 2105 0r /1 24EGS 1102 Or quote model No.
Tidman Mail Order Ltd., Hamond Components (Midland) Ltd.,
236 Sandycombe Road, MON-FRI 9 am to 12.30 pm 80-90 Meriden Street, MON-FRI9amto 1 pm
Rlchmond, Surrey. 1,30 pm 10 4.30 pm Birmingham B5 5LR. 2 pm 10 5.30 pm
Approx. 1 mile from Kew Bridge. SAT 10 um to 12 noon
Phone: 01-948 3702 Phone: 021-643 2148
Contact your nearest depot for service by-return. Callers welcome. Please phone before calling.
1)
COLOUR v uLine ouTPUT TRANSFORMERS E.H.T. RECTIFIER TRAYS (Prices on application)
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Fig: 2: Basic block diagram of the IBA’s  Aerials

Adaptive Aerial System, SABRE. (Y \/ weigi'\Ft'ing
» Amplitude Phase |
A\ { RE head
J EHi amplifier
i
j /
4
Receivers
: . : Digital to Analogue Video
Fig. 3'. I.-IOYV th.e polar diagram changes analogue Computer to digital Errpe . correction f——9
to minimise interference from other e eeion iy detection filter
transmitters. ‘

The present system as devised for the Channel Islands is

Kippure Stockland Hill capable of providing 15 nulls, each null being independent
< 8B

and “steerable” through the forward acceptance front.
Should a new unwanted signal appear within the aerial’s
acceptance field, a 10dB reduction in its level can be
achieved in about 10 seconds. Sampling of all signals takes
place on the sync pulse tips.

2

FUTURE PLANS

The eventual Alderney off-air receiving station will
employ two aerial systems, the dish assemblies (modified
for u.h.f. working) and the SABRE system, the latter being
mounted on the lattice mast. It was feared at one stage that
aircraft flutter would be experienced from the island’s busy
airfield, but in practice the vertical acceptance angle and the
time constants of the system are sufficient to reduce this
hazard to a negligible figure. Selective fading within a single
channel spectrum can be compensated with both luminance
and chrominance correction by means of an equalising filter
system originally designed by the BBC.

The prototype SABRE system went into experimental
operation during January 1976. A standards converter has
already been installed at Fremont Point to down-convert
the 625-line signals for the 405-line v.h.f. transmitter which
will continue in operation for some years to come. This
converter has already permitted occasional use of the new
system to provide signals for the 405-line service.
Comments received from local engineers indicate that the
best pictures seen in the Channel Islands are now being
radiated from Fremont Point!

It is anticipated that the IBA’s uw.h(f. service will
commence during the summer of 1976. Fremont Point will
be on channel 41 (group B) with an e.r.p. of 20kW, while
Les Touillets in Guernsey will use channel 54 (group C/D).
Both transmitters will be horizontally polarised. :

Our thanks are due to the IBA, and especially to Terry
Long, Head of the R.F. Section and Paul Gardiner of the
Fig. 4: This map shows likely sources of interference with the  Engineering Information Service, for help in writing this
link receiving station at Alderney. article and for providing the excellent illustrations. [ |
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iSERVICING THE

"BRADFORD’ CHASSIS
SERIES 10 & 30

PART 1. by R W. THOMSON

THE Decca Bradford colour chassis first appeared as the
single-standard successor to the well-known CTV25. It was
a complete departure from the previous design, using a
vertical modular layout with easily removable panels. The
most laudable change was in the e.h.t. department, where a
tripler replaced the e.h.t. rectifier and triode stabiliser which
caused so many headaches, not to mention snaps, crackles
and very expensive pops, in the earlier set. When it first
appeared the Bradford chassis had a fully transistorised
decoder panel and was fitted with a mechanical tuner. This
is known as the Series 10 chassis. Sets fitted with it can be
recognised by the fact that the penultimate figure in the
model number is “1”, e.g. CS1910, CS2211, CS2213 and
CS2610. There were 19, 22 and 26in. versions as these
model numbers suggest. The later version of the chassis, the
Series 30 chassis, has been released with a wide range of
tube sizes from 17 to 26in. It’s fitted with either a
mechanical or a varicap tuner. The most notable modifica-
tion is in the decoder section, where a Motorola MC1327P
integrated circuit (alternative Texas SN76227) has taken
over the functions of quite a few of the transistors and has
lead to the RGB circuits being greatly simplified. The
penultimate figure in the model numbers is 3, e.g. CS1730,
CS1830, CS2230, CS2631 etc.

