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So many readers have taken advantage of this award-
winning service that the economies made are being
passed on to you. Despite inflation, prices for Superprints
are the same as for last year, and prices for standard size
prints are even lower! Here is the price range—and
remember, Superprints give you 30 per cent more

picture area.

No. of Exposures Superprints (inc. 15% VAT) Standard size prints (inc. 15% VAT)

1215 £1.65 £1.49
20-24 £2.20 £1.99
36 £2.95 £2.49

Plus 30p post and packing.

Extra set of prints (any size) £1.40.

RELIABILITY AND QUALITY

Allour prints are made on super high-gloss Kodak paper.
They are checked at every processing stage for accurate
colour reproduction by the Kodak Monitoring Service—a
Gold Award Winner in both 1984 and 1985. After allowing
for postal and peak-period delays, you should normally
expect your prints by First Class return post after seven to
ten days.

"TELEVISION'
PHOTO SERVICE

ALL YOU HAVE TO DO

Send your film together with cheque or postal order in
the Freepost envelope enclosed with this issue. Or fill in
the coupon below and send together with your fitm and
remittance in a strong envelope to: Readers Photo
Service, FREEPOST, PO Box No. 42, Brunel Road,
Newton Abbot, Devon TQ12 4XJ. All popular makes and
sizes of film are accepted, and you have a full money-
back guarantee. Credit is given for prints that do not
come out.

PERSONALISED SERVICE

Readers know we care for their prints. If you have any
queries, phone 0626 67150.

SPECIAL FILM OFFER

Even if you do not have an exposed film ready for
processing, you can obtain films from us at highly
competitive prices Fresh Kodacolor VR Film for colour
prints from only £1.99. Konica SR High Resolution Film
for colour prints from £1.50 and when you order three you
get another one FREE.

To take advantage of this offer, you must use the special
order form on this page.

Sizes of Photos (Approx.)

Superprint sizes: 4"x4" (126) 4" x5" (110 and Disc) 4"x6" (135)
Standard print sizes: 3.5"x3.5" (126) 3.5"x4.5" (110 and Disc)
35"x5" (135)

USE THIS LABEL IF YOU HAVE NG ENVELOPE OR PASS TO A FRIEND. IT S USED TO ENCLOSE YOUR PRINTS.

TO DROER NEW KODACOLOR FILM | TOORDERNEWKOMCAFILM | | TOSEND FILMS FOR PROCESSING
Please write quanity required in the Please write quanity required in the lenclose........films for processing.
| box(es) below. box(es) below. Please send flick boxes)
; size | each  quty amount each _lguty 4 for 3| amount 2”’;5“:“;”73 ﬂ
Coroz letoaF— 11— 1 T Teaen] | | Standard Prints
[ 12624 | £199 150 | I =
Kodacolor —— —+—— KONICA 624 £ S-O—F {E450 EXTRA SET OF PRINTS ]
; 11024 | £199 | £150 £450 -
VRfim | ==+t 11| SR F—tegzat— 1 | Ienclose cheque/PO
for 13524 £199 | flm for £150 | |£450| g e e B
G |13 [c2a9 | | || Color €220 1e660] | | READERS PHOTO SERVICE.
[ 15 Discl£1.99 [ 15Disc[£150 | [e4.50 | | ENCLOSE ORDER FORMS & PAYMENT
Chegue/PO payable to Cheque/PO payable to ¢ FOR NEW FILMS T0O IF REQUIRED.
READERS PHOTO SERVICE "1 | READERS PHOTO SERVICE ———— | Name
- Name Address e
Address Address -
3
Post Code PostCode— | = Post Code 2

D S S D S G STED Ghmn CEIL S CEIL CIED s S SrED SRR s S TSR s v e —
It you are not satistied with your order piease feturn 1t for rework Credit of refund Our tiability for loss or damage is imited to the cost of unexposed film and any prepaid processi

g Additonal liability 15 undertaken at a suppiementary charge Mimum order value £1 00

Prices and matenals correct at ime of pnating and are subyect (o change withoul nolice This service 1S operated in association with Nashua Photo Products Ltd Brunel Road Newton Abbot Devon TQ12 4PB Registered no 1021605 England
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COPYRIGHT

© IPC Magazines Limited, 1986. Copyright
in all drawings, photographs and articles
published in Television 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 advertise-
ments should be addressed to the
Advertisement Manager, “Television”,
King’s Reach Tower, Stamford Street,
London SE1 9LS. Editoriai correspondence
should be addressed to 'Television”, IPC
Magazines Ltd., King's Reach Tower,
Stamford Street, London SE1 9LS.

SUBSCRIPTIONS

An annual subscription costs £14 in the
UK, £17 overseas (by surface mail). Send
orders with payment to Quadrant
Subscription Services Ltd., Oakfield House,
Perrymount Road, Haywards Heath, Sussex,
RH16 3DH.

BINDERS AND INDEXES

Send orders for binders (£4-50) and indexes
(75p) to the Editorial Office, Television, IPC
Magazines Ltd.,, King’'s Reach Tower,
Stamford Street, London SE1 9LS. Prices
include VAT and postage. Add 60p for
overseas orders.

BACK NUMBERS

Some back issues published during the last
six months are available from the Editorial
Office at £1-40 inclusive of postage and
packing. Address as above.

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 on dealing with
servicing problems should be directed to
our Queries Service. For details see our
regular feature “Service Bureau”. Send to
the address given above (see:
"correspondence”).
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Leader

Modern Receiver Circuitry, Part 3
-The way in which the signals at the output from the
vision detector are separated and processed, including an
account of the operation of a modern single-chip PAL
decoder and a look at RGB output circuits.

Next Month in Television

Grundig’s Satellite TV Receiver Steve Beeching, T. Eng.

A preview of Grundig's approach to satellite TV
reception.

Letters

Servicing the NordMende F10/F11 Chassis  Christopher Holland
This major European CTV chassis features some novel
circuitry, specifically a step-up chopper power supply and
a thyristor field output stage. An account of the
operation of these circuits and guidance on fault finding.

Teletopics
News, comment and developments.

The Development of Colour Tubes, Part 1
This initial instalment outlines the ‘evolution of the
different types of colour tube from the earliest delta-gun
type to the 45AX — via the Trinitron, PIL, 20AX and
30AX types.

Servicing Teletext Decoders, Part 5
How to g{o about fault finding, with specific reference to
the initial Philips/Mullard chip set. Interpreting display
errors and using an ASCII table to relate errors to data
lines and memory locations. Notes on the effects of LS|
chip faults.

VCR Clinic
Reports from Christopher Holland, Les Harris, Philip
Blundell, Eng. Tech., Steve lllidge and Mick Dutton.

LCD TVs from Citizen
How Citizen's pocket TV set produces a picture on its
18,000 pixel liquid-crystal display.

TV Fault Finding
Reports from Alan Shaw, Michael Dranfield and Philip
Blundell, Eng. Tech.

Long-distance Television
Reports on DX reception and conditions, news and a
review of the Fringe Electronics f.m. radio preamplifier.

Other things and other places Les Lawry-Johns
Les takes a break from TV matters and heads for far off
Dersingham — in a rather roundabout way.

Servicing Sinclair Microcomputers, Part 2
Complete circuit for the ZX81, along with a detailed
fault-finding procedure and data on chip pin conditions.
An easy way to get acquainted with microcomputer
servicing techniques.

Service Bureau

Test Case 282

J. LeJeune

Eugene Trundle

Mike Phelan

Roger Bunney

Ken Taylor

OUR NEXT ISSUE DATED JULY WILL
BE PUBLISHED ON JUNE 18

TELEVISION JUNE 1986

473




MANOR SUPPLIES

MKYV PAL COLOUR
TEST GENERATOR FOR TV & VCR.

\

e . ]
8 TEST 8
o DEMONSTRATIONS E.];EB
0 AT 172 g -
*  WESTEND LANE *

.

% 40 different patterns and variations.

% Broadcast transmission accuracy (fully interlaced sync
pulses with correct picture blanking).

% EBU colour bars, BBC colour bars, whole rasters & split
bars (specially useful for VCR servnce) white, yellow,
cyan, green, magenta, red, blue and black.

% Chequerboard.

% Mono outputs with border castellations, cross hatch,
grey scale, vertical lines, horizontal lines and dots.
UHF modulator output plugs straight into receiver
aerial socket.

% Additional video output for CCTV & VCR.

Y% Facilities for sound output.

Y Easy to build kit, standard parts. Only 2 adjustments.
No special test equipment required.

Y% Mains operated with stabilised power supply.

Y All kits fully guaranteed with back-up service.

Y% Also available with VHF Modulator.

Price of Kit £70.00

Case (10"x6"x2V4") app. £8.60

Optional Sound Module (6MHz or 5.5MHz) £3.90

Built & Tested in Case including Sound Module ~ £108.00

REPORT | Post/Packing £2.50
*n:umsnon'lAdd VAT 15% TO ALL PRICES

L DEC. 1982

% Output at UHF, applied to receiver aerial socket.
% In addition to colour bars R-Y, B-Y etc.

% Cross-hatch, grey scale, peak white and black level.
Y Push button controls, battery or mains operated.

Y Simple design, only five i.c.s on colour bar P.C.B.
PRICE OF MK 4 COLOUR BAR GENERATOR KIT
£30.00. CASE £8.60. BATT HOLDERS £4.20. MAINS

SUPPLY KIT £4.20 (Combined P&P £2.20).
MK 4 (BATTERY) BUILT & TESTED £58.00 + £220 P& P. | ..
MK 4 (MAINS) BUILT & TESTED £68.00 + £2.20 P & P. VAT
VHF MODULATOR (CH 1 to 4) FOR OVERSEAS £5.75. 15%
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

THORN TX9 MK2/3, TX10, teletext

Mullard Decorder panel + Interface £35.00 p.p- £1.80

THORN TX10, PHILIPS G11 PRESTEL, TELETEXT

Mullgdsl(_)lmts VM 6230, 6330 plus Line Coupler & Interface £38.00

P-P

EXTERNAL TELETEXT ADAPTOR

gADOFIN) with cable remote control. Fully tested. £150.00 p.p.
00. Plugs into aerial socket of any T.V.

SPECIAL OFFER (shop customers only).

SURPLUS ‘AYR’ TELETEXT EXTERNAL ADAPTOR UNITS.

Ideal for experimental use £50.00.

TV SERVICE SPARES
BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF
TECHNICAL EXPERTS

LOPTs, TRIPLERS, PANELS, TUNERS, SELECTORS ETC.
SPECIAL OFFER Ex rental T.V. Sound & Vision Tuner Units. Ideal as front
end for Monitors, Portable Video, HiFi, etc. Deluxe Cabinet, mains
operated, 8 position selector, Saw Filter IF. Only £15.00 p/p £2.80.
Sge R Mullard/i’hlhps quaht UHF modulator (audio & video
input ex newecxhﬁZ ent £5.00 p.p. £

IPS G11 P, LS (teste 0&
Power, , IF, decoder £18.00 each p.p. £2.00. SmnPanelmMpp £2.80.
PHILIPS G1i PANELS ex rental (untested)
Power frame, IF, decoder £10.00 each p

HILIPS HANDSETS ex rental (untested)) CI'X "K4, K35 etc. Teletext +

deeo £5.00
THORN 9005 l?ausl(t)%mdmﬁGulde £1.00 Egg 30p.
THORN REMOTE CONTRO!

8800/9800 (2-button) £10.00; TX9 ULTRASONIC (3-button) £15.00; TX9,
TX10 Infra red £18.00; TX9, TX10 Infra red Teletext £20.00, p.p. £1 20,
TX10 Remote & Tumng control panel (1515 £9 40 p.p. £1.

TX9/TX10 Teletext interface panel (1524{ dp

THORN TX10 Faaa Control Panel! incl nfra Red Remote Control receiver

lﬁ‘P’I‘XlgO Series Facia Control Panel with 8 position Channel Selector

SAW E’&TER IF AMPLIFIER PLUS TUNER complete and tested for T.V.
Sound & Vision. £28.50 p.p. £1.20.
THORN TX9, TX10 Saw Filter IF Panel. £5. 00 p %gg
PAL DECODER KIT (Video to RGB) for Momtors 00 p.p. £1.00.
PAL ENCODER KIT (RGB to Video) £18.50 p.p. £1.30
TELETEXT DECODERS New & Tested Mullard VM 6101 £30.00, Texas
XM11 £40.00, KT3 Tested £30.09, Untested £5.00 p.p. £1.60
CROSS HATCH UNIT KIT, Aerial Input t incl. T.V. sync. and UHF
Modulator, Batte|2' O%rated also gives Peak White & Black Levels, can be
used for any set. £12. 18&13 gclum Case £2.90, De Luxe Case £6.80
BﬁFﬂ 40)ADDITIONALG Y SCALE th£290pp 48

SIGNAL STRENGTH METER KIT £22.00 Alum. Case £2.90. De
Luxe Case £8.60 (Built & Tested £46.50) p.p. £2.30.
CRT TESTER & REACTIVATOR KIT For Colour & Mono conilgglete with
.{(:23?3% Panel Meter Indicator - can be adapted for latest CRTs £29.50 p.p.

BUSH A823 Convt(:xFence Time Base Panels £5.00 each. p.p. £1.80.
BUSH Z718 BC6100 series IF Panel £5.00
BUSH A816 IF Panel (Surplus) £1. 00 p& 80!])) 5 for £4.00 p.p. £1.40.
GEC 2040 D er Panels, £1.50
GEC 2110 PANELS Frame £8. 50 p £1.40. Sound £2.50 (testega p-p. 80p.
GEC 20AX Line Time Base £18.00. IF-Decoder £12.50 p.
PYE 691-7 CDA Panels. Makers tested stock. £6.00 p-p.
THORN TX9 Panels ex factorg0 for small spares. Includes 1Cs &
Semiconductors etc. £3.00 p.p. £
THORN TX9 Panels salvased ex factory for spares incl. LOPT & Mains
Transformers. £10.00 p.p.
THORN TX9 Panels ex factory salvzged oon;glete cond. £20.00 p.p. £2.80.
THORN 3000/3500 Power si’rp ly P Tp 1.00.
THORN 8000, 8500 coder Panels ested 510 00 £ £2.30.
THORN 8000/8500 F/Decoder Panels salvaged £3.20 &
THORN 9000 IF/Decoder Panels Salvaged %or spares £2.50 p.p. £1.80.
THORN 9000 Frame Time Base £8.50 1.80.
PHILIPS G8/G9 IF/Decoder Panels for small spares incl ICs £2.50 p
G11 PANELS, Ex Rental SCAN (inct LOPT) £28.00 p.p. £2.50 %sted)
G11 PANEI.S Power, Frame, IF, Decoder, £18. 00each p.p. £2.00 (tested).
GRUNDIG 8630 Series Varicap Tuners £5.00 p.p. £
U321. ELC1043/5 £7.80 Eg . Makers Controls PYE CT200 4PSN £7.50,
BUSH 4PSN £4.80, DECCA 4PSN £5. 80 6PSN £6.80 J % 80p. etc.
BUSH “TOUCH TUNE” Varicap Control 2585 710 p.p. '£1.00.
VARICAP UHF-VHF ELC 2 £9.80 p
UHF/625 TUNERS, many different s m stock DECCA Bradford 5

smon MULLARD 4 mon £2 50 AP Rotary £4.80 p.p. £1.80.

UND IF Panels

LOPT TESTER, Service De& approved £15.90 p p
LOPTS New and guar. P/P ono £1.35, Colour £1.50, Bobbms 80p.

BUSH, MURPHY 774 series............ RBM.T20, T2 ....coovvvrniiieianns £9
BUSH, MURPHY A816series ..mso R.B.M. T20, T22 Bobbin .£5,
I-‘ERG. HMYV, MARCONI, UL DECCA Bradford (s!ate M £8
1500, 1590 1591 1612,1613, 1712 DECCA 80, 100... . .£8,
THORN 1600 1615 1690, 1691 FIDELITY ZX2000 £16.
GECseries 1 &2...... GEC 2110series ..... £10
INDESIT 20/24EGB ITTCVC5109,CVC2................. £9
ITT/KB VC200, 300....... ITTCVC2S, CVC30series

3] :
BezEERsREE2SERRE

PHILIPS 170, 210, 300series ...........
PYE, INVICTA, EKCO.
368, 169, 569, 769 series ..............

PYE 691-697 (state model no.) .
PYE725(9%0°) 731t0o 741......
PHIL

.?%kpbw n s#ﬁks%
EBEBEE 7 KEREBLE

SPECIAL OFFER IPSGS ..
DECCA 1700, 2001, 2020, 2401, 24. PHILIPS G9 ..
GEC 2114}/}unior Fineline . PHILIPSKT3....
PHILIPS320........... THORN 3000/3500
RBMAR23 .......... THORN 8000, 8500, 8800 £12.80
GEC 2028, 2040,2100 THORN 9000 to 9600 £12.90
PYE713,715........... THORN 9800 .. £19.80
PHILIPS S70,571 o..ooooooeoooos £6.80 THORNTXY ..o £14.80
OTHERS AVAILABLE, PRICES ON UEST.

TRIPLERS Full range avallable Mono & Colour.

Special Offer: THORN 3000/3500 EHT Tngller £2. Soig& £1.30.
6:3V CRT Boost Transformers for Colour Mono p.p. £1.40.
THORN TX10 focus control £8.80

' AT SHOP PREMISES

ALLERS WELCO
UIRIES INVITED
POPULAR MODELS

C
THOUSANDS OF ADDITIONAL ITEMS, EN
LARGE SELECTION TESTED COLOUR PANE
Goods available if in stock immediately over shop counter (Mail order
between 3 days and 1 week from receipt of order). ADD VAT 15%
Telephone 01-794 8751, 794 7346
MANOR SUPPLIES
172 WEST END LANE, LONDON, NW6 1SD
NEAR: W. Hampstead Tube Stn. (Jubllee) Buses 28, 159 C11 pass door
W. Hampstead Brit. Rail Stn. (Richmond, Dalston, Stmionl N. Woolwich}

W. Hampstead Brit. Rail Stn. (St Pancras, Bodhnl)
Access from all over Greater London.

Mail Order: 64 GOLDERS MANOR DRIVE, LONDON NW11 SHT
PLEASE ADD VAT 15% TO ALL PRICES INCL P+P
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(INCREASE YOUR PROFITS IMPROVE YOUR SERVICE WITH RELIABLE COST EFFECTIVE TEST EQUIPMENT Qkfgg AVAIABLE T
Digital Multimeters
LEADER LCT-910A THE VERY LATEST SC110A LOW POWER, Oscill
CRT. TESTER-REJUVENATOR FULL ST o sososcre Signal Generstor
Our top selling instrument is designed g:‘;to;arLFé:qmmMmm
to readily test the various characteris- — i T RN — CRT Tester/Rejuvenator
tics and rejuvenation of both colour and ;2\ Cano D Ay - i I
B/W CR.Ts. . e = . c .B T.y: Field Strength Meter
* Tests for shorts and leakage between N @ Q@ Holc) 0- 3 8 ] DiatallCapacitance Metey
electrodes. S = : — LARGE S.AE.
* Tosts cathode emission characteris- < \ ) FOR COMPLETE LIST.
tics. —

* Separately checks condition of guns.

# Removai of shorts and leskage be-
tween electrodes.

# Checks heater warm.up characteris-

The new Thandar SC110A represents a break-through in oscillo-
scope development. The SC1104 is ONLY TWO INCHES thick and

tics. weighs under two pounds, yet retains the standard features and
# Rejuvenation of low emission controls of 8 bench oscilloscope. FITS IN A BRIEFCASE
cathodes with automatic timing. PRICE £260 + £39 VAT Full Bized Performence
# Super rejuvenation with manual con- * 10 MHz bandwidth. * 10 m¥ per division sensitivity.
trol. : :‘u-l mqge‘v lucl:l(l)i‘e/s‘;::a piro;ildod inaud:’f.\g v ‘umu,:v v ﬁtl’:olin ) e
# Complete with tube base adaptors. ER uns on 4 to via disposabie batteries, re-chargesble cells, or
Size: H 230mm W 330mm D 120mm. LOPT TEST 4 ouptor
Size 255mm x 148mm x 5Omm. PRICE £165.00 + £24.76 VAT
BK’s REVOLUTIONARY DYNAMIC Accessories: Carry Case £5.95 + £0.89 VAT.
LEADER HIGH VOLTAGE LOPT' TESTER x 1 Probe £7.50 + £1.13VAT.
METER EHT PROBE Revolutionary L.O.P.T. tester. Operates x 10 Probe £8.50 + £1.28 V.AT.
Measures up to in aFnamic mode which actually tests the x 1/x 10 Switched Probe £10.50 + £1.58 V.AT.
40 K.V. D.C. with LOP.T. under high voltage conditions AC Adaptor £6.96 + £1.04 VAT.
suz;rv without de-soldering or removal.
St Size 75x100x40 mm. Supply 240V AC
METER HAMEG HM 203-5 20MHz
PRICE £25.99 + £3.90 VAT DUAL TRACE OSCILLOSCOPE:
SPECIFICATION:
*BANDWIDTH DC-20MHz )

*SENSITIVITY CH1, CH2 2mV-50WDIV d |
*TIMEBASE 40nS to 0.25 CM
*TRIGGER DC-40MHz Auto-Normal-TV
*CALIBRATION OUTPUT

CRT TESTER-REJUVENATOR

BK's C.R.T. TESTER-REJUVENATOR

PRICE :
Tests and rejuvenates blue, green & *CH3 ADD AND INVERT FACILITY
£32.00 red guns separately. Fitted with delta and *ALT/CHOP SWITCH WITH COMPONENT
+ £4.80 P.LL. sockets. Compact size 120x65x60 *L ARGE RECTANGULAR SCREEN 8 x 10 cms. TESTER
VAT mm. Supply 240V AC *BUILT IN SEMICONDUCTOR COMP. TESTER
*SIZE 285mm X 145mm X 380mm. PRICE
PRICE £32.00 +£4.80VAT *SUPPLY 110-125-220-240V AC 50-60Hz

£270.00 + £40.50 VAT

FULLY ‘g
* GUARANTEED o 2 YEAR WARRANTY Optional probes as above

U.K. Post Paid, Export orders welcome, please deduct V.A.T. and enquire for Overseas carriage cost. Barclaycard/Access orders welcome, or Cheque, Bank Draft,
etc., with order please. Large S.AE. for technical leaflets of complete range. Delivery normally within 7 days.

(8] B. K. ELECTRONICS veoe v, “iicix 3% orn reo 0702507572

Universal Semiconductor Devices Ltd. MAKE YOUR INTERESTS PAY!!

17 GRANVILLE COURT, GRANVILLE ROAD, : iy

HORNSEY, LONDON N4 4EP, ENGLAND. Train at home for one of these Career Opportunities

»

TEL. 01-348 9420/3425 * TLX. 25157 usdco g More than 8 million students throughout the world have

WE OFFER ONE OF THE LARGEST RANGES OF SEMICONDUCTORS AT HIGHLY found it worth their while! An ICS home-study course can

ECONOMICAL PRICES. THE FOLLOWING SEMICONDUCTOR TYPES ARE AVAILABLE help you get a better job, make more money and have

FROM STOCK. IF WE DONT STOCK WHAT YOU NEED THEN WE CAN GET IT FAST el i

FROM OUR FACILITIES IN WEST GERMANY AND USA UPON REQUEST. g‘:g&gﬂ&%g&,‘g& Ia%sdhl:suq\\ée{a?geysiaégszgggﬁggiég

TRANSISTORS - BIPOLARS - GERMANIUM AND SILICON school in the world. You learn at your own pace, when and
Smﬁ‘s'GNAL where you want under the guidance of expert ‘personal’
B tutors. Find out how we can help YOU. Post or phone today

DARLINGTONS - ALL SHAPES AND SIZES

VHE/UHF DEVICES - ALL SHAPES AND SIZES for your FREE INFORMATION PACK on the course of your

choice. (Tick one box only!)

—_—— e — o — —

FETS - POWER MOSFETS
UNIJUNCTIONS @ @ L oA ‘ - 5 \
semiconductors Electronics Radio, Audio &
DIODES - GERMANIUM AND SILICON ENE  for system A amp | CJ | TV Servicing O |
RECTIFIERS AND BRIDGES ; - - -
OPTO-ELECTRONIC DEVICES N\ available on Basic Electronic Radio Amateur
LEDS OF ALL SHAPES AND SIZES SPECIAL l Engineering [] |Licence Exam nill
THYRISTORS AND TRIACS - ALL OFFER (City & Guilds) (City & Guilds)
SHAPES =
@ & SIZES l | Electrical Car ) l
% RATINGS | Engineering [ | Mechanics O |
{NTEGRATED CIRCUITS: -
CONSUMER — DIGITAUANALOGUE E:‘,\, Elec. Contracting/ computer
MICROPROCESSORS AND  PERIPHERALS [ | Installation ] | Pprogramming O |
IC SOCKETS
JAPANESE COMPONENTS — VAST RANGE OF DISCRETES AND CONSUMER IC's. | GCE over 40 ‘0’ & ‘A’ level subjects U |
MAIL ORDER CUSTOMERS: PLEASE SEND FOR OUR COMPREHENSIVE PRICE LIST,
ENCLOSING £100 IN STAMPS, CHEQUE OR POSTAL ORDER. | Name: |
CATALOGUE SENT FREE OF CHARGE, WHEN REQUESTED ON OFFICIAL LETTERHEAD
{WITHOUT REFUND), TO OEM'S, SCHOOLS, COLLEGES, UNIVERSITIES, GOVERNMENT | Address: |
INSTITUTIONS, COMPUTER FIRMS, ELECTRONIC REPAIR FIRMS AND DISTRIBUTORS. P. Code
SPECIAL DISCOUNTS AND PAYMENT TERMS ARE AVAILABLE TO ABOVE | ioteinationallCort dapandance) Schools I
INSTITUTIONS. Dept. EGS66, 312/314 High St., Sutton, Surrey
PLEASE ENQUIRE FOR QUANTITY DISCOUNTS. | (st1h 1;RhTeI: )01-643 9568 or 041-221 2926 J
ot ours}.