Spares for these chassis are readily available and they do
not suffer from having a profusion of transistors with
unknown names and even more obscure sources of supply.
All the semiconductors, with the exception of two i.c.s, are
Mullard types or equivalents, and as valves are used where
drive power is required servicing in those sections most
likely to give trouble, i.e. the timebases, is relatively simple.

A

P

Chassis in
servicing position

A: Fixing screws
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Though all-transistor designs have much in their favour, it
is a fact of life that valves are easier to replace than output
transistors — not only because less technical knowhow is
required but also because of the astronomical cost of large,
high-voltage transistors. To get back to the Decca Bradford
chassis however let’s start at the logical place, the tuner.

Mechanical Tuner

The Telefunken mechanical tuner is probably one of the
finest of its type and is very reliable. It has few of the wear
and internal breakage problems that seem to beset so many
of its competitors. .

In my experience drift or low gain complaints have been
few and have always responded to cleaning and lubricating
with Servisol or, depending on the nature of the fault, r.f,
amplifier transistor replacement. Drift is a common fault
with most mechanical tuners, and in some designs little can
be done to effect a cure — the trouble is inherent and
unavoidable. Such is not the case with the Telefunken tuner.

Three main causes of “failure to reset to tuned positions™
or “drift after station selection” have been found, only one
of which can be blamed on the tuner itself. The main cause
of this annoying fault is dust and grit on the sliding or
rotating surfaces. A good clean up and lubrication seldom
fails to restore normal working, provided the tuner is reposi-
tioned carefully so that all the buttons are clear of the holes
provided for them on the cabinet front. Friction here brings
on the same symptoms! The other point to watch is the
tightness of the screws on the rotor clamps in the tuner. If
these slacken off, failure to reset to the selected positions
will occur. 0 :

Whilst on the subject of cleaning, a word of warning on
the type of cleaner used. Not all the “handy aerosols”
available are really suitable for the job, i.e. they don’t all
clean and lubricate, while some are positively destructive!
There are few things more frustrating than a beautifully
clean and shiny tuner that sticks because of lack of lubrica-
tion and has to be retuned every time a station change is
made. Some of today’s cleaners are really meant for the
motor trade, and can damage components in a u.h.f, tuner.

Low Gain

When low gain is encountered, check the earth bond
between the tuner body and the small printed circuit board
carrying the external components. If this is 0.k., the r.f. gain
preset may be dirty or faulty through misuse — the latter
condition occurs when a keen but heavy hand turns the
control too far, bending the pip on the preset away from
proper contact with the track. A new preset is the only real
cure here. The setting of the control is simple but most
impertant. With the control set- approximately half-way,
select a station and tune it in. Then turn the control anti-

Fig. 1 (left): Method of lowering
and removing the chassis. The
bottom of the chassis is sup-
ported on nylon rollers: make
sure that they are in their run-
ners before withdrawing the
chassis too far — otherwise you
could end up with a cracked
c.r.t. neck.

Removal of
chassis
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DECODER PANEL ¢ R.T. gun drive lead

connections

CONVERGENCE PANEL

LINE OUTPUT SECTION

=== i iy
\RED GREEN BLUE ] 7]
Greyscale /
controls
Thermal
cutout
reset
button —
Aerial
socket
I.F. input
from tuner
I.F. PANEL — ] u ‘ [ TIMEBASE PANEL
. // o 1’ lr \V N
7/ \ CAUTION:
TP400 DO NOT OPERATE
TP401 RECEIVER WITH
THIS LEAD
Overall (VR421) Top (VR417) DISCONNECTED
PRE—SET Frame /(Height Line frequency Width Line linearity
CONTROLS: linearity (VR404) (L401) (VR451) (L408)

Fig. 2: Rear view of the series 10 chassis, showing panel and control layout. The series 30 chassis is basically similar.

clockwise until noise appears on the screen. Finally, gently
rotate the control in the opposite direction until a clean
picture just appears.

In the case of very low gain not attributable to the fore-
going or to an obvious aerial or aerial socket fault, check

¢ the voltage appearing on R37 on the if. panel. If this

exceeds 2:5V or so the fault lies elsewhere — we’ll return to
this later. If the voltage is approximately correct however
the tuner’s r.f. amplifier transistor is not operating normally,
the transistor itself being the most likely culprit and fairly
easy to check.

Transistor Replacement

Though manufacturers throw up their hands in horror at
the mere idea of removing a tuner cover, or even worse an
actual tuner repair being carried out by a non-boffin,
nevertheless transistor replacement is not beyond the
capabilities of a careful operator, given a steady hand, good
eyesight and slim fingers. Provided the transistor leads are
cut to the same lengths as those of the original, and that the
transistor is positioned as nearly as possible in the same
place as the original, any misalignment will be unnoticeable
— particularly as few tuners are called upon to track all the
way from the bottom of Band IV to the top of Band V.

The same remarks apply to the mixer/oscillator
transistor, failure of this being very uncommon though not
unknown. The symptoms are a blank raster and no sound,
with some sound hiss because the i.f. stages are operating at
full gain. With this symptom however the writer would
again first advise a check of the voltage on R37, as the
unusual beam limiting/a.g.c. system can cause similar
symptoms — but more of that later.
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Apart from the two transistors there is just one other
semiconductor device in the Telefunken tuner, the varicap
diode which provides a degree of a.f.c. This seldom fails but
is hardly noticeable even when it does, because of the
tuner’s inherent stability.

Electronic Tuner

With the electronic tuner fitted to most 30 Series models
there are no mechanical troubles because there are no
mechanical parts — apart from the button latching device
itself, which is small and not usually repairable if damaged.
Fortunately the unit is quite cheap to replace in the unlikely
event of it being broken. If trouble is experienced with it a
clean with Servisol or a similar product is all that is
necessary.

The remarks previously made about transistor replace-
ment also apply to this tuner. The smaller physical size of
the tuner and the presence of the varicap diodes and their
associated presets make the job even more tricky however.
Under no circumstances should the adjustment of the
control-voltage presets be disturbed — unless very serious
misalignment is evident. Even then, never disturb those not
controlling the transistor you’ve just changed. Otherwise
spurious bursts of uncontrolled oscillation can be triggered

" off, bringing you back to the no signal condition your

careful work was intended to cure.

IF Strip

Trouble in the next section of the receiver, the i.f. panel, is
most unusual. Being a low-level, low-voltage area this part
of the set can be relied upon to give long and completely
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Fig. 3: Internal view, with the chassis folded flat.

drift-free service. Like the decoder and timebase panels, it is
mounted vertically and held in place by spring clips, all
external connections being via plugs and sockets and
plugged flying leads.

Dismantly

The chassis itself is very easy to remove, being attached
to the cabinet by only two screws in the top corners. The
bottom of the chassis is supported on nylon rollers,
permitting the chassis to slide out to a hinged down position
that just allows valve and fuse replacement. All connections
to the tuner, speaker, front controls and deflection coils are
via plugs and are reasonably accessible. Above all, the
plugs are foolproof: it just isn’t possible, with the exception
of the audio wiring from the volume control, to connect the
wrong plugs to the various sockets.

A little care is called for when removing and replacing
the chassis, if only to avoid a few choice words being
uttered. No attempt has been made by the manufacturer to
round off the edges of the pressed steel supports and chassis
members, so that nicked fingers and scratched hands are
something of a hazard. Care should be taken to see that the
nylon rollers are actually in their runners. It’s quite on the
cards that they won’t be, or that one of them has come

406

adrift from the chassis itself. If this happens and the chassis
is moved too far out, a broken c.r.t. neck and the possibility
of a lethal dose of flying glass can be expected when the
chassis clears its supports. You’ve been warned then of this
dangerous and expensive possibility!