WE WELCOME TELEPHONE AND TELEX ENQUIRIES!
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HOW TO ORDER
ADD 87p per order P+P Goods are despatched on the day we mce‘we*our
™ = (U.K.). Heavier parcels e.g. order. If for any reason we are out of stock we will try
cable, service aids, us. to inform you as quickly as possible. We try our best
coils please allow £1.50 P+P to give a speedy, fair and efficient service. V.A.T.
S cou, ooy Gl Wl 1300 Sanon Pl sk H it you roed 5 1ot I v
at cost. First il s u service. ask if what you is not listed — we
104 ABBEY STREET, ACCRINGTON, LANCS BBS 1EE. i i a0 15 1017 0 it G b
- - = H otal ex re notce, in some cases we may have supply an
Tel: 0254 36521/32611 Telex: 635562 Griffin G (For P.V.) VAT 10 totl ¢ iy
SEMICONDUCTORS INTEGRATED CIRCUITS DIODES
AC107 35 | BCSS0 10 | BF2T 24 | R20088 1.90 | AN2140 3.91 , SN76I3IN  2.00 | TCA900 2.20 | UPCII77H 315 | AA119
AC126 34 | BCS57 10 | BF273 24 | R20108 1.92 | AN240 3.84 | SN76226DN  2.72 | TCA910 2.20 | UPC1178C  4.21 | BA102 17
AC127 34 | BCSS8 9 | BF274 24 | R2265 1.50 | AN318 6.37 | SN7627N  1.18 | TCA940 1.95 | UPC1180C  1.84 | BA115 1
AC128 34 | BCE3S 19 | BF336 40 | poso a4 | AN262 410 | SN7653N  1.70 { TDA440 2.20 | UPC1181H  1.62 | BA145 17
AC128K 40 | BC637 23 | BF337 41 | poaon 67 | AN3D1 5.15 | SN76033N  2.49 | TDA1002 1.95 | UPC11B2H  2.95 | BA148 17
AC141 62 | BC639 30 | BF338 4 ‘ AN7150Q 3.97 | SN76544N  2.35 | TDA1003A  5.50 | UPC1183H  2.48 | BA154 6
AC141K 39 | BCB4D 32 | BF355 56 | R2461 50 | AN634D 7.85 | SN76650N  1.24 | TDA1006A  2.50 | UPC1185H  3.66 | BA1SS "
AC176 35 | BCY72 13 | BF362 68 | R2540 3.20 | ANGHMIN 8.97 | SN76660N 80 | TDA1005 3.60 | UPC1186H  1.60 | BA1S56 15
AC176K 35 | BD115 45 | BF363 72 | RC4558 2.20 | ANG344 7.85 | SN76666N  1.52 | TDA1010 3.30 | UPC1188H  4.99 | BA157 2
AC186 41 | BD116A 90 { BF371 30 | RCA16334 90 | BAS21 2.80 | SN76530A  1.47 | TDA10M 4,00 | UPC1190G  1.20 | BA37 %
AC187 38 | BD124P 84 | BF392 35 | RcAlG029  1.18 | BAS36 3.00 | STKO15 7.36 | TDA1035 470 | UPCI198C  4.00 | BAX13 4
AC187K 46 | BD131 50 | BF422 3 | péaigoss 118 | CASSS 46 | STK032 = TDA1037 2.95 | UPCI200V  1.18 | BAX16 8
AC188 35 | BD132 49 | BF423 4 | peaieos2 148 | GASS6 84| STKO78  13.25 | TDA1044 437 | UPCI21V 2,70 | BB10SG 30
AC188K 46 | BD133 60 | BFA35 = BFA91 35 | pLiiBie o | CATA1 25 | STK433 5.65 | TDA1060A  4.44 | UPCI212V  1.34 | BY122 %
AD142 92 | BD135 38 | BR457 35 CA748 45 | STK435 9.06 | TDA1062 1.56 | UPCI215V 166 | BY126 12
AD143=0028 8 | BD136 38 | BF458 43 | RCA16041 84 | cals3 4.20 | STK436 6.50 1 1.68 | UPCI2I6V  1.20 | BY127 1
AD161 54 | BD137 38 | BF459 58 | RCA16334 % 1.80 | STK437 7.85 | TOA1170S  3.00 | UPCI217G  2.24 | BY133 15
AD162 54 | BD138 35 | BF460 = BF462 86 | =ON447 HA1151 3.89 | STK439 8.40 1190 3.50 | UPCI218H  1.80 | BY164 45
AD161/62 MP  1.15 | BD139 35 | BF459 63 | RCA16335 9 | HA1342 2.49 | STK459 9.50 | TDA1190P  3.50 | UPC1223C  2.20 | BY176 85
AF106 49 | BD140 44 | BF470 66 | =ON448 HA1306N 2.60 | STK441 11.57 | TDA1180 2.91 | UPCIZ2SH  2.00 | BY179 63
AF114 89 | BD144 1.70 | BF597 16 | RCA16957  2.88 | HA1366WR  2.80 | STK461=465 12.60 { TDA1200 295 | UPCI26C 150 | BY182 8
AF118 1.20 | BD150 60 | BF757 54 | TIC45 90 | HA1392 3.95 | STK463 1430 | TOA1220A 2.2 | UPCI27V  1.20 | BY184 55
AFI21 75 | BD159 65 | BF758 54 | Ticds 60 | HA11219 4.21 | STR441 6.50 | TDA1270 3.95 | UPC1228H 54 | BY199 28
AF124 48 | BD160 1.60 | BFR39 7 | nca7 72 | HA11244 4,04 | STR451 6.50 | TDA1327 1.70 | UPCI230H 439 (B 14
AF125 53 | BD166 52 | BFR40 30 | nia o5 1.59 | STR6020 8.50 | TDA1352B  1.60 | UPC1238vV  1.89 | BY210600 2
AF126 53 | BD179 70 | BFR79 85 [ 7 @ | LMoiP 3.21 | SW153 390 | TDA1412 1.50 | UPC1245V 135 | BY210/800 3
AF127 53 | BD182 1.20 | BFR0 17 | e o | Lmos2p 3.15 | TA7050P 95 | TDA1415 1.40 | UPCI30C  4.15 | BY223 9%
AF139 63 | BD183 1.18 | BFT42 2 LA4102 3.37 | TA7051P 95 | TDA1470 4.67 | UPCI353C  4.76 | BY227 2
AFI78 154 | BD201 85 | BF143 42 | TIP30A AT | adii2 3.25 | TAT 220 | DAI770 560 | UPCI36SC  6.38 | BY298 2
239 60 | BD202 91 | BFW10 80 | TIP30C 43 3.05 | TA7074P 3.46 | TDA1908A  1.95 | UPC1356C2  2.08 | BY299 2
AF279 1.56 | BD203 80 | BFX29 4 | TIP3IC 5 3.28 | TA7108P 3.43 | TDA2002 2.80 | UPC1367 2,08 | BYX10 2
AL102 4.90 | BD204 99 | BFX84 42 | TIP32C 42 |70 5.83 | TA7120P 2.43 | TDA2003 1.20 | UPC1378H 270 | BYX36/10 30
AU106 7.50 | BD222 46 | BFX85 30 | TP338 7 | LCn2o 5.87 | TA7I20AP  3.76 | TDA2004 2.52 1356H  1.88 | BYX! 30
AUN10 3.01 56 | BFX86 30 | Tip348 1.06 {LC7137 5.50 | TA7130P 1.3 | TDA2006 1,78 | UPCI360C  2.20 | BYX71/%600 9%
AU13 §.20 | BD225 47 | BFX88 46 | TIP41C 47 | LM1o1 3.25 | TAT146P 4.67 | TDA2010 2.40 | UPCI363C  2.16 | BY224 2.00
BC107 20 232 & | BFYS0 2 | nipac 50 | LM1340T 75 | TAT193P 5.67 | TDA2140 5.95 1366C  1.84 | OA47 2
BC108 20 233 BFY51 2 | npa7 g | LMB361= TATATIP 8.90 | TDA2150 2.22 | UPC1368H2  2.15 | OA91 10
BC109 20 | BD234 63 | BFY52 2 | pigg 5 MM5387ANN3.69 | TA7172P 8.90 | Superceded by UPC1370C2  2.58 | OA95 6
B8C114 12 | BD235 60 | BFY90 % | P16y 215 | MB3712 2.60 | TAT173P 8.90 | TDA2151 326 | UPCI382C  1.08 | OA202 1
BC115 17 | BD236 65 | BR100 3 | rooess g MC1307 1.99 | TA7176P 2.50 | TDA2190 3.30 | UPC1384 3.78 | IN914 4
BC116A 35 | BD237 57 | BR101 95 90 | MC1310P 1.84 | TA7202P 4.21 | TDA2020 4.66 | UPCI447H 58 | IN40O1 4
BO17 30 | BD238 65 | BR103 83 | NP30S5 63 | MC1327 1.70 | TA7204P 3.77 | TDA2030 2.80 | UPC41C 2.80 | IN4002 4
BC118 24 | BD243 8 | BR303 1.46 | Ns9t 32 | MCI330P  1.47 | TA7205AP  3.72 | TDA2522 2.66 | UPC5743 38 | IN4003 4
BC119 36 | BD244 85 | BRC4443 o ( Tu106/02 1.80 | MC1351P 2.93 | TA7208P 3.40 | TDA2523 3.40 | UPCS77H 2.46 | IN40O4 5
BC139 32 | BD410 79 | BRC4444 98 | 2N696 21 | MC1349 1.99 | TA7210P 6.60 | TDA2524 225 | U 1.28 | IN4005
BC140 32 | BD434 74 | BRY39 56 | 2N918 82 C1350 1.50 | TA7222 2.42 | TDA2525 4.00 COMPUTER IN4006 10
BC141 30 | BD437 8 | BRY5S 45 | 2N2004 51 | MC1352 1.75 | TAT223P 3.74 | TDA2530 2.70 PARE IN4007 10
BC142 30 | BD438 94 | BRY56 57 | 2N2005 28 | MC13s8p  1.50 | TA7227P 5.98 | TDA2532 2.90 SPARES IN4148 5
80143 31 | 80507 69 | BSRS9 1.80 | oN3054 60 | MC1495L  3.00 | TA7228P 5.99 | TDA2540 3.84 | 2732 3.30 | INA448 10
B8C147 13 | BD508 80 | BSV578 8 | 5N3055 79 | MC14011BCP 66 | TA7310P 2.78 | TDA2541 384 | 2764 1.87 | IN5401 12
B8C148 9 86 | BT100 1.65 | onaron 16 | MCl4049UB 43 [ TA7 43 3.50 | 27128 3.13 | IN5402 14
B8C149 12 | BD510 86 ) BTI01 1.20 | ona703 16 | MCT7a2 1.35 | TA7T611AP  2.92 | TDA25T1 4.90 | 4116 1.10 | IN5403 12
BC157 16 81 | BTIO2500  1.20 | s 1 | Mcret2 1.35 | TAAS70 3.98 | TDA2576 3.75 | 453220NL  3.00 | INS404 12
8158 16 | BD517 60 | BT106 1.60 ML231 220 | TAA3I0 2.83 | TDA2576A  3.75 | 4164 1.60 | IN5405 13
80159 15 | BD519 1.08 | BTI08 1.69 | 2N3706 10 | eTTR6016 20 | TaA320 2.00 | DA77 473 | 6264 2.75 | IN5406 16
BC160 52 | BD520 75 | BT109 1.31 | 2N3708 17 | M232 2.20 | TAASS0 55 | TDA2581 3.30 | 6522 4.00 | IN5407 16
BC161 32 | BD 82 | BT116 1.87 | 2N5234 48 | ML236 5.35 | TAAG30 3.90 | TDA2582 2.60 | Z80ACPU 2.14 | IN5408 20
BC1708 15 | BD536 91 | BT119 3.66 | 2N5296 48 | M7 2.50 | TAAB400ST  1.96 | TDA2593 295 | 8271 60.00 | ITT2002 = BAX16
BCIT 15 | Bl 1.49 | BT120 3.66 | 2N5298 6 | ML238 6.00 | TAAB61B 1.20 | TDA2600 6.90 | ZTX213 17 | Y969 - Disc.
80172 15 | BD6Y7 1.24 | BT151800  2.07 | 2SB337 186 | ML239 2.50 | TBA120A 1.49 | TDA2610 3.20 | Z313 27 | REP B2X85 30V
BC173 16 | BD6SB=702 1.50 | BU104 2.00 | 2NS496 53 | ML920 412 m&A)z’BS .(AS),(SA%.' TOAZ611A 235 | ZTXBS50/1 35 | General  Purpose
BC174 10 | BD701 1.63 | BU10S 1.58 | ong107 5 | M2 3.29 1 1. A2640 2.92 | LM1889 2.00 | Triac . 95
BC177 27 | BD707 95 | BU124 1.90 | 5N6109 81 1928 2.18 | TBA120SB  1.37 | TDA2652 7.31 | 745260 0.55 | SKE4F £1.19
BC178 26 | BDX32 2.10 | BUIZ6 175 | sa715 198 | MMS387ANN  4.15 1207 1.49 | TDA2653 590 | UNF  modulator | SKESF £1.19
BC182L 15 | BFI15 38 | BU204 150 | Sociee 110 | MRFAT5 2.50 | TBA120U 1.49 | TDA2680 340 | UM1233 2.20
BC183L 15 | BF117 36 | BU205 187 | e 131 | MRFaTZ 10.00 | TBA1440G  1.56 | TDA2690 2.72 | Double sided hea% ZENER
B8C184L 15 | BFi25 26 | BU206 180 | A T | MoNsso7  7.87 | TBASS 1.75 | TDA2710 5.67 | duty tape 5. DIODES
BC186 35 | BF127 47 | BU208 1.60 - MS1513L  2.80 | TBA39% 175 | TDA2720n 6.7 | Micropliers  4.80 | gryviscio 124
BC187 25 | BF154 15 | BU208A 165 | 25C1096 172 | MSI5150  3.28 | TBAM4ON 275 | TDA3190 2.0 | Microcuttr  5.00 | poyed jany 28
10 | BF158 18 | BU208D 220 | 25C1172Y 550 | SAA1025 8.50 &%1441) TDA3500 6.90 | Soider suckers anti | g7y6q Range 20
BC208 13 | BF160 27 | =BUB0O 25C173Y  1.69 | SAA1124 5.34 P 2.50 | TDA3560 6.00 | static 1.3W)
10 | BF167 24 | BUWBIA 3.84 | 25C1306 273 | SAA1250 4.99 | TBA480Q 1.82 | TDA3561 6.66 Min. 4.50 &Z'ananoe 10
80212 15 | BFI73 36 | BU 2.10 | 2SC1307 3.00 | SAA1251 5.75 %10 3.00 | TDA3562 8.60 | Std 540 | 400m
BC212L 15 | BF177 52 | BU326A 2.00 | 25C1449 1.67 6.15 2010 1.68 | TDA3571 375 Larg 6.20 88 fange 10
15 | BF178 46 | BU407 1.70 | 25C1520 68 | SAAS010 6.30 | TBA530(Q)  1.38 | TDA3651A  4.50 VOLTAGE 400mV)
B8C214 15 | BF179 42 | BU426 3.07 | 2501678 267 | SAAS012 6.50 | TBA540 1.76 | TDA4420 5.55 REG t 1.18
B8C237 14 | BF180 39 | BUS00 250 | 5c1000 290 | SAAS020 5.90 | TBAS60(Q)  1.93 | TDA4600 2.95 . (18V)
14 | BFi81 39 | BUS26 2.46 | 5201003 Taa | SAaS030 8.25 | TBAS70 1.79 | TDA4600-2D 2.95 | 7805 78
BC251A 18 | BF182 36 | BUS08 320 | 5221008 d SAAS050 8.50 | TBA690 1.50 | TDAS503 4.21 | 7808 18 | | c. SOCKETS
B8C252 12 | BF183 29 | BUB0S 1.40 SAA3210 2.93 | TBAG41BX1 . 3.50 | TEA1002 3.50 | 7812 78 "Bt 10 DIL
1 33 | BF184 42 | BUBOT 2.04 | =25C1061 - 2.94 | Sarq032 6.30 | TBAG673 2.45 | TEA1009 1.86 | 7815 8 fo
B8C262 30 | BF185 36 | BUBZ6 495 | 25C2028 1.82 | SAF1039 1.77 | TBA700 212 | U 2.63 | 7818 78 | Bway 2
BC300 50 | BF194/394 16 | BUWS4 1.45 | 252029 2.60 2.07 | TBA720 2.64 | UPC566H 2.95 | 7824 78 | 14 way 29
BC301 53 | BF195 16 | BUXB4 1.50 | 25C2078 290 | SAS570S 2.07 | TBA750 2.98 | UPC575C2  3.40 | 78L05 68 | 16 way 2
BC303 33 | BF196 16 | E1222 40 | 25C2091 1.34 | SAS660 3.5 1.62 | UPC576H 2.60 | 7808 68 | 18 way 32
BC307 20 | BF197 16 | MCR101 45 | 2502166 2.73 | SAS670 3.25 | TBASI0AS  1.38 | UPC585 3.06 | 78L12 68 | 20 way 2
BC308 25 | BF198 18 | MCR220 1.50 | 250870 (Sony) 6.35 | SAS580 2.90 | TBAS20 170 | UPCS87C2  2.34 | 7824 68 | 24 way 3
BC323 99 | BF199 21 | MEO411 20 | peC 220 | SAS590 2.90 | TBAB20M  1.26 | UPCIO25H  2.95 | 7905 99 | 28 way 5
BC327 22 | BF200 35 | MJE340 68 | peco 220 | Sl901B 7.00 | TBAS%0 394 | UPCI026H  1.24 | 7906 98 | 40 way “
BC328 18 | BF24 40 | MJES20 50 | Thyiseo 220 | SL917B 9.25 | TBAS20(Q)  3.00 | UPCIO28H  2.52 | 7908 9
BC337 18 | BF225 20 | MJ3000 198 | qivisms 229 | L1310 1.80 | TBASS0(2X) 3.25 | UPC1032H 9 | 7912 ] DIL to QUIL
B8C338 18 | BF241 38 | MPSA92 35 | 1 e mount SL13270 1.20 | TBA970 409 | UPCIO42C  1.56 | 7915 9% | 14 way 2
BC461 42 | BF256 60 | MRS14 5| e TO':;Q 511430 1.58 1.90 | UPC1156H  4.26 | 7918 9 | 16 way u
BC527 35 | BF257 34 | MR854 55 | K . .| SL1432 3.36 | TBA14406  2.44 | UPCI158H  3.50 | 7924 98 | 18 way 37
BC547- 13 | BF258 3 | MR475 245 | T0220AB 30 | 5176544 2.05 | TCA760 2.30 | UPC1163H  2.48 | 79L05 72
BF259 34 | MR479 260 | STR441 6.50 | SN76023N  2.00 | TCA270SQ 250 | UPC1167C2  2.70 | 79112 72 | QUL to QUIL
BCX32 = BC637 39 | BF262 8 | ot 1.91 | STR451 6.50 | SN76110N  1.42 | TCABOO 595 | UPC1168C  3.20 | 79015 72 | 14 way k]
BC549 10 | BF263 81 | om21 1.91 | STR6020 850 | SN76115SN  2.27 | TCA830 344 | UPCII76C 253 | 79124 72 | 16 way 3%
We try very hard to stock all that we THERMISTORS CRYSTALS L.E.D.’s
advertise but if for any reason beyond | vaii % OFFICIAL ORDERS & FILTERS Smm Red, Gren, Yelow 14
our control we do run out of anythi
LEIUD G TiCY e 5]  ACCEPTED FROM SsMi 74 | Tt amm Reo, Gren, Yetow 14
;| vAgeso 55 ; i p .
we will inform you as quickly as possi- VAT039 = SCHOOLS, LOCAL 4.3MHz 1.39 | PFashing Red CQX21 62
ble. Some prices may change because | gec pyat Pos. 1.68 AUTHORITIES ETC. g-g:"mz ;-g Panel e 20022 3
of product availability. GEC DUAL THERM. CKI  1.98 10.692MHz 6.00 5mm o
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25C 1413A SY8-729-341-34 % | Fonward Beit V02850P 5 | Instruction Ma V30 :7’.50 e ns u.g
25 1475 KV-GEN Motor Bet V02850P g | Soroe nual  3v30 29 | Lne Ouput T ™0 X
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. SUNDRY VIDED ACCESS.
g TEL: 0254 VHS Drum Motor 25.50 AND ACCESSORIES
- - 36521/32611 VHS Capstan Motor 2550 | FROM TRADE COUNTER
Sanyo 5000 Reel Motor 12.95 AERIAL EQUIPMENT
104 ABBEY STREET, ACCRINGTON VS i S | qudoo St s
41 | Plastic Tape
3V23 Lamps with Plug ;.g gértA.Tn o zg
Video Care Kit . op Aerial §
SUNDRY EQUIPMENT FILAMENT LAMPS PMOV['DEO PINCH ROLLERS <30 | Unversal Copying Kt 5.: ) ,%om « ;g
Test Lead Set 4.20 | HES ROUND BULBS 15p PANASONIC Nwmmmm :g Video Head Cleaner Attenuator GdB 1248, 1848 1:w
Degaussing Coil Stick 19.00 | 23m x D11mm o e 3% g:{‘:dwst; 1;3 27MHz Fitter 50dB 2.10
Signal Ejector 400 ( 65V 0.3A M TCE 3V00-01-06-16- ° (s ha:p 48 1 Cable Clips 7mm per 100 1.18
Elect. Circuit Tester 150 |12V 2.2W 23— 3 /WMWDM oty 63 gl e om ; gg
Bioc (12| 40 Sanyo v urface Splitter .
?ﬁsec"xfm o (152\ 308 05 | LT gmfﬁs') BULES 12 S es0-1100-7700 435 | JVC Clutch Ass. 6.95 A Spiter 3
s AKAJ V59700 4.35 .
St AL A E, 500 6v 0.0254 HTAGH VT i VIDEO HEADS Coax Plugs per 10180
Safe Block (mains) 8.50 | 1214V 0.1A SHARP A5 | es UHS 30,00 | 1" U Boits 3
13A Plug Top (box 10) 4.80 4HS VHS 31.00 | J Boits 25
Probes (x10) 10.90 28 PS3B Beta/Sony 35.00
Proes (1) AR VIDEQ BELT KITS Phigs 12000 8.0 ANTIFERENCE
Micro Pliers 42| oV 0044 VEKIT 1 AKAI VS8300:V59500:V59800 Philips 1700 64,00 ) 7
i 0 : M HR3300:HA3320: SB11 Splitter 2.3
Micro Cutters 5. HR3330HR3360 Sanyo 9300/3455/9500 53.00 | COB11 Outiet %
Philips Switchable Probes TUBULAR LAMPS CAPPED 31 TCE 8903:3V00:3v16:3v22 3.0 | Sanyo 5000/5300/5400 53.00 | CS1000 Combiner/Splitter 6.15
p p
(x1.2x10) 13.25 | L31mm x D6.3mm ﬁﬁ ggeuwnsomc Wm 3.00 | Toshiba V5470A BDP 50.00 | PU1240 Power Unit 11.65
Factory recon. Avo meters 119.00 | 6.3V 0.15A LCSE1: Toshiba 9600 Upper Ass. 12.50 | UP1300 MHA 9.09
Avo Battery 2.95 2%3 g-gil* LCSESLOSSASLOSUB: Toshiba 9600 50.00 ?‘(szu )\(}Hran/{.-}NF A 13.%
L5 Solder Sucker 60 | 8V 0154 'LS;‘” sosor | G oo 00 |6 :ln?y{‘ Amp 50.68
Solder 5009 7.00 8¥ 3%2‘* LCS'SLCT:SLTOMER:  3.75 | Sharp 7300/7700/7750 58,00 | XG8 High G"“ Aenal A-B-CD-WB 17.10
D.LY. Soider s v 0im VEKT 00N s Starp 8300 oy
Solder Sucker Antistatic 540 | 12V 020 LAOOOLE:S a0 Shap 33005700 ot LAB_GEZOR .
Tt o ot oo SN0k 438 | i VT w720 Petont B oy 11
e s o EEVACHOVDE Series res % | VEKT & PANASOMIC NVooos 39 | itachi VT11/GEC 4100 3562 | oo WHUHE MHA W 12y 1509
a Mop Std. 100K for 110V — 330K for 240V VEKIT 8 PANASONIC NV20008 3.75 | Beta eccentricity 50.00 | CM7067 UHF 12V MHA (S AB or
Sidecutters sm. 1.20 00K for 110 ' VEKIT 9 PANASONIC NVBG0OB:NVB6108: gavge ) (Spectly
Long Nose Pliers 1.20 | WIRE ENDEO LAMPS 20 | et 10 ToSHIBA Vot 5 VIDEO TAPE CM7068 UHF 12V MHA High Gain (Specny
Surge Protector Plug 12.50 | D3.2mm VEKIT 11SHARP  VC7300 350 [ sKc E180 3.20 { ABor G " i AG
Quick Set Adhesive 751 6V 0.04A VEKIT 12 SHaRP W;vm :.g L750 3.20 0“7253 Behind  Set U A 571&
Sm. Neon Screwdriver 40 | 8V 0.04A 3ISANY0 L5000 % | Scotch E30 3.66
; 12V 0.04A VEKIT 14 SANYD  VTC5300 23 M7243 Second Set Amp. UHF 1272
Lg. Neon Screwdriver 65 i VEKIT 15 VG HR7650 250 E6D 4.00 | Ap7063  Behind Set ' UHF Am 3
I.C. Inserters WD By VKT 10 HTAGH  VT2000 i £120 5.00 | M7 i A
Automatic Wire Strippers 2-95 5)4.5mrgm VEKT 21 HTAGHL %600 112 . Sg ;-g cwoss Dist. Amp, vunuurnaw%mhn
Scart Plugs ® -2v 0.06A vCe 240 While 6.20 cM7108 VHF/UHF 8+1 Dist. Amp 828
Scart Leads 3.50 6.3V 0025 360 Stocks 8.30 | CM9700 27mhz CB Su
TAS! Car Battery Leadsiport. TV Thom | 220 068 VIDEO IDLER TYRES 480 Last 1021 | G611 Outdoor piter (2 wag
169091 447 | Toy 0048 0.Dia LDia Width LVC 1700} Phiips 1200 17,50
TAS1 Car Battery Leadsiport. TV Thom | gy ('0ga SONY 237 174 49 50p cmgooa Flush Single Outiet 1.95
161311615 366 | 8V 0.08A SONY 242 18 51 50p NEW LABGEAR CM010 Flush Twin Outiet 2.04
Car Battery Leads/port. TV Philips  3.95 | 12V 0.04A nmgn: g; g % :g 55? o YT 0 e %“,‘9033 PlaJ:‘sF gtmu t[t)ers Mha%
Univrsa Car Aocessary Cable 199 | 129 0080 PANASONIC ) P+ CM7274 4 Way Dist 2145 * | ool 6 Wa;sPagsive Spitter 9.7
Dynascan 467 uv. 399 | 14y 0.08A 7 27 39 52p | * CM7082 UHF VHF DA 65.69 * | CM7042 TV Games Combin. 309
Dynascan 470 Testers 299 PANAsomc34 5 2 an o * CM7080/10 UHF NHA 15.71 gm%g? Fclglsh B;vm Outlet ; 33 gg
Dynasca BULAR ended) 31 d b r
:;K :um bgseoss No.1d  16.69 1lelzm X muups Wi onded)3tP |y 36 20 39 50p SERVICE AIDS CM9006 VHF/UHF Dipiexer 3.78
3 95  No15 1644 | 3V 0.06A NG 328 34 39 56 | SERVISOL Freeze-it 1.20 | Televerta up converta CM7122 3620
no. : & ‘a3 | 8V 0054 W B9 48 4 96 | SUPER SERVISOL 1,04 | Televerta down converta CM7057  41.01
No. 5 9.09 No. 18  10.83 d 7064 DA UHF VHF 2848 30.06
8V 0.05A SERVISOL Foam Cleanser 1.02
No. 6 11.08 No.18  10.83 | oy o'oasa SERVISOL Plastics Seal 1,14 | 7094 DA 4 way 19.50
ol - S s o e REPAIR KITS SERVISOL Silicone Grease 130
% B b a0 i Remote control handsets for Philips sets KT3/ SERVISOL Tubes Silicone Grease 166 ANTEX SOLDERING
No. S o. d K30 chassis inc. foil unit button matrix and | SERVISOL Aero Kiene o EQUIPMENT
0 o ass. > % | PLUGS AND SOCKETS | ntrctons. SERVISOL Aero Duser 128 | c1sw ion 200¥ 620
(15 computer cass. £ NTYiR 20 | Phillps part oumbers: SERVISOL. Excel Polish % | 540 Element 275
€20 computer cass. 33 | 3 Pin DIN plugs Foil 212 275 82 or SERVISOL Video Head Cleanser 90 | girs 102 110
4 " pin DIN chassis sockets 180° 28
5" floppy disc s/s s/id 1.61 5 pin DIN line sockets 180° 2 212 275 83 r 40 1.66 106 1.10
2M Fly Lead 70 i Button matrices: 432 370 37 or Fire Extinguisher 640G 3.08 820 1.10
5 pin DIN plugs 360° 20 .
4M Fly Lead 1.20 (5 pin DIN chassis sockets 360° 28 432 370 38. Heat Sink Compound 25G 1.10 821 ! 1.10
10M Fly Lead 1.90 | 5 pin DIN line sockets 360° 28 | No. 1 without Teletext, Silicone Rubber Tube 110G 2.98 | CST7W lron 240V 6.40
Fi Mai ‘&2 (6 o DN plugs 28 | No. 2 with Teietext £4.50 | Solda Mop standard res! 77 | CS240 Element 27
igure 8 Mains Lead pi % Bits 1100 110
CompUteHioTY a g g: gm line S(;scksgsm 28 101 110
7 pin din to 5 pin din 98 1106 1.10
5 pin din to 5 pin din gg | 7 Pin DIN plugs 3 REMOTE CONTROL HAND UNITS XS25W Inon 240V 650
Fluorescent Starter 4-80W) 15p | 7 Pin DIN chassis sockets 3 Some are original some are compatible types. X5240 Element 275
uoresce 7 7 pin DIN fine sockets 56 | DECCA 1001101 US Non T.Text US8513 280 | gt 50 1.10
Tinnied Copper Wire 8 pin DIN plugs 2 | GRONDIG TELEPILOT 12 IR RTP20 1387 2 110
14SWG 100 Amp L = o | GRUNDIG TELEPILOT 8 IR RTPOS 25.10 | Yomp, Controlied
17SWG 60 Amp 1.86 g'g“ DIN line 12 | GRUNDIG TELEPILOT 160 IR RTPOG 25.10 | 30w iron CSTC 16.95
19SWG 45 Amp 1.86 Pmm &';%iis sockets 10 | GRUNDIG TELEPILOT 300 IR RTPO7 18.87 | 40W Iron XSTC 16.95
209WG 2.75 { prono line Sockets oy [ gs Lol ebcss g.g Unit for above TCSU1 sg.gg
oGRS 186 12 5mm Jack plugs 11| LIPS 611 US 31 Button 69117187 2700 | pind o Repalr Kit a0
Insulated Copper Wire (0 4mm dia.} 9.11 | 2.5mm Chassis sockets 14 PHILIPS G11 US 2 function 58518 21,00 | Cordiess Gas on 1950
B P S | [SSmaAE 8| e P 1387 | e for G on s
. ) PHI on Te; 8 25 Watt Philips | 5.50
Sl e 23 | THORN TXIDIVC IR Text TPRA3IR zn s ron
i nelsos Remote Control Tester 2.4
3.5mm Stereo jack plugs 35 WELLER
3.5mm Stereo chassis 18 Heat g 1595
SO(.:KHS ELECTRICAL BA %35'm"'r2 gﬁg e lugs g DATA BOOKS Heat gun tips (pair 57
3207 Single Gang 130 | 6 3mm Stereo fack ine socets 25 (Zero VAT) EVER READY BATTERIES | 510" 1on iy S0 04T 51
s as 253 | pandard mono jack ugs 20| i of zzS TVIBO 8.50 | R20S 3
3200 Two Swiced 392 | LB s doon ™ 590 | LN G books (Ga ony not Equv) UM 535 | 68 15 | AUDIO HEADS AND MOTORS
Switches “lipc. 36 conn 6.90 [ IC equivalent booklet £3.25 and transisior | pnon 18 | Mono record/playback : =
i ] S e o8 =
U T 3
320F One Gang/Two Way 1.05 Pac‘l)( (?Isten 1.80 TDV1 Trans. Data Dictionary 1.50 I?Pgsss 1'1Ig amm& srl:wfﬂ/pla)'bad( (Dolby) gg
320G Two Gang/Two Way 1.78 | Line wnn?e‘t?? . ;g PP7 115 Elon o o motors
o e sockets 1281 TURNTABLE DRIVE BELTS | PP3 17 B e on clockwise mators
958 uith o 1289 8| ov MDS316 4%
5559 mWP{zse 1':1’2 ALL £1.20 12V MD12517 495
CABLES 100m Y :?erz r 25 %2% mmohrensmmdsls RE TS (s
FO31 2 Core Round .75mm? ~ 15.47 Croqoduﬂe Clips 25 [ pEs Mo Garard Mocels C ver eatgy CASSETTE DRIVE BELTS
FO32 3 Core Round .5mm? 15.75 | In Line Socket (Metaf) % | 1570 Most Hitachi Models RX6 (HP7) ;3}
: a2 RX14 (HP11) 31 |3%m 3% 46mm 37 5im 37
FO35 3 Core Round 1.25mm . TB60 Some Sanyo Models RX20 {HP? 261 | gom 39 110m. 58 %m 43
FO41 Speaker 7/0 2mm: 3.90 | e have a ully oquipped computer | 120! Most Panasonic, Sony, Pioneer, Tech- | pyos ipp3i Y B R R
Coaxial 75R 1350 | ™ store — Come and vish us - | qpoq oS nd Sansul Universal Charger 750
478 TELEVISION JUNE 1986
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LI7GL Telephone: Accrington (0254) 36521
Just phone —— Aocnngton (0254) 32611
] n r order B v
L [eniete BN 5o  Telex: 635562 Griffin G (For P.V.)
do the rest. b
SUPPLIERS
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE. OF TELEVISION COMPONENTS
1 4
TRADE COUNTER OPEN MON-FRI 9 a.m.-5 p.m. SAT 9.30 a.m.-5 p.m. TRADE COUNTER CLOSED WEDNESDAY p.m.
VARICAP TUNERS LINE OUTPUT TRANS RECTIFIER TRAYS REPLACEMENT ELECTROLYTICS MAINS DROPPERS VA"IF\WES
ELC1043-05 8.40 THORN 950 Mk II 4.25 200/200/100/32 74 | DECCA 20 2.48
ELC104305 Mullard 12.50 R B M A774 Mono 11.74 THORN 1400 3 Stick 5.20 PrEIEs s Jrogicd 318 | DECCA 27RATR 140 | 0fL2  1.70
B PHILIPS 320 (400/400/200V) 3.02 Dyso? 88
ELC1043-06 8.40 |RBM. Z718 27" 19.50 | THORN 1500 3 Stick 5.20 | (ECcA 30 (4DVA0VISOV) 374 | DECCA 56R/GRB 1400
ELC2003 16.50 | PHILIPS 320 8.70 | THORN 1500 5 Stick 5.99 -1% | R.B.M. AB23 S6R/68R 94| DYBE7 66
Philips G&/G9 10.50 | PHILIPS 210/300 Mono 10.00 ( THORN 1600 6.50 | DECCA 80 (400/350V) 4.37 | RBM. 161 82 | ECC81  1.08
Phiggs G11 (U321) 9.99 | PHILIPS G8 8.75 | THORN 3000/3500 7.98 | DECCA 100 (800/250V) GEC 200072018 70 ECC82 S8
u3 7.20 | PHILIPS G9 9.50 | THORN 8000 6.95 | PHILIPS GB (600/300V) 2.53 | GEC 27840 o4 | ECCB3 1.07
U341 9.50 | PHILIPS G11 15.00 | THORN 8500/8800 7.15 | PHILIPS G9 (600/300V) 2.4 | PYE 725/31 3RO/S6R27R 1.84 | ECC84 80
U342 8.50 | PYE 697 (Printed) 14.50 | THORN 9000 8.70 | pHILIPS G11 (4707250V) 3.19 | PYE T 25 56R/27R 1.04 | ECC85 %8
TX10 Tuner 8.75 |PYET1 10.00 | DECCA 17301830 548 | pyE 69177 (200/300/350V) 297 PH|LIPS 210/5050 30R/125R2k85 | ECCE8  1.35
PYE 725 90° 10.50 | DECCA 30 6.76 ( . 1.75| ECF80  1.30
PYE 169 10.00 | DECCA 80 7.12 | PYE 731 (600:300V) 2.55 | pryLIPS 210/5051 -/118R/148R 193 | ECF82 88
PUSH BUTTON ASS. DECCA 80 8.58 | DECCA 100 7.50 | RBM A823 (2500/2500/30V) 1.83 | PHILIPS G8/5081 47R Section 72| ECH81  1.60
Decca 4 way 7,93 | OECCA 100 8.58 | UNIVERSAL 6.00 | ABM AB23 (600/300V) 312 | PHILIPS G&/5083 2R266R 138 | ECHEA 160
6 way g.17 | DECCA 1700 9.00 | GEC 2100 7.40 | RBM Z146 (300/300/350V) 3.91 | THORN 1400 1.52 | ECL8O
GEC 21106 10,9z | DECCA 1730 8.58 | GEC 2200 (20AX) 650 | RA1 T20A (220/400V) 520 | THORN 1500 147| ECLE2 130
GEC i 6 vy 1029 | DECCA 8.58 | GEC 28 6.60 "5 | THORN 1600 177| ECL86 1.9
im b way B GEC 2110 16.75 | GEC 2110 Pre Jan 77 7.00 ITT CVC5/9 (200/200/75/25) 328 THORN 3500 120 EF80 %5
353’,‘3"”’* (52%7 }2% C 2040 9.50 | GEC 2110 Post Jan ‘77 7.00 | ITT CVC 20 (220/400V) 2.20 | THORN 8000 124 | EFB6 220
e G 1038 [T CVC 19 1085 | PHILIPS GB Short Focus Lead 7.12 | GEC 2110 (600/250V) 2.14 | THORN 8500 136 | EFI83 99
Pye 726735 (a,so Red MK 1 1260 | ITT OVC 253032 8.85 | PHILIPS Gs Long Focus 550  7.12 | GEC 2040 (1000/2000/35V) 1.31 | THORN 9800 130 EF184  1.08
72573 ning fead Wi POB 1250 ITT CVC 20 8.60 | PHILIPS 837 | GEC 2040 (0OGUVISI000) 451 DECCA 2R5 g o0 102
lips GB (cary) ngN 3000 EHT 9.85 wsjpmnps K3 Tnpia 12.50 | THORN 3500 (400/40V) DECCA 3R9 Modulohm 60 Ekﬁ 51‘-%
s 3 5 i | PO 18wl 13| Fomk 100 (om0 oo | 97, 8
i i 7 5 EY500A 2.25
R_ank '!'20A A TN gy 'S0 PYE 3 Doubler 5 Lead 879 y0mN 1500 (150150100300V)  2.42 RESISTORS Ez801 56
Hitachi 4 way _ 1236 | Mains 10.00| RBM. A823 v LAY ,,;75 THORN 1500 (12/300V) 35| AW IR-10K 2p| GYS01 145
Philips G11 unit -50 | THORN 1615 1250 Kommg (s,m. THORN 3500 (175/100/100/400/350v) 3.06 | A 7W 1R-22K 20| GZ34 350
s 16.67 | THORN 1691 958 7.32 | THORN 3500 (1000/63v) o5 | 1TW1R-2K Zp| K166 8.50
rThTIII KTB%Q - }g-g ORN TX10 15.00 CVCS 1:50 THORN 3500 (1000/70V) g5 | 17W 1R22K . 32p| KI77 850
s o R el el M K CYear25/30 (Mulard) 7.12 | THORN B0008500 (25002500663Y)  3.72 values) KTgg  12.00
ay -90 | THORN 1613 351 AR T20 712 | THORN 8000/8500 (700/2 2.55 PCR2 300
Decca 7 way plano key PHILIPS KT3 8.70\ 7 cveas 865 g CARBON RESISTORS* PCS7 165
replacement kit 22.42 | RANK BUSHRANGER .65 | THORN BO00/8500 (400/350V) 28, s U
GEC Conversion kit 16,50 | Early T16A £10.00 | DECCATATUNG 120130 6.50 | THORN 9000 (400/400V) 3.61| fo 3R M2 3| pccaos 1.40
Decca 4/6 way conversion kit~ 17.50 umﬁF&SHWGER A0 GEC (200/200/150/50) 291 LR M | PCFB0 100
Thom 8500 Push Button 6.50 - PHILIPS 69 2200/63V 1.38 POF200 135
8.20 2W 10R-10M ”
B+0 (000, 3000) 149 RECTIFIER STICKS THORN 4700 P/C 25V 132 50 in packs of 10 per type . per PCFB00 1.38
B+0,(000 EHT) 25.00 | V11 90 TVI8  1.10| THORN 153111691 4700/25V 132 PCFBO1 1.13
oot SWITCHES 4‘;‘ ACCESS ® C 45 950(TVi3 126 Tv20  1.43| Gi1 Capacitor 7N5 1500V 1.40 PCFO? 112
gen. purpose d
88 onvoff % FUSES Per Pack CAPACITORS SPECIAL PRICES pCraos 1.30
G11 ono 1. e o0 | o s Vo M Price 63V 1 1 PCF808 1,63
G11 on/off remote 1.58 | 1y QUICK BLOW 332 5V3 i 22 1 FLOPPY DISCS PCH200 1.45
Gen. purpose rotary 66 | 100ma 73 | VAT 15% to 10V » 10 41 12 PCL82 1.20
Thom 1 9710 298 | 250ma.500ma:750ma-1A 60 | ail prices g 0 1 PLEASE ASK POis4 120
Thom 1591 push on/off 2.00 | 134K 2ZIAINDA 50| inciuding PaP L o FOR PRICES PCLE0S 1.09
Rank tuner butions (while stocks last) WMEW o T chg. except o 2 T PDS00  2.93
X, 2% W, 2 X" 2 | B oo 50ma, 0| o5 16V ™ 11 100 23 SERVICE MANUALS PFL200 1.8
GEC 2110 tuner neons 35 2 BA. 3R, 5A 270 58 1 220 41| Please check for availability PL36  1.87
Thom 3500 A1 beam 86 [ 298 3, -10 | purchasing 20 16 40 55| DECCA 80 535| P81 94
GEC 2110 A1 cont. R/B/G 58 | 20mm ANTISURGE books OR for 1000 277 1000 8 70/90 3'w PL83 1.43
17 CVCS Oﬂ/Oﬁ i 1.24 | 80ma 48 ‘m. 3300 53 2200 1.90 100 ‘w PL84 84
I .r(nam.f: switch + solenoid 4.50 }OOma 5‘?6 25V 0 11 T00v 10 13| PHILIPS GO 4.20] PLSO4  1.65
Rank mains switch + solenoid 4.50 | 160ma, i 2 13 2 15 G11 now in stock 3.90 PLS0S  2.90
Rank T20 on-off switch 1.95 | 315ma, 500ma, 630ma, 800ma, 1A, 47 15 a D K30 390 PL50919 5.30
1.25A, 1.6A, 2A 1.30 NEW 100 15 100 36 KT3 3'90 PY88 81
2.5A, 3.15A, 4A, 400ma, 5A 1.90 ADELITY 220 29 20 10 . PYS00A 2.30
MIDGET CONTROLS See also SONY range. PYS00/ 68
20mm QUICK BLOW 315ma Spares 70 30 450 1 83 Zero VAT on Manuals
Insulated Spindie Length 44mm 100ma, 250ma, 500ma, 630ma, 800ma 90 %ck trans 1000 5§ 47 W0 UCH81 2.26
Log or Lin Without Switch 1A, 1.25A, 1.6A, 2A, 2'54, 3.154, 54 60 15BE 20 59 10 43 WE INVITE YOU ucLes  1.62
s ml‘o:]( ,35;( Twm-zsox-soox-m 54 | 1 MAINS £10.74 m % 2 u 0 COME AND SEE USt v 13
Log: 5’5‘0.‘(‘”‘533" 50'11( 133»( 1.26 | 2A 34, 5A, 104, 134 1.00 c107e | OV 220 } - ke :1 We make good lea. 40KD6 g%g
Dual gang Controls 2 [TTL TALSSERIES  7ace5 og 7asis7 78 7ais2es 2200 48 170WaA 4,50
16mm Rotary Controls 10K, 22K, 74HTC160 741532 90 74590 1.22 74LS158 65 74LS245 2.30 | Voits D.C. 3JAT2B 5.00
10K, 100K, 1M 112 74530 35 74LS%2 65 74LS160 90 74LS251 65| 250V 0.1mF 128Y7A 3.1
741500 58 74LS37 35 74L593 60 74LS161 85 74LS253 95 mg.g:r 12 izvetmE % 12HG7 3.2
THICK FLM RESISTOR NETWORK | 74505 58 7aisi0 38 7sitn 5 7ASios 85 rilopss | poovaime g8~ ngzme 20 |, WO DOES )
THORN 3500 (5 pin connection) 190 741504 58 74LS42 80 74LS112 50 74LS164 85 74LS259 1.70 idany i 82 MULL. A34/510 110 14 26.50
PYE 731 n connection 2.20 0.047mF 46 2600V 0.0052mF 1.20
Lt M =il 74LS05 58 74LS47 85 74LS113 44 74LS165 1.50 74LS273 1.90 0.033mF 33 2600V 0.0022mF 50 AS0/120WR 110° 207 18.50
0 (Circuit Ref. R70477) 2.15 | 741508 58 74LS48 83 74LS114 70 74LS173 1.32 74L5283 1.30 OimE B . AB1/120WR 110° 24" 2050
11741500 58 741549 33 74LS122 96 74LS174 85 74LS293 1.20 0.2mF 66 VEGA 12° 90° (Jap Types) -+ 15.00
CONVERGENCE POTS 74510 58 74(S51 33 7415123 80 74LS175 85 74LS352 1.40 0.4TmF S8 NEW TUBES
JWSR-6RE-10R.208 ;:g} ; .;-; ;3% g 74L5125 85 74LS191 1.02 74LS353 1.40 m 2?38)1( g.g
745126 60 74L5192 1.30 74LS365 T5 I
SLAILRETL) 874514 4 74573 60 7ALS12 83 7ALSISI 130 TALSIE 82| 5o T e ASE/510 e
741515 33 74LS74 65 7415133 83 74LS194A T5 74LS367 1.65| © 100mF 9 0imf 16p REBUILT COLOUR TUBES
METRIC 74520 35 74LS75 65 745139 55 74L5197 95 7415368 65 0.22mF 169 ALL AVAILABLE EX-STOCK ON
CONVERGENCE POTS 74LS21 35 7ALST6 65 74LS151 85 74LS240 2.20 74LS373 1.40) 10mF 2 GLASS FOR GLASS EXCHANGE
PHILIPS GB 74@%% 35 74% 65 74LS153 85 7415241 2.20 ;2%;3 1.% 22mF » FRT%AE mnmuu% %%graz
10R-15R-20R- 74 474 89 7415155 65 7405242 2.20 400V 0.01mF 1
SIS 801 740527 35 74LS86 39 74LS156 1.02 7415243 2.20 74LSGT0 1. 7 UL oo 9 EXCHANGE FOR SMALL
4000 B' A S 0.22mF 17p LSS ICUARGE
SKELETON SLIDER 1.99 40688 22 45108 45388 1.04 17" A441271X 32.00
PRE-SET POTS poTENT | SERIESCMOS i Maxos zmans T4 T 187 A47/342X (Low Focus)  32.00
: 40018 21 40288 64 40708 22 45128 T2 45418 9| BV OImf 13| we are now 18" A47/343X (Stnd Focus)  32.00
Standardo] Lin or Log 40028 21 4020 90 4071B 40 45138 1 112 0.2mF 13| siocking a range 20 A51/110X 30.00
R 15 40083 T2 4028 1.04 40728 22 4514 1.8 45518 %6 047mF 13| of Thom New 19" A49/120X 30.00
Horontal or Vertical  10K-47K-470K T5p | 45918 31 40358 80 40738 22 45158 1.88 45538 2.40 1mF 13| Lite tubes. 22" A56/120X 3000
LI0R2M2 16 40128 40388 99 40758 22 45168 76 45548 1.20 22mF 17| Please ring for 22" AB5N14X 30.00
40138 30 40408 72 4076B 80 4518B 76 4556B 48 4.7mF 2 | prices and 25" AB¥/200X 34.00
MULTITURN 4014B 74 40428 58 40778 22 45198 64 45608 1.76 10mF 7 | camiage costs. 26" AB6/120X 34.00
40158 40438 7140788 22 45208 76 45618 T4 26" ABT120X 34.00
POTS 40168 42 40448 71 4081B 22 4521 1.68 45668 1.20| (DISC CERAMIC CAPS 22 ASG/140X (410X) 110° 3600
100K 65 | 40178 4046B 96 40938 49 4522B 45808 360 akv (124V) 4gp | Sheila says 26" AB6/140X (410X) 110°  36.00
GEC TE 65| 40188 72 40478 4094B  1.56 45268 88 4581B 1.84 zgopfr THANKS to her 20" AS1/1161X 60.00
PHILIPS G8 4010B 70 4049UB 32 4099B 1.20 45278 1.20 45828 80| 150pF, many vaived 22 AS6/510X 50.00
DECCA, RANK 65 76 40508 41608 72 45288 45838 1.00( 130pF cusiomers and A56 540X 89.00
we MANR RLDR w2 s SvIov 129 | addtens s Agd 500K 0
THERMAL CUT OUT 40238 2140538 T2 41638 T2 4531B 72 4507B 1.84 moogr pref. values | gyl P.I.L. TUBES — we can rebuild your
THORN 3000 2A Metal 268 40248 S50 4060B 96 45028 72 45328 1.0 45338 240 own glass — please ring for quotes.
GEC 2040 Metal 250 40258 21 4066B 43 45058 1.8 45368 2.64 45998 2.00 Carvisge cost on (Wbes £10 + VAT

TELEVISION JUNE 1986

479




WE WILL ONLY SUPPLY TOP BUY WITH
QUALITY, BRANDED COMPONENTS. G G L COMPONENTS '

108 SCOTLAND ROAD, CARLISLE, CUMBRIA CA3 SEY @
REPUTATION COUNTS WITH US PHONE (0228) 20358/39693
INTEGRATED TYPE PRICE (f) | TYPE PRICE (f) THORN/SONY
275 28 SPARES FOR ABOVE
195 30 MAKES OF TV/
3.10 30 VIDEOS INCLUDING | TYPE
80 % INSTRUCTION AND
2 160 SERVICE MANUALS.
by 18 PHONE OR WRITE
253 2 FOR NEW LISTS, WE | SY2¢
31 55 CAN ALSO SOURCE
2% ?-51’5 & SUPPLY OVER
295 s THREE THOUSAND
180 : VCs & SEM)
= CONDUCTORS.
220 SONY SPARES
.1.95 Cs/C? Rewmd Kit....4.65
.3.25

Large range of Sony
spares available SUNDRIES
G8 TRANSDUCTOR 225
G8 ON/OFF SW. 1.
G11EMW Coil.
G11LinCoil...
G11Bridge

BHBRESRRBIEAERAS

BRARSHILLHRLLRA

-
=1

3335288

FOCUS UNIT
VCRPilotBulb ............ 0

TV ELECTROLYTICS PUSH BUTTONS/

ERRiaba

Available also a range of
DECCA 30{400/400)350V 399 | peceamTown S /D Transistors.
30 | DECCA 80-80/100({400}350 PHILIPS G8 SN Phone or write for lists.
'35 | (800)250V . g | o e e
-2.35 | PHILIPS G8{600)300V . 2.65
450 | PHILIPS G9(2200)63V . piasl[RYEGIIRB ORDERING
60 | PHILIPS G11(470)250V 220 | HITACHI4 way Ploase Add 500 For B/P UK
05 | RBM AB23(2500/2500) 165 | ITTCVC57 Butt A A AN
-2.95 | RBM T20A(220400V .. 235 [TTCVCBA . Ordore e Total.
85 | THORN 1690/1(4700125V . .38 { 1043705 . DELIVERY BY RETURN BN
65 | THORN3500{1000)70V ... .89 10321 . ALL STOCK FTEMS
-65 { THORNI000(400)400V .10 (U322 ... '

VMIANTEL

No 1 for Quality TVs & Videos 100s of V.H.S. Videos in stock
Large Quantities of Late Model Thorn TVs. All with first class cabinets.

TELE-TEXT/ULTRASONIC/INFRARED/REMOTES
All at UNBEATABLE PRICES for QUANTITY & QUALITY

Also Philips G11/Pye G11/Basic/Remote/TELE-TEXT
Some examples of QUALITY working TVs

THORN 8800 % # % % % % % % % % % % % & % % % & & k X £25 THORN 9600 TELETEXT * % % % % % % % % % % % from £75
THORN 8800 (remote) * & % & % % % % % % & & & % k k£30 (VARIOUS MODELS)

THORN 9000 # % % % % % % % % s % % % % % % % & % k *£30 THORN 9900 *# Ak Ak k kA kk k Ak kk k& * %k *£50
THORN 9000 (remote) * % % & % % % % % & % % & % k* Xk £35 THORN 9900f/fremote % % k% k k k k& & & % k *£60
THORN 9600 % % % % % % % % % % % % % % % & & % & & *£40

THORN 9600 (full feature remote) % % & % % & % % x x£45 PHILIPS G11 A& A h kA kkhkkhkk k& &k * k& k % £55

(prices quoted are based on quantity)
NO DEALER TOO LARGE OR SMALL. SINGLES SOLD
Brand New Remote Control Hand Sets Available for the majority of British & European TV sets.

1000s of UNTESTED Colour TVs

I.E. DECCA 30s, GEC 2110, GRUNDIG, TANBERGS, G8s 520s-550s, Thorn 3500/8000/8500, TT, PYE, ETC.
(Many of these untested TVs just switch on)
ALL AT LOW LOW PRICES
VAN LOADS DELIVERED DIRECT FROM SOURCE RING FOR QUOTE

New TV Trolly Stands £4.95 Also Video Stands POA
Colour TV panels & tubes available

All prices subject to V.A.T. CALLERS WELCOME
Export Orders Welcome for those Countries using the P.A.L. System

419 BARLOW MOOR ROAD,
CHORLTON, MANCHESTER M21 2ER.
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HUSSAIN CENTRAL TV LTD

SALE SALE SALE OF THE CENTURY
BEST QUALITY AT THE LOWEST PRICES IN BRITAIN TODAY

G1l1 - 660 £25 |TT CVC 20/30 £15
PYE G11 £30 DECCA 80/100 £15
G11 REMOTE (with hand set) £45 |TT REMOTE (with hand set) £30
G11 TEXT (with hand set) £55 TX TEXT (with hand set) £55
G11 ELECTRONIC TUNER £30 THORN 9000 REMOTE £15
THORN 9600 A £25 THORN 9200 £27
THORN 8800 £10 THORN 9800 £15
PYE 222 £10 G8 22" £10
GEC SOLID STATE £10 GEC STARLINE £15

'MANY MORE LATE MODEL TVs IN STOCK INC.
REMOTE, TEXT, STEREO TEXT AND 14", 16” PORTABLES

All TVs have excellent cabinets

VHS: Working. Bring your own tape and try them yourself at £65
Untested Electronic VHS £90
Working Electronic VHS £135 Ferguson 3V29, Hitachi 8000, J.V.C. 7200
ALSO IN STOCK
PANASONIC 7200, 7000, 2000, 2010, 366, NV777
HITACHI VT14, VT11, 9700, 9500, 8700, 8500, 8300
FERGUSON 3V31, 3V30, 3V23

ELECTRONIC Beta Full working £60
Untested Beta from £35

PLUS MANY MORE LATE MODEL VIDEOS IN STOCK
Prices are subject to 15% VAT

Deliveries arranged on quantity or call at our branches
for fast and friendly service from the professionals

BIRMINGHAM PRESTON LONDON CHEPSTOW
48-52 PERSHORE ST. UNIT 439 CEDAR HOUSE UNIT 4
021-622 1023 OAKSHOTT PLACE NOBEL RD. BULWARK IND. EST.
021-622 1517 WALTON SUMMIT IND. EST. ELEY ESTATE GWENT.
M6 JUNCTION 29. EDMONTON N18 3BH. 0291 271000
0772 312101 01-807 4090

01-884 1314
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n3
3714
3662

3651
6172
2868

4564
4563

QECCA 1730/1830
DECCA 80

DECCA MS1700-2420
FADELITY FIVIZTVRI2D

GEC M12D1/M1501H
GRUNGIG 5010/6010ETC
INDESIT 24EGB

ITT CVC30

ITT CVC4s

CVC5-9
KORTING A21100 90° HYBRIQ
PHILIPS E2 CHASS
PHILIPS 68
PHILIPS G9
PYE 691 WIRED
PYE 725 90°
PYE 731 110°
RANK AB23

3

REDIFUSION MK1 CHAS
REDIFUSION MK3 CHAS
SANYO CTP5101

THORN 1400 SERIES
THORN 1500

THORN 1500 24"
THORN 1590 SERIES
THORN 1600 SERIES
THORN 1615 SERIES
THORN 1630/91 SERIES

PHILIPS G8 SPECIAL
PHILIPS KT3

EHT TRAYS

BG1895-541
BG1897-642
BG2057-642/333
OECCA 100
DECCA 1830
DECCA 80

GEC 1028/CS108
ITT CVCas

{TT CVC5/8
KORTING HYBRIO
PHILIPS $50 G8
PHILIPS 570 (5 LEAD)
PHILIPS G9
PHILIPS KT3

PYE 691/697

PVE 1257317741

SEIMENS TVK196/17
TCE 1400 LARGE SCRN
TCE 1500 1719

TCE 1500 23°824"

TCE 1600 SERIES

TCE 4000

TCE 2000
TCE3000/3500

TV11 EHT STICK

TV20 EHT STICK

Tv4S EHT STICK
UNIVERSAL EHT TRAY UK.

ELECTROLYTICS
DECCA 10/30 400X2/350V

DECCA 100 400+ 800 350/250V

ITT CVCS/9 200X2+ 25+ 75ETC
PHIUPS G11 470UF/250V
PHILIPS G9 220063V

PHIUPS KT3 200+ 25X2/385V
PHIUPS G&/GEC 2110 600/300V
;;IILIPS GY/PYE 731 600/300 PC

022 1KV X1
047 1KV X1
4700PF 1.5KV X5
0.01 1KV XS

CONTROLS
100K LIN STO TV
150K LIN STO TV
1K LIN STD TV

4880 22K LIN STO TV

22K LOG STD TV
3K3 SEMI LOG STD

4885 470K LOG STD TV

470R LG STD

4708 LM STD TV
4K7 UN STD TV
4K7 LOG STO TV

PRESETS
STANDARD RANGES

VERTICAL STANOARD X 5
HORIZONTAL STANDARD X 5
VERTICAL MIN! X 5
HORIXONTAL MINI X 5

TUNER UNITS
4662 DECCA 30 SERIES MECHANICAL

ELC 1043/05 EXCH TUNER
ELC 104305 NEW TUNER

B

[

055

BEgE GakkREEERD

4666 ELC 104306 EXCH TUNER 00
4665 ELC 104306 NEW TUNER 5
4972 ELC 2003 EXCH TUNER 15
5534 GEC 2100 TYPE REPAIR CHGE 105
475 PHILIPS G8 EXCHANGE TUNER 725
4679 RR1 RANGER1/2 EXCH TUNER (X
4680 RR1 720 NEW TUNER 955
478 AR! RANGER2Z3 NEW TUNER 1315
4668 U321 EXCH TUNER §50
4667 U321 TUNER NEW [¥:3
4670 U322 EXCHANGE TUNER 650
U322 NEW TUNER 1%
4673 U341 EXCHANGE TUNER >
VALVES
3683 DYB02 VALVE s
3332 PCFBO? VALVE 035
38 P 108
3935 PCL82 VALVE (L]
3936 PCLBA VALVE 085
3337 PCLEG VALVE 0%
3940 PFL200 VALVE 12
3343 PLSOA VALVE 140
3944 PL508 VALVE 206
305 PL509 VALVE 5%
3345 PL5I9 595
4970 PLBO2 VALVE 4%
3950 PYS00A VALVE 5
3951 PYS01 VALVE 085
SPARES
2897 T1590 MAINS TRANSFORMER um
220 TX10 FOCUS UNIT 154
4530 T1600 MAINS TX m
5430 T1630 MAINS TRANSFORMER [
4973 T1630 SLOW MOT. TUN. POT 1%
2906 T000/3500 A1 SWITCH [
2904 T3000/3500 MAINS TX 500
2908 3002500 METAL CUT OUT 234
4587 T3500 100R CONVERG POT [T]
3277 73500 2008 CONVERG POT 05
3278 T3500 5008 CONVERG POT 056
4585 T3500 50R CONVERG POT 085
2905 T3500 SMEG A1 POT w
4589 T3500 SPARK GAP .1/1500 051
2907 T3500 THICK FILM VIO LOAD 145
4563 T33000 MAINS ON/OFF SW. 310
4412 T4000 FOCUS CONTROL UNIT i
3273 16818 220K BRIGHT CTRL 218
2909 T8500 FOCUS CONTROL UNIT 256
2911 78500 MAINS CHOKE 1745
4415 T8S00 MAINS TX ”rrs
2910 T8S00 PLASTIC CUT OUT n
2318 T9000 FOCUS UNIT I3
4556 19000 FR1 THICK FILM 16
2919 79000 OVER VOLT THICK FILM 3%
4555 79000 T70! CHOPPER TX. LEY;]
498 033 2KV CAP %
214 T3500 cuomn D( 512 [
2916 79600 FOCUS 2%
2913 79600 swncu MUDE ™51 [T
2917 79800 FOCUS UNIT 55
4429 79800 MAINS CHOKE nw
437 TX10 .0022 2KV 0
4658 TX10 100K TUNING POT 054
2538 TX10 CHOPPER DRIVER TX kY]
5427 TX10 SW NONREM CONT. 2
2922 TX10 TUNER DRAWER ASSY 155
4859 TX9 4" RND 15R SPEAKER 695
2937 TX9 INPUT CHOKE L6S 1205
283 TX9 L64 BILIFAR CHOKE ¥
DECCA SPARES
4616 DECCA 100 001 2KV CAP (L]
2933 OECCA 100 BEOIGE TX %
2332 DECCA 100 FOCUS CONTROL 2%
4615 OECCA 100 LINE DRIVE TX 225
2928 QECCA 10SER 470K SH+VOL 215
4603 OECCA 2230 10R FUSIBLE (3]
2930 OECCA 2233 PSH PSH SH 514
291 DECCA 2263 PSH PSH SH 20
292% OECCA 30 SER 3R9 RESIS. 050
2924 DECCA 30 SER MAINS TX 12235
2929 DECCA 30 SER 47K SH+VOL 245
2939 DECCA 80 4708 SH-+VOL 25
STANDARD RANGES
Y4 WATT X 10 (¥ ]
2 WATT X 10 029
1 WATT X 10 (]
2 WATT X 10 060
SAFETY CERAMIC
STANDARD RANGES
5 WATT X 5 0%
TWATT X § 074
11 WATT X 5 3]
17 WATT X 5 115
RESISTORS
3279 2M2 HN FOCUS RESISTOR (Y]
3280 22M HNV FOCUS RESISTOR 150
3281 33M HN FOCUS RESISTOR 150
3282 47M HN FOCUS RESISTOR 150
3283 S6M HV FOCUS RESISTOR 15
MAINS-DROPPERS
3025 MAINS DROPPER RANK ASAG 120
3013 MAINS DROPPER DECCA 80100  1.60
3016 MAINS DROPPER GEC 2010 %
3031 MAINS DROPPER THORN 3600 0s
030 MAINS DROPPER THORN 1600 145
4910 MAINS DROPPER DECCA 100 2R5  0.82
MAINS DROPPER THORN 9800 14
2027 MAINS OROPPER THORN 1400 150
026 MAINS DROPPER RANK A823 110
3028 MAINS DROPPER THORN 1300 160
3029 MAINS DROPPER THORN 1500 175
2018 MAINS DROPPER PHILIPS G& [X]
3022 MAINS DROPPER PYE 726731 1..
017 MAINS DROPPER PHILIPS 210
2019 MAINS DROPPER PHILIPS G8 47R us
3033 MAINS DROPPER THORN 8500/8800 0.
5385 MAINS DROPPER DECCA 80 w
538 MAINS DROPPER DECCA 100 12
5533 PYE CT200 PHILIPS 579 DROPPER  3.45
UNIVERSAL CONVERGENCE POTS
SR.10R, 22R, 20R. 25R, 50R, 7SR, 1008,
2008, 250R, 500R 042
SPARES
2940 CHOPPER TX FIDELITY CTVI4R 450
2942 DRIVER TX FIDEUTY CTVI4R 25
2941 FOCUS UNIT FIDELITY CTVMR 050
5408 MAINS INPUT CHOKE 2X2000 36
5504 MAINS FILTER TX CTVH4R 295
5505 DRIVER TX ZX3000 404387 2%
6162 ON/OFF SH FIDELITY CTVI4R 385
6163 ON/OFF SH FIDELITY CTVI4S 15

4745

SPARES
GEC 1401 CHOPPER TX

GEC 2100 3R FUSIBLE RES
GEC 2110 SH2 2KV CAPS

GEC 2100 ETC FOCUS VDR
GEC 2100 THERMAL CUT OUT
GEC 2110 10K CONTRAST CTRL
GEC 2110 1K BRIGHT CTRL
GEC 2110 FOCUS CONTROL
GEC 2110 LUM. DELAY LINE
GEC 2110 MAINS CHOKE

GEC 2110 NEONS

GEC 2114 VOL+ SWITCH CONT
GEC 22K MULTI TURN POT

GRUNDIG 5010 FOCUS VDR
GRUNDIG 5010 CONTROL TX
GRUNDIG 5010 FOCUS UNIT
GRUNDIG 5010 L515 CHOKE
GRUNDIG 5010/6010 LID
GRUNDIG 5011 LID

4637 GRUNDIG 5011 SH+ SLIDERS

2952
4630
4631
247

4397

GRUNDIG 6010 MIXIE MOD
GRUNDIG 6011 MAINS SH
GRUNDIG 6110 MAINS SH
GRUNDIG AS400 MAINS SH

REMOTE CONTROL UNITS
PLEASE ESTATE M?‘%EL NUMBER
1 100

CA INTEXT RCU
OECCA 100 {TEST +PREST} RCU
DECCA 80/100 SERIES RCU
OECCA 30/100
GEC 2 FUNCTION RCU
GEC C2057H/2067H RCU
GEC TELEMASTER 12 RCU
GEC TELEMASTER 16 RCU
GEC TELEMASTER 8 RCU
GRUNDIG TELEPILOT 12 RCU
GRUNDIG TELEPILOT 16 RCU
GRUNDIG TELEPILOT 7
GRUNDIG TELEPILOT 8 RCU
KORTING 12 CHANNEL RCU
KORTING 16 CHANNEL RCU

PHILIPS/PYE G11 2 FUNC RCU
PHILIPS/PYE KT3/KT30

TCE TX10¢9670) + PREST RCU
TCE TX¥/TX10

PUSN BUTTON UNITS

l WAY DECCA ETC

4 WAY HITACH} ETC
4 WAY PYE/TCE

8 WAY GEC 2110

7 WAY GEC 2112

§ WAY 13500

2880 6 WAY PYE 713

4781
4780
2967
4510

6 WAY T9000

4 WAY BUSH A823

6 WAY MOD CVC9

6 WAY 520 PHIUPS

6 WAY Pl

ne SWITCN UNIT PHILIPS G11

6 WAY PHILPS Gl

PIANO KEY MOD DECCA 2631
WAY ITT CVCS

GEC 2136 TAPERED

ITT 6 WAY +VCR

6 WAY BUSH T20

C25 BRIOGE COIL
'C25 EW LOAD COIL

sy
3E
g

™
REMOTE MAIN SH
SH MODE TX
CA5 ON/OFF SWITCH

TMFD 250V CAP
05 MAINS SWITCH
25R

333333333333
228K

2992929233929

33
gg
338
fog
£3
g3
z

MAINS TX
ITT CVCY MAINS SWITCH

FUSES
STANDARD RANGES

5097
8513

20MM O/B FUSE X 10
20MM A/S FUSE X 10
B3MA - 160MA

200MA - 5A
1.25" (/B FUSE X10
250MA - B00MA

- JA-5A
125" A/S FUSE X 10
250MA - 28

25A - 5A
PLUG TO P FUSE X 10
2,351, 10, 134

OECCA 101/100
DECCA 80 CHASIS
OECCA/TATUNG 120
GEC C2055H-C2255H
GEC C2065H-C2265H
GEC C2110-C2149
HITACHI CPT2024
H|TACI‘)/HI CPT2234

{TT CVC25+30

5083 {TT CVI

5123
5527
5116

MITSUBISHI CT200B
PANASONIC TCZ205
PANASONIC TX2234

[

1485
2]
180

Bh68

13
s

31

BRBHIH

&k

18
12

EEEEREEEaEERAEEEE & L 38

PHIUPS G11 CHASSIS
PHILIPS G8 CHASSIS
PHILIPS KT3 SERV.
PHILIPS T8-£
PHILIPS TX

PYE 725 73t SER
REDIFFUSION MK1
REDIFFUSION MK3
REDIFFUSION MK4
REDIFFUSION MK5
THORN 1500

THORN 1600

THORN 1615
THORN 1690-1631
THORN 38030

RADIO SPARES
RRI T26 SPEAKER
RRI T24€ ON/OFF + VOL SH
RAE 1122 SH+VOL 2K PULL

4843 RAI ASZ3 100K TUNER POT

RRAL AB23 FOCUS ASSEMBLY

RRI A823 PLASTIC CAM

RAI ASZ3ETC RING SPK GAP

RRI T20 (TYPE) FOCUS ASY

RRI 720 33 SH+VOL CTRL

RRI T20 9N1

RRI T20 CONTRAST+AFC POT
RAI T20 EW CORR. COIL

RRI 120 FOCUS ASSY

RRt T20 SH MODE

RRI 2718 X3 SH+VOLUME

PHIPSPYESPARES

 FE PR R T P EFE RS

PHILIPS 128711 4K7 VOL + SH
PHILIPS 300 470L VOL+SWITCH
PHILIPS 570,713 IF MODULE
PHILIPS CTX-S EHT LEAD
PHILIPS CTX-S FOCUS UNIT
PHIUPS G11 100K TUNER POT
PHILIPS G11 CVC32 B/COIL
PHILIPS G11 EW CORR COIL
PHILIPS G11 FILTER COIL
PHIUPS 611 FOCUS UNIT
PHILIPS G11 G2 CONTROL ASSY
PHILIPS G11 AND SHAFT SH.
PHILIPS G11 SO SHAFT SWITCH
PHILIPS G11 TDA2600 HOLDER
PHILPS G8 100K TUN P/SET
PHILIPS G8 10K COLOUR CTRL
PHIUPS G8 10K CON POT {550)
PHILIPS G8 158 CON POT (550)
PHILIPS G8 2K2 BRIGHT CONTL
PHILIPS GB8 2H A1 POT {550)

Gessabeagesayy  SeEfcusebasnpensses

-

EERESSSEERLNEAENAREESHS

PHIUPS G8 5N1 1500V CAP. 1.8
PHILIPS G8 58 CONV POT {550)
PHILIPS GB 6x4” 70R SPKR
PHILIPS G8 EQUALIS. COIL 305
PHIUPS G8 METAL SH 1.2
PHILIPS G8 RED/GRW SYM COIL 408
PHIUPS G&/G11 NON REM SH 112
PHIUPS K12 THICK FILM UNIT ur
PHIUPS KT3 4x4 SPEAKER 5
MAIN: CH .60
PHILIPS KT4 THICK FILM UNIT 1029
PHILIPS T173 MAINS SWITCH 5
PHILIPS G11 6X4 SPEAKER B
PYE 169 LINE OSC COIL 5
PYE 731 3R3 50W RESISTOR 12
PYE 731 47K VOL SWITCH m
PYE 731 FOCUS UNIT 5
PYE 731 LM 3X 100K PSET n
PYE 731 RM 3X 100K PSET n
PYE 731 THICK FILM ASSY 155
PYE K72 FOCUS UN{T 5
PYE T194/% SPEAKER 585
PHILIPS G11 SHORT SHAFT SH 205
THORN VIDEQ SPARES (OVER 450 PARTS)
QUOTE THORN PART NUMBER IF POSSIBLE
5561 T3292 BOOSTER
$562 T3292 CAPSTAN BELT in
S563 T3282 CAPSTAN MOTOR S1.16
5568 SETTE 1.5
5569 T3282 COUNTER BELT1 08
5571 T3232 COUNTER BELT2 (1.3
5575 13292 DRUM MOTOR on
§577 13292 F/F IOLE 202
5582 T3292 GUIDE ROLL ASSY ]
5585 73292 LOWER M nes
5587 T3292 PINCH ROLL ASSY e
§591 T3292 REWIND IDLER ASSY 104
5592 T3292 REWIND RUBBER TYRE 60
5621 T3292 UNLOADING BELT 060
5622 T3292 UNLQADING IDL ASSY 0
5624 13232 UPP/DRUM KIT+MOD BN
$629 T3V00 CAPS. MOTOR BELT 060
5635 T3V00 COUNTER BELT 1 0.60
$637 73v00 DRUM MOTOR L)
§648  T3V00 RECORDING LAMP 24
5650 T3V00 SERVICE MANUAL 157
$655 T3V00 TA) IDLER ASSY 6.33
§657 T3V00 UPPER DRUM +MOD KIT
S663 T3V16 PINCH ROLLER ASSY 7
5666 CAPSTAN MOTOR 5116
5688 T3VO0 TENSION BANO 215
5689  T3V00 TIMINI 412
5632 T3V00 UNLOADING IDLER ASSY [X<]
5710 T3v01 TENSION BAND 216
§716 T3V16 CAPSTAN BENT 5
5720 T3V16 CASSETTE LAMP 190
5721 T3V16 CHANGE GEAR 0%
§726 T3V16 OIODE STACK 3
5721 T3V16 DRIVE ARM ASSY 450
§T50 T3Vi6 SERVICE MANUAL a2
5758 T3V16 TAU IDLER ASSY (33
5759 T3V16 TAU IDLER ASSY (LA} 895
5765 T3V16 UNLOADING 1DLER (2]
5772 T3v22 CAPSTAN MOTOR 5116
5773 T3v22 CAPSTAN MOTOR BAND 060
5774 T3v22 CAPSTAN BELT 1%
5190 T3v22 FF IDLER 1.4
$603 TIV22 GUIDE ROLLER ASSY [ %)
S807 T3vZ2 MICRO SWITCH 5
6809 T3v22 PINCH ROLLER ASSY 3
5814 TIV2Z2 REWINO IDLER ASSY 104
5822 T3V2Z2 SUPP SPOOL CARRIER 400
5824 TIV22 TAKE UP IDLER SMALL 25
5825 T3v22 TAKE UP IDLER LARGE %5
5828 T3v22 TENSION BAND 216
5834 T3vZ2 UPPER DRUM ASSY B9
5840 T3VZ3 BDOSTER 2n
5844 T3v23 CAPSTAN MOTOR L3 <]

PLEASE ADD £1.25 POST & HANDLING THEN 15% VAT TO TOTAL.