When lifting the chassis fractionally to clear the top
supports, be sure to take the weight of the left-hand corner
by the chassis itself, keeping the fingers clear of the decoder
components. Otherwise a cracked panel may be added to
your problems. The same can be said of panel removal and
replacement. It’s essential to move the fixing clips away
from the panels and not to bend the panels clear of the clips.
The latter is easy to do but flexing a printed circuit board
often results in minute cracks and hairline fractures that are
difficult to find. A careful approach to this is well worth-
while therefore.

Above all, never slide the chassis in or out when the
power is on, or switch the set on after sliding the chassis out
to its hinged position, without looking at the plugs
connecting the control panel to the receiver proper. On
some models it is quite possible for the large black plug and
socket to hook itself on to the field output transformer or
the h.t. choke, with the result of blown fuses, fault currents,
open- or short-circuit transistors and damage to the
plug/socket itself. Having spent hours tracing faults in
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Fig. 6: Modification to remove caption buzz under difficult
reception conditions. This should be tried only where normal
adjustments fail to produce any imprgvement, and will not
remove buzz due to signal overloading.

almost every section of the receiver after committiné this
error I can assure you that I am now very wary indeed of
this built-in trap.

IF Circuits

Returning to the i.f. strip itself however we have to report
that there are few bugs here. The three vision i.f. stages —
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Fig. 7: The sound circuits. Modifications to the audio output
stage in the 30 series chassis are shown on the right.

with a cascode pair in the middle — follow the well-known
Mullard circuit. The first stage is the only one to which
a.g.c. is applied, the gain of the tuner being set by the r.f.
gain preset previously mentioned. The a.g.c. is of the
forward type, biasing Tr3 on further as the signal strength
rises but producing a decrease in stage gain. This technique
is not only more predictable and precise than reverse bias,
but has less detuning effect on the circuit as a whole. The
final transistor Tr6 drives the single luminance/chroma/
sound detector D2 and also the a.f.c. circuit. Faults are rare
in this area. Transistors have been known to fail, but voltage
checks will soon reveal anything amiss in this respect.

Video Signal

The detected video signals are passed to the base of the
video emitter-follower Tr7. The transformer 1.21/22 is
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tuned to 6MHz and performs the dual functions of
removing the intercarrier sound signal from the vision
channel to avoid patterning, and at the same time feeds this
signal to the MC1351P intercarrier sound i.c. More on that

later. The video signals are developed across R42 and pass

via R43 to the luminance amplifier Tr201 and the
controlled chroma amplifier Tr210 (Tr205 on the later 30
chassis) on the decoder board.

Beam Limiting/AGC System

The d.c. level at the base of the emitter-follower is tied to
the voltage at the cathode of the PL509 line output valve —
i.e. the voltage across R467. This provides a very simple
and efficient beam limiting arrangement — and also- a trap
for the unwary fault finder. It’s for this reason that I have
emphasised the importance of checking the voltage at R37
when tracing low gain faults. A glance at the a.g.c. circuit —
transistors Tr8 and Tr9 — will show how effective this trap
can be! The composite video signal is d.c. coupled to the
base of Tr8, hence Tr8’s base is always at the same voltage
as the emitter of Tr7. The voltage difference between the
base and emitter of Tr8, and therefore its state of conduc-
tion, is governed by the setting of the contrast control VR59
which forms part of a potential divider across the Lt. line.
Tr8 is biased to conduct on the tips of the sync pulses only,
and an increase in the positive drive applied to it reduces its
collector voltage. This means increased drive to Tr9 — a pnp
transistor — whose collector voltage then rises. The a.g.c.
potential is taken from the junction of its two collector
resistors R49 and R52 and controls the gain of Tr3 as
previously described.

The beam limiting action arises since any greatly
increased demand on the power delivered by the line output
valve will increase its cathode voltage. Since this is linked via
R37, R36 and the detector diode to the base of Tr7, increased
beam current will have the same effect as an increase in the
video signal at this point in the circuit, i.e. it will result in the
a.g.c. circuit shutting down Tr3, thus in effect reducing the
video drive and in turn the current through V6. This is the
trap, since confusing symptoms can lead.to a lot of time
being wasted in chasing imaginary i.f. or tuner faults when
in fact the fault lies in the line timebase!