QUICK SAVE TV SPARES

FULL LIST OF OVER 3000 ITEMS SENT WITH ORDER OR SEND 9" x 4"
PART NUMBER. ACCESS AND VISA ACCEPTED. OFFICIAL ORDERS FRO

THE COACH HOUSE, MUXTON LANE,
TELFORD, SALOP

SAE. PLEASE USE STOCK NUMBER WHEN ORDERING, OR USE SET MAKER'S
M GOVERNMENT OR SCHOOLS WELCOMED. ALL GOODS ARE STOCK ITEMS.

T3V23 CONNECT GEAR ASSY

$856 T3v23 GUIOE ROLLER TYRE 060
5862 T3V23 PINCH ROLLER ARM AS 410
5868 T3IV23 REEL IDLER ASSY 28
$869 T3vV23 REEL MOTOR ASSY
5879 TIVZ3 TAU REEL DISK ASSY s.17
5880 T3V23 TAKE UP REEL ASSY
5882 T3VZ3 UPPER DRUM ASSY BM
5885 TIV2Z3 WORM GEAR SPINDLE 595
5886 T3v23 WORM GEAR SPROCKET 163
6888 T3v24 BRAKE SHOE 050
6896 T3V24 CASSETTE LAMP 1%
5899 T3V24 DEW SENSOR ASSY 9.05
$802 T3V24 F/ERASE HEAD ASSY 104
5908 T3v24 LOADING GEAR ASSY 29
5309 T3vV24 LOADING MOTOR 1025
5912 T3v24 PINCH RLR LVR ASSY 082
S920 T3V24 SERVICE MANUAL 250
8945 T3v29/30 BOOSTER 2N
5346 T3V29/30 BRAKE SHOE 067
5351 T3vV2%/30 CAPSTAN BELT 15
5352 T3V29/30 CAPSTAN MOTDR ASSY 2132
5357 T3v29/30 CASSETTE 165
5962 T3v29/30 EJECT LCK ARM 060
5974  T3v29/30 LOADING MOTOR 1025
5976 T3v28/30 LOHR DRUM ASSY nn
$980 T3v29/30 PINCH RLLR ASSY 066
5981 T3v29/30 PINCH RLLR SLND 1950
5985 T3V29/30 REEL MTR ASSY M6
5390 T3v29 SERVICE MANUAL 555
5381 T3V30 SERVICE MANUAL 1575
T3V29/30 TAKE UP CLUTCH 060
T3V29/30 T/U CLUTCH ASSY 5
6001 T3V29/30 TAU LDG RING ASSY wm
6003 T3V29/30 T/U SPL IDLER 260
6012 T3v31 BOOSTER 237
6016 T3V31 CAPSTAN BELT 195
6017 T3V31 CASSETTE LAMP mn
6027 T3V31 LOADING GEAR ASSY 660
6028 T3V31 LONG TRIMMING TDOL 033
6030 T3v31 PINCH ROLLER ASSY 866
6033  T3V31 SERVICE MANUAL an
6034 T3v31 SERVO TEST JIG 8M
6038 T3v31 TAKE UP CLUTCH ASSY 75
6039 T3V31 TAU LOAD/RING 273
6042 T3V31 UPPER DRUM ASSY BN
6044 T3v32 BOOSTER y
6048 T3v32 CAPSTAN BELT 155
6053 T3vaz CASS MOTOR ASSY 945
6066 T3v32 LOADING GEAR ASSY (1]
6068 T3V3Z PINCH ROLLER ASSY 866
6071 T3vaz SERVICE MANUA 1m0
6072 T3v32 SUPPALDG RING ASSY 258
6081 T3va2 UPPER ORUM ASSY BN
6085 T3V35/6 BRAKE PAD X2 067
6086 T3v35/%6 BRAKE SHOE 067
6087 T3V35% BRUSH ASSY 20
6090 T3V3S%6 CAPSTAN MOTOR nn
6091 T3V CASSETTE MOTOR 210
6103 T3V358 PINCH ROLLER s
6105 T3V35 REMOTE CONTROL 1883
6107 T3V35/6 SERVICE MANUAL bz ]
6117 T3v356 TENSION BRAKE .50
6118 T3V3ss UPPER DRUM ASSY BN
6119 T3v40 SERVICE MANUAL 12.00
6158 T3V29/30 UPPER DRM ASSY BM
VIDEO
6133 SONY 8000UB FORWARO BELT 120
6136 SONY C6UB THREADING BELT 12
6138 SONY C6UB CAPSTAN BELT mn
6145 SONY C7UB BRAKE ASSEMBLY 1
6150 SONY CSUB CAPSTAN MOTOR nrs
6152 SONY C6UB MK2 REEL MTR nm
6154  SONY C7 DC MTR {BHF/1100) n5
6155 SONY C7UB REMOTE CONTROL 4375
6156 SONY CSUB REMOTE CONTROL 2063
6157 SONY C5UB REMOTE CONTROL 1813
4353 SONY C5/7 REWIND KiT LX)
4354 SONY C6 REWIND KIT 5.0
4848  SONY SL-7/SL-T7 BELT KIT 40
4944 SONY SLCY/SLJ7 BELT KIT 550
4949 SONY SLT 9ME/J9 BELT KIT 450
GEC ’
6173 V4000H UPPER CYLINDER 050
6174 VA00OH RELAY 1%
6175 V4000H PINCH ROLLER 6.81
6178 V4000H CAPSTAN MOTOR nse
6181 VAOODH TAPE SENSOR LAMP (1%, ]
6185 V4001H PINCH ROLLER 581
6192 V40O02H UPPER CYLINOER 050
6204 V4004 CLUTCH ASSY nus
6212 V4100 AUDIO CONTROL 21
6253 V4000H SERVICE MANUAL 1050
6254 V4001H SERVICE MANUAL 331
6255 V4002H SERVICE MANUAL 108
6256 V4004 SERVICE MANUAL 150
6257 V4100 SERVICE MANUAL 31
HITACHI VIDEQ SPARES
6214 8000 UPPER CYLINDER %
6218 8000 AUDIQ CONTROL a5
6220 8000 F/FWO REWIND ASSY (1]
6224 S300€ RELAY kX ]
6230 39300€ TAPE SENSOR LAMP 055
6231 3300E TUNER 13
6240 VT33E UPPER CYLINDER ns
6244 VT33E CAPSTAN MOTOR an
6243 VT11E FFAWD REWIND ARM 45
6252 VT11E CAPSTAN MOTOR 28

VIDEO HEADS
SEE FULL UST FOR COMPARISON CHART
BETA - DEQ HEAQD .

6259 BETA - B VIDEO HEAD
6265 VHS - A VIOEQ HEAD nso
6266 VHS - A VIDED HEAD s
6274 PHILIPS H1500 VIDEO HEAQ 5095
6275 PHILIPS H1700:2 VIDEQ HEAD 5155
6276 PHILIPS 202072 VIDEO HEAD 595
6277 PHILUPS 2030 VIOEQ HEAD 3%
GENERAI. RFS

ANTEX BIT /8" DIAMETER 145
5ow ANTEX BIT “/15" DIAMETER 1465
452 ATTENUATOR 1208 137
4453 ATTENUATOR 1808 137
4451 ATTENUATOR §0B 137
5419 COLOUR CRYSTAL 8.86MHz (13
4659 HEAT SINK COMPOUND 1.08
5001 QUICK TEST MAINS CONN. 699
4700 SERVISOL FOAM CLEANER 085
4453 SERVISOL FREEZE-T 115
4724 SERVISOL SW ose
4516 SERVISOL VIDEQ HEAD CLEANER 089
4376 SOLDER 0.5 KILD REEL 860
4465 SUPER WICK ZMMXI 6M 055
4370 TV LDOP AERIAL 055
4338 WELLER INST. HEAT GUN TIP 062
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SPECIAL OFFER
THIS MONTH

PHILIPS YEARS AHEAD
THE CREDIT CARD CALCULATOR

NEW PHILIPS SBC 1833 Solar & Battery Powered Cajculator . £10.00
K30 Mains Switch remote £1.00
K35 Mains Switch remote 75p
K35 Acrial Socket and Plug in Lead 10 Tuner £1.50
KT3K0 Slider Pots 4.7ku 47ku 20p each
LARGE Foacs Pots. Fits Pve, GEC. ITT. Decca S0p
G8 Power Suprla Panc| £4.00
THORN 4000 PT Panel £15.00
THORN 9000 Linc Panei £12.00
THORN 8000-8500-8800 Decoder £10.60
GLASS BEADS Diodes 200v/1 2A 25 for £1.00
G11 IF Panel £8.00
THORN 9600 Line Panel £12.00
G111 Decoder Panel £3.00
POWER SUPPLY 731 £6.00
G11 611 Condenser 470250V ITT £1.50
G9 Power Panel £3.50
G8 Line Panel £12.00
G8 6 Push Button £9.00
KT4+KT3-K30 Handset Replacement £8.00
HT526 METER 20,000 Fuse Diode Protector Logic Test Facility £15.90
9000 SERIES Decoder 01 929 014 080 Thorm £5.00
| THORN TX remot panel. S1.C. M{1.923-51.490-MC14528B-MC14493P-SL470 & Main Trans £5.00 |
20AX GEC LOPT Panel with Split Diode £4.00
LOPT Split Diode 2432871 £7.00
RANK T20 Fouces Pot T5p
RANK 718 Foucs Pot £1.00
THORN 9000 LOPT Pancl £12.00
26" LOPT Split Diode 2432301 £8.00
16" LOPT Split Diode 2433481 £6.00
Ex Panel Splhit DW 2432871/2432981 £5
|_HITACH! Mains Switch . Sop |
1UTACHI AE Socket 3op |
-1 CONDENSER Axail Leads 450 A/C 1200 DIC __15p |
MAINS TRANSFORMER 240v in/20v/8v > £1.00
GREEN FLAT, NEC. LED’s — 3p each 100 for £2
240V S0HZ
12412V 2.8VA Print I"X1" 5p
8+8V 1 Amp Print 75p
HITACHI 6 x 4 - 8} Speaker 50p
ET596 UHF V/CAP Tuner. small £2.50
FIDELITY Pancls with 1.C. £1.00
FIDELITY LOPT Split Diode AT2076/80 £3.00
FIDELITY FBS 1245AE LOPT Mono £1.00
FIDELITY Split Diode FCC2015BE £5.00

HI-FI MICROPHONE N8501 Philip
G8 TUNER V/CAP on Panel

G8 SPEAKER

4000 TRIPLERS

9,000 SPEAKER

5 AMP METERS, AC, DC

THORN 9000 Sound OP Panel
ONE LE K35 Decoder

THICK FILM. Hitachi RB-32 4A

THICK FILM, Hitachi Frame
THORN Lopt 8500-8800

TX9 THORN Tuner Panel with 1CS Pots

80 ) THORN Speaker
Split_Diode 2433752
BY223 Replacement
THORN CHASSIS 1600-1700) Series Mono £10.00_ |

£8.00
£3.50
75p
£3.50
£1.00
£2.00
£30p |
£7.00
£2.00
KM IF/K35 IF £3.00
£5.00
£4.00
£3.00
15p |
£6.00
0p_J

THORN 1600 Rec- & Anode Cap Sop |

KT3-K30 Shder Pots 4. Tk/47kC £1.00 for 10

ET-614 UHF V/CAP Tuner £2.

61 214 SPEAKER 5W Hitachi 802 5

K35 20 Turn_Pots 6p each

HITACHI & GEC 20k Pots 20 for £1.00 |

KT3 KM Speaker

K35 Sound O/P Pangl Plug £3.00 ]

K35 12 way Push Button Unit £1.50
| K35 L.Q.P.T. Split Diode £6.00
| _RANK T20 Front Pancl £6.00

G8 6 Button Unit, New Type £9.00

6 off LED DISPLAYS, Mixed £1.00
| _HAND SET TESTER, Infra Red £8.00

PHILIPS SBC 471 2 Way Stereo Headphone with Volume Contyol £17.00

AERIAL SPLITTER with filter £1.00 ¢

DYNAMIC STERE! INE EM 6146 £10.00

PHILIPS UNI DIRECTIONAL Dynamic Mictophone £10.00

20 TURN POTS with Band Switch

PUSH BUTTON Mains Switch with Screw Holg ing. 4 for £1

PYE 713 Line Trans $4.50 }

PYE 731 Line Frans £3.50 }

| _800v DIODES at 3 amps. Glass Beads 6p each, 20 for £1.00
| _PYE 6 Touch Bution Unit for G11 with IC and Cable Forms £10.00
KT} Line Output T £5.00

SEN DZ COMPONENTS

63 BISHOPSTEIGNTON,

SHOEBURYNESS, ESSEX SS3 8AF.
SAME DAY SERVICE
All items subject to availability. No Accounts: No Credit Cards. Postal Ordes/
Cheque with order. Add 15% VAT, then £1 Postage. Add Postage for Qverseas.
Callers: To shop at
212 LONDON ROAD, SOUTHEND. Tel. 0702-332992

QUALITY

REBUILDS

SUPERIOR QUALITY TUBES

DELTA RE-BUILDS K&k
most types of Inline Re-builds or

P S SU CT 1O
new ex-stock  FEIGES BreranGe

Inline Rebuilds

Up to 22" .. From £40
Up to 26" .. From £45
AB6- 540X ........... .. £56
A66-540x ...
Bonded Coil

Upto19” ...
Upto22" ...

Upto26" ... .
110°upto 22"

110°upto 26"

Lowfocus ..............
Ad47342New ...........
17FHP New
470EHBNew .. ...
Delta only. Less 5% 5+

IN LINE TYPES EX-STOCK [SELECTION wor ReBuiLDS

Please enquire types not listed
370 HFB-A37-590
370HUB ...
AXT 37-001
420CSB...
420EDB-A42-590 ...

ALL SIZES OF NEW AND
REBUILT MONO TUBES
AT COMPETITIVE PRICES

AB6-540 with coll
420FSB ...
420ERB....

470KUB ...
510 UFB/A51-590

AXT51-001 ...
560 DYB-560 DTB ...
560 EGB

MIN. CARRIAGE £5
10+ CARRIAGE PAID
TERMS
Cash with order

ALL PRICES
560 CGB R EXCLUSIVE OF VAT
S60DMB............. £62 -

QUANTITY * ASK FOR DETAILS. OUR TECHNICAL DEPT
DISCOUNT WILL ADVISE YOU ON PROBLEMS YOU MAY
AVAILABLE ENCQUNTER ON FITTING INLINE TUBES

Ask for details IDELIVERY: Ex stock items immediate dispatch on receipt of order.

Others atlow 14 days.

Open 9-1/2.30-6. GYMT + school orders accepted on official headings. Add 10% handling charge.

TELEVISION JUNE 1986

THE COMPANY WHO PUT HIGH STANDARDS FIRST

CHromavac

CHROMAVAC LTD., PUMP STREET,
HOLLINWOOD, OLDHAM OLS 7LR

Ask for Mr Butterworth ON: 061-681 2959




=% EAST CORNWALL COMPONENTS

is now available - range of components greatly increased — over 136 pages fully illustrated. Price £1.00 per copy {free upon request
with orders over £15). Includes 50p Credit Note, Special Offer Sheets, Order Form and Pre-Paid Envelope. Order your copy now — will be sent within 7 days.

R EEEEEEEY MULTISECTION ELECTROLYTICS INTEGRATED CIRCUITS. (f) EACH JIRZTRIEN 0.82
o e sl AU LEER Mo g rmrien v 00 om snane  em it o
+ P 4, -
GAS SOLDERING IRON 4-WAY EXTENSION SOCKET — 150 15021505 100000 2 e HEA T SR s1st o7
i i . . . . I+ i r 8
o aa v ordinary ihter | 3 pin Sockets — fused and with neon indicator 3000 100063 o7a | AN214Q  3g0 TAT2OR . 150|o 508 g
temp. T 3500 175400V+100+100350Y 2556 | AN240P 342 1272058 233 | 7415197 0.96
10/50W. Price £13.90 PRICE".. ¢ -t abitiaribirms voeenn...£3.50 each e 0000 4007350 M 210 | BTT6218 198 e ooe | 7415221 0.85
f 8000 700250V 215 | CANIAT 288 1apgiiaz  3s | 2415240 0.80
XA E A KA A AR With orders of £5.00 and over — o 2o | CA358 0.66 TADI00 250 | 7415241 frz
. r 9000 400/400V 3.00 | CAB0ICM 120 TDA120A 0.80 :
i el only one per order Timeramp 40028y o3 | cA3020 210 AYSSBTA 080 [ JaS248 04
+40073 .
Brand ew 3 channe! pen WATCH FOR JULY SPECIAL OFFER 1700 200+ 200 4000350V I[N e TOAOB 130l Jasoes 120
recorders complete with GEC 2047 2048 2083 2084 2104 e TBA20 150 | 74LS247 1.00
charts. Full spec. upon 2004200+150+ 57300V 280 Sﬁ‘;‘gw 2;-’; TBAS30 170 | 7415251 0.75
s AT 1R Y (e N Caacharger hwges e o 1B | 1% TASE  1E[WED 0n
: : 10/60p pack of 2 | PP AACD 20100 18 | (c71an 4s0 IDASGOC 1501 4 c569  120
[SERVICE AIDS | D 15V 5 Price £5.17| PHILPS_ G8 600/300V 220 | 5 g TDAB0O 0.80 | 51 3%6 055
B 80p pack of Rechargesbie Batteries G8 G9 600300V 20 13 540 1RABI0S 1.20 :
N 10/75p pack of 2 G11 470250V 1.80 ( LM324N 0.48 TRA9SG2A 305 | JALS237 120
Switch Cleaner 1.24 AA (HP7) 95p 10/ 85p each .
‘ PP3 oV 65p ea  10/60p ea G9 2200/63V 125 | LM38ONS-P  1.15 7415279 0.70
Circuit Freezer 1.40( B tton Type for Mult C (HP1Y) £2.14 10/£1.98 sach o 15 TCA270SA  4.02 | 5,725
pe for Multimetres EKCO T8 125+ 200+ 1004327275V 265 | | M380N14-P 1.80 TDAT003A 550 | 7415283 0.80
Foam Cleanser 122 Geq of 3 }'0, £1.50| D (HP2) £230 10/£2.10 each| " 591 Series 200+ 300350V 250 y ‘o | 74LS353 1.10
Aero Kiene 114 21 PPy £3.75 10/€3.65 each 500/300V 220 | MIOVIN 320 TDAT004 495 5, 35 0,50
Plastic Seal 134 S"'-DE“'NG - - RANK 30043007300V 175 | LM1488N 098 TDA1006A 245 | 5, 2300 0.50
Excel Polish IRTILSECTION Full range of Battery Boxes — all sizes — available. A823 2500+ 250030V 150 | LM3900N 0.85 }Bﬁ:?ggg %g 7415367 050
Antistat Spra 1.24 | Soldering Station 220¢400V 185 | M51513L 3.18 - Y
Aaro Duster | ] podtari AW | RE SISTORS — CARBON FILM 5 5007300V 23| Ms1sisl  31g TDANS2A 180 | JOLS3E ]
Super 40 1186 |40W Iron istate whichi | Jaw 1RO 1o 10M (E12 Range) 2p each. 15p/10. 75p/100 MCI307P 199 1DAZ002 180 | 5055 100
Video Head Cleaner 67.95| 12w 2R2 to 10M (E24 Range) 2p sach. 15p/10. 75p/100 MC1327P 150 JDA2020 400 | 5,330 070
1.10 XS25 W iron kivcompiete | 1W 10R to 2M2 (E12 Range) 7p esch. 65p/10. 6.00/100 MC - TDA2030 1.90 -
Fire Extinguisher 3.28| with steel & plug 2W 10R to 2M2 (E6 Rangs) 8p each. 70p/10. 6.00/100 | BT App Telephone Plug + 3m Lead 1330P 160 1DA2140 290 | s
Silicone Grease attached 10.00 = = < €125 | ML23213 210 TDA2160 2.50 -
RESISTOR KITS — each Value in: ivicua iy packed
Aero 1.50|CS 18W. as above  9.90 BT App M i i ML23713 2.30  TDA2522 275 |
CIZ 1 - pp Master Socket inc Wiring 4000 0.19
Ditto Tube 1.66 | Antex 15W iron 5.25 /AW pack 10 each value E12 — 10R to 1M 610 pieces 575 h NES555 025 A2 220 | 4501 0.24
Heat Sink Antex 18W iron 5.50 | {/4W pack 5 each value E12 - 10R to 1M 305 pieces 336 [ instrns £285 | 5041025 4.00 TDA2532 2.80 | 4007 0.24
Compound T10[Antex 25W iron 575 {20 Pock 10 03ch walue €12 20210 2M2 Td0 pleces 798 | BT App Secondary Socket  £1.95 | SAS560 250 TDAZ560 3.2 | 4006 0.68
Solda Mop Antex oloments 275 | 1 bE S cach value E12 - 202 10 10 353 Dicceq 1526 | 4-way piug 30p each | SAS570 185 TDAZ561 465 | a007 0.24
0.12mm 0.74| Antex bis 090 ‘ ; SAS580 285 UPCS7562 148 | 4509 059
Ditto 0.06mm 0.76 | Antex stands 2102 pack § each value E6 _10R to 2M2 317 pieces ___ 1850 | BT 4-Core Cable per metre  15p/m e UPC741G 0.92 | 4009 bt
Industrial Reel Soldersucker PPY[ RESISTORS — WIREWOUND. Generally 5% £1200/100m [ SNTEIIN 199 OpCricen 275 | 4o .39
11)b12mm length Spare nozzles for 25W — 0.22 10 270R - Available in preferred valuss Cable clips for above 100750 | SN76227N . 110 3::8 ;?g: fg 011 0.23
m £2.90 | Solgersucker 065 4w — 1R0 to 10K — Avaitable in preferred values SN76660N 075 Upc1az00 201 a012 0.24
W - 047R to 22K — Available in preferred vaiues VOLTAGE REGULATORS SN76666N  1.40 1370C2 250 | 4013 035
11W - 1R0 to 22K - Avallable in preferred vaiues y UPC2002H  2.78 | 4512 058
idler Kit SLC5.SLCT {Rewind Kit) A-670-6348A  £4.80 [ 17W -1R0 10 22K — Avaliable in preferred values 78LOS/08/12/15 0.30 | ° LIMITED STOCK Telephone for details | 4995 058
SLCB {Rewind Kit) A670-6391A  £3.06 | [IVETTY Pricas per 10 7805/08/12/15/1824  0.45 74LS ﬁ}? 0.38
Video Head SLCIUB A676-2088A  £45.05 0.54
SLCoRT AG76.2129A  £43 05 | 20mm Quick Blow. 100, 125, 160, 200, 250, 315, 400, 500, 630, peosilans a2 ok 741500 024 | ap1g 0.59
Motor Kit MT General X-354.931.41 800mA, 1, 1.25, 16, 2, 25, .15, 4, 5, 6.3A 40p. 20mm Time Delay. LMC17K 240 741501 0.24 | 4019 0.59
£14.44 | 100, 125, 160, 200mA £1.80. 250, 315, 400, 500, 630, 800MA. £1.00. 1.} LMC17T 125 741202 024 | 4020 078
e biy SLC7UB TR 1.25,16.2,25,315. 4,5, 6.3A 8p. 1" Mains. 2,3,5,7,10, 134 8p. | | 723 0.65 ;:tsgg gzg: ﬁg; 8_:
28 ZENER DIODES paLscs) 024 | a0z 030
Power Switch KV General 1-554-820-11 GEC20T0 BRI ST TR ORI asn T aan s HY Disc 741508 0.24 | ap24 0.49
£5.50 * < + 70R + = 951 400mW Plastic  3V-T5V pp each. 1 74L509 0.24 | 425 0.24
Diodes ICs Thyristors Beits Transistors Switches SE? 70&% ;0;;* 1€8RR+ 19R + 70R + 188R 5'15 13W Plasoc V200V :;. each, mn f&’:w: m 74L510 0.24 | 4026 0.89
Remote Controls Instruction & Service Manuals hll!ps 20 P ';24 84R o': 15W Fiange 4747V £125 sach® oy “5]“‘7 . | 741511 0.24 | 4027 0.44
POTENTIOMETERS P ilips + R + X 881 )5W Plastc 7575V #4p sach* , 47, 56, 74LS812 0.24 | 4028 0.44
_ hilips 300 T18R + 148R {(with link) 085 o Stug 7575V £135 each® €100, 120, 741513 0.33 | 4029 073
Carbon Track Rotary 0.25W Log & 1 in values. All Tain |RR! 4640 P R TS I 05| ~Ony evaitable while ciocks tast 150,160 ) 741514 048 | 4030 033
Spindle 20mi body dia Shaft 2" long +70R + 6. 5 741515 0.24 | 2031 1.28
T oMl %0 10350 |ThOr 1500 350R + 20R + 148R + 1.5K + 317R 1.34 741519 0.44 | 4033 125
- ingle Gang Log : ‘oo | Thorn 3000/3500 6R + 1R + 100R Fused 0.93 74L520 0.24 | 4034 140
1K — 2M2 Singie Gang Lin -30 1013.50 | Thorn 8000 56R + 1K + 47R + 12R 0.95| 400mW — 5 each value - 11 values — individually 741521 0.24 | 4035 0.68
5K - 2M2 Single Gang DP Switch Log  1.06 109.50 | Thorn 8500 K5 + 40R + 50R 1.28{ marked and packed - 55 Zener Diodes.  Price £3.50 | 74,522 0.24 | 4538 248
5K ~ 2M2 Double Gang Log & Lin 1.25 1/10.50 Plus Many More. Please enquire. each. [741524 0.28 | 4038 0:73
741526 024 | a039A 270
KT83(G.EC) 19.00 | RV GLIRIEL Type Price (€) | Type Price i€} | Type Price (£) | Type Price (£) 741527 0.24 | 4040 058
Enquines are wel- | FCB8 7 15 Price £)  Type Price () | BC516 048 | BF178 028 | BUI26 140 | ORP12 08s 7aL528 024 { 4042 0.48
comed for any other | PC32 3,900} [YD9 QY e 16 | BCs47 0.12 | BF180 027 | BUI33 190 | R20088 120 |74L530 0.24 | 4043 0.42
valve riot listed here. | PC900 140 | AC12Z7 T emh o2g | AorB 0.10 | BF181 027 | BU204 130 | R20108 120 741532 0.24 | 4044 0.48
Type Price (£) | PCCB8 0.80 | AC128 030 BC548 012 | BF1g2 032 | BU205 130 | R2540 2n 741533 0.24 | 4049 0.38
AZ31 as0 | Pcces 075 | AC128K 034 BC125 M| agorc 0.10 | BF1a3 0.32 | BU206 150 | TIP30A 03 741537 024 | 4050 0.34
AZa1 190 | PCC1B9 0.8 | AC14; 058  BC140 027 | Bcsag 010 | BF184 030 | BU208A 140 | TIP3IC 039 741538 024 | 4051 0.68
DAF36 1.00 | PCF8O 0.95 | AC141K 038  acia1 024 | Aor8 0.0 | BF18S 028 | BU326S 17 | TIP32 0.3 741540 0.24 | 4052 058
DF96 o.75 | PCF82 0.95 | AC142 0.56 gCi42 024 | BCSSO 0.10 | BF194A 0.15 | BU407 1.10 | TIP33A 0.55 741542 0.50 | 4053 0.58
DK96 265 | PCFB4 075 [ AC142K 038 BC143 026 [ AorB 0.10 | BF195 0.12 | BUxso 370 | TIPaa 070 741547 0.79 | 4065 0.44
DM71 295 | PCF86 125 | AC15) 045  BC147 0.18 | BCS57 0.10 | BF224J 0.20 | BUY20 2.75 | TIP41C 0.42 41548 0.85 | 4068 024
DY86/87 o.se | PCF87 0.50 | AC152 045 BCi147B 0.14 | BCS58A 0.10 | BF240 0.30 | BUY63A 260 | TIP42 0.44 74LS51 0.24 | 4069 024
DY802 09s | PCF200 196 | AC153 057 pgClag 0.10 | BCY70 0.18 | BF241 030 | BUYESE 198 | TIP4Y 0.42 74LS55 0.24 | 4970 024
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£CC189 oes | P33 150 | AF116 210 gCIBYABL  0.10 | BDISOA 072 | BF3 027 | BY206 0.14 | INS406 0.17 7415112 0.44 | 4006 0.98
ECF80 120 | P36 175 | AF12Y 056 BCig2L 0.12 | BD160 1.58 | BFa50 038 | BY207 0.96 | iN5408 0.19 7415113 0.40 | 4097 2.65
ECF82 o.es | PL82 075 | AF124 042 aDLC 0.10 | BD165 0.45 | BF4s7 038 | BY210/400 021 | 2N2122A 034 7418114 0.39 | 4098 0.78
ECFa3 190 | PLOS 200 | AF125 058 BClGVABC 0.0 | BDI&3 0.20 | 8FR51 0.36 | BY210/600 024 | 2N2222 030 7415122 0.68 | 4093 0.75
ECF86 1.70 | PL504 140 | AF126 058  peigaL 0.10 | BD20Y 052 | BFR61 032 | BY210/800 0.28 | 2N2904A 048 745123 1.00 | 4161 0.96
ECH35 ars | PLS08 270 | AF127 038 |aLBLC 010 | BD202 057 | BFR30 086 | BY227 022 | 2N2926G 0.14 7415124 1.5 | 4162 0.96
ECH8t 140 | PL519/509 525 | AF139 040 gCiga 0.10 | BD204 050 | BFT41 068 | BY228 046 | 2N3053 030 7415126 0.50 | 4163 0.96
ECH84 159 | PLBO2 5.50 | AF178 27 apcLicle 010 | BD222 0.80 | BFT43 0.88 | BY238 0.65 | 2N3054 0.60 7415132 0.60 | 4174 0.96
ECLBS o.7s | FY81800 1.0 | AF239 050 BC207 015 | BD225 040 [ BFY50 022 | BYX10 020 | 2N3055 065 7415135 026 | 4175 1.00
ECLB6 175 | Pyaz 1.7 | AF2795 140 acarzamc o0 | BD232 0.45 | BFYS1 022 | BYX38/150 0.40 | 2N3703 .10 7415136 0.42 | 4195 0.99
EFBO o7s | PV . 999 | AL00 540 BC212L 0.09 | BD234 030 | BFYS2 022 | BYX36/600 048 | 2N3773 280 7415138 0.44 | 4507 038
EFBS 190 | pyao; oes | AL102 440 1A B 0.10 | BD23S 0.30 | BFY9Q 0.80 | BYX487300 0.70 | 2SB337 1.80 7415139 0.58 | 4502 0.58
EF91 200 | yABCBO oss | ASY8O 520 pCWABC 010 | BD23S 0.38 | BFYS0S 1.34 | BYX56/600 030 | 25C1098 0.04 7415145 0.93 | 4503 0.38
EF95 168 | Uaraz 12 | AS2YT 200 gc213L 0.10 | BD237 0.38 | BR100 025 | BYX71/600 198 | 2SC1172Y 1.720 7415147 1.64 | 4507 0.45
EF183 0.90 | (BCa1 3.00 | AUTI0 2% ALBLC 0.10 | 80410 0.78 | BA10Y 0.40 | C106D (400V: 048 | 25CH173Y oss 7415148 1.28 | 4508 128
EF184 1.00 | BCB1 1.50 | AY102 440 gCo3y 0.11 | 8D434 X . 030 | 25C1279 0.50 7415151 0.70 | 4510 0.54
EH&O gg UCeBs 0.75 | Ba0C200 1.03  pC2ag 0.12 0.30 | 25C1306 0.92 74LS153 0.70 | 4511 0.54
Eloe se ggfzg {15: g:"g g: 6C251/A8 5 1.20 | 25C1413A 270 74151565 0.55 | 4512 0.54
Els1 695 | Ucrier 200 | a2y iy D 070 | 2001449 080 7415157 045 | 4514 110
ELBe 100 | Dot o0 40 Ag 026 | 25C1507 0.60 7415158 058 | 4515 120
‘a0 | BAY29 038 pCan 0.82 | 25C1678 1.00
ELBS 475 | uciea 180 | gay 74L5160 0.62 | 4516 0.60
ELB6 090 | UFa1 125 BA148 0.18 pC302 045 | 25C1758 068 74LS161 0.68 | 4517 2.70
EL509 788 | (Fas BA1SS 012 aC303 .00 | 25C1909 : 74LS162 070 | 4518 0.48
EL513 798 L1 25C1923 74LS163 0.68 | 4520 0.05
EM80 0.86 28C1945 ¥
i 7415164 0.74 | a521 110
M84 175 25C21953 74LS165 1.10 | 4527 1.20
EM87 255 251957 |
EYS51 090 7415166 150 | 4526 058
EY86/87 0es 2551969 7415168 148 | 4527 0.64
EY8 078 2552028 7415170 1.40 | 4528 0.68
EY500A 250 25€2029 7415173 0.98 | 4531 120
Eg} :: ggg%? 74L5174 0.75 | 4532 0.64
X 4LS17 )
Gys0r 14 Tl 7415175 0.70 | 4536 250
25C21
KIBGEC) 1800 Zoeaizzn ALL PRICES SUBJECT TO
11.50 BF177 2502335 150 CHANGE WITHOUT NOTICE

ORDERING: All components are brand new and to full specification. Please

add 6bp postage/packing (uniess otherwise specitied) to all orders

and then add 15°. VAT to the total. Minimum order £5.00. Either send
chequeicash/postal order or sendcl/telephone your Access or Visa
number. Otficial orders from schools, universities, colleges etc most
welcome. (Do not forget to send tor our 1986 catalogue — only £1.00
per copyk Delivery by return on ex-stock items.

NEW RETAIL 1000 sq tt shop now open Mon-Fri 9.00-5.00. Sat 9

EAST CORNWALL COMPONENTS
119 HIGH STREET

WEM

SHROPSHIRE SY4 5TT TEL: 0939 32689
TELEX: 35565

00.



EDITOR
John A. Reddihough

Please note that the telephone numbers below
are for contact with the advertisement depart-
ments only. Editorial enquiries should be sent to
the editor at the address given on page 473.

ADVERTISEMENT
MANAGER

David W.B. Tilleard
01-261 6671

SECRETARY

Janet Reeve
01-261 6671

CLASSIFIED
ADVERTISEMENTS

Pat Bunce
01-261 5942

ADVERTISEMENT
COPY AND MAKE-UP

Ron Scorey
01-261 6035

CAN YOU HELP?

A friend of ours requires a volume-on/
off knob and a turnlock-tuning knob for
a Philips RM712 car radio. Can anyone
supply these? Does anyone know the
agents or a source of spares for Tensai
TVs?

CORRECTION

A correction to the c.r.t tester/booster
circuit published last month appears
on page 493.

FRONT COVER

This month’s cover photograph shows
a close up of a test pattern displayed
on the screen of a PIL type tube.
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More on Spares

No apologies for returning to the subject of spares so soon: it’s likely to be an increasin
polog g ) E y g

headache for all concerned — setmakers, stockists, repairers and customers. Let’s look at
it first from the setmaker’s point of view, promptedFI once more by Ferguson who have
just announced that spares for the 14in. colour portable Model 3787 will no longer be
supplied by them — nor will any repair work be undertaken. That’s the popular little
Movie Star portable fitted with a NordMende chassis, dating from the period in the early
seventies when thryristor line output stages were all the rage amongst Continental
setmakers.

The fact that these sets are now some ten years old highlights the problems. A
setmaker of any size will have introduced a vast range of models over such a time scale.
Just think of some of the permutations — different tube sizes and tuning arrangements,
remote control, teletext and more recently stereo sound capability. Dealers and their
customers expect to be able to order spares of every description: not just droppers,
LOPTs and various safety specials but knobs that ?e;ll off and various bits of trim.
Anything in fact that might be required to restore a set in for service to its original
condition. This implies the need 10 stock thousands and thousands of different TV spare
parts — spares also for a wide range of VCRs, radic and audio equipment. In terms of
storage space and handling the costs involved are enormous. It’s no use saying reorder
when necessary from component manufacturers. They too alter their ranges, while the
cost of ordering small quantities is prohibitively high even for the largest setmakers.
Then there’s the fact that many components are supplied to meet the specification for a
particular model/chassis. We're thinking not just of safety components but of items
shaped to fit particular PCB assemblies, cabinet mouldings and so on. There have been
jokes in the past about computers running the show and part numbers as long as your
arm: they just serve to emphasise the difficulties.

The vastly increased reliability of modern chassis hasn’t helped in this respect. Cool
running and low power consumption mean that sets can be expected to give years and
years of service with comparatively few breakdowns. It’s also a fact that a ten or fifteen
year old set can still look quite new. But failures are inevitable from time to time and
then the hassle starts. Just what is a fair time after which to put up the no longer
available sign? Ten years sounds a nice round figure and seems to be the sort of time
scale manufacturers now have in mind. After all if you've had ten years’ service from a
set you've not done badly, particularly in view of the modest initial price of consumer
electronics equipment. But one has to admit that though this sounds reasonable it’s not
likely to assuage the customer who can’t get his set repaired for want of some perhaps
fairly minor item.

The repairer doesn’t have to go back to the original maker for parts of course, though
special items, whether to meet a safety requirement or an exacting performance
specification — flyback tuning capacitors, the chopper and line output transistors used in
some sets, and so on — are likely to cause problems. Increasingly, setmakers are farming
out the supply of spares to specialist distributors. This ensures that spares are readily
available around the country and has the advantage from the stockists point of view that
he’s not obliged to hold stocks of any and everything that might be required. He knows
that a good range of tuners, LOPTSs, triplers, droppers, electrolytics and transistors will
meet the vast majority of calls for parts. Experience will provide a guide to what to stock
for particular models and the independent distributor has no obligation to search for an
obscure item for an unusual set. For the most part repairers can, as they’ve always done,
rely on various standard component lines. We hope that doesn’t sound too complacent,
being all too well aware of the frustrations that can arise when a customer can’t be
provided with the sort of service you aim to give.

When you come to think of it the service nowadays being provided by specialist
component suppliers is remarkably cheap and efficient. While a setmaker buys
components in bulk to feed to his computer-contrelled production lines the stockist has
to locate, pack, despatch and invoice items on an individual basis. It's amazing how they
manage to do it and not surprising that a special screw, belt or plastic moulding can bring
with it quite a hefty bill. This alfreﬂects the incredibly tight costing that modern mass
production brings with it: what costs the setmaker pennies must cost you unds.

The problems all too lightly touched upon above are likely to involve us all in
increasing problems of one sort or another. A year or so back some readers were
contemplating the idea of providing computerised fault ﬁndiniand data services, but no
computer will solve the problem of the missing part. Anything for which there’s an
obvious need is likely to be made available by someone or other — think of the universal
tripler and the solid-state PL802 for example. Alternatives for most electronic compo-
nents could probably be found — if only one could lay hands on the original performance
specification and they could be made to fit the bracket, board or other mounting
requirement!

INDEX TO VOLUME 35

Copies of the index to volume 35 (November 1984 — October 1985) of Television are
now available from the editorial office at 75p each. The index includes full lists of VCR
Clinic and TV Fault Finding items. Would readers please note that indexes are not
available until approximately six months after the last issue concerned. We've already
had a number 0? requests for the index to volume 36 — despite the fact that four issues
have still to be written, prepared and printed . . . '
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Modern Receiver Circuitry

Part 3: Video Signal Processing

The use of integrated circuits has enabled some sophisti-
cated techniques to be adopted in TV receivers, tech-
niques that might not have appeared had the use of
discrete component circuitry continued. For a good few
years now video signal processing in TV sets has been
carried out in i.c. form: while RGB output chips have
been devised, the advantage at the end of the video chain
still lies with discrete component circuitry, due to the
dissipation and high voltages involved.

Filtering the Video Signal

The output obtained from the vision detector of a
colour receiver consists of the baseband luminance signal
(50Hz-5-5MHz), the chrominance signal on its 4-43MHz
carrier with sidebands extending some 1-1MHz on either
side, and the 6MHz intercarrier sound signal which is a
beat frequency between the vision and sound i.f. carriers
(39-5MHz and 33-5MHz). We'll return to the sound signal
in a later article. The chrominance subcarrier and its
sidebands are interleaved with the upper luminance signal
frequencies: because of the line structure of the TV
picture, there are gaps in the luminance signal spectrum
into which the chrominance signal is slotted.

The various components of the vision detector’s output
have to be separated for individual processing. Filtering
arrangements vary from chassis to chassis but a typical
way of going about this is shown in Fig. 1. The composite
video signal is fed to the base of transistor Q1 via the
bridged-T notch filter L3/C6/C7/R10 which removes the
6MHz intercarrier sound signal. The chrominance signal
feed is via C2, the attenuator R8/R7 and C4 to the
following signal processing i.c., with the series rejector
circuit C3/L2 included to remove the L.f. video compo-
nents — this arrangement is used in preference to a lossy
bandpass acceptor circuit. C2 is of low value to contribute
to the filtering. Q1 provides the sync and luminance feeds.
It’s made unresponsive to signals at the 4-43MHz chroma
subcarrier frequency by the inclusion of the parallel tuned
circuit L1/C1 in its emitter circuit: this introduces fre-
quency selective negative feedback, reducing the stage
gain at 4-43MHz. The unbypassed resistor R5 provides
overall negative feedback — Q1 has low gain but good
linearity and is primarily used as a buffer to prevent
interaction between the sound and chroma subcarrier
rejectors. Delay line DL1 is incorporated in the luminance
signal path to compensate for the different bandwidths of
the chrominance and luminance signal circuits.

Luminance-chroma Processing Chip

Today’s sets generally use a single chip to process both
the chrominance and luminance signals. A good example
of this type of i.c. is the Mullard TDA3560. Fig. 2 shows a
block diagram of this widely used i.c.

Processing of the luminance signal is straightforward:
amplification with d.c. clamping to restore the correct
conditions following a.c. coupling (C5, Fig. 1), d.c. con-
trast control, then matrixing with the colour-difference
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signals to provide R, G and B signals for the output
stages.

Before we look at the processing of the chrominance
signal let’s just recap on its composition. Two colour-
difference signals, B — Y and R — Y, are transmitted. At
the transmitter these signals amplitude modulate two
4-43MHz subcarriers which have a phase difference of 90°
— this means that when one subcarrier is at its peak the
other is at zero. The two signals are then added to give the
composite chroma signal ~ the technique is known as
quadrature amplitude modulation. There’s further com-
plication with the PAL system since the phase of the R —
Y signal is shifted by 180° on alternate lines. About ten
cycles of 4-43MHz subcarrier (the colour burst) are trans-
mitted during the post line sync pulse back porch period
to act as a reference for the decoding process. The only
modulation on this carrier is the 180° PAL signal swings,
as a result of which the phase of the burst swings +45° on
alternate lines.

Within the TDA3560 the chroma signal is fed first to a
gain-controlled amplifier (a.c.c. - automatic chrominance
control). The control potential is obtained by rectifying
the colour burst since this is not amplitude modulated.
The burst signal has to be separated from the chroma
signal for this purpose: this is done by using a suitably
timed line pulse to open a gate. The separated
burst signal is also applied to a phase detector which is
part of a phase locked loop controlling the phase and .
frequency of a reference oscillator. In earlier decoders this
oscillator operated at 4-43MHz: for reasons that will
become clear shortly in the TDA3560 and similar chips
the frequency is 8-86MHz.

Returning to the chroma channel itself, the signal is
next subjected to saturation and contrast control — the
latter so that the correct luminance to chroma ratio is
maintained. The control stage is gated by the burst gate
pulse so that operation of the contrast and saturation
controls does not affect the amplitude of the burst. The
chroma signal then leaves the i.c. for application to the
delay line circuit which serves two purposes: it separates
the B — Y and R — Y components of the signal and, by
averaging the signal over pairs of lines, converts any phase
error to slight desaturation. The separated signals are then

R
Composite
video from Luminance-
detector L3 chroma G
5 processing [T™
chip
c6 C7 B
———
R10
Sound
channel
i &

Fig. 1: Separating the outputs from the vision detector.
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Fig. 2: Block diagram of the TDA3560 luminance and chroma signal processing chip.

applied to two synchronous demodulators. These require
inputs from the reference oscillator, which takes us back
to the a.p.c. loop.

The main purpose of the colour burst is to synchronise
the reference oscillator which drives the synchronous
demodulators. These operate on the sample-and-hold
principle, sampling the modulated colour-difference sig-
nals at the peaks of the carriers to detect their amplitudes.
The reference signal drives to the demodulators must have
a phase difference of 90° — the same as the original carriers
at the transmitter. In earlier decoders this was achieved by
incorporating a 90° phase shift network in one of the
reference signal feeds. The use of an 8-86MHz oscillator
avoids the need for this and provides more accurate
results: its output is fed to two flip-flops which provide

8-86MHz signal | l l

|

’ ]

' '

' i

. i

Output from FF2 — B-Y reference signal I E
'

I

)

i

Output from FF1— R-Y reference signal

]
1 307 l(quarter cycle of FF1/2 outputs)

Fig. 3: Obtaining quadrature reference signals to drive the R
— Y and B — Y demodulators by using two flipflops to
divide by two the output from an 8-86MHz oscillator. FF2 is
positive-going edge triggered to produce an in-phase
4-43MHz signal; FF1 is negative-edge triggered to produce
a signal with a 90° phase difference.

4+ p—>o8-Y
Composite chroma signal Delay line— °
g 63-94325uS delay
at 4-43IMH2
—_ R-Y
ki)

Fig. 4: Principle of the chroma delay line circuit.
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division by two. By taking opposite polarity outputs from
the flip-flops two drive signals with an exact 90° phase
difference are obtained. See Fig. 3.

It’s also necessary to invert the drive to the R — Y
demodulator on alternate lines to counter the effect of the
180° switching at the transmitter. This must be
synchronised with the switching at the transmitter. The
burst swings provide an identification signal for this
purpose: the 7-8kHz (half line frequency) ident signal
synchronises the PAL switch (inverter) which is driven by
line frequency pulses.

The presence of the burst/ident signals is a convenient
way of establishing that the transmission is a colour rather
than a monochrome one. No burst means no colour: the
colour-killer then switches off the chroma delay line driver
stage. If this is not done the a.c.c. circuit will operate the
chroma amplifier at maximum gain and the monochrome
display will be marred by colour noise.