Beam Limiter Faults

It’s for this reason that I recommend a check on the

voltage at R37 before deciding for example that a grey,
watery picture is due to a gain fault. Under normal test card
conditions, with the contrast and brightness controls
adjusted for a good, clean picture, the voltage at R37
should read 2-2V on the 10V scale of an Avo Model 8 or
similar 20kQ/V meter. Any notable increase in this voltage

should lead to an investigation of the line timebase, a.

“notable increase” meaning one outside the normal 10%
tolerance allowed on this type of equipment. Under no
signal conditions a reading of 2-4V should be obtained at
the positive end of C60, rising to approximately 5-5V when
a good signal is being received, thus biasing Tr3 into a
lower gain condition. It is vital then to check that the low-
gain condition is not caused by a.g.c. action through excess
line output stage current. The PL509’s cathode voltage is
the key, and the most convenient point to measure it is at
R37 on the i.f. strip.

One cause of beam limiter action resulting in confusing
symptoms is changed value resistors in the line output stage
— R453 for example. We shall have more to say about this
when we come to the line timebase. The symptom when
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R453 goes high resistance is lack of contrast and bright-
ness. The suspicious will have noticed that there are two
electrolytic capacitors that could cause trouble. When C69
which decouples R37 dries up the brightness changes from
one side of the screen to the other. When C434 which
decouples the PL509’s cathode dries up the symptoms are
uncontrollable contrast, or picture instability when the
brightness and contrast controls are set higher than
normally. Finally, consider what happens should the
PL509’s cathode bias resistor go open-circuit. Its cathode
current will then pass via R36 and R37, which will burn
out. This condition can even occur if the tripler shorts and
none of the fuses blow.

Sound Channel

We left the sound signal blocked from the base of Tr7 by
L21. The secondary winding L22 couples it via C72 to the
MC1351P intercarrier sound i.c. which provides a low-level
audio signal sufficient to drive the triode section of the
PCL82 audio valve. The ic. operates at very low signal
levels so few problems should be expected — in fact I've not
yet encountered a dud i.c. of this type in the many chassis
that I’ve serviced using it. One or two cases of it being
responsible for an intermittent buzz, like intercarrier buzz,
which disappears for anything up to several days, have been
reported but I've not experienced this. In some areas where
the reception conditions are unusual caption buzz can be
difficult to deal with. A considerable improvement can be
obtained by replacing L21/L22 with a ceramic filter
(Murata type SFC6MA). The circuit changes required are
shown in Fig. 6. This modification should be made only
where other adjustments leave the problem unsolved, and
will have no effect where signal overloading is the cause of
the difficulty. '

Most sound faults occur around the PCL82, which is
mounted on the power panel at the bottom of the chassis.
Common troubles are shorted or open-circuit turns on the
output transformer T2, and the screen grid feed resistor
R82 going high resistance (distorted sound) or open-circuit
(no sound). R82 is on the power panel. Both these faults
were fairly common on the earlier Series 10 version of
the chassis, and result in the PCL82 having a short life.
Other common faults are dry-joints around the PCL82
valvebase and on the audio pin connectors and speaker
pins, and distortion plus low volume due to the pentode
section’s cathode bias resistor R78 changing value.

The PCLS82 has a reputation for ruining bias resistors,
screen grid feed resistors etc. due to internal faults which
cause sudden increases in the operating currents. This was
taken into account in the later 30 Series chassis by
introducing several modifications. These, in order of
importance, are as follows: the use of a stand-off type valve-
holder, provision of ventilation holes in the printed circuit
board around the PCL82, use of a modified output trans-
former, and the uprating of some of the more vulnerable
resistors in the circuit.

Intermittent sound on either panel can usually be traced
to cracks in the print around the heavy and totally
unsupported output transformer, particularly if the panel
has been removed and replaced a few times. In cases of
distortion try a new PCL82, check its pentode cathode
components R78 and the decoupler C81 and also its screen
grid feed resistor R82, and if necessary check the anode and
cathode resistors R77 and R76 in the triode circuit — these
also tend to change value.