Fig. 4 shows the operation of the delay line circuit. The
composite chroma signal is fed directly and via the one-
line duration delay line to add and subtract networks.
Because of the R — Y signal inversion (180° shift) on
alternate lines the R — Y signal cancels out in the adder
circuit while the B — Y signal cancels out in the subtract
circuit.

Matrixing and Data Insertion

The third colour-difference signal (G — Y) is obtained
by matrixing the demodulated R — Y and B — Y signals.
The luminance signal is then added to obtain RGB
signals. These pass to the data insertion circuit which
consists of three fast electronic changeover switches — they
can operate at 10MHz. The state of all three switches is
controlled by the voltage at the insertion control pin —
1-5V at this pin changes the switches from off-air RGB to
external inputs, the mode generally used for teletext. For
mix-mode teletext a monochrome version of the text is fed
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next month in

@ SERVICING THE PANASONIC NV7000

Though a fairly early VCR, dating from 1981-2, this
machine was of advanced design. It had direct-
drive motors, Dolby noise reduction, full cable
remote control, slow motion and back-space edits.
David Botto has handled large numbers of these
machines and provides servicing notes and advice
based on this experience.

@ COLOUR TUBE DEVELOPMENTS

Eugene Trundle continues his series with a de-
tailed look at colour tube electron gun technology
and the developments that have taken place in this
area over the years. Just about everything has
changed, from the heaters to the electron lens
arrangements. Tube neck magnet systems are also
considered: did you know why a combination of
two-, four- and six-pole magnets is required?

@ MODERN RECEIVER CIRCUITRY

The line output stage, which does so much mere
than just provide horizontal scanning, has always
been a bit of a mystery to those not versed in TV
technology. The need for EW modulation with 110°
tubes has further complicated matters. Tuning is a
key to line output stage operation but more than
one frequency is involved — the line scan, flyback
and harmonic frequencies in fact. J. LeJeune pro-
vides an account of the various things that go on in
the line output stage.

@ SERVICING SONATEL/MR MONO PORTABLES
Sonatel monochrome portables were distributed
by House of Carmen and were amongst the first to
break the £50 price barrier. They were widely sold
through the big retail chains and via mail order
catalogues. When House of Carmen took over
Morphy Richards the sets were sold under this well
known brand name. lan Rees provides detailed
information on common faults and how to deal
with them, also on adding a.g.c. to some models.
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Fig. 7: Video output circuit used in the Thorn TX100 chassis.

to the insertion control pin. From the data insertion
section the RGB video signals pass to the i.c.’s output
stages where line and field flyback blanking is carried out..

Video Output Circuits

The external RGB output stages drive the tube’s cath-
odes. For optimum results the tube’s heater-cathode and
cathode-grid capacitances must be charged and discharged
in the shortest possible time. It helps to mount the RGB
output stages on the tube base panel. This eliminates the
long leads otherwise required — these long leads, in
conjunction with the tube’s input capacitances, form low-
pass filters that affect the set’s h.f. performance - see Fig.
5.

The problem with a simple class A output stage of the
type shown in Fig. 5 is that while the tube’s input
capacitance is quickly discharged on a negative-going
signal transition, when the output transistor is rapidly
driven to saturation, on a positive-going transition when
the transistor is switched off the capacitance has to charge
via the load resistor, which is typically about 12kQ in
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value. Class AB output stages are favoured as a way of
overcoming this disadvantage. Fig. 6 shows the basic
circuit. Adding the emitter-follower transistor Tr2 in Trl’s
collector circuit provides a method of rapidly charging the:
tube’s input capacitance on positive-going transitions.
Another advantage of the circuit is reduced dissipation.
Fig. 7 shows one of the RGB output stages used in the
Thorn TX100 chassis. The pnp transistor Tr60 is used to
hold the emitters of all three output transistors at 2:5V.
Video from the chroma-luminance processing i.c. is ap-
plied to the base of the output transistor Tr65 via RV63:
negative feedback via R609 sets the gain of the amplifier
and stabilises the d.c. operating conditions. No adjust-
ment of the grey-scale black level is required because the
stage is designed to operate with the later TDA3562A

processor i.c. which incorporates automatic black-level
control. If such adjustment was required, R610 could be
made variable. Tr65 provides a peak-to-peak drive of
150V at the base of the emitter-follower transistor Tr69.
Up to this point the circuit follows a similar arrangement
to that shown in Fig. 6. The final transistor Tr66 serves a
dual function. It provides signal coupling to the tube via
its base-emitter junction, acting as an emitter-follower on
negative-going transitions — diode D603 provides coupling
on positive-going transitions. The other function is to
provide feedback from its collector to the beam current
sensing (in the TDA3562A chip) and beam limiting
circuits. The feedback to the chip is part of the black-level
correction system. The power consumption of the stage is
around 600mV.

#

Grundig’s Satellite TV Receiver

Grundig will be launching a new satellite TV receiver
during the May trade shows in London. I was pleased to
be present at a prelaunch appraisal with a friend of mine
who has already looked at a number of satellite receiver
systems.

The receiving dish was pointed at Eutelsat-1 Fl1
(ECS-1). Various programmes are available from. this
satellite. All were very well received — with the exception
of scrambled transmissions for which at the time decoders
had not been made available.

The main television set was a Grundig Model M70 with
a 28in. FS tube and a CTI decoder - this is an automatic
PAL/NTSC/Secam decoder with a variable luminance
delay line for correct luminance-chrominance registration
(to put the red back on top of the snooker balls).

The pictures from the Italian channel RAI were stun-
ning — not only because of the scantily clad ladies running
about but also due to the shots being live from the studio
and the wide TV bandwidth being used.

The satellite receiver itself is the size of a midi hi-fi unit
- 320 x 70 X 270mm - which is quite compact. It’s a 29-
station programmable receiver with the capability to tune
each programme through the full 950-1,750MHz
bandwidth in 99 channel steps. Channel selection is by
means of an IR remote control unit.

The range of controls and inputs is comprehensive.
There are two dish aerial inputs at the rear, X and Y.
While the inputs can be from separate dishes the intended
use is with a dual head end at the dish, i.e. a dish with two
low-noise converters fitted, one for vertical and the other
for horizontal signal polarisation. Selection of either is
programmable via each input.

There are two scart connectors and a six-pin AV DIN
socket. One scart socket is for use with a VCR and the
-other for connection to the main TV set (with the AV
DIN socket as an alternative). Through connection via a
relay is available when the satellite receiver is off. When
in operation the VCR can record the channel currently
being received: so you can watch a terrestrial programme
(BBC-1, ITV etc.) on the main TV set while recording a
satellite TV broadcast.

The low-noise converters at the dish are each fed with
15V at 250mA via the connecting cables: the power supply
to them can be switched off by a small switch at the rear
.of the unit. There’s also a switch to select only input X in
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the event of a single low-noise converter being used.

The unit uses a standard VCR type modulator and
combiner amplifier — there’s an audio level preset
mounted below the modulator. The terrestrial TV aerial
can be plugged in and the output next to it connected to
any standard u.h.f. TV set. The additional satellite TV
outputs are modulated on to u.h.f. channels in the region
ch. 31-39, adjustable. We found that the modulator was
good enough to be able to decode Italian teletext on a
standard receiver. ‘

There’s a four-state voltage output for dish switching:
OV dish 1, horizontal; 3V dish 1, vertical; 6V dish 2,
horizontal; 9V dish 2, vertical. The switching is done at
the head end by h.f. relays.

Each programme (1-29) can be set not only to the
required satellite channel (1-99) but also for input X or Y,
for de-emphasis d1 or d2 and for deviation hl or h2. The
inputs from the low-noise converters are in the band 950-
1,750MHz (first i.f.). X or Y input selection is by switch-
ing voltages of +5V or —5V to bias on or off two pin
diodes in the signal paths. After signal selection an a.g.c.
stage caters for a range of between 47dB/uV to 75dB/uV.
A second mixer then produces an output at 480MHz
which, after two stages of i.f. amplification, is converted
to baseband video by the f.m. demodulator. An a.f.c.
output is fed to the microcomputer as a reference: the
tuning is microcomputer controlled, using a phase-locked
loop synthesiser. The input to the loop is from the local
oscillator and the frequency of operation is set by the
microcomputer: tuning drift is thereby eliminated, the
range of control being sufficient to accommodate any drift
in the low-noise converters.

The sound circuit caters for carriers at 4-5SMHz or in the
range 6-7MHz. A wideband phase-locked loop is used.
Any channel can be set for 4:5SMHz or 6-5MHz and stored
in the memory. The 6-5MHz carrier can be in the range 6-
6-SMHz: the phase-locked loop is arranged to demodulate
within these limits without need for adjustment. The
carrier is mixed to produce a 10-7MHz sound i.f. signal
which is demodulated by a standard TBA120 chip with an
error signal fed back to the mixer — all this path is within
the PLL.

The ECS-1 satellite at present carries eleven channels.
Two of these are on east spot beams and were thus very
faint, two were scrambled and the others were received
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with excellent pictures — albeit a 2m dish was being used.
No adjustments to the TV set or the satellite receiver were
necessary — reception of the whole band was simply by
changing channels via the remote control unit. Different
signal polarisation, de-emphasis, sound carriers and colour
systems were all taken care of. My friend remarked how
good it was — and he’s not easily impressed.

Letters

WHY NO TEST CARDS?

Despite following the normal TV engineer’s traditionally
moderate line, after the events this week I really feel it’s
time to put pen to paper in a letter of complaint to the
broadcasting authorities. I hope it will in no small way be
supported by your good selves and the majority of
Television’s readers. In a nutshell, where have all our test
cards gone? Since their disappearance from the BBC
channels in what seems an age ago I've noticed little
complaint or comment in these pages. Why hasn’t anyone
questioned the need for two channels of text consisting of
repeated information every ten minutes or so on most
days of the week? Apart from the occasional “glimpse” on
Channel 4 it seems that test cards are now considered to
be pointless.

Anyone involved in front line servicing will know this
situation is far from ideal. At the time of writing a typical
morning’s programmes consist of BBC-1 text, BBC-2 text,
ITV black-and-white film, Ch. 4 text. This situation
doesn’t allow the engineer let alone the customer evaluate
the performance of a TV set or VCR.

So please BBC reconsider your policy and bring back
our Effy at least on one channel. A display even every
half hour would help, but please don’t consider her
redundant. I and many other engineers will tell you that
this is far from the truth.

Keith Lane,
Southsea, Portsmouth.

Editorial comment: Whenever this comes up the broad-
casting authorities tend to comment that it’s not their job
to provide a pattern generator that’s expensive in terms of
power consumption. But a portable pattern generator
doesn’t allow the complete transmission path to be as-
sessed. There seems to be no reason why the broadcasters
shouldn’t oblige the trade in the way suggested: the
present situation is unsatisfactory indeed.

TELETEXT TROUBLES

I have some further news concerning XMI11 teletext
decoder problems. Suddenly, about three weeks before
Easter, the problem I'd had with missing rows of data on
BBC-2 vanished. Text has been fine on this channel ever
since. The period of malfunction was about three months.
A problem with ITV text, i.e. not getting it right first
time, still comes and goes but I’ve now noticed that this
occurs only with networked informaiion - locally gen-
erated text from TVS is always right first time. Through-
out this period of difficulty BBC-1 and Ch. 4 text have
always been o.k.

So what can I conclude from this? First I don’t believe
anything has changed locally, neither do I think the
receiver was ever suspect. The broadcasters assured me
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that everything was o.k. at their end, which prompted me
to look into the possibility that something might be wrong
at my end. I believe, from what I've heard, that the XM11
may be less tolerant of variations in transmission param-
eters than later designs. I feel that this is the root of the
problem, even though the broadcasters would deny it.
The original fault showed every fourth row missing.
Later this changed to every fifth row, before the problem
disappeared altogether. Perhaps something changed as a
result of a three-monthly maintenance schedule some-
where. I doubt whether I'll ever find positive proof of my
suspicions and will just have to be thankful that the fault
has gone away.
Keith Cummins,
Southampton.

MICROCOMPUTER FAULTS

Further to my letter in the March issue, here’s some more
information on microcomputer faults.

The Sinclair Spectrum’s power supply seems to be
responsible for a number of faults. The main item that
fails is, as I stated, a ZTX450 transistor (TR4). On later
versions of the board it's a ZTX650. TRS (ZTX213),
diode D15, the 7805 regulator chip and even the inductor
itself have been known to fail. With all these failures
there’s no buzzing noise from the inductor. A screen full
of horizontal black-and-white lines can be caused by
failure of the Z80A microprocessor chip or the ROM.
These components should be available from advertisers in
the pages of Sinclair User magazine.

The BBC computer has a strip of stiff conductors that
link the keyboard to the main board. Repeated movement
of this strip due to the addition of ROMs to the expansion
sockets located beneath the keyboard can lead to failure
of areas of the keyboard.

VIC20 computers have given us the following faults.
Every other numeral not working (1 o.k., 2 ws etc.): the
6522A chip in position UBAL1 faulty. Poor or no colour:
suspect the modulator or the Commodore chip. Intermit-
tent loss of picture at switch-on: the 7402 chip in position
UBS9 sensitive. ‘

G. Jackson, .
Hyde, Cheshire.

COMMODORE 64 TIP

Problems with home computers have been featured in
recent issues. Here’s one relating to the Commodore 64.
It may save other readers a small fortune. The trouble is
loading problems, with the computer not waiting for the
play key to be pressed before going into the play or save
mode. The I/O port for the cassette unit is in the 6510
CPU, along with the data direction registers. If you type
in this one-line program:

10 print peek (1): GOTO 10

the computer should, if working properly and with no
cassette keys depressed, respond with a solid row of 55s.
What you’re more likely to see is a row of continuously
changing numbers. Obviously something weird and
wonderful is going on inside the chip. Next shock, phone
Commodore and ask the price of a replacement chip:
twenty four pounds!

A small modification (bodge) has so far proved very
successful however. R1 (3-3k{2) is connected to pin 25 of
the chip: it’s a pull-up resistor connected to the cassette
sense line. Wire a 47k() preset in series with this resistor
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CHROMAVISION
MANCHESTER and BIRMINGHAM

061-736 6333

* WORKING VIDEOS
100’s IN STOCK

021-784 2561

HUNDREDS OF ELECTRONIC VIDEOS WORKING
NOW IN STOCK

WORKING, NON WORKING + UNTESTED TV’s

AT LOW, LOW PRICES THORN, ITT,
BUSH, PHILIPS, ETC.

MOST MAKES

WORKING SETS FROM £25.00
TELETEXT, REMOTES, BASICS

ALSO COLOUR PORTABLES, NORDMENDE, T.X. ETC.
CLOCK TRIMS FOR 3V16/22 VCRs £2.00

CASH ONLY
Al prioes sabied to VA T Rl s e

LANGWORTHY R

WE ARE HERE
Only 2 minutes from
end of motorway

LIVERPOOL ST

Open 6 days a week
9.30 a.m.—6.30 p.m.

Sundays by appointment

Telegen-1

PRICE £18.35 {Inc. VAT)

* EXCEPTIONALLY LIGHT AND DURABLE

* POCKET SIZE FOR OUTSIDE SERVICE

* PP3 BATTERY POWER SOURCE

* FIVE DIFFERENT TEST PATTERNS FOR
COLOUR & MONO TV

* CROSSHATCH GRID * DOT MATRIX

* WHITE RASTER

* HORIZONTALS * VERTICLES

*35mm JACK SOCKET FOR OPTIONAL

A lightweight, extremely portable and versatile pattern generator for black/white and

colour T.V. alignment and service at the customer's home. At the tum of a switch,

the generator can provide five essential test patterns for correct instaliation, fast

checks and repairs. Pattern stability is first class and compares favourably with other

more costly bulky generators only suitable for bench work. The generator is pocket

size measuring 10 X 7.5 X 4 cm and weighs only 190 grams. Switched 3.5 mm jack

socket allows use of external power supply with battery in situ.

Telegen-2

PRICE £34.45 (Inc. VAT)

* EXCEPTIONALLY LIGHT & DURABLE

*COMPACT 10 x 12 x 4.5 cms

* RED RASTER * GREEN RASTER

*BLUE RASTER

* COLOUR BARS

*3.5 mm JACK SOCKET FOR P.S.U.

* PROVIDES UHF SIGNAL APPROX.
CHANNEL 35

Telegen 2 is a colour bar generator at a very modest price and yet is extremely
effective, stable and durable. It is the perfect compliment to Telegen 1, giving colour
bars arranged in the foliowing sequence: white, yellow, cyan, green, magenta, red,
blue and black. The unit provides a signal in the UHF band approx. Channel 35 and
requires a supply of 14 to 18 volts D.C.

Power Supply
A switchable power sup% ideally suited to both Telegen 1 and Telegen 2.
ICE £4.55 (inc. VAT)
ALL ITEMS POST AND PACKING £1.44 (Inc. VAT)
All goods should be delivered within 4 working days.

32 TEMPLE STREET, WOLVERHAMPTON
WV2 4AN. TEL: (0902) 29022

= ﬁ N\
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FIELD STRENGTH METER
MODEL TC-402
C-40

THE SADELTA FIELD STRENGTH METER TC-402 has been designed
to measure the signal levels delivered by the antenna to a TV or FM
receiver, In order to test the performance of the antenna and evaluate the
best conditions during installation etc. To facilitate measurements, the
tuning frequency readout is shown on a digital display

FEATURES

® Covering FM and all TV
bands (UHF/VHF) including
CATV freq. @ Digital tuning
display (3 digits) for direct
frequency readout.

® Accurate 10 turn tuning
potentiometer.

® Built-in loudspeaker
enables monitoring of sound
in AM/FM.

® Meter measurement in
voltage and dB from 20uv
(26dB/uV).

® Continuity tester 0-500
Ohms

@ Fully portable (battery).
@ Sturdy carry case.

PRICE £249 + £37.35 VAT

U.K. POST PAID, export enquiries welcome, Visa/Access or cheque with order,
payable to B.K. Electronics. Official orders welcome from Govt. Depts.. Colleges,
P.L.Cs etc. Large S.A.E. for technical leaflets of complete range delivery normally
within 7 days.

B. K. ELEGTRONIGS oo v,

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX. §S2 6TR TEL: 0702-527572
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and adjust it until the row numbers stabilise at 55 (again
all cassette keys up). The trick is also worth knowing since
with many 64s this 40-pin chip is soldered in. It not only
saves a fortune in chip, also a fortune in solder!

D.C.J. Tilley,

London E2.

RC HANDSET CHECK

Here’s a tip I've been using for the past three years when
servicing remote control handsets. If you have a suspect
handset in a customer’s house and would like to check
that it’s the unit and not the TV set take a radio — if you
have a car radio this will do — and tune it to an MW
station with no modulation. Press the buttons on the
handset: if the unit is working you’ll hear a whistle as you
do so. If you use a car radio the handset must be near the
acrnal.

William G. Lockitt, Eng. Tech.,

Rhyl, Clwyd.

GRUNDIG SPARES

In the April Service Bureau column two possibilities were
given for the problem of increasing sound with the
Grundig 6010TD. These answers (manual control paddie-
switches becoming leaky or a faulty SB2 memory module)
were absolutely correct. You went on to say however that
spares for these 13-14 year old sets are becoming difficult
to obtain.

Well, a quick phone call to Grundig, using the number
given in your TV/VCR spares guide, revealed that both
the paddle-switch (part no. 29501.110.01) and the SB2
memory module (correct part no. 9.47041,1101) are avail-
able ex stock, as is the complete remote control receiver
module (part no. 29301.012.01) for those who need the
“module exchange” repair system.

Alternatively anyone requiring Grundig TV parts would
be pleasantly surprised if he consulted your classified
advertisement columns. Our company has had a small but
regular advertisement for a number of years. We can
supply any part for the 6010 and have a fairly comprehen-
sive module exchange scheme for many sets from 1970 to
the current chassis.

Grundig thyristor line timebase sets such as the 6010
tend to lead a healthy existence, with excellent colour,
superb picture and decent sound — provided they are
carefully treated for the dry-joint syndrome at intervals of
about five years. They are far too good to pension off in
the prime of life because of fears of scarce spares.

Les Austin, Ochre Mill Technical Services Ltd.,
Lower Moddershall, Stone, Staffs.

CRT BOOSTER CORRECTION

8!51

Please note an error in the simple
c.r.t. booster/tester circuit shown
in my article last month. The

; Fig. 1: Correction to the simple

- o! c.r.t. tester/booster circuit featured
last month (see page 450). An

M extra pole on S1 switches off the
first anode supply in the

,I boost position.
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‘boost/test switch S1 should be a three-pole two-way
switch, the third pole removing the 90V supply to the first
anodes during reactivation (see Fig. 1).

Jim Littler,

Wigan, Lancs.

HITACHI NP81CQ CHASSIS

In the April TV Fault Finding column fellow sufferer Les
Grogan mentioned top cramp on these sets due to C608
going open-circuit. We've also had this fault. Another top
cramp fault in this chassis and in the CPT2051 (not the E
variety) also produces gross nonlinearity in the middle
part of the raster. This is due to R614 (150k(2) in the
feedback network going open-circuit — a clue is given by
the fact that the collector voltage of the top field output
transistor is far too high. In one chassis (which one I
forget) the set will be left tripping due to the guard circuit
if R614 is removed to see whether this leaves the fault
unchanged. Some chassis in this family use what looks like
a half-watt job which usually doesn’t fail: other sets use
smaller resistors which do fail.

J.R. Armagh,

Portadown, Craigavon.

NORDMENDE FV/SK2 CHASSIS

I've had a couple of these sets in for repair lately. My
patience was more than severely tried during the hours
spent fixing them: perhaps some of the faults and symp-
toms may be of interest to others.

(1) Barrel distortion, i.e. bowing in from both sides.
The trouble is in the EW modulator panel P. Check for
open-circuits in resistor RP36 (1€ safety type), coil LP30
or the EW modulator driver transistor TP04 (BD544B or
2N6107). The transistor has to be one of these two types. 1
tried several similar silicon pnp power transistors but they
all broke down after a short period, taking the safety
resistor with them. (Editor’s note: some sets have a fuse in
the RP36 position.)

(2) Dead set. This had me for a long time until
eventually the second set came in and I was able to do
some panel swapping. I'd originally thought that the
trouble lay in the thyristor line output module U and had
taken out every thyristor and tested it, all to no avail. The
set just sat there dead until the horizontal line generator
module Z was swapped. In went a new TDA2590 i.c. and
the set sprang to life. I gritted my teeth.

(3) After a few minutes the set would lose tuning with
jumping neons and hum on the field scan. Tapping hard in
the bottom right-hand corner of the main PCB (track
side) would restore normal operation for a few minutes. |
eventually found that CA30 (2,200uF), the 36V supply
reservoir capacitor, was coming adrift — the ring making
contact for the negative side of the capacitor had parted
from the main body.

(4) Touch tuning trouble with intermittent and jumping
tuning (neons varying) was inevitably the SAS580/SAS59%0
pair. Correct tuning was obtained when these i.c.s were
replaced.

It seems that the NordMende SK2 chassis is reliable but
tricky to repair if you're not familiar with the circuitry.
Both the faulty sets have now been working normally for
some time, fortunately. Ploughing through has given me
the confidence to work on the chassis again!

Des Walsh,
Carrigaline, Co. Cork.




Servicing the NordMende F10/F11 Chassis

Despite its prominence in several West European markets
the NordMende brand name has made relatively little
impact in the UK, though NordMende chassis have
appeared in sets sold with other names on the cabinet —
most notably the Ferguson 3787 colour portable. This lack
of market impact has not been helped by the fact that
different firms have acted as importers/agents at various
times. In addition NordMende TV sets have traditionally
been v.h.f./u.h.f. receivers, which means extra complica-
tion and cost in the UK market. NordMende is a leading
brand in Ireland however and it’s interesting that their
colour chassis have always been at the forefront of TV
receiver technology — some of the circuit techniques used
in these chassis will be new to many TV technicians.

Chassis Specification

The F10/11 series chassis have been in production since
1981. They are to be found in other makes of set, notably
Thomson and Saba. Hitachi have also used the F11 chassis
in some of their sets for markets where v.h.f/u.h.f.
receivers are required. The design brief was to produce an
international chassis with a single mother board on to
which colour decoder, tuner and sound decoder panels
could be fitted to suit the requirements of individual
countries. Remote control sets can be converted for
teletext use by fitting the relevant panel. All sets have a
scart socket for direct connection of composite video,
RGB or audio signals.

The F10 chassis was designed for use with 90° tubes in
sizes from 14 to 22in., the F11 for 110° tubes in sizes from
20 to 27in. The F11 thus requires a higher output from its
power supply and an EW correction circuit. Otherwise it’s
essentially the same as the F10. There’s a later version of
the F11, the F11B: more on this later.

The notes in this article will be based on the F10
chassis, with F11 chassis differences noted in brackets as
they arise. Most of the circuitry is fairly conventional,
particularly the signal stages, and can be quite easily
understood by referring to the appropriate circuit dia-
gram. The only areas where these chassis vary greatly
from normal practice are in the power supply and field
output stages. We’ll look at these in greater detail.

Power Supply Circuit

The power supply is of the step-up chopper type: the
voltage level supplied to the chopper circuit by a mains
transformer and bridge rectifier is raised to and stabilised
at a level suitable for the line output stage which then
produces other d.c. lines. Line flyback pulses provide the
necessary switching. The principle of the chopper arrange-
ment is shown in Fig. 1: the complete circuit is shown in
Fig. 2.

The bridge rectifier delivers a d.c. level of 80V (F11 -
100V) to coil LPO1. When the chopper transistor TPO1 is
switched on current flows through the transistor and this
coil. Consequently energy builds up in the coil in the form
of an electromagnetic field. When the chopper transistor
is switched off by a flyback pulse from the line output
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transformer the voltage at its collector will swing positively
due to the collapsing field around LPO1. This positive-
going pulse is rectified by DP14 which charges CP14 to
produce the 109V h.t. line (F11 — 140V). As is usual with
W. German sets, this is referred to as the Ul rail. Note
that the h.t. obtained in this way results from a combina-
tion of the 80V (100V) d.c. supply and the switching
action of TPO1.

The centre-tapped secondary winding on the mains
transformer supplies a bridge rectifier which provides a
24V line (F11 - 31V) to power the audio output stage.
The centre-tap is used to provide an 11-5V line for start-
up purposes. This feeds the emitter of TP21 via diodes
DP21, DP24 and DP03, with a chassis return via RP26,
RP24 and RP21. The current flowing through RP26
develops a voltage to switch TP21 on, as a result of which
CP10 charges via DP12. This line starts up the TDA1950
sync/line oscillator chip via RP27. During the start-up
period the collector of the line driver transistor TLO1 is
fed from the centre tap via DP13. Once the line output
stage comes into operation a line output transformer
derived 13V supply takes over from the 11-5V line, via
diode DP15. RP25 is included in series with CP10 to
provide a slow-start action.

When CP10 has charged sufficiently transistor TPOS will
switch on, charging CP12 via RP23. The positive-going
voltage developed across CP12 will eventually switch on
TPO06, and in turn TPO2 and the chopper transistor TP01
will switch on. Positive-going line flyback pulses are fed to
the base of TP04, which is thus switched on once per line
scan, discharging CP12. Drive to the chopper transistor is
thus provided by the sawtooth waveform generated across
CP12. The charging of CP12 is controlled by TP0S whose
base samples the h.t. voltage whilst its emitter is held at a
constant voltage by zener diode DP20 and DP19. Regula-
tion is thus achieved since TPO1’s switch-on time is
determined by the conduction of TP0S: TPO1 is switched
off by negative-going line flyback pulses which are applied
to its base via diodes DP43 and DP42. Note that this
power supply arrangement is very tolerant of varying
mains supply voltages. The mains level is monitored via
the 11V start-up tap on the mains transformer: diodes
DP21, DP24, DPO03 and resistor RP0O7 provide a d.c. bias
at the base of TP04 proportional to the level of the mains

Current flow
LPO1 DP14 w -~ u

! LrPO1 I DP14 |

CP1 8oV {TPO\ Tcpu

(a) /71’7 {b)

Current
80V tiow

{

Fig. 1: Principle of the step-up power supply. (a} Chopper
transistor on. (b} Chopper transistor off. (c} Waveform at the
collector of TPO1.
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Fig. 2: Complete power supply circuit, F10 chassis.
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Line flyback pulses

input. The line flyback pulses thus switch TP04 on sooner
or later as the mains input is varied over the range 150-
260V.

There are a couple of other points to note in this power
supply. First, in remote control sets TP21 is used to switch
the set to the standby condition: in this condition resistor
RP21 is not connected to chassis, so there’s no voltage
developed across RP26 and TP21 is switched off.

Secondly, transistor TP18 and zener diode DP18 pro-
vide excess voltage protection. The emitter of TP18
monitors the line output transformer derived 21V supply:
should this rise above about 24V TP18 switches on and
diode DP25 conducts. TP21 then switches off, removing
the supply to the TDA1950 i.c. with the resuit that the
line timebase closes down.

The Field Timebase

The field output stage uses a form of pulse-width
modulation with a thyristor for the switching. It has great
reserve of amplitude, which enables essentially the same
circuit to be used with tubes from 14 to 27in. It also uses
very little energy as the output switching is carried out at
line frequency — note that no heatsinks are required.

The complete field timebase circuit is shown in Fig. 3.
Field sync pulses from the TDA1950 sync/line oscillator
i.c. are inverted by transistor TFO2 and applied to the base
of TF04. The field sawtooth waveform is produced by the
charging circuit RF12/CF04: when the voltage across CF04
exceeds that at the slider of the hold control TF04/03
switch on to discharge CF04, producing the flyback.
Transistors TF05 and TF09 simply act as amplifiers for the
field sawtooth waveform, which appears inverted (nega-
tive-going) at the collector of TF06. Line pulses via DF06
and RF13 are added to this waveform. The result of
adding these two waveforms is to produce a form of pulse-
width modulation at the base of TF07 (see Fig. 4). TF07
in turn triggers thyristor DFO8. When DFO08 conducts,
current flows via the thyristor, coil LPO1, winding 4-7 on
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the diode-split line output transformer, the field scan coils
and resistor RF21 to the U3 line. CF10 with the inductive
compenents form a filter to integrate the pulse waveform.
DFO08 is switched off by the negative-going line flyback
pulses applied to its anode by winding 4-7 on the line
output transformer. DF09 is incorporated to ground the
circuit during the field flyback. The power consumption is
low since DF08 switches on for relatively short intervals of
time.

Later Chassis

As mentioned earlier, the F11 110° chassis has been
superseded by the F11B. The basic changes are that a
different EW correction i.c. is used (a TDA4950 instead
of a TDA4610) while much of the circuitry is now
incorporated in a TEA2026 i.c. This device contains the
line oscillator, the field timebase with the exception of the
thyristor and the step-up chopper power supply circuit
with the exception of the chopper transistor itself. The i.c.
uses a 500kHz ecrystal oscillator with internal divider
circuits, eliminating the need for line and field hold
controls. If the chassis is fitted with a PAL/NTSC decoder
panel in place of the standard PAL panel the presence of
an incoming NTSC signal will be detected and the field
frequency will be automatically switched to 60Hz.

In addition to the new version of the 110° chassis, the
F10 is being replaced by the F12 for non-remote control
14in. sets and the F14 for remote control sets with 14-20in.
tubes. Also the F15 was introduced recently, designed
with the new generation of square tubes in mind. No F13
chassis you’ll notice: 1 never realised before that the
Germans are superstitious!

Servicing Aspects

As with other modern TV chassis designs the reliability
of these sets is good. Stock faults are not something one
can list. A few faults have occurred on several occasions
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however and the following notes should prove helpful.

Any line output stage problems that cause the d.c.
supplies derived from the line output transformer to rise
in value will result in TP18 conducting, thus switching off
the line oscillator via TP21. In this condition the full Ul
value of 109V (F11 - 140V) is not developed due to the
absence of line pulses. As there’s no load on the power
supply the U8 80V supply will rise to almost 90V. Note
also that if there’s a power supply fault that prevents the
step-up switching taking place, e.g. transistor TP01 open-
circuit, the 80V present on the U1 line is enough to allow
the line output stage to operate. The result is a small
raster with a severe hum bar. These symptoms are a sure
sign that the line timebase is operating correctly and that
the fault is in the power supply.

Fault Notes

The following is a comprehensive list of the problems
most likely to be encountered when working on sets fitted
with these chassis.

Set dead, fuse FP02 blown: Check whether the chopper
transistor TPO1 is short-circuit. If it has to be replaced,
check the other transistors in the power supply and
resistor RP06 before switching on. A short-circuit line
output transistor will also blow this fuse (the F10 chassis
uses a BU208D, the F11 a standard BU208 and the F11B
a BU5S08AV).

Set dead, fuse FP02 intact: Check for 80-90V (F11 100-
110V) at the collector of the line output transistor. If
absent check for broken tracks around the diode-split line
output transformer — it’s heavy and in early sets the PCB
was not very well supported in this area. Check for 11V at
the collector of the line driver transistor TLO1. If there are
no line pulses at pin 2 of the TDA1950 chip ILO1 check
the d.c. level at pin 14. This is normally 12V but 8V will
enable the line oscillator to start up. The start-up voltage
is obtained from the 11V tap on the mains transformer via
transistor TP21. If sufficient voltage is present at pin 14
but there’s no output at pin 2, change the i.c.

Set dead, remote control models: Check whether transistor
TP21 is being switched off by the front remote control
decoder panel. If so, suspect the 400kHz crystal first with
microcomputer controlled systems.

Set pulsing on/off: Remove the field scan coil plug (con-
nector BF01). If the set now starts up with field collapse
there’s no field sawtooth for modulation by the line
flyback pulses so the line output stage is being loaded
down. Check resistors RF12 and RF1S5 followed by the
transistors in the field timebase. The culprit could also be
thyristor DF08 loading the line output stage via winding
4-7 on the transformer.

If the set continues to pulse with the field scan coils
disconnected check resistor RP11 in the power supply. If
this is open-circuit the h.t. line will be too high. The
supplies derived from the line output transformer will also
be too high with the result that transistor TP18 will switch
on. A fault of this type can be seen by monitoring the Ul
line with an analogue meter: the voltage will flick between
80-130V as the set pulses on and off (F11 — 100-160V). If
the power supply appears to be all right check for
something in the line output stage causing TP18 to
operate the trip circuit. The line output stage can be
checked by disconnecting the base of the chopper transis-
tor TPO1: if the set now starts up, albeit with a reduced
raster size and a hum bar, the line output stage is all right.
Line tearing with excessive h.t. ripple: Check the U8
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supply reservoir capacitor CP11 — it could be dry-jointed.
Also check CP12.

Field collapse: The usual field collapse symptom of a thin
horizontal line across the centre of the screen is not often
encountered with the type of circuit used in these chassis.
If experienced check for something open-circuit between
the anode of thyristor DF08 and the field scan coils via
coil LPO1 - this coil is a separate winding on the same
former as the coil used in the switch-mode power supply
and the PCB tracks to its pins should be checked.

Picture shifted upwards, with field roll: This is the most
common field fault with these sets: it’s caused by transis-
tor TF09’s d.c. biasing being incorrect. Check RLS52 (15Q
— this is the U3 supply surge limiter resistor), RF20, RF21
and RF10, also the height preset control PF02. In earlier
chassis PF02 was a 100Q preset: it was changed to 47()
with a fixed 47} resistor in series.

The transistors used in the field timebase seldom give
trouble: unfortunately when they do they often appear to
be good when checked with an ohmmeter, so substitution
is the only effective test.
Uncontrollable field roll:
capacitor CFO1.

No raster except for a wide horizontal band near the
bottom of the screen: Check whether the ‘U4 (200V)
supply surge limiter resistor RL51 (39Q) is open-circuit.

E.H.T. but no raster: Check RL54 if the tube’s heaters
are out. If the tube’s first anode voltage is absent or low
(should be 350-400V) check the adjustment of the lower
preset on the diode-split line output transformer: if adjust-
ment is not possible the transformer will have to be
replaced. Otherwise check transistor TV81 (BC557B) and
resistor RV82 (10Q)) on the tube base panel. Note that a
fault in any of the three RGB output stages on the tube
base panel can cause the TDA3506 RGB matrixing i.c.
IV02 to cut off all three guns, thus giving a blank raster.

Excessively bright raster with flyback lines and no lu-

Check transistor TF02 and

minance: Check for excessive first anode voltage. If this

cannot be adjusted, or adjusts to the correct level then
drifts again, replace the diode-split line output trans-
former. This fault can also be caused by failure of the
TDA3506 RGB matrixing i.c. IV02: first check whether
its d.c. supply resistor RV23 (10€2) is open-circuit. In the
unlikely event of IV02 failing after replacement check
whether CV91 (0-001xF) on the tube base panel is short-
circuit.

One primary colour weak: Check CV38, CV39 or CV40
(0-68uF) associated with the TDA3506 chip as appro-
priate. Could also be caused by the chip itself.

Excess of one primary colour: Check CV47, CV48 or
CV49 (0-022uF) associated with the TDA3506 i.c. as
appropriate.

Neo colour: Suspect the 4-43MHz crystal QC02 or the
ANS5620X colour decoder chip 1C01 on the PAL decoder
panel. If the positive-going line flyback pulses are missing
at pin 7 of this i.c. check transistor TL41 (BC548B).

Raster but no noise spots: Suspect the combined tuner/i.f.
block which produces a composite video signal at pin 23,
but first check the d.c. supply to the tuner. Can also be
caused by the TEA2014 video switching chip IV03 - this
i.c. is used to switch off the video signals from the tuner/
i.f. block and switch in the signal from the scart connector
when the correct switching level is connected to pin 8 of
this connector.

No tuning: Before changing the tuner block, check that
the Ul supply is reaching the front panel where it feeds
the 33V zener diode (the circuit reference number for this

TELEVISION JUNE 1986




Us U3
200V 47 av
RF12 RF10 RF21
220 2M7 220 —- 7
RF20 P
100. Height< 47
CFO4 DF03= DFO4 CF07l Field
o-a'iI’ DFWX BAX134 BAX13Z d o
coils
‘5*§ wz% %10&
CF10
-L 047 Winding on
Field DFOLZ 4n? LoRl
0-22"= Pszoz'l‘Z.M'd & TFO4 m T m gzos'ls'la
- Do I
T Ny /Bess8a 4x7 \}> LPO1 \
TFO3,
C548A
TF02 015 RF%L
2k3 54882520 ]. 20 koFog <470
fzzu -022 TSMm
DFO1 T luﬂ
Field sync CFD1 <9k
pulses 3k3 047 R;BL! D.FOS Line flyback pulses
VVA— ) |

047 330k

Fig. 3: Complete field timebase circuit, F10 chassis. RF12 is 3-3Q in the F11 chassis — there are other minor variations.

diode varies with different models). If the Ul supply is not
present at the front panel check RL53 (100Q2) and CP24
(0-01uF). Check the 33V zener diode itself, also the
u.h.f./v.h.f. band selection circuit on the front panel. The
usual culprit however is the tuner block itself. Note that it
is also almost the only cause of tuning drift.

No sound: These sets all have a sound mute system which
operates when no video signal is received. It compares the
composite video signal with line flyback pulses within the
TDA1950 chip: if the sync pulses in the video signal don’t
coincide with the flyback pulses pin 7 of this i.c. goes to
OV (it’s normally at 11V) and the sound is muted via pin 2
of the TBA120UB intercarrier sound i.c. This muting
circuit should be kept in mind when fault finding: for
example, on a set with no sound and a video fault don’t
chase a sound fault as the muting circuit will operate due
to the absence of the video signal. The muting circuit can
also give clues however: for example, a set with no video
but good sound means that the fault is in the latter part of
the video channel, certainly after pin 6 of the TEA2014
switching chip IVO3 (this is the take-off point for the video
feed to the muting circuit).

Where there’s no sound and the muting is not in
operation, i.e. pin 7 of the TDA1950 chip is at 11V, check
the TDA2006 audio output chip ISO1. Note that many of
these sets have been built with stereo use in mind: a
second audio output chip is often fitted but not connected
up - this is a convenient source of a replacement if you do

Line pulses added
o to field sawtooth

Field
sawtooth

Point at which TF07 switches on -----------

Waveform at collector of TFO7 j ﬂ H

Fig. 4: Showing the way in which adding line pulses (three
only shown) to a field sawtooth waveform gives pulse
width modulation at the collector of TFO7 so that DF08 is
switched on progressively earlier as the field scan
progresses.
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not have one readily to hand.

Spares

The agents for NordMende sets in Ireland are Reynolds
Electronics Ltd., Finnabair Industrial Park, Dundalk, Co.
Louth (042 31 281). The UK agents are Hayden Labora-
tories Ltd., Hayden House, Chiltern Hill, Chalfont St.
Peter, Gerrards Cross, Bucks SL9 9UG (0753 888 447).

TV LINE OUTPUT TRANSFORMERS

PRICES INCLUDE VAT & CARRIAGE
Delivery by return of post.

BAIRD: 8290, 8752, 8773 1044 | [TT: VC200 to VCAO2 920
CVC1, CVC2 (FORGESTONE) 150
RANK BUSH MURPHY CVC5, CVC7, CVC8, CVCY, CVC20 1035
AT74 with stick rectifier 978 | cvC2s, CVC30, CVC32, CVCAS 920
A816, T16, T18, Z712, Z715 1035 | cycsoo, 1100, 1150 POA
120, 122, 26, 2179, ASZ3 M50 | cyC1200, 1204, 1210, 1215, 2600 P.OA.
Z718 Basic unit 1350
PYE: 169, 173, 569, 368 920
DECCA: 1210, 1211, 1511 150 | cT200, CT200/1, CT213 10.35
1700, 2001, 2020, 2401, 2404 920 | 725-731,735, 737, 741 9.78
CS1730, 1733, 1830, 1835 920
30, 70, 80, 90, 100, 120, 130 920 | PHILIPS: 170, 210, 300 series 920
320 series 978
FERGUSON, THORN: 1590, 1591 920 | TX, T8, TX2, TX3 mono POA
1690, 1631. built in rect. 978 | G8 and 69 Series £920
1600, 1615, 1700, 1790 POA. | KT2 KT3. series 920
3000, 3500, 8000, 8500, 8800 POA. | G11. K30, split diode POA
e e 1099 | BINATONE: 9905, 9860, 9488  P.OA
3800, TX9, TX10 series POA | DORIC Mi3, Mki 1150
1200 | FNLUX 9560, 9670 POA.

MOVIESTAR 3781, 3787

TX10 focus unit %02 | GRUNDIG: most models in stock

NORDMENDE: 8290, 206, Z306 P.0.A.

ADELITY: FTV12 mono 1035 | SANYO: 5101, 5103, 7118 P.OA
2X2000 ZX3000 POA | SHARP: C1851H, C2051H P.OA.
G.EC. 2047 to 3135 mono 920 | TOSHIBA: C300, C800B L
n TANDBURG:-190, CTV2, CTV3  P.OA
1201H, 1501H, 2114, 3133, 3135 920 h :
. TELEFUNKEN: most models in stock
DUAL & SINGLE hybrid col. 10.00 .
SINGLE STD salid stat f200 | HIVACHL: 1471, CPB26O, 2501  POA.
solid state SIEMANS: FF series P.OA

SINGLE STO split diode

INDESIT: 24EGB, 12LGB, 12SGB  10.35

WINDINGS
TYNE: main winding
RBM: T20, T22, 126, Z179 533
WALTHAM: W125 eht winding ~ 2.37
WALTHAM: W190, W191 eht coil 5.00
KORTING: hybrid winding 590

THORN: 8000, 8500, 8800 eht 6.70

Tidman Mail Order Ltd,,
236 Sandycombe Road,
Richmond, Surey.
Approx. 1 mile from Kew Bridge.
Phone: 01-948 3702

Mon-Fri 9 am to 12.30 pm &
1.30-4.30 pm
Sat 10 am to 12 noon.
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AGREED UK STEREO TV STANDARD

The BBC has been carrying out tests on a digital stereo
sound system of its own design since late 1983 — we last
reported on the subject in this column in August 1984,
after tests to confirm the system’s compatibility with non-
stereo receivers had been carried out. The system that’s
been evolved is called 728-Nicam (near instantaneous
compansion) and has been agreed by the IBA. It’s at
present awaiting approval by the Department of Trade
and Industry. Since transmitters are already installed at
Crystal Palace a London area service could be started in a
matter of weeks: it would take some years to convert all
the BBC/IBA transmitters. It's understood that Thorn
EMI Ferguson has a decoder chip set at an advanced stage
of development and that incorporating stereo sound
would add about £30 to the cost of a receiver.

The system uses a single carrier spaced at 6-55MHz
above the vision carrier, with four-phase shift-key modula-
tion: the transmitted data rate is 728Kbits/sec. The origi-
nal analogue sound signal is sampled at a rate of 32,000

- times a second, the samples being converted to 14-bit
words. To get the signal into the spectrum space available
10 bits are transmitted along with a signal to indicate to
the receiver the compansion that has taken place. As a
result the receiver can reconstruct and decode the original
14-bit samples. One advantage of the system is its
compatibility with the MAC standard proposed for sat-
ellite TV transmissions.

DBS PROGRESS
The IBA has now advertised for contractors to provide
three new TV services by satellite transmission, to be
receivable throughout the UK. Applicants have been
invited to submit proposals by August 29th with a view to
the IBA selecting and appointing contractors by the end
of the year with services coming into operation by 1990.
Applicants have been invited to apply for a contract to
provide all three services — with a variety of programming
between the three channels — to be financed either by
advertising, by subscription or a combination of the two.
Those proposing to provide fewer than three services are
asked to indicate what forms of co-operation they would
plan with other contractors. Applications have also been
invited for contracts to provide teletext DBS services,
both from those applying for the programme contracts
and others. The government intends to introduce legisla-
tion so that the contracts would last for up to fifteen years,
under the terms of the Cable and Broadcasting Act 1984.
Meanwhile the election of a new government in France
has called into question the Maxwell group’s plans (see
last month) to provide programmes on two of the French
TDF-1 satellite’s channels. Mr. Maxwell maintains that he
has a binding contract but the new government has
indicated that it plans to cancel this, with six months’
notice, and open the allocation of TDF-1’s DBS channels
to competitive tendering.

INTERNATIONAL TRADE

The effects of the rise in the value of the yen, mentioned
in our leader last month, are already showing through.
Matsushita has reported the first fall in sales and profits
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for eleven years, during the first quarter of its financial
year which ended on February 20th. Consolidated profit
fell by 193 per cent and sales by 8-7 per cent. Domestic
sales fell by only 1-1 per cent while overseas sales
recorded a decline of 16 per cent — sales of video/TV
equipment fell by 17-2 per cent. Reduced colour receiver
exports to China and a sluggish demand for components
were given as contributory factors. Matsushita proposes to
increase overseas selling prices and transfer some produc-
tion to other south east Asian countries.

Sanyo is increasing the prices of its VHS VCRs in the
UK by between £30 and £50 depending on model and
predicts that other Japanese manufacturers will be doing
the same.

The Thomson group is to cut its workforce in European
colour receiver plants by between 20 and 25 per cent —
about 1,000 jobs in W. German plants will go, 550 jobs in
France and 300 in Spain. Last year Thomson’s consumer
electronics group made a loss of £30 million on sales of
some £2-1 billion. The overall proposal is to cut the
workforce from 8,500 to around 7,000. Thomson, whose
brands include NordMende, Saba and Telefunken, is one
of Europe’s two largest CTV manufacturers: colour TV
accounts for roughly fifty per cent of Thomson’s es-
timated annual consumer electronics output. Europe’s
other major consumer electronics manufacturer, Philips,
plans to close a number of TV manufacturing plants.

Matsushita has announced the development of a 1Mbit
video DRAM. Mass production is expected to start by the
end of the year. Two such chips are required to store a
TV field.

THORN-JVC DEAL

An agreement has been reached between Thorn EMI
Ferguson and JVC for the manufacture at Ferguson plants
of colour receivers to meet JVC's requirements in the UK
and continental European markets. Under the terms of
the agreement a range of products incorporating JVC’s
newly developed BX chassis will be manufactured by
Ferguson with technical and production support from
JVC: the new manufacturing operation will be managed
by Ferguson and will require substantial additional equip-
ment and dedicated production facilities. A new produc-
tion line to be installed at Gosport will be able to produce
over 200,000 sets a year. Enfield will supply PCBs and
High Wycombe cabinet mouldings.

ORION’s UK PLANT :

The Orion Electric Corporation of Japan is to set up a
VCR/TV manufacturing plant at Kenfig Hill, South Wales
— the 50,000 square feet factory was previously used by
computer manufacturer Dragon Data. The first phase of
the operation will be the installation of a production line
for VHS VCRs: production is expected to be running at a
rate of 10,000 machines a month by the end of the year. A
CTV line will probably be added next year to produce sets
for sale in the UK and continental Europe. Assistance
tied to the number of jobs created will be provided by the
Welsh Development Agency. Orion products will con-
tinue to be distributed in the UK by L and M Raymond of
Watford. Sales are mainly to major retailers — Orion
VCRs are sold by Dixons under their Saisho brand name.

TV SYSTEMS TESTED

With the co-operation of Swindon Cable Ltd. IBA en-
gineers recently demonstrated for the first time successful
distribution of full-capacity MAC TV signals via a mod-
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ern, operational cable system. Full-resolution MAC-en-
coded vision with digital sound at a data rate of
20-25Mbits/sec were inserted at the head end of Swindon
Cable’s multichannel system, using the EBU’s “cut and
rotate” scrambling system. A receiver connected to an
existing domestic socket outlet produced pictures without
any significant degradation.