CONTINUED NEXT MONTH
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Blown Mains Fuse

A Bush Model CTV182S colour receiver (A823 chassis)
had been working normally for over an hour but had then
suddenly gone off with “a considerable bang”. As expected,
we found that the noise had been caused by the 5A mains
fuse shattering, the other fuses in the set being intact. The
cause was clearly connected with the few components
associated with the mains input circuit — see Fig. 1. We first
checked the thyristor h.t. rectifier 8THY 1, since an anode-
to-cathode short-circuit in this would effectively connect its
reservoir capacitor 8C9 across the mains supply, the
600mA h.t. fuse being in circuit after this point. The
thyristor proved to be in order so attention was turned to
the next most likely suspect, the mains filter capacitor 8C5.
Due to the primary winding of the mains transformer 8T
there is always a low resistance across the input lead. So to
check 8C5 we unsoldered one end. This component also
proved to be in order, so we came to the conclusion that the
degaussing circuit could be faulty. To clear the coils and
their shunt capacitors 4C4 and 4C2 we removed plug 8Z3.
fitted a new fuse and switched on. Within seconds smoke
started to rise from the large carbon resistor 8R5. On
switching off and checking this component it was found to
have a resistance of less than 250Q instead of 680%, and
the value would undoubtedly have been much less when it
was running hot.

This resistor forms part of the degaussing circuitry. At
switch on the resistance of the positive-temperature
coefficient thermistor 8TH1 is very low and the high
voltage applied across the voltage-dependent resistor
8VDRI1 and the coils results in 8VDR1 being in its low-
resistance condition. With 8TH1 and 8 VDR 1 both in their
low-resistance states, maximum current flows through the
degaussing coils. As the temperature and thus the
resistance of 8TH 1 increases, so the voltage across VDR
falls and its resistance increases as well. The result is that
the current in the degaussing coils rapidly falls to a very
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Fig. 1: Mains input circuit, Rank A823 colour chassis. Failure
of the 5A mains fuse was found to be the result of a fault in
the degaussing circuit.
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low figure. 8R5 is there to ensure that current continues to
flow through 8THI1 so that it remains hot and in its high-
resistance state.

In the faulty set the reduced value of 8R5 had resulted in
excessive current in this circuit despite the presence of
8TH 1. This current taken in conjunction with the receiver’s
normal current had resulted in the mains fuse blowing. It’s
the first time we’ve come across this unusual fault.

There is no doubt that nearly all receiver manufacturers
consistently underestimate the wattage rating and/or
thermal considerations of composition resistors —
particularly high-value ones. I wonder how many service
calls and man hours per day throughout the country are
spent on replacing high-value resistors which have caused
reduced width, lack of height or low gain. Increasing the
wattage rating of a few critical resistors in the average
receiver would cost the setmaker a few pence at the most,
but would eliminate thousands of service calls during a
model’s working life.

No EHT

Sound but no picture was the complaint with a Bush Model
TVI81S (A774 chassis), and was found to be due to
absence of e.h.t. Only a smallish arc could be drawn at the
anode of the PL504 line output valve, while the arc
obtainable at the top cap of the DY802 e.h.t. rectifier was
little larger. The fact that the two arcs were of comparable
size suggested a faulty line output transformer, with the
e.h.t. overwinding failing to develop any real increase in
voltage. New valves had to be tried however, just in case.
The replacements failed to produce any significant increase
in arc size, so we next disconnected the scan coils in case
shorted turns were loading the stage. Shorted turns on
either of the line scan coils usually result in a wedge shaped
raster, but on occasion a severe short can result in
insufficient e.h.t. being developed by the line output stage to
illuminate the “screen. This action again failed to
significantly improve the lengths of the arcs. so the boost
capacitor and the high-value resistors in the v.d.r. width
stabilising circuit were next checked. All proved to be o.k..
and as the voltages in the EF 184 line oscillator circuit were
normal and the coupling capacitor 3C39 to the line output
valve was perfect there seemed little doubt that the trouble
was due to the line output transformer.

A new transformer was ordered and arrived after a wait
of about two weeks. On fitting it and switching on a perfect
picture was obtained. On then changing to the channel
transmitting the test card however the picture and raster
gradually faded away, the brilliance control having no
effect. There was still more than ample e.h.t., and on
switching off to make resistance checks which led nowhere
and then switching on again we found that the picture had
returned, only to fade away once more to a near black
background. The c.r.t. voltages were all about normal and.
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surprisingly, on shorting together the tube base grid and
cathode pins to remove the c.r.t. bias there was not the
expected peak white raster. It seemed at this point that the
c.r.t. was faulty, but on removing the base connector we
discovered that the tube’s cathode pin (7) was bent and was
failing to enter the appropriate base socket. Straightening
the pin so that it made normal contact resulted in a
constant and perfect picture.