A demonstration of the MUSE system has been carried
out by RAIl and NHK at Turin. The Japanese MUSE
(multiple subnyquist sample encoding) system has been
developed to enable high-definition TV signals to -be
transmitted using standard satellite TV channel
bandwidths. Reception of MUSE-encoded signals via a
noisy satellite transmission path is said to have produced
pictures virtually identical to the original HDTV ones.

NEW FILM CABLE CHANNEL

British Telecom is to offer cable operators a new film
channel, with material sourced from MGM/UA, Para-
mount and Universal initially. It will compete with Robert
Maxwell’s Premiere channel, with which MirrorVision
was recently amalgamated. Distribution of the new chan-
nel to cable operators will be via cassette rather than
satellite transmission.

VCR SERVICING VIDEOCASSETTES

Flintdown Ltd. (Mountauban Chambers, 339 Clifton
Drive South, Lytham St. Annes FY8 1LP) has produced a
series of seven cassettes on servicing domestic VCRs. The
series consists of (1) an overview of VCR systems, (2)
servo control systems, (3) colour recording systems, (4)
frequency modulation, (5) VHS, Betamax, V2000 and
Video 8, (6) component video and (7) VCR faults. Each
cassette is available in any standard format and costs £35
plus VAT - a discount of 10 per cent is given on a
complete set of seven cassettes.

VIDEO EQUIPMENT

JVC has launched a midi-sized hi-fi VCR, Model
HRD470, which is expected to retail at around £600. The
tape deck has been rotated through 180° to give front-
loading of the cassette end first.

Kodak is test marketing some electronic still picture
systems in the USA. A disc recorder-player enables 50 TV
fields from a TV set or other video source to be recorded
on a standard 2in. floppy disc. Recording is triggered by
remote control. A companion printer produces prints of
any recorded field on instant colour film. There’s also a
film to disc transfer service which enables 35mm colour
film negatives to be recorded on disc for playback via the
recorder-player.

Grundig has introduced a combined colour receiver/
VCR unit, Model TVRS5000, which is expected to sell at
around £950. The VCR incorporated is the new VS300
which features auto tape time select, electronic locking
and can record two programmes up to a year ahead.

AMSTRAD TAKES OVER SINCLAIR'S COM-
PUTER INTERESTS
Amstrad has bought the world-wide rights to Sinclair
Research’s current computer interests. Sinclair is now a
research organisation without marketing operations. A
computer under development by Sinclair will be offered to
Amstrad at a later date.

Amstrad is to continue production of the Spectrum
computer in the UK for the present. Sales of the QL will
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continue while stocks last but this machine will probably
be phased out. Interesting that Amstrad decided not to
take on Sinclair’s pocket monochrome TV set. Amstrad
paid £5 million for the right to use the Sinclair brand name
and current stocks.

TV/VCR SPARES GUIDE

Some corrections and an addition to the spares guide
published with our April issue. Spares for recent NEC
products are available from NEC Business Systems
(Europe) Ltd., NEC House, 164-166 Drummond Street,
London NW1 3HP or from SEME Ltd., Unit 2E, Saxby
Road Industrial Estate, Melton Mowbray, Leics. Models
include CTVs 12T311, 207772, 201773, 14T412, 14T1406,
CT1404, FS1901, FS1902, CT1416 and FS1502 and VCRs
PVC744E and PVC746E (Beta) and N830EK, N831EK,
N833EK, N9013 and N9014 (VHS). Spares for earlier
NEC models distributed in the UK by Cap Ten are
available from Tech Semco. i

The address we gave for Tensai was the last known one.
It appears that this company is no longer represented in
the UK. Don’t use the phone number we gave — it’s been
transferred to a domestic user. '

Spares for three Gold Star monochrome portables,
Models VW300, VR317 and VR700, are available from
Uni-Com Electronics, Station Road, Edenbridge, Kent
TN8 6EW (0732 865 238).

CPC of Preston was mentioned in the Letters column
last month as a supplier of spares for Sinclair
microcomputers. The full address is CPC Electronic
Component Distributors, 194-200 North Road, Preston,
Lancs (0772 555 034). CPC are also official spares
stockists for Fidelity, Ferguson, Philips, Pye and Sony.

TVRO EQUIPMENT

Megasat’s new top-of-the-range satellite TV receiving
system is said to be the only totally automatic remote-
controlled system on the market with a computer-gen-
erated “menu” of programmes presented on the screen-
for user selection. Any programme can be selected by
remote control without the user leaving his chair. The
remote control system includes the motorised dish and
automatic polarisation. Price is £2,645 including VAT
(plus installation). The Megasat system is available from
Harrods, Wallace Heaton and Lasky’s Tottenham Court
Road and Brent Cross stores.

NEC’s NESAT satellite TV receiver system is now
available with an automatic aerial tracking system. The
actuator motor is linked by cable to a microprocessor
controlled tracker unit which can be located anywhere in
the vicinity of the TV set. An LED display shows the dish
position.

Sat-Tel has developed a battery-operated satellite TV
signal meter to simplify dish installation. The meter,
called the Skyhound, plugs directly into the LNC’s output
and in addition to the meter display has a variable audio
pitch indicator.

A new transistor from Mullard, type BFG195, has a
transition frequency of typically 7-5GHz and a unilateral
power gain of 12dB at 2GHz. It can handle a power
dissipation of 0-5W and is said to have the highest
presently available power handling capability for this
category of transistor. The four-lead, dual-emitter transis-
tor is intended for applications in high-gain wideband
systems up to 2GHz, e.g. in the first i.f. section of a
satellite TV receiver.
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The Development of Colour Tubes

Part 1

The picture tube is the very heart of a colour set or
monitor, its characteristics dictating not only the shape
and size of the set but the design of every other section of
the receiver apart from the tuner, the i.f. amplifier and
the control system. Even the sound system is related to
the tube in that the loudspeaker usually has to be
accommodated alongside and its shape, size and magnetic
field must conform, while the audio amplifier is (or should
be) tailored to the type of loudspeaker in use.

The Early Days

Colour picture tubes have been with us since late 1949,
when Dr. Harold B. Law made the first shadowmask tube
at the RCA company’s Princeton, New Jersey labora-
tories. The picture was small, about llcm in diameter,
and the resolution and convergence performance were
very poor by today’s standards. Most of the ingredients of
subsequent tube technology were there however: three
~guns, one for each primary colour; a tri-colour phosphor
screen; and above all the shadowmask. In one form or
another the shadowmask has been present behind our
screens ever since.

The original RCA design was based on an idea by A.

C. Schroeder, patented by him, for a delta-gun/mask/.

triad-phosphor-dot screen configuration. A much earlier
,patent for a colour display tube, filed in Germany by
Werner Flechsig in 1938, proposed the shadowmask in an
aperture-grille form: this uncannily anticipated the
Trinitron tube introduced by Sony of Japan some thirty
years later.

The first delta-gun tubes had an internal phosphor-dot
screen which was flat, as was the shadowmask mounted
some 1-2cm behind it: the curved glass faceplate acted
merely as a clear window. It wasn’t until 1954 that tubes
with the phosphors deposited on the rear of the curved
faceplate went into production. These had a deflection
angle of 70°, a circular 21in. (53cm) screen, a huge 51lmm
diameter neck and a metal cone. An all-glass version went
into production three years later.

Tube Evolution

Gradual improvements in the phosphors, mask and
faceplate light transmission characteristics were in-
troduced before the next big step in 1964, the 90° deflec-
tion tube with a rectangular 25in. (63cm) screen. This was
followed shortly after by a 19in. (49cm) version. The
popular 22in. (56cm) 90° tube came in 1967.

1968 was a significant year. In April the Sony Trinitron
tube was released, initially in a 33cm (13in.) rectangular
format with 90° deflection. With its in-line gun assembly
and striped phosphor screen it was the precursor of all the
current tube designs: a grille with slots from top to bottom
performed the same function as the shadowmask. The rest
of the world followed: RCA’s PIL (precision in-line) tube
with its slotted shadowmask and striped screen was in-
troduced in 1972 and was followed over the next few years
by many variants. The great advantage of the PIL tube
was the elimination of the need for the convergence
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circuitry required with delta-gun tubes.

The first 110° shadowmask tube was introduced in 1969
— especially for Europe, as the US market wasn’t at that
time into wide-angle colour tubes. It was a delta-gun tube
with a thick neck (36-5mm). 110° tubes with 29mm neck
diameters appeared as early as 1970. The seventies saw a
succession of developments: saddle-toroidal yokes in
1973; internal magnetic shields, quick-heat cathodes and
the Philips 20AX tube in 1974; “soft flash” in 1977; the
Philips 30AX system with no need for setmaker or service
technician adjustments in 1978, along with pincushion-
distortion free (pin-free) tubes from Japan. In 1979 the
mini-neck tube (22-5mm diameter) came from Japan and
in 1982 Toshiba introduced the FST (flat square tube)
screen. To bring us up to date, the Philips 45AX tube was
introduced in 1984 and in 1985 Sanyo demonstrated small,
prototype beam-indexing tubes — this type of tube has a
single gun with switched RGB inputs and no shadowmask
(the idea is not new but its realisation has always proved
difficult, mainly because of the problem of switching the
video signals at the high frequency required).

The Delta-gun Tube

Since we're going to describe the components and
techniques used in colour tubes in some depth it’s impor-
tant that their basic operation and principles are under-
stood. Although delta-gun tubes are now obsolete as far
as domestic TV sets are concerned they are still in
production for use in monitors and advanced computer
displays since they are capable of giving very high defini-
tion displays when fitted with a fine-pitch shadowmask.
Let’s start then with a brief rundown on delta-gun tubes.

The virtue of all types of direct-viewing colour displays
(as opposed to multi-tube projection systems) is that the
tube used simultaneously produces on its screen light in
the three primary colours red, green and blue. This
implies the presence on the screen of three different
phosphors, and the trick is to ensure that the electron
beam from each gun strikes only the appropriate phos-
phor material. Hence the shadowmask which, for each
beam, casts a shadow over the phosphors the beam
shouldn’t reach. The delta-gun tube has three electron
guns arranged in equilateral triangular formation in the
tube’s neck — see Fig. 1. The guns are each tilted towards
the tube’s major axis so that their electron beams con-
verge at the shadowmask. Because the beams come from
three different ‘“‘aiming points” their approach angles
differ: this is the key to the operation of the mask (see
Fig. 2). The beams cross over at the shadowmask and
diverge beyond it, each to strike its correct phosphor dot.

Colour Purity

So far as the mask and screen are concerned the origin
of the beams is not the delta-gun assembly itself but a
point in space in the tube neck, at the centre of the
deflection yoke, called the deflection centre. By fitting a
lamp at the apparent source of each beam in turn the
positions of all the phosphor dots for each colour can be
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Control grid [cathode and heater inside)
First anode

Dynamic convergence
pole-piece assembly

{al (b)

Fig. 1: The thick-neck, delta-gun arrangement. (a) Positions
of the three guns in the tube neck. (b) Configuration of the
gun electrodes and convergence pole-pieces. (c) Axial view
of the pole-pieces mounted at the end of the guns: the pole-
pieces guide the magnetic fields from the adjacent radial
convergence coils.

Section
of screen

Three .=
electron’ -
beams

Fig. 2: Trajectories of the beams in a delta-gun tube. In
practice each beam is larger than one shadowmask hole.

Section of shadowmask

Fig. 3: The inherent raster geometry errors with a delta-gun
tube. ’

fixed photographically with reference to the perforated
shadowmask. This is done during manufacture and en-
sures that provided each beam is correctly aligned at the
deflection centre perfect colour purity will be produced in
operation, with no overshooting of the electron beams on
to phosphor dots of the wrong colour at any point on the
screen. Purity setting is easy to adjust: we manipulate a
pair of ring magnets to align the beam trajectories through
the deflection centre, then adjust the position of the
deflection centre itself by sliding the deflection yoke along
the tube’s axis.

Convergence

The problem with the delta-gun picture tube configura-
tion is its inherent registration errors. The three rasters,
red, green and blue, are traced out by separate electron
beams coming through the deflection centre at three
different angles — each is subject to different aberrations in
the scanning process. This results in the complex raster
geometry errors shown in Fig. 3. Each colour raster has a
different combination of trapezium and pincushion distor-
tion. To pull these odd and divergent rasters into registra-
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Fig. 4: Principle of the Trinitron tube.

tion, i.e. to overlay them, calls for individual and close
control over the positioning of all three beams as they
enter the deflection field. A static magnetic field will
suffice to pin together the raster centre points (static
convergence) but to make the edges of the three individ-
ual rasters register each beam must be subjected to a
continuously varying magnetic field (dynamic conver-
gence). A parabolic correction waveform is required to
iron out the pincushion distortion while a sawtooth correc-
tion waveform will cancel trapezium distortion. Hence the
“tilted sawtooth” current waveforms in the radial dynamic
convergence correction yoke. These are required at both
line and field rate, and must be adjustable in amplitude
and tilt — and in shape in the case of the blue horizontal
correction waveform for 90° tubes and for most functions
with 110° tubes.

The difficulties, the compromises necessary, the ex-
pense of providing the convergence hardware, the skill
needed in aligning the many presets, the power loss in the
entire convergence network and its vulnerability to drift
prompted the tubemakers to investigate different arrange-
ments for the picture tube. The goal was to produce a
tube that has an inherent self-converging characteristic. So
long as there are three beams travelling along the tube on
different paths this is very difficult! The solution adopted
was to mount the guns in line so that the three beams
travel abreast and to build correction into the tube and its
yoke, something that calls for a very high degree of
manufacturing accuracy. Before we come to the self-
converging PIL tube however we should look at the first
in-line tube to be mass produced, the Sony Trinitron.

The Trinitron Tube

The principles of the Trinitron tube are shown in Fig. 4.
The tube has several advantages over the delta-gun type
of tube. These spring from its use of a single in-line
electron gun assembly and an aperture-grill form- of
shadowmask. The electron gun has three separate cath-
odes arranged side-by-side: all the other electrodes are

"common to the three beams. This facilitates the use of a

single, large-diameter electron lens (see later) in the
centre of which the beams cross over, making for mini-
mum aberration and a reduction of the scanning spot size
(in comparison with the delta-gun tube) of about 25 per
cent. The two diverging outer beams are redirected by an
electronic prism (a set of electrostatic deflection plates) so
that they converge and cross over at the aperture grille.
The aperture-grille shadowmask consists of a metal
sheet with a large number of evenly-spaced vertical slits to
provide shadowing for groups of three (RGB) phosphor
stripes. This form of construction has little stiffness in the
vertical direction and has thus to be kept under consider-
able tension to prevent sag or buckle. One consequence is
that a parabolic faceplate contour cannot be used —
Trinitron faceplates have a cylindrical contour with the
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vertical profile straight. The transparency of the aperture
grille was about 33 per cent greater than that of the
shadowmasks used in contemporary delta-gun tubes, giv-
ing a brighter image for a given beam current. This and
the 25 per cent smaller spot diameter gave the Trinitron
tube a considerable advantage, which was widely
acclaimed.

Having the three beams in the same horizontal plane
brings two benefits: first the purity is virtually unaffected
by horizontal magnetic fields such as the Earth’s; secondly
the need for vertical convergence correction disappears
because the deflected beam trajectories remain in a single
horizontal plane. The fact that the three beams are very
close together on their journey through the deflection
field also minimises horizontal misregistration of the three
rasters. Total errors are reduced to those shown in Fig. 5.
The standing voltage on the prism electrodes is adjusted
to achieve correct static convergence on the vertical centre
line, leaving a relatively simple dynamic convergence
correction problem which can be solved by applying a
parabolic waveform to the prism electrodes, see Fig. 6.
Minor trimming is carried out by tilting the deflection
yoke and adjusting the line-rate (and, in large-screen
versions, field-rate) sawtooth current in a single four-pole
convergence coil associated with the deflection yoke.
These are purely trimming adjustments to take up tube
and yoke manufacturing tolerances, not correction for
inherent geometrical errors as in delta-gun tubes.

The PIL Tube

The Trinitron design showed the advantages of the in-
line gun configuration. It was not long before the PIL tube
came along. The main differences between the two tubes
are as follows: in the PIL tube there are staggered
crossties in the mask assembly (see Fig. 7) to provide
sufficient mechanical rigidity to enable a conventional
parabolically curved faceplate to be used, and the elimina-
tion of all need for dynamic convergence correction. This
is achieved by a very special deflection yoke design in
which the density of the magnetic flux in the tube’s neck is
not homogeneous, as in a monochrome or delta-gun tube,
but astigmatic.

The degree of deflection applied to an electron beam is
proportional to the deflection field’s magnetic flux den-
sity. To scan a picture tube horizontally and vertically
both deflection field strengths change continuously
according to a sawtooth law, but at any given instant the
total flux density present is proportional to the distance
from screen centre to the point at which the beams strike
the screen. If the magnetic field required is carefully
distributed in the tube’s neck it’s possible to achieve good
convergence all over the screen area. Fig. 8 shows the
effect of a uniform deflection field in a tube cross-section:
the three beams converge at the screen centre and since
each is affected equally by the deflection field they will
converge at a point along a circular line (the image field)
whose radius is the deflection centre to screen centre
spacing. Beyond this crossover point the beams will
diverge, striking the relatively flat tube screen at points a,
bandc. .

The operating principle of the PIL tube depends on a
special deflection yoke design which produces magnetic
flux lines distributed in the tube’s neck in the manner
shown in Fig. 9, which is again a tube cross-section drawn
looking from above the tube to show horizontal deflec-
tion. In this astigmatic field the deflection force acting on
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Fig. 5 (left): The Trinitron tube’s basic convergence errors.
The absence of crossover with the R and B verticals is due
to the use of an astigmatic vertical deflection field.

Fig. 6 (right): Voitage and waveform applied to the prism
electrodes to correct the misregistration shown in Fig. 5.

Fig. 7: Configuration of the
slots in a PIL shadowmask.
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Fig. 8 (left): An in-line gun array projecting three beams
through a homogeneous deflection field.

Fig. 9 (right): With careful distribution of the deflection field
flux density, convergence is automatically achieved over
the entire screen area.
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Fig. 10 (left): Errors arising from vertical deflection of in-line
beams by a homogeneous magnetic field.

Fig. 11 (right): Opposing astigmatic line and field deflection
fields in a fully self-converging yoke/tube system.

a given beam depends on the path taken by the beam
through the deflection field. The centre beam, taking this
first, passes through the relatively weak field in the middle
of the deflection centre and is deflected to point A on the
screen. The right-hand beam will start to turn left as it
enters the deflection field. It then passes into an area of
reduced flux. As a result the deflection force acting on it is
reduced and it turns through a lesser angle than the centre
beam. If the flux density in the deflection field is tailored
to be just right the beam will converge with the centre
beam at point A instead of crossing the centre beam’s
path to strike the screen at some point B. As the left-hand
beam starts to turn left it encounters an increasingly
strong magnetic field. This bends it farther to the left with
the result that it’s aimed precisely at point A on the screen
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Fig. 12 (left): Earliest form of toroidal deflection yoke for a
PIL tube.

Fig. 13 (right): Saddle-wound yoke for a 110° 20AX self-
converging tube, showing the horizontal deflection coils.

— if it passed through a homogeneous field it would strike
the screen at some point C. The same principle applies
when the three beams are deflected to the right instead of
to the left.

Now for vertical deflection. As the beams are deflected
upwards or downwards from screen centre the yoke-to-
screen beam path becomes progressively longer, which
would lead to horizontal displacement of the three images
due to crossover of the beams before they reach the
screen, see Fig. 10. To counter this the horizontal lines of
magnetic flux, which produce the vertical deflection, are
given an increasing vertical component away from the
tube’s axis — the field is increasingly barrel shaped.

The horizontal and vertical field patterns required are
shown in Fig. 11. These astigmatic fields are achieved by
the deflection yoke’s winding pattern: the configuration of
the toroidally-wound yoke is shown in Fig. 12. The
effective field pattern (and hence dynamic convergence
trimming) can be adjusted by tilting the front (screen) end
of the deflection yoke to achieve optimum registration of
the three rasters. In the original PIL tube design this was
carried out at the tube factory, using a yamming jig (YAM
= Yoke Alignment Machine), after which the yoke was
wedged and sealed to the tube with a thermosetting
adhesive. The tube and yoke thus became effectively a
single assembly and replacement tubes came with sealed
on yokes. In subsequent designs the yoke and tube were
treated as separate components, with alignment left to the
setmaker or TV technician.

Purity (initial alignment of all three beam paths) and
static convergence (individual control of the effective
point of origin of the two outer beams) is provided by a
combination of two-, four- and six-pole magnets mounted
on the tube’s neck behind the deflection yoke. These were
sealed in the original type of PIL tube but can be adjusted
in later in-line tube designs.

To summarise, the PIL type tube trades the complica-
tions of delta-gun tube convergence for very tight manu-
facturing tolerances in both the tube and yoke design.
We'll return to both of these later, but before doing so we
must examine the approach taken by Philips/Mullard in
their 20AX in-line tube design.

20AX System

This was the first European successor to the delta-gun
tube. It has three separate guns mounted in-line in a thick
tube neck (36-5Smm diameter). The deflection angle is 110°
(the deflection angle with the original, smaller screen size
PIL tubes was 90°: the later larger screen tubes have 110°
deflection). With the 20AX tube the manufacturing
tolerances are sufficiently tight not to require any tilting of
the yoke assembly. Instead, manufacturing tolerances are
taken up by introducing adjustable sawtooth currents at
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line and field rate in a four-pole convergence correction
coil built on to the deflection yoke and by differential
adjustment of the sawtooth scanning currents flowing in
the separate halves of each deflection coil pair. These
current controls are provided by half a dozen preset
potentiometers or links. Static convergence and purity are
catered for by a cluster of two-, four- and six-pole ring
magnets of similar design and working on the same
principles as those used with the PIL tube.

The 30AX Design

All the adjustments required with the 20AX tube were
eliminated when the next Philips design, the 30AX, came
along some four years later. This is similar in principle to
its predecessor but with such close yoke design tolerances
that dynamic convergence trimming adjustments are no
longer necessary. The cluster of ring magnets on the tube
neck was replaced by a spécial magnetic ring mounted
inside the tube, on the top of the triple-gun assembly. This
has a combination of two-, four- and six-pole fields
printed into it during manufacture, using a computer-
controlled external magnetising jig. These fields are
“customised” for each tube, which is thus brought to
design centre tolerance in respect to picture geometry,
purity and static convergence: the magnetic characteristics
of the ring do not drift during the tube’s life. With the
30AX system any tube will work with any yoke (for a
given tube size) without need for setting-up adjustment —
the yoke is precision located by three bosses moulded into
the tube’s glass flare.

20AX and 30AX tubes use saddle-wound yokes with
the distribution of the wires controlled by the precision
mandrel on which they are wound. Fig. 13 shows the
winding pattern for the 20AX tube: it’s the “bunching” of
the individual wires that provides the astigmatic deflection
field required.

FS Tubes

The next significant change in tube design came in 1982
with the FST glass envelope. This was pioneered by
Toshiba of Japan and involved increasing the radius of the
faceplate to make it flatter while squaring off the corners
in order to approach the rectangular shape of the trans-
mitted picture more closely. The reduced bracing effect of
the flatter faceplate necessitated an increase of around 30
per cent in the thickness of the front glass and a cor-
responding increase in tube weight. Benefits of the new
design include reduced reflections from the tube screen, a
greater angle of legibility and less pattern distortion in the
picture. The characteristics of the FS tube were described
in an article in the June 1985 issue of Television.

The 45AX

The latest example of an FS type tube is the Philips/
Mullard 45AX design, in which the triple-gun assembly
and thick neck have finally been abandoned in favour of
single-gun, narrow-neck technology.

This article has briefly set the scene in outlining the
main developments in colour tube technology over the
years. Next month we will start to look in greater detail at
the individual components that go to make up a picture
tube and its deflection system. This will give greater
insight into design philosophy and the continuing quest for
better performance with lower power consumption.
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Servicing Teletext Decoders

Part 5: Fault Finding

In this concluding article in the present series we'll
examine methods of tackling faults that affect teletext
reception. By now many readers will be well versed in
servicing digital circuitry since this is becoming more and
more common in consumer electronics equipment. An in-
depth knowledge of this is not essential for teletext
servicing however. There are two main reasons for this.
First the use of LSI chips means that we cannot go down
to gate-level fault-finding: most decoder faults are caused
by failure of one of the LSI or memory chips. Secondly
there’s the advantage that since teletext is basically a
display function the screen usually tells us what’s happen-
ing. Thus many faults can be diagnosed without even
removing the set’s back cover.

It must be said at the outset that many of the faults that
affect teletext reception are not caused by a decoder
malfunction. Ignoring for the moment faults with the
power supplies, earths etc. we should emphasise that the
digital signal obtained from the vision detector must be of
good quality with few errors: thus everything from the
transmitter to this point must be working reasonably well.

Faults in the early stages of the set show up as text
display errors, such as wrong characters or graphic blocks,
possibly not on all channels and possibly very intermittent.
Incorrect characters can be caused by a decoder fault but
in his case the errors repeat themselves, i.e. either the
fault occurs at the same screen position, the same char-
acter or group of characters are wrongly displayed or
maybe rows or columns are repeated. More on this later.

Starting at the front, the aerial must provide a ghost-
free signal. It’s difficult laying down any hard and fast
rules here: various things affect reception and the type of
set is also relevant. It’s true to say however that signal

800mA IC19

Mike Phelan

strength is not the most important thing: excessive pat-
terning due to beats with other transmissions, i.e. cross-
modulation, and ghosts — especially. those close to the
original signal — can wreak havoc with teletext reception.

The tuner and i.f. strip must have good h.f. perfor-
mance. In general this means that if we were to look at
the reprodiiction of a perfect staircase signal, using a
perfect oscilloscope, there would be slight overshoot on
each step but it would be possible to tune the vision
detector to obtain square corners. Every stage from the
aerial socket to the vision detector has a bearing on this.
To return to teletext versions of the Philips G11 chassis,
which we took as our basic example of a teletext receiver,
in these the i.f. panels (incorporating the tuner) were
selected for teletext performance and so labelled. This
doesn’t mean that an i.f. strip not so labelled won’t work —
it probably hasn’t been tested for text performance.

G11 Teletext Conversion

We'll digress here for a moment to mention, for the -
benefit of anyone wishing to make up a teletext G11, that
the other differences lie in the colour decoder, the text
power supplies and the additional remote control cir-
cuitry. The colour decoder has the RGB interfacing panel
described. in Part 1 added - this can be done on a non-
teletext panel by removing the links to the bases of the
RGB output transistors.

Power Supply Arrangements

In early models with ultrasonic remote control there’s
a separate power supply panel that lives in the bottom of
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Fig. 1: The teletext decoder/remote control power supply arrangement used in early teletext versions of the Philips G11

chassis. The circuit is shown in basic outline only.
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the cabinet — a simplified circuit is shown in Fig. 1. The
mains transformer feeds a bridge rectifier which produces
19V across C12. IC19 provides a regulated 12V supply
from the 19V supply: this voltage is used to power the
remote control receiver and is also passed to the VIP chip
in the decoder. R25 drops this supply to 5V for the M911
remote control decoder chip. The 19V supply is also fed
to the emitter of the chopper transistor T50. This is part of
a series chopper circuit with L54 the reservoir inductor
and D51 the “efficiency diode”. The 11V output devel-
oped by the chopper is applied to the 5V regulator 1C61
whose output powers the rest of the teletext decoder. At -
least it does once the line timebase has started up. The
delay is necessary to allow C12 to become fully charged
before the chopper starts. Note that the supply for the
18kHz astable multivibrator T41/43 comes from the set’s
main 12V line, which is derived from the line output
transformer. So T50 is without drive until the line output
stage is operative. There’s elaborate over-voltage protec-
tion — teletext decoders were worth a fortune at that time!

Later models with infra-red remote control have a
simpler arrangement — the decoder’s 5V supply is derived
from an extra winding on the line output transformer,
making the line output panels non-compatible. The pulses
from the line output transformer are fed to a small panel
at the bottom of the cabinet. This panel contains a large
diode, a 5V regulator and a few other bits. The teletext
decoder’s 12V supply comes from the set’s main 12V line
via the remote control receiver.

Servicing either of these power supplies should pose no
problems, but we’ll mention the effect of either teletext
decoder supply being absent: no 5V rail produces a bright
blank raster, no 12V supply gives absence of text only.
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Needless to say any voltage change or defective
decoupling can cause some very strange faults indeed! The
moral is to check both lines, preferrably with a scope,
when presented with an inexplicable fault symptom.

Misadjusted Clock Coil

An odd effect occurs when the 6:93MHz clock coil is
incorrectly adjusted: the errors increase towards the right-
hand side of the screen. This shows up clearly when the
clockcracker page is selected. Don’t forget that adjust-
ment will have no visible effect until the page is
reselected. Leave any adjustments on the decoder alone
unless absolutely necessary.

Memiory Faults

Most of the faults on the G11’s teletext decoder panel
are due to the 2102 memory chips. If wrong characters are
persistently displayed at a particular row/column position
one of the memory cells is stuck at one or zero. Many
characters wrong but always the same errors means that
one of the data bits is stuck. This may occur during read
or write but this makes no practical difference. If row or
column address pins are shorted to either rail groups of
text will be repeated.

A “hard” RAM failure means the device is perma-
nently damaged. This sort of thing usually occurs during
the initial test period — the so-called burn-in. There are on
the other hand “soft” failures that recover or occur only
once. Soft failures can be caused by mains noise, static,
c.r.t. flashovers or cosmic particles. No, we’re not enter-
ing the realms of science fiction: it’s a fact that our seven
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Table 1: ASCIl code for the SAA5050.

* Alphanumerals. t Graphics.

Dec. Binary  Means Dec. Binary Means Dec. Binary Means Dec. Binary Means
0 0000000 32 0100000 Space 64 1000000 @ 96 1100000 —
1 0000001 Red* 33 0100001 ! 65 1000001 A 97 1100001 a
2 °~ 0000010 Green* 34 0100010 “ 66 1000010 B 98 1100010 b
3 0000011 Yellow* 35 0100011 £ 67 1000011 C 99 1100011 ¢
4 0000100 Blue* 36 0100100 $ 68 1000100 D 100 1100100 d
5 0000101 Magenta* 37 0100101 % 69 1000101 E 101 1100101 e
6 0000110 Cyan* 38 0100110 & 70 1000110 F 102 1100110 f
7 0000111 White* 39 0100111’ n 1000111 G 103 1100111 g
8 0001000 Flash 40 0101000 ( 72 1001000 H 104 1101000 h
9 0001001 Steady 1 0101001 ) 73 1001001 | 105 1101001 i
10 0001010 End box 42 0101010 * 74 1001010 J 106 1101010 j
1" 0001011 Start box 43 0101011 + 75 1001011 K 107 1101011 k
12 0001100 Normal height 44 0101100 , 76 1001100 L 108 1101100 |
13 0001101 Double height 45 0101101 - 77 1001101 M 109 1101101 m
14 0001110 46 0101110 . 78 1001110 N 110 1101110 n
15 0001111 47 0101111 4 79 1001111 O 1M1 1101111 o
16 0010000 48 0110000 0O 80 1010000 P 112 1110000 p
17 0010001 Redt 49 0110001 1 81 1010001 Q 113 1110001 q
18 0010010 Greent 50 0110010 2 82 1010010 R 114 1110010 r
19 0010011 Yellowt 51 0110011 3 83 1010011 S 115 1110011 s
20 0010100 Bluet 52 0110100 4 84 1010100 T 116 1110100 t
21 0010101 Magentat 53 0110101 5 85 1010101 U 117 1110101 u
22 0010110 Cyant 54 0110110 6 86 1010110 V 118 1110110 v
23 0010111  Whitet 55 0110111 7 87 1010111 W M9 1011 w
24 0011000 Conceal 56 0111000 8 88 1011000 X 120 1111000 x
25 0011001 Norm. graphics 57 0111001 9 89 1011001 Y 121 1111001 y
- 26 0011010 Sep. graphics 58 0111010 : 90 1011010 2 122 1111010 2
27 0011011 59 0111011 ; 9 1011011 « 123 1111011 Vs
28 0011100 Black backg'd 60 0111100 < 92 1011100 Y 124 1111100 ||
29 0011101 New backg'd 61 0111101 = 93 1011101 — 125 1111101 34
30 0011110 Hold graphics 62 0111110 > 94 1011110 1¢ 126 1111110 =+
31 0011111 Release graphics 63 011 ? 95 1011111 # 127 1M1 1§

Notes: Graphics see Fig. 2. ASCIl = American Standard Code for Information Interchange.

2102s, innocently sitting there, are occasionally hit by
charged particles from space or from other sources — even
i.c.s emit them! The result can simply be that one of the
cells is flipped over without damage. More often however
one of the gate layers is punctured: this is not always
permanent.

Equipment for fault-finding can consist of just a meter
(or logic probe) and, most importantly, an ASCII table
(see Table 1 and Fig. 2). It’s important to know which
memory chip deals with which bit. We refer to the bits of
a byte by number, starting with the left-most bit which is
also referred to as the most significant bit (MSB) as it
represents 64. This is bit number one. The least significant
bit (LSB), the right-most one, is equal to one. This is bit
seven (our character set is a seven-bit one so we don’t use
a full-sized byte, i.e. one with eight bits). The RAM chips
in this decoder are numbered 1C6671-1C6677: 1C6671 is

Examples

D 2o

= 35

4 8 l All blocks full = 95
16 32
1+8+416+32 =57

Fig. 2: Graphics characters are from 33 to 127 (ASCI! code)
and are built of six blocks. To ascertain the ASCll value of a
graphic, add together the blocks and add 32 to the total.
These are displayed if preceded by attribute 30 (hold
graphics).
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for bit seven, IC6672 for bit six, etc.

In the event of wrong characters note at least two.
wrong characters and decide what they should have been.
Then see what the difference is in the binary ASCII code.
You should find that only one bit differs between the
correct and incorrect versions, and that this applies to all
the wrongly displayed characters. Note that some char-
acters will be correct despite the presence of the fault:
these correspond to the ones in which the stuck cell or
data line is stuck at the correct level. For example, bit
seven stuck at one means that the even numbered codes
can’t be displayed. The displayed alphabet will consist of
AACCEE etc. At the other end, bit one stuck at zero will
make it impossible to count above 63, so that codes from
64 to 127 will be displayed as zero to 63. This means that
the alphabet cannot appear. All you’ll get is numerics,
attributes and some punctuation marks. Clearly the pos-
sibilities are legion. For example, bit two stuck causes all
letters to be in upper or lower case: bit two stuck at zero
makes an attribute of anything with bit one low - this
gives a very strange display, with psychedelic colours
everywhere — whereas if bit two is stuck high the display is
in monochrome with everything in lower case and no
graphics.

The way in which the errors are displayed depends on
whether a memory cell or data line is stuck. If a memory
cell is stuck, one location only will show errors. A stuck
data line will affect the whole screen. Returning to our
earlier example of bit seven stuck high, if say row six
column two shows D when it should show C one memory
cell is defective and will produce display errors only when
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it should contain an even code. If the bit seven data line is
high however no even codes will be displayed anywhere
on the screen.

When row or column address lines are stuck the effect
is that groups of rows or columns are repeated depending
on which bit is stuck or missing. The addresses can count
only in steps of 2, 4, 8, 16 or 32, remembering the bit of
wizardry carried out in this decoder to make the RAMs
compatible with the screen format. Problems here are
usually due to faults in either one of the three 74LS chips
in the row/column address decoder or because one of the
five little white chokes in the column address lines is open-
circuit. A logic probe with a pulse indication is useful
here. The chokes can safely be shorted out.

There are many other fault possibilities. When two pins
of one of the 2102 memory chips short together internally
there will be all sorts of weird effects, the usual one being
an almost blank screen with just one character repeatedly
displayed at random. Check by removing each RAM i.c.
in turn, followed by reselecting a page: when the faulty
i.c. has been removed the display will return to the one
byte missing condition, as when a data line is stuck low.

So this part of the decoder is not too bad after all — a
lithe thought and detective work will sort out any
problems.

LSI Chip Faults

The various LSI chips can fail. The VIP and TIC chips
usually give a blank screen with no text and the TAC chip
inebility to select text or pages. An interesting variation
occurs when an SAAS040 is fitted instead of an
SAASO40A. The only difference is that the status displays

SATELLITE RECEIVING SYSTEMS

1m and 2m Parabolic Dishes, other sizes.available.

A range of other components available, eg, LNAs,

Downconverters, receivers, for both 4 and 11 GHz.

Complete Terminals for ECS and Intelsat, both
single channel and tunable versions.

Terminals for other frequencies available.
Demonstration by appointment.

L & S Bear Electronics Ltd
Yeo Lane, Colley Lane,
Bridgwater, Somerset.
Telephone: Bridgwater (0278) 421719

for channels two and three (BBC-2/ITV) are transposed —
the converse is also true of course.

The TROM chip is first in the firing line in the event of
any c.r.t. flashovers, so the output pins are prone to
getting stuck. The funny one is when pin 16 (TLC -
transmitted large characters) which is connected to the
TIC chip gets stuck, either due to a duff TIC or TROM
chip: the RACK stops and the header row is repeated all
down the screen. Remember that the outputs can be high,
low or open-circuit. No luminance output affects only the
mix mode: the result is not too obvious — the picture can
be seen through the text. No blanking output (pin 25)
gives mix mode instead of text: if this pin is stuck high
there’s text only, with no picture; if stuck low the text in
the mix mode is faint. The results of the RGB oatputs
packing up should be fairly obvious.
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17053 561 | 258407 324 | 2SCT10 069 | AN211 3% | BAXI3 011 (BCY72 020 | BF154 026 | BRC6109 083 | CA3089 083
17074 930 | 2584438 683 (2SCT11A 050 [AN2140 275 (BAX16 011 | BD115 046 | BF157 BRC82 1.08 | CA3090AQ 1%
17083 §.35 | 28851 250 |2SCN7 128 (AN231 1465 | BC107 013 | BD116 0.70 (BF158 0.18 | BRCS3 219 | C 220
ma2z 351 | 25B54 139 25C734 143 | AN24 5% |BC107A 0.11 | BD124 131 | BF158 018 | BRC84 208 | CA3131EM 2
17376 158 | 25B546 375 (2SC761-Y 055 | AN236 78 | BC1078 018 | BD124P+KIT 069 | BF160 031 | BRX44 060 | CBF16848N-071 156
17523 132 [ 2SB5 280 (2SC783 398 | AN239 588 {BC108 015 | BD131 042 | BF167 0.38 | BRX49 053 [ CD4001 038
17524 1.32 | 25B618A 222 | 25C790Y 1564 | AN240P 152 | BC108B 015 BD132 0.8 |BFIT3 034 | BRY39 0.689 | CD4002 o
1N4001 0.06 | 2SB631 325 | 25C828 028 | AN241 171 (BC109 012 (BD133 053 | BAT7 035 | BSS38 0.87 | CD4008 135
1N4002 0.06 | 2SB643 054 |2SC867A 305 [ AN245 449 {BC1098 015 | BD13S 036 | BF178 040 | BSTBO140G 525 | CD4011 029
1N4003 0.06 | 25B663 367 | 25C876 096 [ AN253 297 | BC109C 012 (BD136 026 | BA179 036  BSTC0246 125 | CD4012 024
1N4004 0.06 | 25B681 396 250330 054 | AN260 385 |BCI3 014 | BD137 036 | BF18&0 0.36 | BSTC0233 125 | CD4013 047
1N4005 008 {25B6%5 198 {2SC935 413 [ AN262 198 | BC119 0.3 | BD138 0.46 | BF18 032 ( BSTCCO143 307 ; CD4016 0.4
1N4006 0.08 | 2SB75 104 | 25C3936 866 | AN272 192 [BC12% 020 | BD139 034 | BF182 034 | BSTD1043 285 | CD4a017 1373
1N4007 0.07 | 2SB774 0.65 |25C%40 468 (AN281 665 | BC132 014 | BD140 037 | BR183 039 | BSV578 349 | CD4020 13
1N4148 004 | 25B819 089 |25D1128 290 AN295 552 | BC135 014 | BD144 1.0 | BF184 0.43 | BSW68 0.60 | CD4021 039
1N4448 0.05 | 25C1034 675 |2SD1138 099 [ AN301 555 |BO137 018 | BD150 125 | BF18S 039 | BSX19 034 | CD4023 0z
1N5401 0.14 | 25C1050 5.06 | 25D1273 15 399 |BC138 034 | BD157 067 { BF134 0.14 | BSX20 034 | CD4025 064
1N5402 0.15 | 25C109% 1.16 | 2SD1453 0.75 | ANJ03 43 |BC13 028 | BD160 160 | BF1%5 0.14 ( BSYS2 050 | CD4028 084
1N5403 0.16 | 25C1104 398 | 2SD152K 264 | AN30S 947 | BC140 0.45 | BD163 071 { BF196 017 | BSY?9 051 | CD4040B 085
IN5404 0.15 | 2SC1106 454 | 25D1%8 387 | AN31S 246 | BC14 034 | BD165 062 | BRy7 0.16 | BT100A 161 | CD4047 1.06
1N5408 035 |2SC1114 675 | 25D234 0.49 | AN316 553 | BC142 034 | BD166 042 | BF1% 017 | BT106 155 | CD4049 0.6
1NS14 0.04 (2SC1116 495 (2SD235 060 | AN318 627 |BC143 033 [ BD168 0.73 | BF193 017 | BT108 145 | C04052 075
IR3403 500 (2SC1124 126 | 25D24 229 | AN320 547 (BC147 008 | BD175 0.60 | BF200 037 1 BTN9 1.76 | CD4066 038
151555 020 (2SC1129 0.34 (25D257 294 [ AN321 225 | BC148A 0.10 | BD179 049 | BF218 03% | BT120 217 | CD4069 029
1544 0.10 | 25C113 050 (2SD282 259 | AN322 585 | BC148B 013 | BD181 099 | BF24 017 |BTI21 2.48 | CD4070 0.66
1850124 081 | 2SC1158 333 (2SD313 259 [ AN331 459 | BC148C 011 | BD182 099 | BF237 065 | BT123 1398 | CD4081 035
18921 0.10 | 25C1162 105 (2503250 185 | AN. 537 [BC1Y 011 | BD183 099 | BF240 017 [ TBAg70 306 | CD4093 0n
2N1303 038 |2SC1172 222 | 2SD348 1613 | AN340P 117 | BCw4sB 013 | BD184 121 | BFA1 017 | BT151-800R 1.15 | CD4511 110
IN2219A 0.40 | 2SC11%5 326 (2SD350 520 598 [ BC1S3 0.14 | BD187 053 | BF45 050 | BTT6018 242 | CD4528 204
N2 038 (2SC1212A 197 | 2SD350A 280 | AN362 175 | BC154 0.14 | BD189 069 | BF245A 037 | BTT8124 489 | CD4556 kL
2N2646 080 | 25C1213 089 | 2SD353 150 70 395 | BC159 03 | BD1%0 069 | BF245B 0.49 | BU10G 248 | CRO2AM-8 15
2N2904 036 | 2SC1226 146 (250389 241 | AN5010 570 | BC160 0.40 | BD201 053 | BF246A 252 | BU10B 150 | CV12E 0
2N2905 0.43 {25C1233 080 | 2SD401 255 [ ANSIN 2% | BC16 028 | BD202 060 | BF255 020 | BU0S 225 | CX095D 14
2N2906 038 | 25C1306 198 | 25D414 198 [ ANS120N 450 | BC168 036 | BD203 050 | BF256 028 | BU11O 5.69 | CX104 964
2N2926 0.15 | 25C1316 410 | 2SD47 213 | AN5132 439 | BC163C 016 | BD204 059 | BF256LB 042 | BUIY 416 | CX108 1050
2N3053 027 | 25C1317 087 | 250560 295 | ANS250 288 | BC170 0.16 | BD20? 1.79 | BF256LC 042 | BUIS 2.48 | CX109 78
2N3054 099 | 25C1364 0.49 | 2SD588A 199 | AN5435 308 |BCI 011 | BD208 123 | BF257 034 | BUI2S 155 | CX130 87
2N3055 061 |25C1383 120 |2SD600 325 | ANS610 143 [ BC172 013 | BD222 049 | BF258 036 | BU137 925 | CX134 no
2N3442 1.16 | 25C1391 245 | 2SD60IR 065 | ANS612 381 | BC1728 027 | BD22S 049 [ BF259 034 | BU20S 108 | CX136 1nas
2N3702 0.14 | 25C13%8 084 | 2SD613 103 | ANS613 380 |BC173 017 | BD228 063 | BF262 057 | BU206 127 | CX139 183
N3103 0.14 | 2SC1413A 305 | 25D621 1267 395 | BC174B 027 | BD229 105 | BF263 057 | BU207 165 | CX157 434
2N3705 0.16 | 2SC1446 125 055 | AN5701N 166 | BC177 020 | BD232 050 | BF271 034 | BU208 112 | CX158 410
2N3706 0.14 | 25C1447 207 | 25D633-R 085 BC178 026 | BD234 042 | BF273 020 | BU208/2 197 (CX1T7 675
2N307 0.16 | 25C1475 037 (250655 038 | AN6300 700 | BC179 026 | BD237 047 ( BF274 020 | BU208A 112 | CX187 526
N3 0.11 | 25C1505 100 | 25D657 285 | AN6310 874 |BC182 0.09 | BD238 045 | BF3A4 023 | BU208D 195 | CX755 1295
N3N 204 | 25C1514 137 | 2SD661A 080 428 | BC1g2L 0.10  BD239 0.45 | BF33% 033 | BU209 193 | CX885A 685
N3 1.1 [28C15730 125 (2SD731 285 | AN6340 646 ( BC182LB 0.14 | BD240 037 | BF337 0.40 | BUZS 29 | DEC1 220
2N3T13 229 | 2SC1578 874 (2SD773 033 | AN6341 400 | BC183L 0.11 | BD241 039 | BF338 0.40 | BU326 200 | DEC2 220
2N3819 0.42 | 2SC1583 117 | 2SD811 §54 | AN6342 161 [ BC183LB 026 | BD242 039 | BF355 0.43 | BU326A 220 | DS3485N 41
1.7 | 28C1617 389 (28 198 | AN663 1600 | BC184 0.13 | BD243A 037 | BF362 0.66 | BU326S 220 | DS3487N 43
2N3904 0.62 | 2SC675 1.41 (250837 120 | AN63N 6.50 | BC18AL 0.14 | BD243C 0.79 | BF363 060 | BU406 18 | E122 0.0
2N3908 062 | 2SC1678 198 | 250841 365 | AN6387 795 | BC184LB 026 [ BD244 051 | BFIN 050 | BU40ED 1.79 | E5024 028
2N4101 133 | 28C1741 125 |2SD856 225 | AN6531 195 | BC186 027 | BD244C 0.79 | BF391 025 | BU4O7 082 | E5386 025
2N4240 330 | 25C1810 1.70 {25D857Q 1.84 | ANG551 135 | BC1g7 028 | BD245C 099 | BF417 054 | BU407D 100 | E3003 046
N4 030 | 25C1815 066 (250882 150 068 | BC204 0.16 | BD246C 089 | BF418 187 | BU412 915 | &
2N5233 050 (25C1826 065 (25D834 150 | ANG61CO 240 (BC27 014 | BD253 105 | BM22 029 | BU426A 167 | ESM3108P 415
2N6294 050 | 25C1829 2.2 | 25D838 545 | ANG6T7 6.60 | BC212 011 | BD278A 080 | BFM23 052 | BUS0O 185 | FND500 78
2N6296 049 1 5.19 | 25K105H 215 [ ANTIN 145 | BC2128 026 | BD317 260 | BF450 035 | BU508A 189 | GC374 165
2NS5297 050 | 2SC1881K 298 | 25K152 295 | ANTI4E 594 [ BC213L 0.10 | BD318 285 | BF451 029 | BUS36 580 | GD243 495
2N5298 0.61 }25C1833 302 | 25K34 0.76 [ ANT115 1.75 | BC213LB 015 | BD375 042 | BF457 041 | BUG0S 265 | GF758 084
2NS5TT 1.8 | 25C1906 0398 |2SKa1 107 | AN 485 | BC214 010 | BD380 0.76 | BF458 039 | BUT0S 407 | GH3F 182
2N6109 158 | 25C1921 137 (25K79 298 | ANT145 280 | BC14LB 026 | BD410 052 | BF459 052 | BUB0G 1.79 | HA1T215 5.06
2N6130 0.72 | 25C1923 107 | 40408 050 | AN7146 43 |B 0.40 | BD433 047 | BF460 156 | BUBO? 080 | HATI211 253
2N6133 125 [ 25C1929 225 | 40594 153 [ ANT151 226 | B 0.10 | BD434 0.49 | BF469 031 | BUS2A 215 | HANZ25 42
2N6180 095 | 25C1942 5.70 (40636 143 | ANT156 285 | BC2378J 012 | BD435 049 | BF470 055 | BUWa4 139 [ HAT1226 n
2N6292 1.65 | 25C1945 453 | 4EX581 080 | AN7158 675 | BC238 0.10 | BD43s 060 | BFMT 031 | BUX84 100 | HA11229 288
2NB36 0.43 | 25C1959 03 |41 030 | AN7218 164 | BC238A 013 | BD4? 049 | BF472 033 | BUX8S 1.10 | HANZ35 248
2N638 043 | 25C1957 035 (7805-T022 063 | AN7223 425 | BC238B 013 | BD438 0.40 | BF479 061 | BUYGSA 204 | HAY1124 525
2SA1006 1.50 | 2SC1953 193 | 7806 0.73 | AU107 350 | BC239 012 | BD441 142 | BF480 060 | BY126 013 | HA11244 28
25A1011 1.65 | 25C1962 193 | 7808 085 | AU 225 | BC2398 025 | BD442 066 | BF491 032 | BY127 013 | HA11251 47
25A1015 0.49 | 25C1969 310 | 7812-1022 116 | AUI3 52 | BC2S1A 012 | BD503 1.42 | BF49%5 054 | BY133 011 [ HANZS 423
28A1012 125 | 25C1983 835 | 7815 0.64 | AY105K 208 | BC294 050 | BDS10 107 | BF506 0.43 | BY164 0.47 | HAN13TW 287
25A1020Y 0.86 | 25C1985 055 | 7818 032 | AY106 1.09 | BC300 035 | BDS19 150 | BF509 041 | BY176 052 | HA1138 503
28A1027R 0.45 | 25C2009 034 | 7824 064 | BA524 821 [ BCA 045 | BDS29 132 | BF523 024 | BY179 062 | HA11414 565
2SMT3 0.75 | 25C2029 233 | 7905 080 | B250 265 | BC302 053 | BDS0 1.10 | BF532 0485 | BY182 105 | HA1144 15
28A766S 495 | 25C028 211 | 8368 10.70 | B40 155 | BCI03 1.04 | BD533 067 | BF536 0.18 | BY184 047 | HA1156 116
28C173Y 125 | 25C2063 099 | AAI33 012 | BA130 0.14 | BC07 0.18 | BD534 053 | BF597 027 | BY187 0.77 | HA1160 47
25C1474 125 | 25C2078 239 | ACIX3 012 | BA1310 198 | BC07A 0.14 | BDS535 0.78 | BF694 02 | BY1BS . 179 | HA1166 525
28C1509 13 154 | AC123K 043 ( BA1320 138 | BC08 0.18 | BD536 061 | BF757 059 | BY198 162 | HA1166X 5.3
2SD1391RL 395 | 25C2085-Q 140 | AC12Z7 027 | BA1322 395 | BC308A 0.11 | BD537 0.74 | BF759 047 | BY2012 150 | HA1167 5.36
25A1095 410 | 25C2091 130 | AC128 034 | BA1330 275 | B 0.17 | BD538 1.18 | BF761 105 | BY203/20 059 | HA11706 950
2SAN 655 | 2SC2141 186 | AC138 024 | BAMS 019 | BC317A 013 | BD5448 083 | BF762 0.75 | BY207 022 | HA11705 800
2SA329 040 | 25C2166 198 [ AC141 029 | BA148 033 { B 0.15 | BD5% 125 | BF86Y 065 | BY208 0.46 | HA11703 956
28A351 1.17 [ 2SC2216 089 [ AC142K 043 | BA154 0.40 { BC328 011 | B 053 | BF70 030 | BY210-400 018 | HAINIO 956
2SA489 1.17 | 25C2233 220 | AC151 028 | BA1S5 012 | BC337 0.09 | BD673 057 | BFe5S 0.42 | BY210-600 027 | HAT1710 950
25AA%0 167 | 25C2236 165 | AC176 030 | BAS6 0.05 | BC38 034 | BD63O 0.76 | BF360 0.69 | BY210-800 034 [ HANITI3 813
25A4%3 225 | 25C2278 114 | ACIT9 028 | BA1SS 0.12 | BC®8 024 | BD681 148 | BF370 089 | BY218 164 | HANITIY 2016
2SA562 057 | 25C2314 17 | ACIS3 0.72 { BA182 024 | BCA40 1.09 | BD6%%6 247 | BFR39 044 | BY223 123 | HA1INS 813
25A564 058 | 25C2335-KI 1041 | AC187 039 | BA22 166 | BCA4 0.44 | BD699 349 | BFR61 050 | BY224-600 188 | HA1I714 176
25A614 488 | 25C2551 AC187K 043 | BA302 124 | BCASA 0.3 | BD700 370 | BFRG2 050 | BY225-100 1.13 | HA11716 1310
2SA628 1.14 | 25C2565 336 (AC188 025 | BA3N 132 | BC460 042 | BD707 106 | BFR79 029 | BY2Z26 025 [ HAN72S 1826
2SA639S 150 | 25C2570 185 | AC188-01 0.49 | BA312 097 | BC461 047 | BD703 1.12 | BFR81 165 | BY2Z7 049 | HANNT25MP 1600
0.49 | 25C2577 1.75 | AC188K 043 | BA313 0.76 | BC462 1.15 | BD710 0.80 | BFR8S 108 | BY228 060 | HA117555P 623
2SA673 127 | 25C2578 675 | AC193K 065 | BA317 0.05 | BC463 064 | BD809 0.75 | BFR89 163 | BY229-1000 1.12 | HA11781 850
2SA684 161 | 25C2671 199 [ AC194K 065 | BA318 0.09 | BCAT7 037 | BD81C 089 | BFRS0A 1.30 | BY229-600 092 | HA1180 515
25A697 082 | 25C2826 207 | AD140 106 | BA328 477 | BCAT 032 | BD879 0.74 | BFT42 043 | BY2SS 069 | HA119% 10
25A699 1.75 | 2SC288A 145 { AD143 125 ( BA33 137 | BC479 041 | BD8SO 0.79 | BFT43 0.43 | BY295-600 1.03 | HA13001 625
28AT15 095 | 25C3153 526 | AD145 160 | BAXS 627 | BCS532 028 | BD8YS 231 | BFT84 0.40 | BY298 020 | HA1306 2%
25A747 826 [ 2SC372 140 | AD161 056 | BA5102A 378 | BCS46 0.17 | BD8YY 248 | BFW10 060 | BY299 0.60 | HA1338 150
28A748 108 | 25373 1.16 | AD162 045 | BASI 292 | BCs47 0.10 | BD9O01 079 | BRX29 034 | BY407 084 | HA1339 233
25A817 0.65 | 25C383 133 | AD262 125 | BAS14 225 | BCs48 0.10 | BDS02 0.4 | BFX84 037 | BY409 149 | HA13402 5
25AB18 182 | 2SC388 050 | AF114 247 | BAS2 202 | BCS49 010 | BOWE3C 156 | BFX8S 041 | BY448 U.B HA13342 265
2SAB3S 250 | 2SC3%4V 031 | AF115 124 | BA524 8.94 | BCS50 040 | BDW8AC 156 | BFX86 036 | BYN13 1.10 | HA13365 4@
25A836 0.89 | 25C403C AF118 120 | BA526 798 | BCSS6 0.16 | BDX32 1.75 | BFX87 055 | BYW19/1000 063 | HA1366WR 1.8
25A844 035 | 25C41 219 | AR1Z7 050 | BA527 298 | BCS57 010 | BDX53A 493 | BFX88 034 | BYWS6 034 | HA1367 2
28A872 0.70 | 2SC458 039 | AF139 053 | BA532 267 | BCS58 0.10 | BDX538 335 | BFX8S 044 | BYX10 029 | HA1368R 25
25A384 215 | 2SCA%5 0.32 AFI78 145 | BA53% 295 | BCS59 010 | BDX54B 2.16 | BFY50 01 BYXS55-600 0.19 | HA1368 19
2SA%37R 25C515A AFI79 055 | BA6209 475 | BCS598 0.11 | BDX62A 215 | BFY51 BYX71-600 125 | HA1370 n
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HA1374 a0
HA13T7 396
HA1389R 205
HA1389 23
HA1392 3%0
HA13%4 3%
HA1397 %
HA13%8 kL ]
HA1406 m
HA1452 163
HBF4030AF 248
HD14538 20
HD38702-A2 1486
HD38750A53 a&n
HD38750A-7 125
HD38800A50  14.09
HD44801A05  17.88
HEF4001BP 067
HISH1010 85
HISH1004 6.00
HISH1002 950
HMB231 81
HM6232 889
HM6251 570
HM7103 286
HM 9032 n
HM9012 n
HM 8015 xn
HT4207 1716
HT4208 s
IN5401 on
1R2403 425
IR2C05 425
IR3P06 25
1R3P08 435
IR94558 625
18751 285
11425 0.18
1Z0003GE 837
1Z0020GE 593
K174YP %6
KA2101 22
KC581C 632
KC582C kL)
KC583C 554
L200CV 168
LA1201 1.0
LA210 156
LA1Z30 2
LA1320 297
LA1352 1.5
LAISIN 1.0
LA1363 15
LA1354 k13
LA1365) kY]
LA1385 194
LA1387 150
LA3155 125
LA3301 14
LA3350 10
LA3361 123
LA3365 398
LA339%0 425
LA4Q30P 420
LAAG3IP 120
LA4032P 25
LA4100 125
LASIY 130
LA4102 3]
LA4112 45
LA4125 25
LA4138 38
LA4140 115
LA4192 365
LA4220 1682
LA4250 675
LA4400 225
LA4420 1n
LAd422 1n
LA4430 14
LA4440 435
LA4445 15
LA4460 22
LA4461 295
LA4505 554
LA5112N 265
LA7020 13
LA7025 805
LA7027 935
LA7040 820
LA7042 425
LA7800 285
LA7801 415
LB1274 308
LC7800 920
LD3120 113
LD3150 25
LM1017N 42
LMm1877 10%2
LM224 175
LM2808 554

2877 433
LM317CKC 138

324N 075
LM339N 080
LM340K 185
LM342P 1682
LM342P 162
LM342P 1682
LM348N 215
LM38ON %0
LM384N01 kv
LMSB7CN 1
LM6402/011 1023
LMB402A093  10.15
LM748 18
LM8360 kY
LM8361 357
LR2612 195

LR3419
LR3AT
LUna
LUs2012
Lu5201
Lug3n2

M51394P
M5142P
MS5144P
M51513L
M51515BL
M51517L

MC14497
MC14510BAL
MC14511BCP
MC14528BCP
MC1712

Lk

n

TEL 0902 71 2083
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SN7408N
SN7410N
SN2
SN7413N
SN7414IN
SN74151AN
SN74154N
SN74190

SN76228N
SN76242
SN76243

STA471C
STK0029
STK0033
STKO040

&

ShaBRER

w
]

BEEE

STK3042
STK3044

STK4019
STK4X

TAT122B/P
TAT124P
TAT129P
TA7130P
TAT136AP
TAT137P
TAT141AP
TA7146

TELEX 338490

“15

123
150
675
215

REGISTERED OFFICE: THE COACH HOUSE, MUXTON LANE, TELFORD

TA7312P
TAT313AP

TA7611AP
TA7616P

1.5)
554
s
115
135

5.06
1390
iz
4%

T T T R e P E A T e s o e T T e e e e R R RN E R 3

TD62105P
TD62104P
TD62706P
TDA10018
TDA1003A
TDA1005A
TDA1006A
TDA1010AF
TDA1011
TDA1010
TDAIONA

TDA3510
TDA3S2)
TDA3540
TDA3541

MAIL ORDER ONLY

DA3560 5.00 { TUA2000 698
TDA3STI0 283 | V106 1.7
TDA3576 709 | TY6010B 297

A3590 5.79 | U0SG 1.14
TDA3591 645 | ULN2204 1ns
TDA3650 750 | UPAS3C 434

A3652 544 | UPC1003 435
TDA3651AQ 2386 | UPC1009C 632
TDA3651 330 | UPC1025H 2%
TDA3651A 265 | UPC1026C 124

A3950 325 |UPC1028H 200
TDAA050B 395 | UPC1020H an
TDA4280 720 | UPCIO32H 062
TDA42%0 447 { UPC1042C 8.95
TDA4400 227 | UPC156H 2%
TDAA420 501 | UPC1158 S84
TDA22 832 | UPC1161C 450
TDAA427S 900 | UPC1182H 18
TDAM31 227 | UPCHBEH 105
TDA4440 287 | UPC1181H 125
TDA4442 485 | UPC1185H 294
TDAAS00 730 [ UPC1188 695
TDA4600 284 | UPCI213C 099
TDA4610 480 | UPC1212C 1.2
TDA4620 4.8 | UPC1225H kv
TDA5500 478 | UPCIZX0 2
TDA5700 260 (UPCI238 2%
TDA7270S 225 (UPC1263 s
TDA81%0 347 | UPC12TTH S85
TDA403 315 | UPC1278H 485
TDAY03 292 (UPCI351C 18
TDA9513 544 | UPCI350C 1.0
TDB1033 208 | UPCI353 15
TDE1081 661 | UPC1355C 213
TE62S 143 | UPC1363 20
TEA1002 3.47 | UPC1362 5
TEA1009 1.86 | UPC1365C 598
TEA1014 315 | UPC1366 114
TEA1020SP 821 | UPC1350C 451
TIC106C 061 | UPC1378H 45
TIC106M 077 | UPC141C rn
TIC116Y100 207 | UPC1458 266
TIC44 0.72 | UPCISIC 295
TICAS 0.77 | UPC2002 148
TIC47 035 | UPC30C 251
TIP120 1.06 | UPC34C 40
TIP110 053 | UPC32C 494
TIP112E 085 | UPC339C 4%
TIP112 0.88 | UPCAIC 410
TIP117 0.95 | UPCA4558C 215
TIP121 087 | UPC474 511
TIP126 0.73 | UPCS54C 185
TIP132 1.40 | UPC566H 295
TIP37 150 | UPC574 kv
TIPS 0.66 | UPC575C2 280
TIP2955 0.95 | UPC576H 258
TIP29A 0.46 | UPC577H 125
TIP29B 063 | UPC578C 135
TIP29C 040 | UPC580C 413
TIP29D 0.75 | UPC587C2 1.4
TIP3055 0.75 | UPC592H 215
TIP30A 0.41 [ UPC5% 295
TIP30C 0.16 | UPC596 198
TIP31A 034 | UPD1514C 895
TIP31B 038 | UPD2819C 498
TIP3IC 050 | UPD4013B 400
TIPR2A 053 | UPD406EB 495
TIP328 069 |UPDS53-184 1925
TIP32C 040 | UPDB4C-1  10.14
TIP3 0.85 | X0007TA 468
TIP33A 1.05 | X0022CE 575
TIP33C 080 | X0029CE 435
TIP34 354 | X0031CE 495
TIP41A 0.89 | X0035TA 51
TIP41B 0.65 | X0040TA 450
TIPaIC 049 | X0042CE 45
TIP42A 049 | X0043CE 2755
TiPa2B 053 | X00S6CE 51
TIPa2C 053 | X00S7GE 6.00
TIP47 065 | X0062CE 6.52
TIP48 092 | X0065CE 5.75
TIP49 361 | X0074GE 10.00
TIPS5A 365 | X0077GE 1295
TIS43 1.43 | X0079CE 435
TISSO0 0.28 | X0032CE 495
TLWO11CP 155 | X0096CE 429

2 285 | X0109CE 1050
TL4S4CN 6.74 | X0113CE 200
TLO72CP 255 | X0195CE 400
TMP4320 15.00 | X0204CE a4
TMS1024NLL 686 | XO261CE s
TMS1025N 625 | X1222AF 163
TMS3720ANS 1950 | IX011CE 295
TMS3748NS 1495 | Y969 082
TMS3755 1365 | TDAB10 215
TMS38MNL 1925 | ZPY120 035
MSS5102NLL 625 | ZTK33 [ E<)

Full list available with order

or SAE please 9" X &4’
Telephone answering
machine available
24 hours
0902 - 712083
for Access and
Barclaycard customers
Stock queries by post only
For quantities of 100+ per line -
Pisase ask for special quote.
Orders from Govt Institutions,

Schools, Nationals etc., accepted
with official order.

All goods shouid be dekivered
within 4 working days.
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VCR Clinic

JVC HRD140 - Ferguson 3V44/45

The latest generation of JVC VCRs have been around for
about a year. Though proving to be reliable a fair number
have appeared in our workshops in recent months. I'd
hesitate to describe the following as stock faults: we’ve
nevertheless encountered most of them more than once.

First a note about the circuit protectors used in the
power supply. These look like two-legged transistors and
appear to go open-circuit for little or no reason. Different
sets of symptoms occur when the various d.c. lines
produced by the power supply panel are absent. With any
VCR that appears to be non-functional or has all the
motors spinning at switch on, first check the unswitched
12V line and the switched 5V and 12V lines. Replacement
of the appropriate circuit protector will normally provide a
complete cure. Note that it’s also easy to cause them to
fail while you’re working on a machine. The unswitched
12V line remains throughout the machine even when the
front operate switch is at off, and there’s no on-off switch
at the back. Don’t let the meter’s probe slip while
checking the output at plug CN3 of the power supply.
Absence of the switched 5V line with the relevant circuit
protector intact can be caused by Q10 and D3 on the
power supply panel.

The use of resistors in place of circuit protectors is not
recommended. Even very small value resistors will
produce a voltage change that can interfere with normal
working. Here’s an example. The problem with the
machine was that the drum motor would not spin when
the tape loaded to the heads. This was eventually traced
to someone having used a 4-7() resistor in place of a
circuit protector in the switched 12V line.

Some other problems. The tape loading half way to the
heads then returning to the cassette is due to the absence
of drum pickup head pulses. I've had the lead open-circuit
at the head, also a defective head where the pin fell out of
the head body. If the machine plays for a few seconds
then unloads, with fast forward or rewind for only a few
seconds, the take-up pulses are missing: I've twice had Q1
on the deck terminal faulty — on both occasions the
transistor checked o.k. on an ohmmeter.

The symptoms associated with absence of the switched
12V line are that the operate indicator comes on as soon
as the machine is plugged in, the drum and capstan
motors turn, the machine switching itself off after a few
seconds. Should these symptoms continue after replacing
the appropriate circuit protector, or if the protector is
intact, check the outputs from the two loading sensors.
These should give d.c. levels of 0V and 12V at pins 34 and
35 of the main microcomputer chip. If either level is
wrong yet both loading arms are back in the cassette
housing the timing of the gear train from the loading
motor has slipped. Ideally you’ll need a second open VCR
to see how to put it all back together again. Why does the
timing slip? Check that the back-tension arm is not fouling
the left-hand loading arm during the unloading procedure.

Two problem areas with the previous generation of
JVC machines were the cassette housing and a tendency
for the video heads to clog with dirt very easily. The latest
machines do not suffer from these problems to the same
extent. If you have to remove the screening plate over the
heads for any reason, take care when replacing it — it’s

510

Reports from Christopher Holland, Les Harris,
Philip Blundell, Eng. Tech., Steve lllidge
and Mick Dutton

very easy to dry-joint Q1 on the head motor driver
amplifier panel but very difficult to resolder this properly.
There speaks the voice of experience!

On one occasion when I thought I had an instance of
dirty heads the culprit turned out to be IC102, which is
really a luminance subassembly soldered in at right-angles
to the main PCB. Each to his own way of removing it.
I’ve also had this assembly cause picture overloading after
a few seconds of play, a squirt of freezer putting things
right again for a further few seconds.

A case of failure to record was caused by the 9V line to
pin 2 of IC101 being absent: Q111 had gone open-circuit.

An unusual problem was a VCR with no tuner channel
change, being stuck on number one. A few preliminary
checks failed to bring anything to light so as I'd a similar
machine already on the bench I swapped the front panels.
This didn’t cure the fault. Back went the original front,
whereupon 1 inadvertently discovered that the timer in-
dicator wasn’t responding to the timer switch. Deciding to
follow this lead instead took me to pin 51 of the main
microcomputer chip. Due to some form of corrosion there
was a leak to pin 52, the 5V supply line. Cleaning the
print provided a cure. A few weeks later another machine
came in with the same fault symptoms and the same cause
as well.

Another unusual problem was poor playback pictures
with the machine’s own recordings. The f.m. waveform at
TP106 was continually varying in amplitude, with the
output from one head occasionally disappearing al-
together. The effect on the screen was that the pictures
would fade into noise maybe twice or three times a
minute. Examination of the record f.m. signal showed
that nothing was amiss and the odd thing was that the
noise appeared at different points when the same record-
ing was played again. The answer was that no control
pulses were being recorded. The cause: R438 was missing
— it had never been fitted. This would have been easy to
miss during a quick visual check as the picture was stable
for up to twenty seconds at a time. Very good these digital
servos!

There we have it then. All in all the best machine
developed by JVC to date, and by quite a margin. The
only design problems from a servicing point of view
appear to be the bottom cover retaining screws, which can
be awkward to remove, and the relatively inaccessible
motor driver amplifier panel. There’s also a knack to
removing the bracket which holds the combined aerial
amplifier/r.f. modulator unit. A weak point here appears
to be the external aerial connection centre pins. We've
found them to be broken on a greater number of ma-
chines than we would expect — potentially a very expen-
sive repair. Otherwise these machines will in years to
come greatly lighten the workload of harassed video
engineers. C.H.

Ferguson 3V29/30 — JVC HR7200/7300

There have been various comments in these pages in
recent months concerning the problem of loading motor
belt slippage in these very popular machines. Perhaps the
following notes will help. We’ve had a large number of
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these machines through our workshops over the years and
have found that a contributory factor seems to be dust on
the motor and worm pulleys — the fault often occurs with
VCRs that have a dusty interior, though not exclusively
so. Before replacing the belt clean both pulleys and
examine the two cogs that protrude into the upper part of
the chassis and engage the loading rings — clean out any
grit that’s become embedded in hardened grease. Take
care not to get any of the grease from the worm drive on
the replacement belt.

Another point I've noticed is that belt slippage can
occur as the machine warms up: on many occasions I've
left a VCR on soak test while trying to trace a servo fault
or whatever and after playing a three hour tape once or
twice have found that the machine refuses to load. Most
customers don’t put their machines to this sort of ex-
tended use, but a case could perhaps be made for belt
changing whenever one of these VCRs is brought in for
service. Don’t ask me how a belt stretches as a VCR
warms up. Maybe the motor would be a more likely
candidate for suspicion. Changing the belt however has
always in my experience provided a complete cure.

Finally, I see a lot of VCRs that have been “looked at”
elsewhere. A few intriguing solutions to this problem have
been noted. 1 cannot comment on belt boiling as it’s
difficult to tell when a belt has been boiled, but bending
the contacts of the after-loading switch is very popular: it
doesn’t work. Neither does replacing D3, an 11V zener
diode on the mechacon panel, with a higher voltage type —
the loading arms will come out of the cassette housing like
greyhounds out of their traps but the belt will still slip.
What will work is removing the loading motor from its
bracket and elongating the bracket mounting holes using a
needle file. I did this once with a local customer’s machine
when we’d no spare belts and told him to come back when
the problem recurred: that was over a year ago, and I've
not seen him since. Maybe he just didn’t want to return to
someone who confessed to carrying out a temporary
repair. It’s quicker of course to replace the belt. C.H.

Sharp VC581
This was a good one! At stop the capstan rotated back-
wards and when play was selected the capstan stopped . . .
Investigation started at the capstan forward/reverse
switching i.c. (IC701) where the reverse select pin 2 was
found to be high all the time. The track was traced back to
D7018 via wire link J20 which was shorting to link J25.
These links are at the right-hand side of the mother board.
P.B.

\

Panasonic NV7000

The fault with this machine was no sound in the E-E
mode. Checks in the sound section revealed that the audio
mute circuitry was operating: pin 1 of connector P4009
was high at approximately 5V. The cause of the trouble
was the quad, two-input nand gate chip 1C6010. Replacing
this provided a complete cure. - S.L

Panasonic NV333

The capstan wouldn’t lock in the playback mode. Both the
reference and capstan FG signals were present and on

checking the d.c. voltages around the capstan servo chip
IC2003 the voltage at pin 16 was found to be low at about
half the correct level. Tracing this voltage back to its

TELEVISION JUNE 1986

source we found that the 9V supply to connection E on
the system control board was missing. The cause was
Q6003 being open-circuit: this transistor acts as a switch,
supplying 9V except when the machine is in the record
mode. S.L

Hitachi V18000

On pressing the play button the drum motor would creep
up to speed slowly, in an irregular manner. The capstan
motor would then start, again in a very erratic manner.
The 9V supply at PG502/6 and the 12V supply at PG502/7
were both low. The cause was traced to R054 on the
system control board being high in value. S.I.

Sharp VC8300

We had two of these in during the same day. The first
wouldn’t switch off, with the operate light always on.
Q902 was found to be short-circuit. The second machine
would lose the playback picture — the screen intermittently
became a blank white raster. This was traced to dry-joints’
on plug/socket connector CD on board PWB-C.  M.D.

Sharp VC7700

The complaint was nc play. The machine would lace up
then unlace after about three seconds. We checked the
inputs to the microcomputer chip and found that the
source of the trouble was a false signal from the slack
sensor mounted on the pinch roller bracket. Replacing
this cured the problem. M.D.

Panasonic NV370 with TX5500

We delivered a new Panasonic NV370 VCR and TX5500
colour receiver. This set employs a budget-type search
tuning system that’s difficult to fine tune exactly. We
tuned in the TV channels, but when the VCR was tuned
in there was loud intercarrier buzz on the ITV channel
(41) in the E-E mode. We tried shifting the modulator
frequency but this didn’t help. It was possible to cure the
problem by fine tuning the set but when the video channel
was reselected the buzz returned. The problem remained
even when both the TV set and the VCR were exchanged.
As Panasonic had no suggestions we resorted to opening
the VCR’s modulator in the customer’s house and adjust-
ing the sound coil and video level potentiometer for no
buzz. This cured the problem but means that the VCR is
no longer compatible with other TV sets (low
sound). M.D.

Hitachi VT33

The problem with this machine, which had been faulty
from new, was a ringing on playback of its own record-
ings. I replaced IC201 but the fault remained: this meant I
had to think! A check through the recording signal .path
revealed that R222, which damps 1204, was 270k(} in-
stead of 150€). Replacing this resistor produced correct
operation. L.H.

Phili'ps VHS VCR with Thorn TX9

A Philips VHS machine would work all right with any
other set but on playback of some recordings via a set
fitted with the Thorn TX9 chassis the top of the picture
pulled and there was a white band at the top. The
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problem was cured by fitting a 10dB attenuator between
the TV set and the VCR. L.H.

GEC V4004/Hitachi VT33

The problem with this machine was intermittent loss of
colour on playback. After a few checks I suspected the

colour processing chip 1C203 as I've had this fail before,
but the fault remained when a new HT4239 was fitted. On
making voltage checks at Q217 and Q358 I found that the
9V collector supply was only 5V, due to choke L215 in the
supply line being open-circuit — the 5V was coming from
pin 27 of 1C203 via the base-collector junction of Q217!
Normal operation was restored after replacing L215. L.H.

LCD TVs from Citizen

Pocket TV sets using liquid-crystal panels to produce the
picture have been on sale in Japan and the USA for some
time. Late last year Casio released an LCD set in the UK
and the 1985-6 Tandy catalogue lists two such sets, one by
Casio and another by Citizen. Citizen are now marketing
the set themselves in the UK and we have been lent one
to see how it performs.

The present model has a 2-7in. (diagonal) screen with
just over 18,000 pixels (picture elements). A model with
3-5in. screen, more pixels and incorporating f.m. radio is
due for release shortly and a colour set is expected by the
end of the year. The current model measures just 7-5 X
135 x 23-6mm (15/16 x5% X 3in.) and weighs approxi-
mately 230g (270g with batteries). It consumes 0-4W and
can be operated from four size AAA batteries, an a.c.
adaptor, a car battery or an optional NiCd rechargeable
battery pack. Battery life is approximately ten hours with
continuous use of four AAA alkaline batteries. There’s a
video input jack, earphone jack, external aerial jack and
a.c. adaptor jack. _

The LCD panel is illuminated from the rear and
produces the picture by either allowing the light through
or blocking it to a greater of lesser extent. Natural light
(outdoors), a back-lighting attachment or other light
source can be used. The panel consists of two sheets of
glass with a gap of about 0-3 mil between them: the
twisted nematic (TN) liquid crystal material fills the gap
between these sheets. Two sheets of polarising material
cover the rear and front surfaces of the panel. Inside the
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Fig. 1: Block diagram of Citizen’s LCD TV receiver.
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panel are 122 horizontal row elements backing one glass
sheet and 148 vertical column elements backing the other
sheet. The intersections of the row and column elements
produce the pixels.

Light entering the rear of the panel is first polarised,
i.e. only light waves polarised in one direction are allowed
through by the rear polarising sheet (ordinary light has
random polarisation). The effect of the TN liquid crystal
material is to change the polarisation of the light by 90°.
The second polarising sheet at the front allows this light
through. Control of the panel’s light transmission is
achieved by applying an electric field to each row/column
intersection, i.e. pixel, in turn. The fields alter the align-
ment of the liquid crystal molecules with the result that
the light transmission characteristic changes.

A block diagram of the Citizen receiver is shown in Fig.
1. The top part is conventional — a tuner, i.f. strip and
audio amplifier — the rest is not. The LCD panel requires
row and column drive, and there are 122 rows not 625
lines. The heart of the set is the control i.c. which provides
synchronised timing for the display drives and converts the
analogue video signal to a four-bit digital signal. This
signal is then processed in the column driver i.c., using
shift registers, latches and pulse-width modulation. The
digital video signal is alternately stored in two shift
registers, the switching being at 0-3usec. When a com-
plete line of video signal has been stored it’s read out at a
rate that conforms with the row timing. It’s then con-
verted to pulse-width modulation to drive the column
electrodes. The row drive circuit addresses the row elec-
trodes in sequence: when a row is switched on, the
column electrodes apply the pulse-width modulation to
the pixels in that row.

The brightness of the display is varied in two ways, by
the pulse-width video modulation and by the brightness
control which sets the amplitude of the pulses applied to
the column electrodes. Note that the brightness control
has to vary several voltages so that its operation does not
affect the pixel address switching.

It’s necessary to generate higher voltages than the 6V
input: the varicap tuning system requires 38V while the
row address system requires up to 19V. An LC oscillator
and two rectifier circuits produce these higher voltages.

Some sophisticated electronic technology is used in the
set and the construction is a masterpiece of
miniaturisation — the PCBs use surface-mounted compo-
nent technology. We found the set to be sensitive, using
its built-in rod aerial, and easy to tune. What of the
picture? We feel that any attempt at lengthy viewing
would not be easy on the eyes. But then the set is not
meant as a main TV picture source, rather as a portable
picture source to refer to as and when the user wishes to
do so. The limited resolution unfortunately makes most:
lettering illegible.
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TV Fault Finding :

Thorn TX100 Chassis

This is the best TV chassis produced to date by Thorn-
EMI-Ferguson. It's used in sets fitted with various types of
tube, certain component values being changed to suit. As
with most new TV chassis there’s no such thing as a
common “stock” fault. Anyone with experience of the
later TX9 and the TX10 chassis will be at ease with the
TX100. I hope the following notes will be of interest to
those who are not too familiar with Ferguson colour sets.

One interesting feature is the automatic grey-scale
adjustment. If you reduce the height of the picture you’ll
see three test lines above the picture area. These test lines
(23, 24 and 25) are used to produce a beam current of
10pA to set the c.r.t. cut-off point for each gun. The only.
variable controls are for the highlights. A start-up delay
circuit (TR3 etc.) earths pin 18 of the colour decoder chip
when the set is first switched on to prevent the rapid
warm-up c.r.t. producing a bright picture that drifts down
to black level.

The power supply is built around the popular
TDA4600-2 self-oscillating chopper control chip. A re-
placement must have the suffix -2: the early TDA4600 will
not work in the chassis. Start up is via a thyristor (SCR1)
which provides a supply to pin 9 of this chip — around 5-
6V at this pin is sufficient to get the circuit going. D10
stops SCR1 working once the chopper circuit comes into
operation. When the h.t. voltage rises so does the voltage
across pins 10-8 of the chopper transformer: this voltage
controls the mark-space ratio of the output from the chip.
The chopper circuit'’s normal operating frequency is
20kHz, rising to 60kHz with remote-control versions in
standby and dropping to 4kHz when there’s a heavy load
on the 119V line, e.g. a short-circuit line output transistor.

Important servicing note: the 15V regulator chip 1C9,
the sound channel chip IC5 and the field output chip 1C6
are all temperature conscious — never apply freezer to any
of them under fault conditions. 1C6 will automatically turn
off when the temperature exceeds 175°C. If you apply
freezer you’ll turn it back on, with possibly alarming
results — the i.c. can literally explode, with consequent
damage to the board.

Faults we’'ve had to date are as follows. (1) Blown
mains fuse due to the chopper transistor TR6 being leaky
or short-circuit. Check the TDA4600-2, R121 (27€)) and
R114 (0-47Q or 0-39Q depending on chopper trans-
former), also R115 (330kQ2 or 270k} depending on chop-
per transformer) — repeated failure of TR6 is likely if this
latter resistor is out of tolerance. (2) Grainy picture due to
the r.f. amplifier transistor in the tuner or the SL1432 i.f.
preamplifier chip IC1 being faulty. (3) Intermittent field
collapse due to CY5 (0-01uF) being intermittently leaky.
(4) A small picture due to D28 (BY299) being leaky — this
diode is present only in 110° models. A.S.

Some Quickies

Ferguson TX90 chassis: We've had a couple of these
portables in with the mains fuse blown due to one of the
c.r.t. fixing screw washers trapping the degaussing coil and
shorting it to the earthed c.r.t. rimband.

ITT CVC32 chassis: Blank raster, sound o.k. Check
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whether R28 (82012, W) on the mother board is open-
circuit.

Amstrad CTV1400/Orion 14PC portable: Intermittent
flashing and drifting is usually caused by faulty eight-way
channel selection switches but can also be due to a faulty
tuning potentiometer bank. Note that while they look the
same the potentiometers in non-remote control models
are 100k each while those in remote-control versions are
20k$2 each.

Pye 725/737 chassis: For weak field sync check C941
(4-TuF).

Thorn 9000 chassis: Line off speed. C715 (22uF, 275V)
open-circuit.

Philips KT4/K40 chassis, remote control versions. Unable
to tune any stations, on-screen line not moving and no
channel display — the S5V regulator on the VST panel is
open-circuit. Remote receive light permanently lit, chan-
nel change slow to react - D6103 (BA317) on the VST
panel leaky. AS.

Thorn TX90 Chassis

A few of these sets have been in for repair with the same
fault - intermittent collapse of the bottom half of the field
scan and height variations from the bottom upwards. This
is caused by dry-joints around the field output transistors.
As there aren’t many components in the field output stage
we generally resolder the lot. M.D.

GEC C2110 Series

Some quickies on these sets.

Field collapse: Check the voltage at the collector of the
discharge transistor TR452. If abnormally high (33V)
change R455 (470k€2).

Slight field jitter at the top of the picture: Replace the mid-
point voltage preset P454 (470Q2).

Height shrinks as the set warms up: Change the field
driver transistor TR453 (AC188).

Picture only ten inches high, with unlocked colour and
distorted sound: Replace the 40V supply rectifier D601 on
the line timebase panel. A BY210-800 is suitable.

Loss of one primary colour with a dark picture, the
relevant first anode voltage being low: Replace the tube
base spark gap associated with the missing colour. M.D.

\

Thorn 1790 Chassis

We've had a lot of these sets in for repair lately, all with
the no results symptom. In every case the cause has been
bad cracking around the mains transformer. One set came
in with an intermittent fault: no signals, no video and a
jumping picture. When the fault eventually appeared we
found that the 90V rail was missing. This was traced to a
crack around one of the line output transformer’s pins.
M.D.

Philips G9 Chassis
There was a very odd fault on this set. The top quarter of
the field scan was missing: it wasn’t compressed or folded
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over, and the rest of the picture was normal. The set was
left on and after ten minutes the scan had filled more of
the screen, leaving a circular patch at the top left. A quick
timebase panel swap proved that the fault was in this area
and a number of electrolytics in the field timebase were
changed: the fault was cleared when C22 (10uF) and C51
(47uF) were replaced. Surprisingly if either one of these
capacitors was replaced the fault remained: the two
capacitors had to be replaced as a pair and we couldn’t
find anything wrong with the originals.
(Editorial note: In this chassis changes in the conditions in
the field timebase affect the line blanking.)

Philips KT3 Chassis

This set led me a merry dance: there were intermittent
black lines at the top of the picture. As usual the fault
disappeared as soon as the chassis was disturbed. Over a

M.D. -

period of time the decoder panel and the blanking
transistor were replaced to no avail. Then one day the test
card was on when the fault appeared and I noticed that
the top of the picture was bending over to the right.
Examination of the soldering on the sync separator and
i.f. modules revealed that C2148 at the input to the
TDA2540 chip, inside the i.f. can, hadn’t been soldered
in. P.B.

Philips K35 Chassis

This set had no colour till you turned up the brightness.
Then along with the colour came flashing horizontal lines.
Substitution proved that the fault was in the decoder
module. A new TDA3560 decoder chip stopped the
flashing lines but a replacement for C66 (100uF) was’
required to bring back the colour - this electrolytic
decouples the 12V supply to the chip. P.B.

Long-distance
Television

Roger Bunney

March was another relatively quiet month but now that
April is here there should be increasing Sporadic E
activity — mid-April SpE openings usually indicate a good
season ahead. A brief outline of SpE signal propagation is
given later in the column for the benefit of new readers. -

The repeat performance 27 days after the massive
Aurora on February 8th produced little by way of recep-
tion here in the south — I noted only heavy patterning
from the north on chs. E2/R1 on March 6th. Iain Menzies,
well placed in Aberdeen, logged AR signals on the 6th,
7th and 9th, but only NRK (Norway) chs. E2/3 and TSS
(USSR) ch. R1, during the later evening periods. NRK/
TSS signals were again logged via AR on March 17th,
20th, 22nd, 23rd and 26th. Further information on the
February aurora has come to hand. On the 8th a Swedish
amateur (SM6PU) heard a US amateur (K1TOL) operat-
ing at 50-11MHz (time 0050-0052). SM’s aerial was aimed
at 279°. During the midnight period KITOL heard the
UK 50MHz beacon on Anglesey (GB3SIX). This shows
that transatlantic DX-TV reception must have been possi-
ble in Band I, though it would have been of poor quality.

 BEERP R CELEE BN
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Left: The FUBK test pattern in use by Copenhagen on ch. E56 at 200W — a French signal transmitted during the October

There was minimal SpE propagation during March.
The best days were the 18th with TVE (Spain) ch. E3 and
TVP (Poland) ch. R1, both at 1220-1230, and the 27th
with SR-1 (Sweden) ch. E3.

Tropospheric propagation matched the poor weather
conditions. There was a slight lift on the 14/15th, giving
enhanced reception from France. Dave Shirley at Has-
tings and Tim Anderson at St. Leonards claim the first
reception in the UK of the new French local stations.
Dave logged TV5 from Lens on ch. E51 at 0200 on the
15th, with a PM5544 pattern carrying the identifications
“TDF” and “RES 5”. On the following night he received
the Lens TV6 signal on ch. E54, this time on programme
with a “TV6” insert at the top right corner, then the
PM5544 pattern with similar identifications though “RES
6”. The signals were not visible until stronger main
network TDF transmitters came on air.

Not an exciting month then, but by the time this is read
things should be happening. During the strong gales over
the weekend of the 22nd/23rd Cyril Willis’s aerial system
collapsed: repairs are in hand.

News ltems

UK: Gloomy news concerning Band III. It appears that
up to five mobile radio networks are to be established in
the London area with up to twenty channels each. Re-
gional networks with up to nineteen channels are to be
established in Birmingham, Merseyside, Nottingham,
Leeds and Central Scotland. National Radiophone should
be in operation by the end of the year, covering the
London area to the M25 with four transmission sites using
twenty channels each.

tropospheric opening. Centre: An unusual test card received from Hamburg, ch. E9, in early 1985. Right: A Danish
regional identification on ch. E7. Photographs of reception by Ryn Muntjewerff in Holland.
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Ireland: The Republic is permitting an experimental ama-
teur radio allocation at 50-51-75MHz, on a limited basis —
about twenty operators will be allowed to operate in the
first phase, provided there’s no interference to cable TV
and the RTE-1 outlet at Maghera.

France: A seventh TV network (TV7) is expected to start
operations in mid-1987, with programme linking by
satellite.

Spain: Full daytime transmissions are planned. We under-
stand that Breakfast TV will be via the TVE-1
transmitters.

In brief: China is to launch a TV/communcations sat-
ellite . . . RTM (Morocco) is now testing all day on chs.
E25/6, using the PM5544 pattern . . . SBS-TV (Australia)
started services from Hobart (Tasmania) and Perth during
March, on ch. 28: a new ch. 10 commercial service is
planned for Perth.

Satellite TV News

There’s been a severe fall off in sales of satellite TV
receiving equipment in the USA, mainly because of
uncertainty caused by the increased use of scrambling.
There have been redundancies in at least two equipment
manufacturers — Amplica and Birdview Satellite Commu-
nications have announced redundancies approaching forty
per cent. The latter company says advances in equipment
technology mean that fewer manufacturing personnel are
required. There’s also a general move to Ku band (11-7-
12-2GHz) operation by cable programme originators in
the USA in order to avoid their material being received
without payment by those with C-band TVROs. Major
NBC feeds have recently been transferred to the SBS-3
satellite at 95°W (transponder 1) in preference to adopting
scrambling in Band C. Anderson Scientific has produced a
“low-cost video stabiliser” which will unscramble
VideoCipher 2 and Oak-Orion transmissions — the former
has digitally encrypted sound, which is likely to pose a
problem.

The AUSSAT satellite is now relaying ABC-TV (Vic-
toria) TV programmes on a full-time basis. Interesting
that Tony Dunnett in North Island, New Zealand has
received the C-band downlink at his company’s NZ
location. Tony’s company (SAT-TEL - no connection
with the UK firm of the same name) makes dishes in sizes
up to 3m and LNAs down to 50°K.

Fringe Electronics FM Radio Preamplifier

Fringe Electronics Ltd. (Fringe House, 50 Mansfield
Road, Clipstone, Notts NG21 9EQ) has introduced a
mains-operated, set-back preamplifier intended for use
with f.m. radio equipment: the noise figure quoted is
1-9dB and the claimed gain is typically 20dB. I’ve recently
had one for assessment. Internally the single stage of
amplification, using a bipolar transistor, has bandpass
input tuning and a tuned collector load circuit. A voltage
stabiliser is incorporated and the circuitry is built on a
high-quality, low-loss PCB. I've no criticism of the
construction. The noise could be checked only subjec-
tively but measurements of gain were made. Over the 88-
108MHz band the gain varied from 22dB to 23-5dB,
comfortably exceeding the claimed figure. Gain was also
checked at various frequencies outside the band to assess
the response to known or possible sources of high-level
interference. These tests indicate that the unit should
minimise if not eliminate all but the strongest local sources
of interference. At 41MHz the gain was —25dB, at
50MHz —18dB, at 65MHz —5dB, at 7SMHz +7-5dB, at
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146MHz —17dB, at 160MHz —28dB and at 170MHz
—43dB: 50 and 146MHz were chosen in view of current
or pending amateur radio operations while 75, 160 and
170MHz were chosen since they relate to PMR activity.

Checks with weak signals above 100MHz in all in-
stances gave a very clean improvement to a signal that had
previously been just above the noise level. In general a
weak signal at the noise level was raised to give accept-
able, “cleanish” mono reception. I found no evidence of
overloading at the bottom end of the band despite the
presence of very strong signals locally — this was when
listening to weak commercia/BBC stations between
strong local ones. It’s possible however that the gain could
be too great for use with inferior tuners/receivers with
bipolar front ends (and thus more susceptible to overload-
ing). My own receiver, a mid-range Sanyo with MOSFET
front end, gave no problems. I tested the amplifier
thoroughly with a view to DX-FM use and the results
were excellent.

The unit comes blisterpacked and sells for £15-75 plus
VAT. With appropriate splitters it could also be used in a
distribution network.

Old Sets for Disposal

Two elderly sets have recently been passed on to me —
they’ll be dumped if no one wants them! The first is a mid-
fifties Ekco mains/battery portable, Model TMB272. It
was working when put into store many years ago. The
other is a set I know better — a Bush TV62 in a Bakelite
cabinet. I used this type of receiver for many years and
can recommend it despite it being made back in 1957: it
works, the screen lights up and the cabinet is uncracked —

516




it’'ll be a collector’s item in years to come! These sets are
free but must be collected (Southampton area). If in-
terested, drop us a line with s.a.e. The TV62 can be
converted to 625-line operation but it would be nice to see
it left as a memorial to 405 lines.

New Book

The latest publication from the BATC (available from
14 Lilac Avenue, Leicester LES 1FN) is “The Best of CQ-
TV”. It contains the more important and innovative
articles that have appeared over the last five years in the
BATC journal CQ-TV - interest in amateur TV has
increased greatly in recent years and back copies of the
magazine are now generally unavailable. The articles
cover operation at both 70cm (435MHz) and 23cm
(1-3GHz), f.m. and a.m. video, test equipment and even a
vision mixer, with full circuit diagrams and with some
PCBs offered to members. I truly recommend this 100-
page (AS format) book: it’s well worth the £3-50 (includ-
ing UK postage) price, being packed with information.
Overseas readers should send a London based bank draft
and include sufficient extra postage.

Australian Channel Allocations

Robert Copeman (Melbourne) has sent us an up-to-
date listing (May 1986) of the Australian v.h.f. and u.h.f.
TV channel allocations (see Table 1). The B/G system
applies, i.e. with 5:5MHz sound-vision spacing and also
PAL colour. Note that the use of Band II for TV is being
gradually phased out as the number of f.m. radio stations
using the band increases.

From our Correspondents . . .

First a couple of corrections. In the December 1985
column we showed a Tele Malta Corporation test pattern
received by Mel Thurlbourn whilst he was in the area and
suggested that the power of the ch. E10 transmitter was
10kW. Edmond Friggiere tells us that the power is less
than 2kW. In the April issue we showed a slide received
by Marios Colocassides in Cyprus and captioned it as
being from Tunisia. We got the channel right (ch. E33)
but the transmission was from Beirut.

In the April column we mentioned a query about
reception of an AFRTS signal in Rastanura, Saudi Ara-
bia, on ch. E27. A London-based reader has solved this
mystery for us. The source of the signal is a 100W
transmitter owned/operated by the Omani Prime Min-

Table 1: Australian TV channel allocations.

Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz)
0 45-52 33 561-568 53 701-708
1 56-63 34 568-575 54 708-715
2 63-70 35 575-582 55 715-722
3 82-92 39 603-610 56 722-729
4 94-101 40 610-617 57 729-736
5 101-108 41 617-624 58 736-743
5A  137-144 42 624-631 59 743-750
6 174181 43 631-638 60 750-757
7 181-188 44 638-645 61 757-764
8 188-195 45 645-652 62 764-771
9 195-202 46 652-659 63 771-778
10 208-215 47 659-666 64 778-785
11 215-222 48 666-673 65 785-792
28 526-533 49 673-680 66 792-799
29 533-540 50 680-687 67 799-806
30 540-547 51 687-694 68 806-813
3N 547-554 52 694-701 69 813-820
32 554-561
516.

ister. It’s of Acrodyne manufacture and is fed with signals
from an 1lm Scientific Atlanta Intelstat (B standard)
earth station. Apparently there are several such receive-
only stations dotted around the Gulf area, privately
owned by prominent people. The Omani transmitter
broadcasts the AFRTS-Southern Europe service for the
benefit of local residents, taking the feed (without censor-
ship) from transponder 9 on Intelstat V F-02. There were
plans at one stage for a similar service in Abu Dhabi.
Interesting that in Turkey the AFRTS relay is delayed for
24-hours for censorship purposes — even for US Forces!

Sporadic E Propagation

The “season” for Sporadic E propagation normally
extends from about the second week in May to mid-
August, with sometimes a minor spell of activity in mid-
April and another period in mid-December. The
ionosphere’s E layer is some 70 miles above the Earth
during the day and though reflective to short-wave signals
is generally transparent to v.h.f. signals. M.W. signals are
normally absorbed by the D layer during the day, though
reflection from the E layer occurs after dark when the D
layer disperses. Reflection of v.h.f. signals from the E
layer occurs when ionised clouds are present. These occur
at random and cannot be forecast. Incident Band I signals
can be reflected over great distances, typically 500-1,500
miles in a single hop. The higher the intensity of the
ionisation the higher the signal frequency that can be
reflected. Reflection of Band III signals occurs only
rarely: reflection of Band II radio signals is rather more
common.

During an opening the reflective clouds vary in number
and may be stationary or move at some speed. As a result
the signal reflections will vary: the skip conditions change
and alternative signals may appear on a channel. With
widespread reflection the result is severe interference.
Reflective conditions can last for minutes or hours.
There’s a greater chance of SpE activity when the weather
is humid and thundery.

Since SpE signals can be very strong a simple wideband
dipole will often suffice for reception: two fixed dipoles
mounted at right angles will allow switched coverage of all
directions. Alternatively a two-element wideband system
with a rotator can be used. Aerial height need not be high
— the signals tend to arrive at an angle relative to
horizontal — but it’s best to have the aerial at 20ft or so to
clear nearby objects. Most signals start off horizontally
polarised, but a propagation shift tends to occur. The
general rule however is to mount the aerials horizontally.
We hope to feature shortly a wideband Band I/III design
as a DIY project.