The most surprising aspect of the latter fault was the
appearance of a good picture for about half a minute when
there was no cathode d.c. return path to chassis. The
conclusion we came to was that the initial beam current
was taken from the “space charge” inside the c.r.t.,
surrounding its cathode. The pin had undoubtedly been
bent while the set was standing in the workshop awaiting
the replacement transformer.

Blown Mains Fuse

A 26in. Pye colour receiver fitted with the 691 chassis had
a blown 2-5A mains input fuse. The fuse and the 0-02uF
mains filter capacitor are on the mains side of the on/off
switch in this chassis. The resistance reading across the
mains side of the switch with the set switched off was
infinity, so the filter capacitor wasn’t shorted (in recent
weeks we’ve had a succession of these capacitors going
short-circuit in a variety of makes of set). There was no
sign of a short from the h.t. rail to chassis, so attention was
turned to the line output stage where a reading of only
about 10092 was obtained between the anode of the PL509
line output valve and chassis (see Fig. 2). Our first
suspicion was that there was a heater/cathode short in the
PY 500 efficiency diode, but both this and the PL509 turned
out to be o.k. Our next suspect was the 0-47uF boost
capacitor C218 which is connected between the line output
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Fig. 2: Main elements of the line output stage in the Pye 691
chassis. The c.r.t. first anode voltage smoothing capacitor
C224 going short-circuit blew the mains fuse. Up-rating this
component from 1kV to 1-5kV gives improved reliability.
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transformer primary winding and an earthed secondary
winding. On disconnecting one end and checking however
this was found to be o.k., and the same was true of the
output transformer harmonic tuning capacitor C219. It
began to seem that the primary winding of the transformer
was shorting to the core, since the other capacitors present
are fed via high-resistance feeds. Nevertheless we checked
C224 which smooths the boost feed to the c.r.t. first anode
preset controls — and this turned out to be completely
short-circuit. It’s feed resistor R227 was found to have
fallen in value from 100k to only 100Q! It didn’t look
too bad, but when removed from the chassis broke easily.
A new C224, R227 and PYS500 — since it had been under
severe strain — resulted in a very good picture. Once again
this case proved how important it is to eliminate every
other possible cause before condemning the line output
transformer.

Lack of Width

An old KB Model WV70 dual-standard receiver gave a
very good picture but with the width reduced by about $in.
on either side. A new PL36 line output valve and PY801
efficiency diode failed to improve matters, but on changing
the ECC81 line oscillator full width was restored.
Generally speaking, line generators either oscillate or they
don’t, though on occasions as in this case the output
waveform developed is inadequate to drive the line output
valve fully, a point which should always be borne in mind
when dealing with inadequate width. There was no v.d.r.
width stabilising circuit on this old set.

Predominantly Red Picture

A predominantly red picture on a Bush Model CTV182S
(A823 chassis) was not due to misadjustment of the preset
controls. Voltage checks revealed that the collector of the
red output transistor 3VT1S5 was at under 80V instead of
100V (with the brightness control at maximum). This low
collector voltage, d.c. coupled to the c.r.t. cathode. was
caused by the higher than normal voltages discovered at
the base and emitter of 3VTI15, which in turn is d.c.
coupled to the driver transistor 3VT12 where again
incorrect voltages were found. The resistors in 3VTI12's
base bias network were checked and found to be close to
normal in value, the trouble eventually being traced to the
clamp diode 3D19 in this channel being leaky and thus
failing to keep the driver’s base voltage at the correct figure
of 2-2-5V (depending on the brightness control setting). On
replacing this BA 145 diode and readjusting the red drive
control 3RV8 and the c.r.t. first anode preset controls a
well balanced picture was obtained.

Weak, Unlockable Picture

Normal sound but only a very weak, unlockable picture on a
fairly bright raster was the fault on a 12in. valve portable set fitted
with the Thorn 980 chassis. Our first suspicion was that the
detector diode was high-resistance, a possibility that could easily
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be checked since (see Fig. 3) the diode’s output (cathode) is
returned to chassis via three chokes, a 470Q resistor and its
6.8k load resistor R24 while its anode is returned to chassis via
the secondary of the final i.f. transformer and a filter coil. Thus
connecting an ohmmeter between the control grid of the EF80
video output pentode and chassis should measure the load resistor
value one way (when the detector is reverse biased) but only the
4709 resistor and the forward conductance of the diode the other
way (diode forward biased). These tests showed that the diode
and the associated resistors were in order, so next we checked the
voltages in the video output stage.

Final IF transformer can

Fig. 3: Method of biasing the video output valve (V5) in the
Thorn 980 chassis. Incorrect voltages, shown in brackets,
were due to the bias stabilising resistor R26 having fallen
in value to less than 3kQ.

At 185V the anode was well above the correct figure of 140V,
and at 155V the screen grid was markedly below the correct
figure of 195V. The cathode voltage was found to be in
excess of 15V instead of 3-8V. The valve was clearly heavily
overbiased, and thus unable to respond to the output from the
detector diode. Since capacitive coupling is used between the
output pentode and the c.r.t. cathode the pentode’s excessive
anode voltage would not affect the normal brightness control
range. The only possible cause of the three voltage changes was a
major reduction in the value of the 39k bias stabilising resistor
R26 which is connected between the pentode’s screen grid and
cathode. This was found to be the case even without the need to
make any further tests since it was observed to be badly
discoloured and running extremely hot. It’s a vertically mounted
composition type, near the EF80. On test, its value was found to
be under 3k$2 instead of 39kQ. As expected, the value of the 330Q
cathode bias resistor R28 was also found to have changed
substantially, due to the excessive current flowing through it.
After changing both resistors a first class picture was obtained.

No Results

A single-standard Pye hybrid colour receiver we attended to had
a blown mains fuse. From past experience with such sets we
directed attention to the line output/e.h.t. department, where a
dead short-circuit was found from the top caps of the PL509 line
output valve and PY500 efficiency diode to chassis. On removing
the PY500 we found that it had an internal short from its top cap
(cathode) to its anode (pins 2, 7 and 8). Now this of itself would
not have caused the mains fuse to blow, but did indicate that the
valve had been grossly over-run. A further check revealed that
with the valve removed there was still a short-circuit to chassis.
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There was no burning smell from or signs of damage to the line
output transformer, so our immediate suspect was the 0-47uF
boost capacitor which is returned to chassis via windings on the
transformer. It’s connected between terminals 5 and 6 of the
transformer and is rated at 1kV working. Snipping one end off
proved that it was short-circuit and after fitting a replacement
normal results returned.

A capacitor of this rating may well not be in your replacement
stock. It is permissible to make up the value with two or.three
smaller types in parallel, but it is not permissible to use two 600V
or 750V types in series. Apart from decreasing the net
capacitance, the insulation value of capacitors varies from sample
to sample. Thus the total applied voltage will be divided in
accordance with the insulation resistance of each capacitor. One
will take a greater proportion of the applied voltage therefore, and
this could well exceed its nominal working voltage rating. In
consequence it could break down with the result that the voltage
would then be developed across the remaining czpacitor causing
this to break down as well.

Intermittent Screen Black Out

A valve v.h.f. portable set fitted with the Thorn 980 chassis would
work perfectly for hours. The screen would then suddenly black
out, leaving the sound unaffected. The c.r.t. grid is returned to
chassis via a 10k resistor (R93, see Fig. 4) which provides an
injection point for the negative-going field and line flyback
blanking pulses. Its cathode is a.c. coupled to the EF80 video
amplifier by C26, the brilliance control R91 varying the d.c. bias
applied to the cathode via R92. When the picture blacked out, the
c.r.t. cathode rose to about 140V and was completely unaffected
by the setting of the brilliance control. Since the grid was at
virtually chassis potential, the c.r.t. was biased back to —140V
under these circumstances, cutting off the beam current.
Momentarily shorting the grid and cathode (pins 6 and 7) resulted
in a full brilliance unmodulated raster, the action having 