Double-hop reflection will bring in signals from 2,000
miles or beyond, signals from the Middle East often being
seen in the UK. Use of an indoor preamplifier will often
help with weaker signals. Local interference tends to
occur in Band 1 and is best filtered out before amplifica-
tion: provided premium quality coaxial cable is used there
will be little loss and the optimum signal/noise ratio will be
maintained.

A 625-line receiver with v.h.f. coverage can be used or
alternatively a u.h.f. receiver, preferably with single-knob,
slow-motion tuning, can be used in conjunction with an
upconverter. Improved results will be obtained by using a
narrow i.f. bandwidth to reduce adjacent channel interfer-
ence. Finally a commercial: my DX-TV book, published
by Babani publications, is at present out of print — a new
edition is expected shortly.
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Other things and
other places

Les Lawry-Johns

There’s more to life than TV sets, though there are times
when this is none too obvious. Anyway, I thought you
wouldn’t mind if for a change I told you about some other
things and places.

The Coat

One of these things is my overcoat. It was made to
measure in 1938 by M. Burton and cost 37/6d. For those
of you who want that in present day money it comes to
one pound thirty seven and a half pence (I think). That
coat is as good as new and still fits. It’s double breasted
and waisted. I've worn it twice during the last thirty years,
which all goes to show how many funerals I've attended.
Not quite true that, because an overcoat isn’t needed in
summer. Jealousy will get you nowhere. Oh yes, black
melton.

The Journey

Next places. A couple of weeks ago the phone rang
during the evening. HB answered it. She sounded a bit
excited and 1 heard her say “We’ll come up and get it”.
Since her daughter Colleen was with us at the time she
didn’t say anything more about the conversation. After
Colleen had left I was told all about it. Colleen had always
wanted a small Dachsund and we’d sent out signals a
month or two back in the hope of getting one for her
birthday. One of the signals had now been answered:
there were three puppies ready to leave their mother and
we could have our pick. All we had to do was to hang up
the Closed sign and pop up to Dersingham. Lovely, but
where’s that?

I consulted my AA New Book of the Road. It’s just up
from Kings Lynn, near the Wash. My eye wandered down
the A10 to Ely, thence to Cambridge and Theydon Bois
to pick up the M25 to Dartford Tunnel. Not far. Any idiot
could do it with a full tank of petrol.

On the following Tuesday the tank was full, the oil was '

checked and we were ready to go. Colleen arrived at nine
thirty and we were off. First to the Dartford Tunnel which
is practically on our doorstep. I missed it. We circled
round and after a slight detour through Bexley we got
there. Never mind, we were on our way in my safe and
strong hands. Straight up the M25 towards Theydon Bois,
steer to the right and up the M11 and on our way to
Cambridge. On and on like the brave six hundred my
Grandad used to sing about. Harlow came and went, then
Bishop’s Stortford. Flashing along the motorway while
other cars flashed past as though we were standing still.
Undeterred we fought our way up past Cambridge and
on to Ely, my eyes like diamonds behind my new specs
(first time wearing them for two years), though I must
admit they were getting tired. King’s Lynn loomed up and
we went round a roundabout and took the A149 past
Castle Rising on the left and finally hit Dersingham. By
now the Ouse was ousing all over the place and had been
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for some time: waterways to the right of us, waterways to
the left. On we went, past the fish and chip shop, slowly
now, looking for the flags. At last we found them and
turned into our destination. A man was waiting at the
gate. He’d been waiting for a long time.

HB jumped out and greeted him profusely. I was
amazed. Then Colleen did the same. I got out and we
shook hands like gentlemen.

““This is my Uncle Roy” said HB.

“Well I'm buggered” said I.

“This is my husband.”

“Well 'm buggered” said Roy.

HB hadn’t even said we were going to relatives.

Into the house where Roy’s wife greeted us warmly.
Colleen looked at the large box on the floor from which
some wimpering issued. “Goodness, aren’t they beau-
tiful!”” she cried. One had a black patch on its back. She
leaned over and picked him up, then realisation dawned.
“He’s yours” we told hef.

We had lunch and gossiped. 1 finished off my whisky
and started on some wine. They'd a lovely garden where
the birds were well catered for. While we were admiring
its features we saw a bag containing a marrow and some
beans being passed over the wall on a rope. Roy took the
bag in and came out with a bottle of home-made wine. It
was tied to the rope and and pulled over the wall. Nary a
word was said.

“Does that happen often?” 1 queried.

“Several times a week — the wife makes good wine.”

“So I'd noticed.”

By now it was almost two and I was beginning to
wonder how long it would take to get back. So with
Dacksy in a box and plenty of food for him we took our
leave and departed, heading for King’s Lynn. Somehow I
took the wrong road and we went through miles and miles
of country. There wasn’t much sun but what there was I
kept to the right of me so I knew we were going south.
Eventually we arrived at Ely. HB glanced at the petrol
gauge. “We're half empty.”

’d also been looking at it. “We’re half full” I said.

We were well on the way to Cambridge now, but
instead of bypassing it I found myself in the town centre.
So many bikes, I've never seen so many. We went round
the market square just for fun and headed out of town,
eventually finding the M11. Down we hurtled while cars
flashed by in the outer lane. The petrol gauge by now
read very low. It suddenly occurred to me that there are
no filling stations on these motorways. I didn’t want to go
off and get lost again; I also knew that an empty reading
meant that there were still two gallons on board. But at
the speed we were going they wouldn’t last very long. So I
gritted what teeth I had and slowed down. We crept along
the M25 and under the Dartford Tunnel. Then along the
A3 till we were able to fill up just three miles from home.
We were glad to be back. Dacksy had slept all the way
and even Douggie (Colleen’s husband) likes him.

So much for the trip and its confusions. 1 don’t know
how ET manages it: from one end of England to the other
about twice a week. But I'm not that bad at navigation.
JAR gets lost trying to find his way from one side of
London to the other (almost) on a good day with the light
behind him . . .

Oven Problem (Microwave)

You remember HB’s sister Dot — her with the brown
eyes? Well Dot has a microwave oven with two bulbs in it.
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These are in series which means they are rated at 125V
(20W). One went so they both went out. HB brought the
- good one down so that we could match it. We couldn't.
Not only becuase we don’t have any 125V bulbs but also
because the base is slightly larger than the normal SES.
So HB trudged around the town, getting the same

response. One shop assistant gave her detailed instruc-
tions on how to get to our own shop, which pleased her no
end. Our wholesalers don’t seem to have them either, so
Dot’s going to have to make do with a one lamp (240V)
oven with the other lamp shorted out. If we can find a
240V lamp with that unusual base.

“
Servicing Sinclair Microcomputers

Part 2

Last month we considered some of the i.c.s used in
microcomputers and ended with a block -diagram of the
simplest computer possible. It had just a Central Process-
ing Unit (CPU - the microprocessor), a Read Only
Memory (ROM) that contained the operating instruc-
tions, a Random Access Memory (RAM) for storing the
program and data and an Uncommited Logic Array
(ULA) for doing all the hardware jobs, including interfac-
ing with the TV modulator and the tape input/output
ports. Fig. 5 last month was in fact a block diagram of the
Sinclair ZX81 microcomputer which is probably the
simplest possible home computer design. We’ll now exam-
ine this model as an introduction to computer servicing,

In producing such a simple computer Sinclair Research
introduced several features which make both the circuitry
and operation rather different from that of the more usual
type of microcomputer. For instance, where have all the
other chips one might expect to find gone? The ones that
generate the TV display signals and the decoder chips that
decide whether it’s the ROM or RAM you want? Or the
special that looks after the keyboard? They all seemed to
be essential in the Amstrad machine described in this
magazine last year. In the ZX81 these jobs are all shared
between the CPU and the specialised circuitry in the
ULA, the timing and decision making being carried out
by the former. There’s a penalty to be paid for doing
things in this simplified way however: the time the CPU
has available for processing the program is severely
limited. In fact whenever there’s a display present the
CPU is free only for the period of the field flyback — for
the rest of the time it’s producing the line sync and display
details!

Sinclair ZX81 Circuit

So when you study the ZX81’s circuit details (Fig. 1)
remember that this is a very specialised machine’ with a
component count unlike most other microcomputers,
though it does have a standard CPU and a system that
functions in the same way despite looking so different.

Further examination of Fig. 1 will help to explain some
of the differences and clear up many of the problems
described above. You'll see that the ULA chip is con-
nected to the TV and tape circuits directly at pins 16 and
20. It can decode the address lines and then enable either
the RAM or the ROM via one of the Chip Select (Cs)
lines at pins 12 and 13. It also assists the CPU in reading
the keyboard, via the KBD0-KBD4 lines. These link the
ULA to the keyboard via a five-pin socket (KB1) that’s
not shown in the diagram. This PCB-mounted socket
connects the keyboard “tails” to these lines while an eight-
pin socket (KB2), also not shown, connects the other
keyboard tails to diodes D1-8. The ULA also produces
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the 3-25MHz clock signal from the 6-5MHz ceramic filter
(X1) connected to pin 35.

The machine has only 1Kbyte of RAM fitted to the
board. Provision is made for this to consist of either one
4118 memory chip or two 2114 chips. There’s also provi-
sion for fitting a 2Kbyte RAM for the export model. The
usual memory extension consists of a 16K unit which plugs
into the edge connector at the back of the machine.
Fitting an extension memory disables the internal 1K
memory however — the following test procedure assumes
that only the internal memory is in use.

The data lines to the ROM and RAM and some of the
ROM address lines incorporate buffer resistors. These
enable the lines to be used by more than one device
without conflict. They are very useful in a fault situation
for determining which device is still functioning satisfac-
torily. Lines downstream of these resistors are given an
identifying accent, e.g. Al’. The edge connector also has
these identifications on some of the contacts to show
which side of the resistors link up with them. )

There have been at least three versions of the PCB. Fig.
1 represents the issue one board but I've experienced no
difficulty in identifying the circuitry on later boards. They
vary a little in layout but the component numbers on the
boards seem to be the same. One of the only differences
on the issue three board is the use of individual resistors in
place of packs RP1 and RP3 - R35-42 and R43-47
respectively. There’s a photograph of an early version of
the issue one board, without component numbers, on
page 162 of the ZX81 BASIC Programming Book that
was supplied with every machine. This photograph shows
all the i.c.s mounted in sockets, which certainly isn’t the
case with later boards. Note also that the ULA is called
the “Sinclair Computer Logic” which is a less standard but
perhaps more sensible name.

The power supply unit is separate from the computer
and connects to it via a 3-5Smm jack plug. It’s not shown in
Fig. 1 but is a simple d.c. unit that gives very little trouble
— except for the moulded jack. If you have one that’s been
changed, make sure that the tip is positive.

Initial Checks

When the computer is first switched on the display
should consist of a white-on-black K (inverse K) cursor at
the bottom left of the screen.

If it doesn’t, carry out the following simple checks.
Remove any extension memory plugged into the rear
connector. Check the power supply — the plug should
provide an open-circuit voltage of about 14V, tip positive.
If the plug has been changed for a solder-on type it’s easy
to check the on-load voltage which should be about 11V.
This will show whether an overload or open-circuit con-

TELEVISION JUNE 1986




R2

037
5V 5v 680
UK! 40
* 5V
TV set RAMCS. 1
=== Mod AR Le P 10 s A1 L
6 4 Alg
”h——,jL UK Al £] 3 AlL3
IORG$- 2 Al2
C12 Rog MREQ =
MIC p M 16|TV/ W 1
tape AALT 4 AlD
cn R27 ez AS
-047 Tk A8
AT
A6
c&%l R33 :i
EAR k7 20 Tape! o N
Inpu NMI
R34 A2
220 Al
A0
22¢NC. J
[/ . vsls_‘h@lg k3 b o 5V 7I 8
0 Cock 8 418
100p 3 1CLb IC4a
——490sc 2 204
X1 R4 Kx & RA
6-5MHz 18k 1" J12 3 e ,J-n 12 % 3 In
33
~————9KkBD0 o
) 3 4801 D1
Keyboard via 29 02
socket KBl { —e——-——@KBD2 03
7
—-——24kB03 D
S L S T
6
. D7 9
Underside Comporent R7-R1 ”W?_— ,I’SV
side ] R13 7'
SV —1—D7 R12 ps'
ov —2— RAMCS R ps'
8 '
Key—-14— Key 11 R? D&
4 ULA AN
oV —— D0 {Sinclair  R8 p3
ov—P— 01 S RS o2’
Clock——42— D2 R0 o
A0 —+— 08 Rl¢ Do’
A1 —2—ps
7 SVT
A2 —+—D3 R28 203 Lo fin JsJu fis b L o) 48 3
A3 —40 pg =—— 13 680 20
" ROMC S $LAAA 4 19 AlQ
S Al 1c2
Al3 12 E - 8K ROM 18 e All
Al ——l;- NMi ) 21 A12
L ATTh: B 17151~ 13 12 |22 _RPZinot used)
A1z —4 NREG ‘ ; i
—=o R26 AD
an —43- BRG 2 20 KA
L " R
a0 —E- 7 4 AL AN £l
' R19
A9 _.‘7_ WR 3 A2 Aﬁ/;g\r A2
As—48 BUSAK % A AN A3 4
— " R24
a1 —H L WA 32 AL Al
pe= ' R23
26 —2% BUSR 38 AS AR Al
' R20
as —2L RESET 33 AS AS
__ ' R21
Ab ——tZ2m ] a7 RS A7
I R ' R22
rowcs —2- RFsi 2 A8 AN~ AS
Edge connector ) R18aROAIK Ald
18 AlS
5“? o 2°, ‘*02.9' A13
»—j i 2 } & o3 s 7199 J
24 L
WR——2l¢ 19 3
204 o0
RAWCTS, ‘9 b -»‘_,—-—A1
D0'—34 A2
o' 104 IC4 o2 __ a3 [ Keyboard 1
14 4118 6
0'——8  skxs P A T2 35| [sq7(q8tq9 0 svo RP3
DI——¢ RAM  #T—AS 5 x 10k
ou'——¢ = A6
05'_1‘_‘3‘. ' 43 A7 oW E RFET] |Y u | o) P
06'——154- -’ A8 % % %
;
07— : A9 A s D F G H K L nt
Alternative to 1C4a/b Cap 7 X c v 8 N M N sp
7-11V 5v
5V B} WY |
o~ = KBD4
gg‘:—[‘ - 'ch lCL 'I'ca 'Lcs KEO3
ST L TTIT°T B0z
p= 5 Al <047 HED0 =i

Fig. 1: Basic circuit diagram for the Sinclair ZX81 microcomputer.
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dition is present in the machine. In the latter case suspect
that the plug has at some time been connected with
reversed polarity — this often blows the 5V regulator and
saves the rest of the circuitry.

Check the tuning. The modulator is usually set to
channel 36 quite accurately, but sweep the band in case
the tuning has moved or been altered. If there’s no output
signal from the ULA the modulator’s output will consist
of carrier only, devoid of even sync signals. In this case
the indication on the TV screen will be negligible.

Dismantling the ZX81

If you haven’t found the fault by now you’ll have to
make internal tests. This means dismantling the unit. First
remove the four screws from the base. Three of these
should be hidden under rubber feet — if these are still
there (the two at the front and the one at back left). Lift

off the base and remove the two screws securing the PCB.
If you turn the board over towards the front the keyboard
tails can be removed from the two sockets. Treat these
plastic strips with the utmost care — they are very easily
damaged (more about this later).

With the board completely removed the TV and power
supply leads can be reconnected. Initialisation of the
computer to give the inverse K cursor display occurs
without the keyboard being connected, so we can leave it
disconnected until the fault has been found.

Fault Finding

Table 1 pravides a quick fault-finding sequence: the
numbers refer to the following paragraphs which give
details of the procedure. Remember that there can often
be more than one fault present, so repeat the sequence if
necessary.

Table 1: ZX81 fault-finding sequence.

Switch on

l

No

Signal on
‘ screen?

Yes

N| IsPSU Y

OK? (1)* '—l

N | Is5Vsupply | Y

N Has cursor

{_— 0K? (2) _1

appeared?

PSU or i
regulator N 1[?\7?'2;:]0'::]9 Y
fault

cursor? *

N1 Modulation |Y
present? (3)

Modulator
or tuning
fault (4)

vy

R

Do characters appear
N | on screen when key- Y
board connections are
linked? (5)

Is keyboard
N,— circuit Y
working OK? ;

6
(o) Fit keyboard
(7)

v

N Do all characters and | Y
keywords respond
correctly?

Check ROM (9
Keyboard ¢ ©
fault (8) +

* See initial checks.
Bracketed numbers refer
to paragraph numbers in
text.

Check ICs and
PCB (11)

Carry out tape
infout test (10)
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(1) The power supply should provide about 11V at 400mA
on load. Less than 7V will be insufficient for the regulator
to function correctly. An excessive current reading in-
dicates a fault on the board.

(2) The regulator should deliver 5V to each of the i.c.s on
the board. Its heatsink normally runs hot to the touch, but
not unbearably so.

(3) The signal from pin 16 of the ULA chip to the
modulator should give a ‘PH’ indication on the logic
probe (see Table 2). An oscilloscope should display a
signal of 2V peak amplitude from the peak to the bottom
of the sync pulses. Inverse K will produce a very faint
signal near the end of the field trace.

(4) If the modulation signal is present but the TV output is
absent check the modulator’s supply voltage and the
tuning adjustment screw — this should be approximately
3mm down inside the former.

(5) If the cursor is present, connect one of the contacts of
the small keyboard socket KB1 to a contact on the large
socket KB2. Check whether a character or keyword
appears on screen. Don’t worry about shorting more than
one connector in either of the sockets as this won’t cause
any damage to the computer — but it won’t produce a
display either as the software checks that only one key
(apart from the shift key) is being pressed before it
produces a screen display.

(6) Two faults that can affect the keyboard circuit are
shorts between the lines or open-circuit lines or diodes.
They can be identified by their effect on the system.
Open-circuits affect only the keys they connect (see Fig.
1). A short effectively holds one key on, disabling the
whole keyboard. Faults can occur anywhere in the circuit,
from the address bus side to the diodes to the ULA chip’s
KBD pins. Check for shorts where the PCB tracks run
obliquely under socket KB1. The resistance between these
KBD tracks should be a few thousand ohms.

(7) The keyboard connection tails are very vulnerable, so
to avoid unnecessary work make a thorough check that
the computer is working satisfactorily before reconnecting
the keyboard. Connect each contact on the small five-pin
socket KB1 to at least two contacts on eight-pin socket
KB2, checking the screen entries. Finally make sure that
the tails are not splitting across (see following paragraph)
and that the metallised contacts at the ends are in good
condition. Then reconnect the keyboard by turning the
case face down, front towards you, with the PCB laid
component side up on the case so that the edge connector
is at the front left: loop the tails over and push them
carefully into the sockets, with a slight rocking movement.
Don't push too hard or the plastic will buckle and split.
When both tails have been fitted turn the PCB over on to
its screw pillars and secure with two short screws.

(8) Often oné.bank or row of the keyboard fails to
operate. This is usually due to cracks across the plastic
tails severing one or more of the tracks. If the crack is
near the end of the tail a clean square cut can sometimes
be made, removing the fault. If not too short the tail can
then be refitted. As mentioned above the end contacts of
the tails should be checked to make sure that there’s a
good contact for the connectors. If the ends look a little
dirty don’t be tempted to apply a liquid solvent cleaner —
some of these attack the plastic (they don’t soften it, they
completely disintegrate it!).

If a satisfactory repair proves to be impossible a new
keyboard will have to be fitted. These are readily obtain-
able and are easy to fit to the case with the self-adhesive
backing.

(9) Here’s a simple ROM check to establish that all the
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A FEW WORDS TO ALL
ELECTRONICS ENGINEERS IN
SEARCH OF ANEW CAREERPATH

TRAK TRAINING AT
KALAMAZOO...

An intensive, full time 20 week course based at our
Watford Training Centre, that gives people with a good
practical electronics background the chance to break into a
challenging new area of work. Computers... or, to be exact,
micro-computer repair and maintenance — a field that’s
growing nationwide, which means excellent job
opportunities. Funded by the MSC, the course is just one of
TRAK's specialist computer training programmes, tailor-
made to meet the needs of industry, commerce and
government, for today and the future.

The course which commences shortly is free, and
government sponsorship is available for successful candidates.

To qualify for a place you should be aged over 19,
trained to TEC, C&G or equivalent level, and live within
daily travelling distance of Watford.

Find out how re-training with TRAK can help your
future career prospects by coming along to our informal Qpen
Day at the TRAK TRAINING CENTRE (Former Lloyds

Bank Building), Church Street, Off Watford \ﬂ\

If you can’t make it, ring Kerry Gregson
on 021-475 2191, ext. 2013.
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bytes of memory are being read correctly. Although it’s
unlikely that a ROM fault could continue to be present at
this peint in the test sequence without being detected the
check will set your mind at rest. Enter and run the
program below — it takes just over a minute to run. Check
that the answer printed out is 855106. If the answer is
854885 the ROM s an early version. To prove this enter:
PRINT SQR -25 (square root of a quarter). An answer of
1-359 instead of -5 proves that the ROM is an early type
which has a few faults. Any other answer to the program
indicates a ROM error. Here’s the program:

10 FAST

20 LETL =0

30 FOR N = 0 TO 8191
40 LETL =L + PEEKN
50 NEXT N

60 PRINT L

(10) At this stage it remains only to check the tape save/
load operation and box up the computer. Put in a short
program — the one above will do — and save it on tape.
Switch off the machine to clear it, then restart and load
the program. These operations are both described in
Chapter 16 of the BASIC Programming Book supplied
with the ZX81.

If the tape tests o.k. the case can be assembled, the four
screws fitted and the rubber feet restuck in their sockets.
(11) This is the stage you'll probably end up at if the
computer has suffered major damage. You’ve proved that
the fault lies in one or more of the chips or on the PCB.

First check whether the computer has been repaired
previously. If you find evidence of modifications or solder-
ing, check the board carefully for solder splashes, shorted
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tracks etc. Where Sinclair Research fitted i.c. sockets
originally I've found that they fitted them to all the i.c.s.
So if you find a board that has sockets for some of the i.c.s
treat it with suspicion — it’s probably been modified.

I don’t intend to tell you how to extract a suspect i.c.
but let me tell you one of the pitfalls of the method I use
in order to illustrate an elusive fault condition. I use a
sucker on each pin of the i.c. and having removed most of
the solder finally free each pin with a pair of pliers and if
necessary the use of solderwick. This often leaves the odd
pin still slightly secured in the hole: as the i.c. is carefully
removed it’s important to free any such pins before they
lift and break the print. It’s very easy to end up with a
print crack on the top of the board and if undetected this
crack will be covered when the socket is fitted. So if you
have a particularly difficult fault, make sure that this
hasn’t happened. Check the signals at the i.c. pins and at
the line end (the next component) to ensure track
continuity.

Checking the ICs

Next, i.c. checks. Table 2 lists the conditions at each pin
of the i.c.s. The readings were taken using the Tandy
Micronta logic probe featured in last November’s issue of
Television. The computer was at the inverse K cursor
stage and the supply for the probe was taken from the 5V
rail — I always fit a short wire with a small loop to the 5V
plated-through hole near the regulator.

To simplify checking, the pins are listed in numerical
order in Table 2 though quick checks at selected pins
might speed up the testing. For example I always make an
initial check on the 5V and chassis pins of all the i.c.s,
then the reset line and memory request pins of the CPU
and the cell select and read pins of the ROM and RAM
chips. But this is only my own view of what are the more
important checks or those most likely to lead to a fault
indication. All the pin signals are listed, even those
directly connected to the pins of other i.c.s, as this makes
for easier checking. As mentioned earlier when describing
the circuit some data and address lines incorporate buffer
resistors between the i.c.s. These can be very useful as
failure of an i.c. at one end of a resistor won’t affect the
i.c. at the other end, so you can establish with certainty
which i.c. is faulty.

It’s often easy to locate a fault or anomaly in the signals-

on the lines but very difficult to establish the reason. The
unnecessary removal of a 40-pin i.c. is a non-profitable
pastime to be avoided if possible. Other approaches can
be adopted. One that has been with us since the earliest
days of printed circuits is to cut the track. This is useful for
tracing shorts, the computer equivalent of which is the loss
of a logic signal. When deciding where to make the cut
remember what was previously said about track cracks
under sockets and try to avoid making any cut that would
subsequently be covered by a socket. Another method of
checking a suspect i.c. is to mount a good one on top
piggy-back fashion: the legs should be sprung in and care
taken to ensure that there’s contact at all the pins of the
suspect i.c. This doesn’t always work but it’s worth a try
when you have two or three suspect soldered-in i.c.s. The
method complements track cutting as it’s particularly
effective with open-circuit chips.

One last tip. When you suspect that ULA chip and
don’t have a spare — I usually suspect the item for which I
don’t have a replacement — remember that the TV screen
will be bright if the ULA is all right, even if all the other
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Table 2: Signals on the i.c. pins.

IC1 Icz IC3
(ULA) (ROM) (CPU)

3
3

IC4a/b
(RAM)

OCONOO B WN =
IxX
-

PV VTV UVOVUVTOUVVOVOVOOVOUVTOVTODO

IX
I I
IV VU0V VUV OUVUMr VvV UOVUVOVOVTODO

(@)

I VU0V VUV UV OOV OUVUM VUV OVUVUOVDOVLUVTTOVOTDO
I

'U'U'U'U'U'U'U'U'U'U'UI_'U'UIIEI'U'U'U'U'U'U'U'U'U'U'UI'U'U'U'U'U'U'U'U'U'U

N
<]
IV TV OUOIrTIOIDIOPIVOVITUOQUWr U™

P = pulse, high and low LEDs lit.
PH = pulse and high LEDs lit.

PL = pulse and low LEDs lit.

H = high LED lit.

L = low LED lit.

OC = no LED lit (open-circuit).

chips are defective. So a bright screen without a cursor
usually means that you should look elsewhere for the
fault.

Spares

The above paragraph reminds me that I mentioned in
the introduction to this series last month that Sinclair
spares are readily available. The supplier I use is PV
Tubes, 104 Abbey Street, Accrington, Lancs BBS 1EE —
0254 36 521 or 0254 32 611. I find that when in a hurry a
phone call quoting my Access card number will rush a
spare to me — sometimes by the following morning.
(Editorial note: the full address of CPC, mentioned in
Roger Burchett’s letter last month, is CPC Electronic
Component Distributors, 194 North Road, Preston, Lancs
— 0772 555 034). ‘

This concludes the notes on servicing the ZX81. Next
month we’ll start on the Spectrum and Spectrum Plus.
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ervice
Bureau

Requests for advice in dealing with servicing problems
must be accompanied by a £1-50 cheque or postal order
{made out to IPC Magazines Ltd.), the query coupon and a
stamped addressed envelope. We can deal with only one
query at a time. We regret that we cannot supply service
sheets nor answer queries over the telephone.

SONY KV2704UB ‘
There are vertical stripes right across the screen, darker on
the left-hand side and more noticeable on a plain raster.
than a picture. There are also outlines to the left-hand side
of verticals. These are more noticeable on faces and
clothes. An outdoor aerial is in use, directly aligned with
the transmitter.

For the striations we suggest you check the damping
components in the line scan and EW modulator circuits —
R828 (100, 2W), R831 (2-2kQ)) and C834 (0-01uF). If
these are in order suspect ripple on a supply line — the
250V supply reservoir capacitor C825 (22uF) is a strong
possibility. Scope checks on the supply lines and at the
c.r.t. electrodes should lead you in the right direction. If
the ghosting effect is still present when the striations have
been cleared, try the aerial with another set. If this gives
ghost-free reception we would suspect the SAW filter
SWF201.

THORN 9000 CHASSIS

The problem with this set is mains fuse blowing. Replacing
the Syclops transistor restores normal operation, but only
for a few days or weeks.

The cause of this trouble is generally either latchety
sockets on the base and emitter pins of the Syclops
transistor, dry-joints on the Syclops and/or line output
transformer, or intermittent failure of diode W702 or W7(4
in the Syclops circuit. These things should all be checked,
the diodes preferably by substitution.

PANASONIC NV366

The front panel controls frequently lock up — the cassette
cannot be removed and all functions except for the clock
and programmer are inoperative. Switching off the power
for a lengthy period of time restores normal operation until
the next lock-up.

Assuming that the supply lines are all present and
correct, it sounds as if the syscon microcomputer chip is
coming unhinged. Check first that its SV supply (pin 39) is
present and correct, with no ripple/hash. If all is well here
you could try a mains “conditioner” before condemning
the chip itself (MN1405VKK). A conditioner is likely to
help only if you live in an area with a noisy mains supply.
You’ll most likely find one at the local computer shop - it
goes between the VCR’s mains plug and socket.

GRUNDIG 8610

The picture is bright and sharp but there’s a red back-
ground with red flyback lines. Interchanging the red and
green drives changes the background to green with green
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fiyback lines. The effect is more noticeable with dark
scenes and monochrome film.

Your R-G transposition check leaves little doubt that
the problem lies on the RGB panel. Most often this
inability to reach black level is due to a changed value
component in the relevant R/G/B clamp/feedback circuit.
R1916 (100kQ) and R1918 (470k(2) are the first suspects.
R1902 (220k() which with R1901 biases the base of the
pnp transistor in the red output stage is also well worth
checking. Make sure that the red drive control R1911 is in
order, then if necessary check C1912 (4-7uF), C1914
(0-22uF) and the clamp pulse coupling capacitor C1917
(0-1uF).

RANK T20 CHASSIS
The channel indicator is stuck on 0. All touch contacts
seems to try channel selection but 0 remains.

We suggest you dismantle and thoroughly clean the
touch contacts, the associated insulating surfaces and even
the back of the touch pads. If the fault remains on
reassembly it’s likely that the SAS580/590 chips are faulty
— we generally replace them as a pair (take precautions
against static charges when handling them).

THORN 9600 CHASSIS

Occasionally the set functions perfectly. Usually however
after switching on it starts up then shuts down. In the shut-
down condition voltages are still present at all major
points.

The most common cause of this fault is dry-joints on the
PCBs. Check the pins of the chopper transformer T512
carefully, then the pins of the line output transformer
T801. If necessary check the line drive connecting pins of
plug/socket 810 and the jointing and condition of the
0-474) series resistor R510.

SANYO CTP7118

The set has an appetite for e.h.t. triplers — a replacement
lasts for only about six months. This happened again
recently and an examination showed that the casing had
burnt through from the inside, near the fixing lugs. R764,
which is in series with the EW driver transistor, also
needed replacement. This time the new tripler lasted for
only half an hour however. The line output transistor, EW
modulator diodes and small passive components in the line
output stage all seem to be o.k. — we suspect the line output
transformer. The h.t. is correct at 150V though excessive
demand from the line output stage pulls this down to about
70V.

We would agree that the line output transformer T602
is probably faulty — we’ve had this happen with more than
one of these sets. It’s likely however that a faulty tripler
ruined the transformer rather than the reverse. There

QUERY COUPON
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:Available until 18st June

m One coupon, plus a £1-50 (inc. VAT)
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should be no more trouble when both have been replaced,
but make sure that terminals D and M on the tripler are
wired correctly (incorrect connection of these is a com-
mon mistake).

r’l‘l“ S'" Y E
1N

CASE

Each month we provide an interesting case of
TV/video servicing to exercise your ingenuity.
These are not trick questions but are based 05
actual practical faults.

L

282

It’s been a long and weary winter and on this spring day
everyone in the workshop seemed to be out. Resident
Workshop Sage (RWS) was gallivanting in Wales, RT
(Real Technician) had taken a precious day’s holiday to
dig his garden while TS (Techno-Supersleuth) was out on
the road fitting a teletext retrokit to a Sony TV set two
villages away. The harassed Service Manager eyed the
trainee with a beady eye: now was his chance to shine and
put some of his college learning to practical use. Problem:
his bench was equipped only for audio servicing. SM
rigged up a portable 200W isolating transformer, then the
mirror from the washroom, and supplied a conductive
wristband — the latter a pointless if impressive gesture
since there were unlikely to be any chips vulnerable to
static in the motley collection of TVs in the waiting-repair
queue.

The first of them was an ageing Pye colour set fitted
with the 725 chassis. It was accused of intermittent low
gain, the symptom being spasmodically snowy pictures.
The trainee was in trouble from the moment he switched
on! It took some time for the picture to appear, and when
it did it was small and fluttering in size. Once tuned in the
sound was present but was somewhat overwhelmed by a
squeal from the area of the power supply circuitry on the
right-hand panel. With these symptoms present the ques-
tion of snowy pictures seemed somewhat irrelevant.
Plainly the power supply department — a thyristor mains
rectifier/regulator — was in pain. A circuit diagram was
found and a brief study of the arrangements was made.

The trainee decided that a check on the 170V h.t. line
at fuse F971 would be a good start, especially as it’s so
accessible at the centre of the baseboard. The voltage here
was found to be low and varying - its average level
seemed to be around 140V. The current passed by the

fuse was less than 500mA, so the trainee rightly concluded

that the problem was not due to any excessive loading on
the line. His next move was to squirt all the components
in the PSU with freezer. This made the picture contract a
little more. A few minutes of poking and prodding in the
PSU was terminated when the phone rang. It was TS! He
knew all about Pye TVs! Could he suggest anything for

the small, fluttering picture on the Pye 7257

TS was full of suggestions. Kick off by backing down
the overvoltage trip potentiometer; if the picture still
flutters check the trigger diac’s 8-:2M(} bias resistor R924;
make sure that the feedback resistor R897 hasn’t changed
value; then suspect the diac (D892) and the thyristor
(D888) said he. Magic thought the trainee as he walked
back to his bench with a new spring in his step. Alas for
pride! So much for experience! None of these things did
any good at all. With a new BR100 trigger diac and BT116
thyristor, with the overvoltage trip transistor VT881 taken
out of circuit, with replacement resistors in the R924 and
R897 positions - and several others — the problem re-
mained. The control transistor VT902 was changed, also
its 7-5V reference zener diode, but the fault remained.

Further thought led to a careful check on the huge 3-3()
surge limiter resistor R978. It measured 3-21€). A mighty
muffer was procured and substituted for the h.t. reservoir
and smoothing capacitors C880 and C877 in turn. It made
little difference. An oscilloscope was brought into play
and hooked to various points in the PSU, with confusing
and inconclusive results. The main message provided by
the waveforms was that the h.t. voltage was fluttering and
that the conditions around the control transistor VT902
were also fluttering. The one crucial and revealing point in
the power supply circuitry never saw the scope probe!
What was it? Where did the fault lie? See next month!

ANSWER TO TEST CASE 281
— page 452 last month —

The Hitachi VT33 VCR described last month was
suffering from intermittent loss of drum servo lock, the
effect being confined to the record mode. The fault
condition was related to the white content of the off-air
picture being received and recorded. The steps taken
during the diagnostic procedure were logical and sensible
— almost to the end! The cursory check of the video signal
being received by 1C202 on the Y/C board was inad-
equate. With a new i.c. fitted the symptoms remained the
same. A more careful check was then made on the video
waveform at the input to the Y/C panel. The field-rate
display on the scope revealed that the video signal had a
d.c. level that wandered wildly, with the field sync pulses
on such a steep gradient that they fell across the same
scope screen graticule as much of the video signal itself —
the effect of poor Lf. response.

The same sorry waveform was present at the i.f./
detector panel's video output, but not at the output from
the video detector i.c. itself or at any of the three
subsequent video amplifier transistors Q851/2/3. What had
happened was that the video output coupling capacitor
(859 (470uF, 6-3V) had dried up and gone low in value,
knocking off the 1.f. response.

The simple test to prove all this? The technician should
have injected a baseband signal at the video input socket.
This would have produced consistently good drum servo.
locking during record.
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3 WEEK FULL-TIME

Further details from:

LONDON ELECTRONICS COLLEGE (VC Dept.)
20 Penywern Road, Earls Court, London SW5 9SU
Tel: 01-373 8721

COU RSES HIGH PERCENTAGE OF PRACTICAL WORK
INTENDED FOR QUALIFIED SERVICE ENGINEERS.

VCR SERVICING

NEXT COURSE STARTS ON JUNE 30th — TUITION FEE £575

MICROCOMPUTER SERVICING

NEXT COURSE STARTS ON JULY 21st — TUITION FEE £690

(MSC grants available on JTS/ATS training schemes, subject to approval. If
you are unemployed, or are currently employed and require retraining, or
updating, you or your employer may be eligible for financial assistance

under one of the above schemes.)

LOOK AHEAD!

WITH MCNOLITH MAGNETIC TAPEHEADS

DOES YOUR VCR GIVE WASHED OUT NOISY
PICTURES - ITS PROBABLY IN NEED OF A NEW
HEAD- FAST FROM OUR EX-STOCK DELIVERIES.
SAVE £££'s ON REPAIR CHARGES.
Our replacement video heads
fit most models of VHS or
Betamax VCR's. Following our
replacement guide and with a
practical ability, you can do the
whole job in your own home
with our head replacement kit.

VMC-02 KIT ONLY £19.95 inc. VAT.

(Kit does not include video hea
TELEPHCNE US NOW FOR INFORMATION OF THE

REPLACEMENT HEAD FOR YOUR VIDEO RECORDER
CATALOGUE: For our full Catalogue of Replacement
Video and Audio Cassette/Reel to Reel Heads, Motors,
Mechanisms, etc. Please forward 50p p&p.
THE MONOLITH ELECTRONICS CO. LTD.
5-7 Church Street, Crewkerne, Somerset TA18 7HR, England.
. Te'ephone: Crewkerne (0460) 74321 Telex: 46306 MONLTHG ‘

+ £2.50 p&p
d)

TV LINE OUTPUT TRANSFORMERS

FAST RETURN OF POST SERVICE

RANK BUSH MURPHY
AB816 solid state mono 9.00
CROWN 14CX25 15.00

DECCA

MS1700200120202401 mono 7.00
MS2404 2420 2424 mono 7.00
CS1730 1733 colour 9.00

CS1830 1835 colour 9.00
‘30" series Bradford colour 9.00
80 series colour 8.00
100 series colour 8.00

FERGUSON HMV MARCONI

1600 8.00
G.E.C.

2047 to 2105 7.00
2000 to 2064 dual std mono 7.00
2147 single std 9.00

Indesit 20EGB 24EGB mono 8.00

KB - ITT

VC200 VC205 VC207 mono  8.00
CVC5 CVC7 CVC8 CVC9 col. 9.00
CVC2C series colour B.00
CVC30 CVC32 series colour ggg

CVvC4s
FT100 FT110 state p/no. 10.00
TXV80 10.00

PHILIPS

170 series dual std mono
210 300 series mono

G8 & G9 series colour

PYE 368, 169, 569, 769 mono

725-741 colour
SANYO 5101 & 5103

REDIFFUSION Doric Mk.3 10.00

.00
10

WINDINGS
Autovox 2282 2693

RANK BUSH MURPHY
A640, A793, A774 overwind 6.00

T20a T22, T26 Pri & Sec
Z718 primary state 18" or
Z718 EHT overwind

SONY 1320UB overwind  15.00

SOVEREIGN FARA
14" colour overwind

ULTRA THORN
1690-1691 EHT overwind

Waltham 190 EHT overwind 6.00

8.00

6.00
22" 6.00
8.00

£15.00

7.00

PRICES INCLUDE
P.P. & 15% VAT

All lopts and windings are new and guaranteed

Open Mon.-Fri. 9 to 5.30 pm

REWIND SERVICE

Delivery by retum. SA.E. all enquiries For orders
_ Barclaycardand %0
PAPWORTH Access welcome  post ffce
TRANSFORMERS cash
Cowsa E 506 4856
80 Merton High Street,
London SW19 1BE 01-540 3955
525




%k ks sk sk sk sk ke ke ke sk sk sk sk ok ok R ok ke ok ok ke ok

- JUNCTION 11:

A NEW COMPANY IN THE NORTH WEST
OFFERING A FRIENDLY, FIRST CLASS SERVICE
TO THE TRADE AT COMPETITIVE PRICES

OUR RANGE INCLUDES
G.E.C. PYE PHILIPS LT.T. DECCA R.B.M.

Now in stock V.H.S. V.C.R.s from £60 plus full range of Thorn remote control including T/Text

* DISCOUNT FOR QUANTITY *

The directors of this new company assure all our prospective
customers of a warm welcome, and a fair deal.
COME TO JUNCTION 11, M62,
/ YOU’LL FIND US HERE
Oveenn O JUNCTION 11
A
M

TV TRADE DISPOSALS LTD.,
Unit 11, Prestwood Court,

. Leacroft Road,
= Birchwood, Warrington.

Phone 0925 826387.
@ e vlPeor Open 6 days 9 - 5.30 (later by appointment)

v

B ATopn Bl

Mez m\cna'\u

A\ sacema -~ SPECIAL
W/ veouommranenneenerator || ANNOUNCEMENT

THE SADELTA TV HAND HELD COLOUR PATTERN GENERATOR is
r intended for use in production, installation and service of both colour and

monochrome TV sets. in order to control and adjust the various
parameters of the colour TV, eight switchable patterns are provided. The From .
technician has ready access to laboratory workshop and field use as the O
generator has been designed using the latest micro technology to achieve

S ey NORGROVE TV TRADE SERVICES

FEATURES

S PAL System | Water Street, Birmingham B4 6BJ.
Eos/a) racoma R

cale, red, cro: , Qots, . s -
contre Cross, centre dot, Hundreds of TVs and Videos arriving weekly.
white and vertical lines. .
o Sound output, Available for sale to the trade.

Band Il (5-12) . . .
AR OV INto R0 Most makes in stock including the full
gd'g};;{g;’“f‘""“b"’ Ni- Tr.morn. range, RBM, I.Dhilips, Pye, ITT,
;si“lpgi;r‘::d ety Hitachi, Sony, Pansonic, Sharp, Sanyo,
?;%”olkft e Decca and many others.

mm.

@ Weigh ly 260 b g q g
ciont only £55 gms Spares available. Deliveries arranged.

PRICE £124.95 + £18.74 VAT Export enQUirieS We'come.

Also available to special order SECAM, Video Composite, and R.G.B. versions. Details
available upon request

U.K. POST PAID, export enquiries welcome, Visa/Access or cheque with order, OPEN SUNDA YS BY APPOINTMENT—'

payable to B.K. Electromcs Official orders welcome from Govt. Depts., Colleges,
P.L.C.s etc. Large S.A.E. for technical leaflets of complete range delivery normally
within 7 days

B. K. ELEGTRONICS obeo:. v

For quotation. Please ring:

UNIT 5, COMET WAY, SOUTHEND-ON-SEA, 0 2 1 2 36 96 1 6
ESSEX. SS2 6TR TEL: 0702-527572
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HITACHI VHS COLOUR
CAMERAS

Mains Only Tested/
* Working

VHS VIDEOS

FERGUSON
3V00, 3V22, 3vV23, 3V16, 3V29,
3V30, 3V31, 3V32, 3V35

NATIONAL PANASONIC
NV8600, 8610, 2000, 7000,
370, 333, 2010

SHARP
620, 630, 640, 2300 H T/P

BETAMAX
SANYO VTC 9300, 5000, 5300

SONY C5, C6, C7, C9
and SL F1UB T/P

Also Bush, Toshiba, Hitachi and Blau Punkt

PLUS

17" 18" 20” 22" 26" Hybrid/
Solid State CTVs
Remote Control & Teletext

Discount for Quantities _
Complete loads delivered from pick up point

JOHN CARTER

(Electrical) LTD
FURNACE ROAD,
GALLOWS INN,
ILKESTON

Phone: 0602 303124

CINEMAVISION

PROJECTION
UNITS

* % k X

Philips, Grundig,
Toshiba, National
Panasonic and ITT. 407,
45" and 78" screens.
Floor and suspended
models. New boxed and
used. Quantity of test
equipment.
Oscilloscopes, cross
hatch — pattern — colour
match — colour bar —
and signal generators.
Avo and Taylor test
meters. Televerters slot
meters.

RADIO TELEPHONE SYSTEMS
* * Kk K

John Carter (electrical) I.td,
Furnace Road,
Gallows Inn,
likeston,
Derbyshire.
Phone 0602 303124
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UNTESTED
EX-RENTAL CTVs

HAVE TIME TO PLAY ABOUT.
NO BUMPED TUBES
BEST SOURCE IN U.K.

COLOUR TVs FROM £3

VIDEO RECORDERS
FROM £60

TANDBURG S/S CTVs
DUAL TUNERS IDEAL FOR
EXPORT
VIDEO RECORDERS FROM £50:
SONY C5: C6: C7 & C9
PANASONIC : SHARP
FERGUSON : GRUNDIG ETC.

CALL & SEE QUR SELECTION
DELIVERY ARRANGED FOR
BULK PURCHASES
LOAD DIRECT FROM SOURCE
AT VERY KEEN PRICES

22/26" TELETEXT VIEWDATA
COLOUR IN STOCK NOW

CASH ONLY

FRANK FORD

(TV TRADE DISPOSALS)
SCHOOL LANE
GUIDE
BLACKBURN, LANCS

TEL: 0254 64489 |

OVER 1500 WEEKLY

WITH THIS QUANTITY WE DO NOT

* % CHANGE OF ADDRESS * %

ALL ORDERS SHOULD NOW BE SENT TO OUR NEW ADDRESS SHOWN BELOW

TOP 50 VIDEO SPARES

CASSETTELAMP (FERG/JVC)............cocceneoe.. £180  PINCHROULER {SANYO) ........coooorrerrerccees £1.95
CASSETTELAMP (PANASONIC) ................. £180 PINCHROLLER(SONYCS/CY) .....................£5.98
CASSETTE LAMP (SHARP, S300ETC) ............ £215 VIDEOHEAD DRUMIFERG)........................ £31.50
BELT KIT SONY (STATE MODEL................... £6.50 VIDEOHEAD DRUM (PANASONIC) ............ £3950
BELT KIT FERGUSON (STATE MODEL) .......... £650 VIDEO HEAD DRUM (PAN NV366) .............. £56.95
BELT KIT SHARP (STATE MOOEL) £650 VIDEO HEAD DRUM (HITACHI) ................. £3995
BELT KIT PANASONIC {STATE MO| £650 VIDEO HEAD DISC{SONY CS/CE/CI)........... £3950
BELT KIT SANYO (3300, 5380, 5400) ................ £6.50 VIDEO HEAD DISC(SONY SLBOOO) .............

BELTKIT SANYO {5000} ............oonrveommrrerrrenns £199 VIDEO HEAD DISC (SANYO) .........
BELTKIT HITACHI(STATE MODEL) .............. £6.50 VIDEO HEAD (SHARP 7300, 7700) ... . £5f

REWINDKITSONYCS/C7 ... £695 VIDEO HEAD (SHARP 9300, 381 ETC} ............ £68.90
REWINDKITSONYCS.........coovvneerrernrnnn £695 VIDEO HEAD (TOSHIBA9600)...................... 2.1 3

REEL IDLER (SHARP, 3300, 381, ETC) .............. £390 VIDEO HEAD (TOSHIBA860D).. ................... £54.60
FF/REW IDLER (HITACHI VT-11, ETC) ............ £650 REEL DRIVE PULLEY (SANY0Q5000) ................ £288
FF/REW IDLER (HITACHI VT8000} .................. £472 REELMOTOR (SANYO 5000 ETC).................. £1420

FF/REW IDLER {RITACHI VTS300) .................. £475 REELMOTOR(SHARP 9300, 381, ETC} .......... £15.30
REEL IOLER (FERG, 3v29/30) £345 CAPSTANMOTOR{SONY C5CT) ................ £3985
PLAY IDLER (HITACHI 930C) £650 ACE HEAD(SONYCWCI).........cccooorvnrrueens £26.6
FF/REW IDLER (NAT/PANNV3Z0).................£450 CAPSTAN MOTOR FERG/JVC 3VZZETC ......£36.86

PLAY CLUTCH {PAN NV7000)
PINCH ROLLER (FERG) £595 AUDIORELAY (SONYCS/CT) ......... ... 0395
PINCHROLLER (SHARP) ...........coocomnrrnnnnns £190 HEAD CLEANING STICKS ..........cccooooonne £050
PINCH ROLLER {PANASONIC) .....................£595 HEAD CLEANINGFLUID .........cc.coovvurrriecnnnn £150

MOST SPARES AVAILABLE FOR HITACHI, PANASONIC, SONY, SANYO, SHARP ETC.
RING FOR AVAILABILITY.

TELEVIDEO SERVICES
NOTTINGHAM (0602) 226070
145 STATION RD, BEESTON, NOTTINGHAM.

Please add 50p post & packing and then add 15% VAT to the total.
ALL STOCK ITEMS ARE DESPATCHED 8Y RETURN OF POST
Send 17p stamp for full list

CREWE WHOLESALE TV

77 COLERIDGE WAY, CREWE
Tel: 0270 582924

G11Sworking..........: ............... £50
GEC ................................ from £11

Delivered in Bulk

BUSH T20 T22 and 24s
ITT CVC 20 Upwards

Series 3 DORIC
WOrKing ........ccccovvveveeeennnns from £40

Remote + Text Available

Large range of
THORN from 8800 upwards.
Price and availability on request
CASH ONLY UNLESS BY
PRIOR ARRANGEMENT
ALL PRICES + 15% VAT
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ANI27Q  €1.75[CX1434  £7.50|HATi788  £4.50| M54543L  £2.75| TA7136 £1.00 [ UPCI028H  £0.90| 25A8% ©0.75| 2501427  £0.30
AN203 £2.20| X157 £3.95 | HATIBIGNT  £6.50 | M54548L  g6.75[TA7I37P €080 | UPCIOSIH  ©£1.80| 23A340  £0.80 | 25C1505  §0.70 T POWELL
AN210 £1.75 [ CX158 £3.50 | HA11828NT  £9.50 | MB3705 £1.60 | TA7139P £1.50 | UPC1032H  £0.50 | 254952 £0.35 | 28C1546 0.3 »
ANZTIA  £2.25 | CX160 250 |HA2035 0950 yBa7i2  pyso|TA7TMSP  E1BO|UPCIOISC  £1.20| a1 gos0 | 25Cieed @@
AN2140 £1.80 | CX161A £2.50 | HA12413 £2.50 ) yB3730 £1.75 | TA7146P £2.50 (UPCIO37H  £0.75 | 5caq10p £1.90 | 25C1682 0.3 16 PADDINGTON GREEN
AN2ITB  £2.20| (X162 D40 | HASA0? B8O\ yayy g |TAZISOP  EVB0[UPCioddc  efzef 000 O30 2oTicR2 T ,
ANZ28W  £2.75| Cx170 S50\ HAIMOS T80\ Uayrie e |JAIISZ  CITO|UPGNSeH  enap| 2SA03 D80 (25Cel 000 LONDON W2 1LG
ot DM BR|Uine ma|ers ow i DLt @Sl BRI be

3 80 i i - ] i - - ;
AN240P  £1.50 | HA1125 £1.50 | LA1201 £0.85 | PLLOTA XS AR Y TP I T PR Tel: 01-723 9246 {Answerphone
AN4IP  £150(HANIY7 175 | LA1222 £0.80 | PLLO3A £4.95 { TA7 £2.00 | UPCI167C  £0.70(25A1198  £0.35|25C145  £3.50 VIDEO BELT KITS
AN24TP  £2)50| HA1149 £1.40 | LA1230 £1.50 [SI-1125H €750 | TA7201 £2.00 [ UPC1168C  £0.90 | 25822 £0.40{25C1946A  £9.50 LATE EXTRA
AN259 2775 [ HA1151 £2.50 | LA1240 £1.75 | STK011 £.75 | TAT202P  £2.00 | UPCII70H (.75 | 25854 70| 2501957 £0.a0 | AKAI VS-2EG/SEG (5) £1.50 | ansnas £5.25
AN262 £1.50 | HA1156 £1.10 | LA1320 £1.50 [ STKG13 £5.25 | TA7203P £1.80 | UPCH7IC  £1.50 | 25p75 £0.60 | 25C1969 £1.30 | AKAI VS 9700EG (6) £1.75 AN5620X £6.25
AN271A £2.50 | HAT166 £1.60| LA1365 £1.20| sTK014 £6.25| TAT204P - ELWOILPCIIZ6C  £1.20155p341y 2,60 25C2021  £0.30 | FISHER VBS 7000 (6)  £2.20 :
AN274 £2.50 [HATI96  £3.75 ] LA1368 £2.20 TA7205AP  £1.00 | UPCI177H  £1.20 | Sopy: b & | FISH 3 ANB387 £5.63

STKO1S £5.00 258425 £0.80|25C202%6  £0.65 | FISHER VBS 9000 £1.00

AN295 £3.25 | HA1197 £1.50 | LA1460 £1.85 | anoe gors|TATZOP  £150 |UPCTIITBC  £1.00{ 502000 £250| 2502028 0.7 | HITACH! \T5000 §170| HAT12408  £375
AN303 £2.50[HA1199  £140 | Lazooo £1.7s | K06 £esg| TAT208P  £150(UPCTIA0C 140 | 220425 e A 000 ( IOl iA12001W 1550
AN3I3U  £2.75| HA1306W  £1.60 | LA3101 £1.60 | STKO S0 TA7210P  £2:00 [ UPCTIBTH  £1.00 z gscas 3 | JVC HR3300/3600 (9)  £2.00 a
AN315 £2.00 | HA1319 £2.00 | LA3155 £0.95 ( STKD22 $5.25(TA7214P  £2.50 | UPCTI82H  £1.00 | 2543 £0.75 | 25C207 20| JVC HR3360:3660 (7)  €2.00 | HA12038 £6.75
AN316 £3.50 | HA1322C  £1.50 | LA3160 £0.90 | STK025 075 TA7215p  £1.80[UPCT183H  £1.20/25B520D  £1.70) 2502091 £0.60 | Jyc ya7700 @ £1.20 | LA1140 £1.75
AN318 £4.75 | HA133: £1.60 | (A3201 £0.95 | STKO41 £6.50 | TA7217AP  £1.20| UPC1185H  £2.20| 25B534 0| 25C2082 S5 | putaCONIC V333 (5) 440 | LAZ370 280
AN33{ £2.75 [HAI3424 €170 | (A3300 £1.40 | STKO77 $5.95|TA7220P €175 UPC1186  £0.80| 25853 e 25c2098 .3 paasotie Boss L B4 a
AN360 €120 [ HA1366W  £1'50 | LA3301 £1.20.| STKO8 0550 | TA7Z22AP  £120 | UPCIIB7V  €1.30| 238546 £1.50) 2502166  £0.65 40 | LA4126 £2.50
AN362L £1.30 | HAT366WR  £1.50 | [A3350 £1.20 | STK080 €7.20(TA7223P  €1.95|UPCI190C  £0.95 | 25B551 0.30( 252238 £o.es | PANASONIC NV7000 (5) £1.25 | L4507 £4.85
ANBGP €150 | HAT367 £3.25 | LA3361 £1.20 | sTK082 €7.75TA7224p €275 | UPCI9IV  £0.95 | 25B638 £0.30( 2502078 £o.70 | PANASONIC NVB60O (7) €1.75 | LA7016 £2.50
ANGIOP  £1.75 | HA1368 £1.60 [ LA4030P  £2.00 | STK086 £9.25(TA7225P €250 | UPC1198H  £0.70 | 25B754 095559335 o150 | SANYO VIC5500 (3 £.00 | [A7215 275
ANG12 £1.75| HAT368R  £1.65 [ LA4G3TP  £1.40 | STK430 £A.7S|TATZ26P  £2.20| UPCI200V  £0.80 | 258755 2501 50968 ta'25| SANYO VICG300 (4 £225 | [Avent 150
ANS722 £1.50 | HA1370 £2.75 | LA032P  £1.40 | STKA33 oo\ Tareere  £180 | UPCI0RC eS| pSerog  ee) 02D feZe | ARED VT30 ( a7 .
AN5730 £1.85 | HA1374 £2.50 [ LA4GSTP  £150 | STK435 £5.00 | TA7229P  £3100 | UPCI21IV  £1.90| 25C372 .30 | 250254 i 77) 75 | LA7751 £4.75
AN5732 £1.85HAI3774  £2.20 | LA4100 £1.00 | STK436 £$5.00|TA720P  £175|UPCI21sv  £1.25| 256373 £0.30 0 .70 | SHARP VC7300/7700 (5} £1.30 | LA7755 £2.95
AN5753 £1.95 | HA1388 £2.35 | LA4101 £1.00 | STK437 £6.30 | TA7232P €275 | UPCI216V  £0.95 | 2 £0.30| 25C2577  £1.90 | SHARP VC8300 (5) £1.50 { |LA7801 £2.95
ANG2SD  £2.30(HA1389 €175 | LAd102 £1.20 | STK439 £5.50 (TA7310P  £1.40 | UPCI217G  £1.60 | 25C458 20| 2502578 £2.20| SHARP VC9300 £1.30 | LA7808 £2°50
ANG344 £4.75[HAI389R €140 | LA4110 £1.40 | STKad1 £8.00|TA7312P  £1.30{UPCI218H  £1.40| 25C450 3012502579 2201 SoNY SUTIVENT (6) €60 | [Argro 1 os
AN7105 £2.20 | HA1392 £2.30 | Laa112 £1.30 | STK443 £6.95( TA7313AP  £1.30| UPC1222C  £0.90 | 25C4s1 D20 oscosg0 @220 Sy & (73 ) &7

719 £1.40 | HA1394 £2.75 [ LA4120 £2.50 | STK4S7 550 | TAT3ISAP €175 UPCI22XC €175 £0.70 | 25024 £0.50 -70 | 1 C40668 £2.50
ANTI14E €160 | HA1397 250 | LA4125 £2.00 | STK459 575 | TA7325P  £0.85 | UPCIZ25H  £1:60| 25C536 £0.20| 530179 co's0 | SONY SLB0O/B080 (6)  £2.00 | M51102L  £4.95
ANTIISE  £1.60 [ HA1398 2.40 | LA4140 £0.70 | STK460 £7.50  TA7328 £1.60 | UPC1 £1.25)25053-  0.25(5c01s7  gp.go| TOSHIBA V547 (6 £1.70 | TA7140P £1.75

74 £1.40 [ HATASTW  £0.90 [ LA4182 £2.00 | STK461 £0.50| TATSO7TAP  £2.75 | UPG1 £0.95 | 250620 £0.50| 520313 £0.05] TOSHIBA V7540 £1.75 | UPC1387C 250
AN7130 £1.50 [ HAM218A  £4.25 | LA4192 £1.95 | STR463 £7.40 | TA7508 £3.50 | UPCI230H  £2.50 | 250632 .30 | 22033 5085 | TOSHIBA V8600 (6 £130 | G130 £5.50
Wi BREUE. Ealim g ssame chied SECa 280 na G

7146M g B 4 d . | d p ] -3
AN7154 £1.75| HA11225  £1.95 [A4230 £1.75[STK0029  £4.35 (TA7658P  £1.50 ( UPC1277H  £2.75] 25CT10 £0.30| 2503524 £0.50 28188 CASSETTE MOTORS
AN7ISGN  £240 |HAT1235  £2.00 | (A4400 £1.90|STK0039  £4.25| UMICO01 €480 | UPC1278H . £2.50 | 25C717 £0.50 | 250371 £1.30 gIgas 6-9-12-13 2 Volts 2
ANT1S8N  £3.25|HAT1423  £A.7S | LAd420 £1.40 | STKO040  £5.50| UHICO04  £4.80 | UPC1 1.20] 25C732 £0.30 | 250401 £1.80 b " S EReTHEADS
ANT168 £2.50 HAT1701  £4’50 | LAda22 £120 | STKO049  E5.75[UPCIEC  £1:30) UPCI353C  £1.75[ 256733 0302504678 £0.30 o £ Mono 150
AN7310 £0.80 [ HAMI702  £4.00 | LA4430 £130(STK00S9  £6.00 [ UPC2OC  £2)20 | UPC1356C  £1.50| 250702 085(2504638 M| ) S 5 B
ANT311 £1.00 [ HAN203  £450 | LA4s40 £220|STK0080  £6.50 (UPC3OC  £1.80| UPCI38H  £1.50 | 256799 S50 t1s| O B R — iy
BA301 £0.75 HAI1704  £4.75 | LA4460 £1.75[STK2028  £6.50 UPCAIC  £2.00 [ UPCI360C  £1.60 | 25CE28 £9.20| 520704 | <8 @g Ao Rever i
BA311 £0.95 | HAI1705  £6.50 | LA4461 €175 [STK2029  €3.75|UPCSS4C  £1.25 | UPC1363C  £1.95 | 250840 150 520018 me| WS 5 :
BA3!3 £0.75 | HA17 £4.75 | LA4500 £2.50 | STK2230  £6.00 | UPC555 £0.60 | UPCI365C  £3.00/ 25C867 2|2, SN ES S w1V CERAMIC SOUNO FILTERS
BA318 £1.30 [ HAII710  £5.50 | LA4505 £250|STK2240  £9.75|UPC561C  £2.00 | UPC1366C  £1.50 | 250900 f0.3s | 2501739 - = 35 3 LEAD TYPE
BA40? £0.75 | HATI7)T  £9.50 | LAG#58 £0.90 (STK3042  £6.50 | UPCS6GH  £0.60 | UPCI367C  ©£1.50[25C@9D .35 00| = &5 52 sreasve 025
BASTIA  £1.80|HATI7I3  £6.00 | LA7300 £1.95 | STK521  £6.75 [ UPCS71 £1.95UPC1368H  £1.75(2SC3300  £0.30 | 25049 goof b =8 32  Soswmm 025
BA514 £1.75[HA1I714  £5.75 | LA7306 £250 [ STK542t €850 | UPCS73C  £2.20 | UPCI370C  £1.95 | 250945 £0.35 | 25050 00| A =g g smeoom 025
BA521 £1.75 | HATIT1S  £6.251 (C7120 £350 [ STK5451  €6.75(UPCS74) €035 UPCI373H  £0.75)25C1004  £3.75{ 25K19 axl S g £ it 6.5MB 025
BAG27 £1.50 | HATI716  £6.25 | LC7130 £.505TK720 0680 | UPCS7SC  E1.00| UPCISTBH  £1.9525C1o61  f95(25k3ea  @m| > > 2 S ComgoMe 030
BA532 £1.50 | HAT1717  £6.25| (C7131 £75(STK5730  £6.75| UPCS76H  £1.75|UPCI382C  £0.75 | 25CH £0.60 | 25K49 £0.60 g e £ CDA6SMC 0730
BA536 £2.25 | HAIITIE  £4.75| LC7136 2751 TA7T050P .80 |UPC577 070 | UPCI38AC  £250|25C1114  £3.50 | 25K120 £0.90 85,38
BAG12 £1.80 | HA11724  £18.25( LC7137 £2.75 | TA7051P  £0.80[UPCS80  £275/UPC1458C  £0.90[25C1115  £3.75| 25Ki34 £4'00 2Huo HIGH SELECTIVITY
BA1310 £1.75(HA1I25  £16.00 | MS106P  £2.25 | TA7054 £1.70 |UPCS8SC  £0.95| UPD277 €450 | 25CH124  £0.80 | 25K135 £4.00 8z%3% 4 LEAD TYPE
8A1320 £1.25[HAI726  £15.00 | M5195P  £3550 | TA7063 £0.80 {UPCS92  £0.95 | 254103 £060| 25C1162C  £0.80 | 35K22 £175 SETE8 SFT 6.0MA £0.75
Mo DR|Mise ceso|Mime  DmIWor Bl ohm  S|Aew  DRRCIE gsioe  pw

6304 .20 .00 - - - - - - Enquines invited for any Japanese 1.Cs As we have i
Qoo B A DM0|Mowe N\ TATS 225 \UPCIOIH  20003A 0| NCI07  E12S TAIss  gean] s e o apanese |03 B
CX0658 £2:50 | HA1174 £950| M51513L  £150 | TA7074p  £1.95 | UPG1 £1.20 | 25A562 £0.30 | 251 £2.70 | TDA2002  £080 DR T S
CX0758 £2.20 [ HAT174TANT £9.50 | M51514AL  £1.75[TA7104P €035 | UPCI0I7G  £1.30| 254834 00602501316 £2.95 | TDA203  £0.90
CX095C £280 | HA1749  £A.50{ MS1515BL  £2.50 | TA7108 £1.50 | UPC1018C  £0.95 | 254643 £065[25CT317 .30 TDA2004  £2.20 f| Please add 60p post and packing and then add 15% VAT to fotal
God  s|HANTY .00 MSIStEL 250 TATIog 20| el £1.75 | 25673 D880z 275 10000 215 Calers by appointment:
CX101G  £7.50(HAI753NT  £850 | M51517.  £2.50 9 75U i . 40 | TDA2006 : g times 10am-5pm, Mon-fri, 9-12 Sats,
Cx130 £4.50 | HATIZSONT €850 | MS1518L  £1.75[TA7120P  £0.50|UPCIO25H  £2.30| 2SAR99A  £0.85|2SC1417  0.30 [ TDA2020 €140 dpeniny times 2 —
(X136 £5.50 | HA11768  £4.50 | M51521AL  £1.75| TA7130P  £1.00 | UPC1026C  £1.00 | 25A762 £1.95| 25014198 £0.75) TDA2030  £1.90 8  VISWACCESS ACCEPTED - MIN. TELEPHONE ORDER £5.00

TRADERS

LELTEL
WE HOLD A LARGE STOCK OF
EX-RENTAL TV'S & VIDEQ'S
wvs \ ToP |/ vews
KA%IYol\hgéRéEOSETS ‘QUA“TY i ReING STOCK

/  WORKING STOCK

AVAILABLE ON \: g/ 1O ORDERSPECIAL
REQUEST. . SETS "/ DISCOUNTS FOR
\\‘ i QUANTITY

b= N !

that there 1s a real difference at Cricklewood Electronics e
That’'s why you should never be without the FREE CRICKLEWOOD ELECTRONICS
COMPONENTS CATALOGUE. for sheer variety, competitive prices and service
from the U.K 's number one 100% component shop. No gimmicks. no gadgets or
computers. just components, milhons of them. all easily avaiiable by mail order
calling or credit card telephone orders. Just pick up the phone {or a pen} to get your
FREE copy now {no SAE required) You have nothing to lose

CRICKLEWOOD ELECTRONICS LIMITED
40 Cricklewood Broadway. London NW2 3ET

Tel: 01-450 0995/01-452 0161
Telex: 914977

LELIEL

2 BREACH RD, WEST THURROCK.
. Tel: Purfleet (0708) 861404
L
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BOLTEN LTD.
45/46 London House,

271, King Street, London W6 9LZ.
Tel: 01-748 4137 (2 lines)
Telex: 262421 BOLTEN G

SPRING SPECGIALS

10 BUSH 2 CHIP £50
10 BUSH T20 £250
10 REDIFFUSION MARK 3 £250

\Slideocgleca;;sr,7 3195 10 REDIFFUSION MARK 1

ONYCS/CITT .o . REVAMP £120
Ferguson/JVC (Universal) .............cccocoevevinennne. £30.95 "

National Panasonic (Universal)...........ccocoeveenen.. £30.95 10 THORN 8000 17 £150
National Panasonic (370/380) ...........ccccveveeveeennnne £33.95

HItACH ... £33.95

Soyo tus LARGE QUANTITIES
isher ENUING .ot

Akai Models).......coooveeeeeeeeeeeee I

S ws||| OF BETA VIDEOS
Heads suitable for many other Brands also available. R'NG FOR SPEGIAI_ PRIGES
Please call for full list. ——

BeltKits (MostModels) ...............cocoovieiiiie, £3.99 | ALL + VAT

Remote Controls for T.V.
Grundig/Philips........ccooveeeeiieee e
Video Cable Kit

(any modeltoanymodel) .............ccocooveeieiiiiian.
"Pinch Wheels (Various Models) ...........................

Please add 15% VAT plus £1.00 p&p per order.

Delivery within 7-14 days
subject to availability

TELETRADERS

Forde Road, Brunel Industrial Estate,
Newton Abbot, Devon
Telephone: (0626) 60154

THE NO. 1 WHOLESALER IN THE SOUTH

IRISH T.V. DEALERS

(PLEASE NOTICE)
LARGE SELECTION OF RECONDITIONED PRECISION-IN-LINE UHF-VHF . COLOUR TVs,
SOME WITH RE-GUN TUBES FITTED, “CABINETS RESTORED TO A1 CONDITION".
PRICES START @ £60.00 VAT INCLUDED. ALSO 20" & 22" RE-GUN TUBES IN STOCK,
QUANTITY DISCOUNT, DELIVERY ARRANGED. VIDEO HEADS ALSO IN STOCK.

(EXPORT SPECIALISTS)
T.V. TRADE SALES T.V.T.S.
E.D.l. HOUSE CLOVER PLACE
KYLEMORE PK. WEST COLLEGE ST.
DUBLIN 10. KILLARNEY.

Tel: 0001-264139 (Local calls 01-)

Tel: 064-33655

t

THE FULL THORN RANGE
now available from

SOUTHPARK DISTRIBUTORS
' Unit 4 Rubastic Road,
Southall, Middlesex
01 574 4631 EXT 28

9K-9K6-TX9-TX10 TEXT &
FULL REMOTE ALSO VIDEOS
V.H.S. & BETA. LOTS OF
WORKERS FOR BUSY DEALERS

530

% If you repair sets regularly — phone us today
and we will dispatch immediately — no need to
send cash ‘up front'.

¥ All tuners dispatched by first class post for
receipt by you the next day.

% All popular tuners/tuner repairs supplied ‘off
the shelf'.

% Unusual types repaired same day as received
{(subject to spares availability).

~ == 32 Temple Street,
) Wolverhampton WV2 4LJ.
Phone: (0902) 29022.
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© ALIGNMENT TAPES @ DRIVE MDTORS
@ VIDEQ HEADS @ CLUTCH ASSY.
]

ement PINCH WHEELS @ BELTS

Rep
VHS & BETA

Video!Components

VCAKALFERGUSOM-SABA
TELEFUNKEN-THOMSOM
3RANDT-ELECTRONIQUE
GRAETS-NORDEMENDE
CONTANENTAL EDISON-
PATHE MARCON

3MSS-(%) UNIVERSAL TYPE
NATIONAL PANASOMC
3HSS-UI-(N) TYPE
NAT-PAN-NVITONVIEC
MSS-34M) TYPE
NAT-PAN-NV33GNVT?

DISTRIBUTORS
A ELECTRONICS -London
CCS (MASTERCARE) LTD - High Wyzombe
CFC LTO - Preslon
CCOPERS - Oublin
CCMPONENT BUREAU - Cambridge
CHARLES HYDE & SONS LTD - York
DGUBLE "D’ DISTRBUTORS - Poole
HFS ELECTRICAL CO LTD - Birmingam
%T%%E{Cé%gsbMilqdlesbmugh
| - Duolin
MINOLITH ELECTRICAL CO LTD - Somerset PONB3) TYPE
NORTHERN IRELANO ELECTRONICS - Beffast DORSHAR 1GEYNG
Py TUBES - Accringon HITACHI ORIGINAL
NORMAN ROSE - London H1V1-8000.9300-9500
PACT - Peterborough vissvimn
R2DIO SUPPLIES - Hartlepool SANYD FISCHER
SEME - Melton Mowbray 9350-5000-5350-550)
TAIT COMPONENTS - Glasgow 930094559500
W LLOWVALE ELECTRICAL LTD - Reading S0 o
W ZARD - Manches:er HEO2-HEQS HEO4 HEY)
MCLELLAND - Leeds 9700.9300-9500-960).  AMD JTHERS

PHILEX 016310985

TVS TRADE SERVICES
BROMSGROVE

Large selection of quality clean TV & Video
always in stock, including:

BUSH T20/24 DECCA 80/100
GEC STARLINE
HITACHI ITT (full remote)
PHILIPS G8
PHILIPS GlI PHILIPS KT3
THORN 9600 including TELETEXT
THORN 8800 THORN 9000
(remote) (remote)
THORN TX
VHS VIDEO tom £85 (working)

We specialis2 in working sets, fully serviced and ready
to deliver to your customer’s home. Spares back up
service available to customers. You've seen the junk,
so why not now come and pay us a visit — we think
you will be pleasantly surprised by our prices and the
quality of our equipment. Delivery service available.

STOP PRESS
Electronic Video including Ferguson 3V29/30, Amstrad
7000, Sharp 9300, now in stock at unbeatable prices.
We also specialise in direct loads delivered to your
door direct from source.

For further details phone:
COLIN BROOMFIELD, o
=4 UNIT 7, STATION STREET, “Itn
¥\ ¥ BROMSGROVE, WORCS. s
(0527) 37037/71186
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HOCKLEY DISCOUNT
TELEVISIONS

We give “The Best Deals”
that's why we have the
cleanest reputation in the
trade!!!

Prices start
From £6.00

Working sets
From £12.00

OR

Lorry loads delivered
from SOURCE

We have huge stocks of
TV's + V.H.S. Videos
to offer, including:-

Philips G8's, G11's
Pye Solid State 9000, 9600, TX10,
Pye Chelsea , Latest Hitachi
G.E.C. Solid State .......... |.T.T. CVC30, CVC45,
Rediffusion Mkl, Mkl Bush T20, T22

Thorn 8000, TX9,

ALSO
VIDEO + T.V. STANDS AVAILABLE!

DON’'T HESITATE TO CONTACT US
BECAUSE YOU WILL NEVER LOOSE!!

MIDLANDS BRANCH:-
Hockley Discount Televisions,
94 Soho Hill, Hockley, Birmingham B19 1AE.
@ 021-551-2233 - Ask for Jazz

NORTH-EAST BRANCH:-
Northern TV Distributors, Unit 2, Pert Court,
11th Ave, Team Valley,
Gateshead, Tyne & Wear.
@ 091-487-5389 - Ask for Joe




OSCILLOSCOPES
COSSOR CDU150. Dual Trace 35MHz Solid State.
Portable 8 x 10cm display. With Manual ........ £200
TELEOUIPMENT D61 Dual Trace 10MHz With

Man 3]

ADVANCE 0S250TV. Dual Trace 10MHz With
Manual £160
S.E. LABS SM111. Dual Trace 18MHz Sofid State.
Portable AC or Extenal DC operation 8x 10cm
display. With Manual ..o £150
TELEQUIPMENT D43. Dual Trace 15MHz. With
Manual £100
TELEOUIPMENTSS«%A SmgleTracelOMHz ...........
Solid State. Wi .81

TELEOUIPMENT 543 Single Trace 25MHz ng

Manual

LIBG COLOURMATCH PATTERN GBERATDR
Type CM6038-DB Crosshatch/Gr? k Ras-
ter. Mains or Battery. .......... ONL ﬂZM(P&Pi‘z)

50 | 7.5-230MHz

ADVANCE AM/FM SIGNAL GENERATOR Type SG63A

QZDVOMAﬁCE AM SIGNAL GENERATOR SG62B. 150 KleS
ADVANCE AM SIGNAL GENERATOR Type 62.

150KHz-220MHz £30
210.5-220MHz .....£20

METRIX WOBBULATOR T
PHILIPS WOBBULATOR GM2877S 5-220MHz & “a-'

880MHz
LABGEAR COLOUR BAR GENERATOR CM6037

& £60
10 vao IRCUITS V3TA CRT ANALYSERBOOSTER
Case] £50

PHILIPS DIGITAL MULTIMETERS
4 digit, auto ranging. Complete with batteries and
leads {p&p £5
TYPE PM2517X (LCD) ....................................

(Scratched
WAYNE KERR GOMPONENT BRIDGE B521 (C'T3:735g
100uH-500KH; 1pF-SF; 1 milliohm-1000Mohm
RACAL 32MHz UNIVERSAL COUNTER TIMER T&
836 with Manual

MARCONI TF2604 (Later version of TF 1041 VTVM)
20Hz-1500MHz; AC/DC/Ohms AC  300mV-

MULTIMETERS
AVO 9 Mk4 (Identical to AVO 8 Mk4 but scaled
differently} Comp letemeattenes&Lmds .£55
AVO 8 Mk2 Complete with Batteries & Leads £
Above Items |n GOOD WORKING ORDER -

avea hence the price.
0 TEST SEI’ No 1 (Military version of AVO 8)
ggsmeplete with Dbatteries, leads & Carryin

AVO Model 7x. Complete with batteries, Ieads‘%

AVO Mgodel 73. Pocket Multimeter (Analogue) 30
with batteries & leads ..........

AV 72 — Similar to above but no AC current
leads. £10

TRANSISTOR TE TT169

FSD m
MARCONI VALVE VOLTMETER TF2600 10H1-10M{H‘zd

1mV-300V FSD
45 PHILIPS COLOURBAR GENERATOR type 5501

P&

$H|LIPS COLOURBAR GENERATOR type 5508. Vldeo

TES FIE"B STRENGTH METER type HCE61 in Cal e
in Carryi

Case (P \-‘.23

% Do you use cathode
ray tubes?

% Can't find a replace-
ment or shocked by
the cost?

% It may well be that a
rebuilt tube will solve
your problem.

Come to one of the most experienced firms in the business.

We have been rebuilding cathode ray tubes for industry,

broadcasting authorities, major airlines, M.O.D. universities,
and, of course, the TV trade in general since the '60’s.

ISOLATING TRANSFORMER
240V In - 240V Out S00VA
£15 each P&P £5

NEW EQUIPMENT
HAMES OSCILLOSCOPE 605, Dual Trace GOMH:

HANES °°s” e
EG 0. CILLO PE Z(Ki 5 ‘Dual Trace’ 20%

AVO
Handled . GO/NO GO for In-snu Tesu Com|
batteries, leads o b =
(p&p £3) NOW IJNLY 12

Al! Otner Models Available.

PROFESSIONAL 9" GREEN SCREEN MONITORS
made by KGM for REUTERS Gives quality 80
column x 24 line dlspiay Composite video in.
Cased. Good condition .................. NLY £32
mSKURNEPSUZWHN 5v16A&12\l15A
out. Size: W125mm, HT5mm, D180mm. Cased.
Un-used. Only £10.00 each (P&P £2)
Qweny keyboard (as in Lynx Micro). Push to
K. CASEA........eveercerersieenn £5 each (P&P £2)
Vanous 5V¢ Foppy Disk Orives and Stepping
Motors Available.

each | BLACK STAR JUPITOR

BLACK STAR FREQUENCY COUNTERS P&P £4
Meteor 100— 100MHz £99
Meteor 600 600MHz ..
Meteor 1000 - 1GHz

ERATOR.
Sine/Square/Triangle. 0.1Hz - 500KHz. P&P £4 £110

WE ARE LOCATED IN
//' <« UXBRIDGE

At probably the most accessible

part of S.E. England. The near-

est junction of the M25 is only

about 1 mile away and we are

less than 10 minutes from the

interchanges on the M25/M3,
mM2s  M25/M4, M25/M40.

HUNG CHANG DMM 6010. 3 digit. Hand held 28
ranges including 10 Amp AC/DC. Complete with bat-
teries & leads. P&P£A.............oovvveioee s £33.50

OSCILLOSCOPES PROBES. Switched x1; x10.
PEPE2 0

Why not telephone Terry Smith on Uxbridge
(0895) 55800, to discuss your requirements?

This is a VERY SMALL

Telephone

i

SAMPLE OF STOCK. SAE or Telephone
mbetxem CARRIAGE all units £12. VAT to be added to Total of Goods & Carriage.

STEWART OF READING
110 WYKEHAM ROAD, READING, BERKS RG6 1PL

Callers weicome 9 am-5.30 pm Mon.-Fri. (untll 8 pm Thurs.)

for Lists. Please check avail-

0734 68041

E

DISPLAY ELECTRONICS LTD.

UNIT 4, SWAN WHARF,
WATERLOO ROAD,
UXBRIDGE, MIDDLESEX.

D.LY. TV TUBE POLISHING
with our DIY Polishing Kit

The Kit includes everything you need to polish approx. 25* tubes to a high standard. Detailed
instructions on how to do the polishing. All you require is an Electric Drill.

Kit Price £49 inc P&P and VAT. Available from Luton only.
*Depends on depth and area to be polished.

TV TUBES FREE DELIVERY*

5% DISCOUNT ON TUBES COLLECTED FROM LUTON
Quality, High Temperature Reprocessing

TUBE

DELTA i [ _OFLTA

1-11 SPECIALS i.e.

SIZE ASG-120X | AAT-342X
ASBANX | 470CTBZ2
AST-AX | 51061822

INUNE | HITACHI | HITACHI SONY
&PlLie. | INLINE | INUNE | TRINMTRON
4T0ESBZ2 ofc. ofc. 330AB22

470ERB22 | AXT37-001 | AS6-540X | 400EFBZ2

A51-161X | AXT51-001 | AS6-615X | 470BEB22

A51-570X | AXT56-001 | AS6-711X | 470DLB22

S10JKB22 | 510vAB22 | 560BYBZ2 | 470FWBZ2

560AKB22 | 510VLB22 | 560DYBZ2 ( 520KBZ2

ASB-510X | 510vSB22 | 5600ZB22 | 520NBZ2

ABE-510X | A51-421X | 560EGBZ2 | 520SBZ2
A51426X | 560FGBZ2 570EB22
A51-580X | 560GABZ2 | S70HBZ2
A51-590X | ABB-540X 6800822
A51-610X | AB7-T11X 680EB22
AS1-701X

UP TO 20” £30 £32

-£40 £44 £44 £58

UP TO 22" £34 £36

£42 £46 £46 £64

UP TO 26" £36 £38

£44 | f£48 £48 £70

Tube types not listed, please enquire.

All tubes sold with 1 or 2 year guarantee, with optional extension by extra 2 years.
Prices shown are for 12 months guarantee. All tubes exchange glass required.
Your good, working tubes with scratches or small chips, can be POUSHED with our

purpose buitt polishing equipment. From £7 per tube.

Delivery charge on colour tubes: Within 40 miles of Luton.
1 or 2 tubes £6. 3 or more tubes FREE DELIVERY*
Nationwide delivery available, charges on agfllcatlon
Please add 15% VAT to all prices. Callers welcome. Please phone first.

WELL VIEWN 114-134 Midland Rd,

Luton, Beds.
Open Mon-Fri 8am-6pm, Sat 9am-1pm. Tel. 0582-410787.

Your Local Tube Stockist:
Well View, Southampton. Tel. 0703 331837.
H. K. Television, London, E.2. Tol 01-729 1133.
West One Distributors Ltd., Gt. Missenden, Buckinghamshire.
Tel. 024 06 3609
Rushden Rentals Ltd., Rushden, Northants. Tel. 0933 314901
Rea & Holland, Ipswich Suffolk. Tel. 0473 827582.
Phone between 12-2p.m., & 6-9 p.m.
WANTED A56/A66-510X/540X Hitachi and Sony, old glass for cash

CentreVision

TEL: 0222-44754
SLOPER ROAD
LECKWITH
CARDIFF CF1 8AB

OPPOSITE CITY FOOTBALL GROUND
5 MINS FROM M4

FERGUSON
VHS VIDEO
£65

MANY ELECTRONIC VIDEOS
IN STOCK

MANY TOP AQUALITY REMOTE
CONTROL WORKING TV’s
PHONE FOR LATEST PRICES
PRICES SUBJECT TO VAT

OPENING HOURS: :
MONDAY - FRIDAY 9.00 - 5.30
SATURDAY 9.00 - 1.00

532
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THEWORLDOF............. Y ¥ | ry
TELEPANELS - WORKING

52 Mount Pleasant Road, Chigwell, Essex, 1G7 5ER. Tel: 01-729 0506. GALORE!

GRAND OPENING OFFER  P+p 1 PANEL £1.75

2 PANELS OR MORE

SUPER WORKING PANELS £3.50
FOR THE N.B. All panels

despatched by
recorded delivery
PHII-IPS G11 to avoid loss.

G&/69 DECODER . 6 WAY TUNER
IF LINE SWITCH
IF TUNER DECODER COMBINED OUTPUT POWER CONVERG FRAME VIDED BANK

PHILIPS G 8 5.00 450 1.00 15.00 14.00 8.00 5.00 8.00 350
THORN 3000/3500 200 5.75 4.00 8.00 8.00 5.00 6.00 5.00 1.75
GEC 2110 10.00 5.00 1200 6.00 5.00 5.00 5.00 5.00
PYE 731 10.00 18.00 10.00 1.00 8.00 450
BUSH Z/718 150 6.50 14.00 24.00 3.00 5.00 14.00
BUSH T/20 1.50 6.50 14.00 19.00 19.00 5.00 14.00
PHILIPS G11 1450 12.00 19.00 19.00 5.00 11.50

WITH COMBINED

SOUND MODULE
DECCA 80 12.00 POA 14.00 12.00 10.00 14.00 POA

POST OFF YOUR CHEQUE NOW! AND YOUR PANELS SENT BY RETURN OF POST!!!

EMCO - EUROSONIC — GRUNDIG - TELETON + ALL BRITISH MAKES
ETC. ETC. @ ALL SPARES READILY AVAILABLE ®

IMMEDIATE CREDIT AVAILABLE — TRADE ONLY

if you are a trader simply phone for the part you require and we wili send it — no quibble — no hold up
for status check. Satisfy us over the phone that you are a trader and we will supply almost any TV
component by return “off the shelf”, e.g. LOPTZ — EHT trays — droppers — OSC coils — switches — cans -
smoothers — {.C.’s, etc. etc.

YOU CAN BE 95% SURE WE CAN SUPPLY ANY
TV COMPONENT BY RETURN
IF YOU NEED SPARES FAST — RING NOW!

ACCESS AND BARCLAYCARD ACCEPTED. Applies to U.K. only.

) 32 TEMPLE STREET,
(W'TON WOLVERHAMPTON (0902} 29022

APOLLO LANCASHIRE | JUST OPENED

MAIL ORDER GB 3-4 DAYS PHON| SONY TY
LOCAL DELIVERY - 2 YR GUARANTEE PILL GLASS BOUGHT :
PORTABLES. 37-5%0, AXT 37001, 370HUB, NEW £65 INC. DELIVERY F OR

:’:3:;)(3:;470808&/0%822!0}&& ........................................ SOUth Yorkshire/Derbyshire Dealers
Come and see our range of

£29
£9
ASVAGIX/NBLAGI/ABE, 53
£53
S10-VLB22(655) DTB22/001/RFB22/RCB22/SFRZE o3 Col
AS1.570X/580/001/210/281 ... 3 our TVs I[Q[n £§
£39
£53
£53
£19
£53
£56

AS6-120X/123/140/410
ZB22

m“wli%wﬂmcgm%g ................................................ £55 BARGA'NS GALORE
%mﬁ ;;%Wﬂo ......................................................... South Yorks Trade Supply, Anderson Houss, Cally—
I;LEASE PHONE BEFORE CALLING white Lane, Dronﬁeld, Sheffield, S18 6XR.
LOCAL DELIVERY FROM ACCRINGTON, LANCS.
Apolio, The Potters Whel, PHONE 0246 411325
Maltion Cove, Walicn, Ml Helston, TR12 7€T. Chesterfield
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SETS & COMPONENTS

XM 11 - £20 NEW. Tested repair spares XMI12
transistors — lowest prices. SAE for list BURLING-
TON TV, 17 High Street, Bridlington, E. Yorks. (0262)
673374.

NEW AND SECONDHAND COLOUR TV SPARES.
Panels & Tubes most makes also panel repair service.
Tel. Southport ((0204) 74411 anytime (24hr).

GRUNDIG 2X4 SUPER VIDEO remote control
VIF-K1 with tele-pilot TPV355. Brand new, boxed.
£12.95 p&p £2 (plugs straight in). STAN WILLETTS,
37 High Street, West Bromwich, West Midlands B70
6PB. Tel. 021 553 0186.

[ElEVISI0

No other consumer magazine in the-country can reach so effectively those
readers who are wholly engaged in the television and affiliated electronic
industries. They have a need to know of your products and services.

The prepaid rate for semi display setting £6.78 per single column centimetre
(minimum 2.5 cms). Classified advertisements 40p per word (minimum 12

OCHRE MILL TECHNICAL. Genuine GRUNDIG
spares, massive stocks, sensible prices, fast helpful
service. OSCILLOSCOPES manuals testgear
TELEQUIPMENT PHILIPS. 0785 814643.

CASH PAID Now for your surplus TV spares, transis-
tors, 1.C.'s ete. Tel. MR. FORSHAW, 0902 29022.

THORN 8800

HITACHI, MITSUBISHI, Panasonic, Sony, Toshiba,
JVC, Sharp, fully refurbished. PEARSON TELE-
VISION, 1484 863489. Delivery arranged.

PHILIPS G11 AND BUSH T20 regular supplies. For
prices phone 01-845-2036.

THORN, GEC, DECCA’s stripped for spares. Panels,
Tuners from £2.50. Phone for pricess: WELLING-
TONS. Dartford 0322 337212.

TURN YOUR SURPLUS capacitors, transistors, etc.,
into cash. Contact COLES-HARDING & CO, 103
South Brink. Wisbech, Cambs. 0945 584188. Immedi-
ate settlement.

WORKING CTVs
THE BEST & CHEAPEST IN
LANCASHIRE

SPECIAL OFFER

Working Decca Bradford Including
Black Fronts
18" 20" 22" 26" ONLY £20.00 each in 6
units
Working GEC Plastic & Wooden. All models
20" 22" 26" ONLY £22.00 each in 6 units
Working Bush 20” 22" 26"
ONLY £15.00 each
Philips G8 (520) 22" & 26"
ONLY £20.00 each
Plus many more makes & sizes in stock,
inc. Tanburg, Nordmende, Thorn.
1st COME 1st SERVED
ALL SETS TESTED & WORKING
CALL
JOHN POWNEY
TRADE TV SALES & SERVICE
Unit 31 Progress Industrial Estate,
Kirkham, nr Preston
~ (0772) 683392
UNTESTED PANELS FOR ALL MAKES OF TV

FYLDE T.V. AND VIDEO DISTRIBUTORS

Unit 7, Arkwright Court.

Blackpool/Fylde Industrial Estate
Very End of M55 left at roundabout.

UNLIMITED SELECTION OF

PHILIPS G11
G11 R/C
G11 TTX
GEC S/S
9600 R/C JVC 20"
9600 TTX MONO’s 20" + 24"

AND MANY MORE

TRADE WORKERS TO ORDER
PHONE BLACKPOOL

(0253) 64413

8800 R/C
9000
9000 R/C

£ Your Friend in the
= TV Business

Phone Baldock 894905
SECTION 3, UNIT 4,
SERL COMPLEX,
LONDON ROAD,
BALDOCK, HERTS.

OPEN 6 DAYS 10-6.30pm/10-5pm SAT.

COLOUR SETS FROM
MONOS FROM

PANELS BY POST - PRE-CALIBRATED
WORKING SETS TO ORDER

£1.25 per panel pius post & packing

534

HALTON TV
TRADE DISPOSAL

4 Thorn 300073500 |

Trom 000 TRIPLERS

+
NIVERSAL f inc.
Wide range of TVs able. Iuycar guarantee l 4- 9 590-0

Working and non-working. 5 R
= ONLY > The UNIVERSAIL: TRIPLERcan be used in most
TRADE ONL . GEC.. LT.T.. Pye. Rank. Decca & Continental
“*We have NO retail outlet) sets.
WING ELECTRONICS

St Michaels Industrial Estate, Widnes
Tel. 051 423 1577 15 Waylands, off Tudor Rd, Hayes End, Middiesex
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words), box number 70p extra. All prices plus 15% VAT. All cheques, postal
orders etc., to be made payable to Television, and crossed “Lloyds Bank
PLC". Treasury notes should always be sent registered post. Advertisements,
together with remittance, should be sent to the Classified Advertisement
Dept., Television Room 204B (H.H.), IPC Magazines Limited, Kings Reach
Tower, Stamford Street, London SE1 9LS. (Telephone 01-261 5942).

G.11s Pye & Philips £35
ITT Full Remote £35
T/TEXT Infra Red

GEC Modern 2242-2642 Types Mint £35

ALSC ON STOCK -
THORN, DECCA, BDFD, 80-88-100, PYE CHELSEA 222, TTT CVC 20, 23, 30, 32
Remcte, PANASONIC, HITACHI, TANDBERG, GRUNDIG, GEC 2002, 2242, 2642,
2202, and many others, changing daily.

VIDEO AS AVAILABLE. FROM £20.

VH Q HITACHI, 9500, 9300, VT3, 8500, 8300, 8000,
PANASONIC, 366, 7200, TRIUMPH 9500, JVC, FERGUSON.

BETAMAX SONY C5-C6, C7, SANYO, 5000, TOSHIBA.
2000 SYSTEM PHILIPS 2020, 2021, 2022, GRUNDIG 244.

STANDS, SLOT METERS, PANELS, SETS FOR SPARES, CLEARANCE
COLOURS CHEAP.
PRICES BASED ON QUANTITY. ALL PLUS VAT.

CASH NO CHEQUES.
ONLY 22 MILES FROM
{A1M) FOR M18-M1.
10 am to 5 pm Daily

GENERAL FACTORS
UNION STREET,
DONCASTER, SOUTH YQRKS.
0302-49583

L

ﬂ

NORMAN
ENTERPRISES LTD

Weston-Super-Mare, Avon.
Tel: 413991/418545
Colour TVs fully engineered
with a special care on tubes

Hitachi 217 Remote Control . ... ... £85
Thorne 9000 Remote Control £42.50

PyeGI1................... £47.50
RankT20 ................. £42.50
Pye Chelsea 6 Button.....£27.50
Pye725 .. ................. £37.50
Pye721 ................... £27.50
Therne9600.................. £45
Therne9200.............. £42.50
Bush T20 Remote Controt . ... £49.50
BushT24 ................. £55.50

SPECIAL OFFER

20" ITT Pill Tubes completely engineered, superb.
Spotless condition cabinets. 200 only.

£49.50 .

All above prices include hand
sets if available. Ready for sale.
Phone now, limited number each month. All
the above off the pile, less a 3rd

EXPRESS PANELS

A highly skilled staff using specialized service jigs and some of

the most up to date techniques and test equipment available

means we can save you time, money and heartache.
EXAMPLES FROM OUR RANGE (exch. basis)

Bush T20/22/26 Sony 1820/2000/2204
power supply power supply
£14.75 £16.75
G11 GEC 20AX/30AX
power supply power supply
£14.60 £14.75

Al prices subject to VAT, P&P FREE (it orders over £10.00).
Panels ailso available for outright sale, discount for quantities
(any mx) all panels guaranteed 3 months, are chemically
cleanec and print re lacquered, and have no damaged Eprinl
etc, so they not only work they look good too. Send S.A.E. for

| NEW CATALOGUE or ring with your requirements.

TRADE SERVICE AVAILABLE for VCR’s.
Callers by appointmenrt only. Telephone orders accepted
using Access & Visa.

021-359 3753
BN ey st BHamba T o

EAST ANGLIA SUPPLIES l

STARLITE
e U DL U ELECTRONICS

iler’:s AND V.H.S. VIDEOS. WILLOWS FARM,

v, 3 A13 RAINHAM, ESSEX.
Other maken soatobiec Rainham 23225 also
Hornchurch 50238.

\F/é?:g\%g, 3V30, 3v35, 3V36. EX RENTAL TVs
UNTESTED FROM £15.00

Nat Pan 2000, 2010, 333.

Hitachi 8000.
WORKING TVs £20.00

RE-GUNNING TUBES

Mitsubishi — various models.

All items fully serviced and ready for sale or

rent in excellent condition. Free delivery for

sensible size orders (petrol only charged). 2 year guarantee

CAMBRIDGE 69215 including Sony

Phone today for prices and availability to: = | Most types available
A -

T.V. & VIDEO SPARES
We supply spares for most makes including Sony and
Fidelity alt at competitive prices.
We also stock a comprehensive range of rebuilt
C.R.T's including Hitachi and Sony.
Open Monday-Saturday.
Hill Street, Oldham OL4 2AG.
061-624 1753.

TELEVISION JUNE 1986

535




BESCO LTD T/A
NORTH WEST ELECTRONICS

25 YEARS SUPPLYING THE TRADE

NEW TRADE SHOWROOM NOW
OPEN. WORKING TVS AND VIDEOS
ON SHOW.

POS AND
COLOUR TV’S AND VIDEOS

h ; Annual Clearance
|Refurhished TVS|| |} Rock Bottom Prices
e £50
BUSHT20/T26 .....£45 gzgnc'rlzlol/:;(ecc?!ﬁ?.:gg CEC ;{2'11'3 .......... £30 gg&Rgﬁrﬁg&?wo
Gll ... £50 |HITRCHI 191.......... £20 THORN 3000.......£7
PYEKT3 65 |FERGUSON TX GRUNDIG G415/4206| VT11, FERGUSON
.............. Ggg:oz'gllg,E.R. Etc.)ggg Best Stock in Country 3V29
Others done to [ PYE 222 """/520 owr Tvsswiehom [(NO! EXD.E-Reetc)
oraer. PHILIPS 550........... £15 ] ]
DISCOUNTFOR |[BUSH 715............... g20 Special Price Quoted SANYO, SONY,
BUSH 2 CHIP........... pgeros BulicBirchases BETA
QUANTITY |GRUNDIG 5010, ...

20/22" BUSH T20/22 MODEL EXC CABINETS IN 100 LOTS £25 EACH + VAT
EX EQUIPMENT BUSH PANELS NO EXCHANGE REQUIRED

IF Decoder Line Power Frame
Scan Supply
T20/22 X 14 18 17 14
T26 X 16 20 17 X
All prices inclusive of postage but plus VAT
Cheque with order please

LAUREL STREET, LEEDS ROAD,
BRADFORD, W. YORKSHIRE BD3 9TP.

5 MINS FROM MOTORWAY

P.X. WASHERS
COOKERS

All models in stock

Tel (0274
660995

«2MILES=>=
A6177 - |
J=( J= )

§ij;‘* 13@

OPEN 6 DAYS
SAT 9-5.30




PRICE BUSTERS IN

BIRMINGHAM FOR

TESTED AND UNTESTED
TV's AND VIDEQ's

ALSO AVAILABLE DIRECT LORRY LOAD
RING - 021-772 2733

WILTSGROVE LIMITED

(Next Door to UNCLE’S DISCOUNT STORE)

128-130 Ladypool Road,

Sparkbrook, Birmingham B12 8JA.

CASH ONLY

“STOP PRESS”

NOW IN STOCK ELECTRONIC VIDEO'S AT
UNBEATABLE PRICES

- | Panels from £10.00. Breaking for spares, Push button units,

TUBES

NEW OR REGUNS

ONE YEAR GUARANTEE
14" FROM £45 370 - KRB - LHB - HGB - HFB - HUB —
BRB - EGB - EFB - MEB — GUB ~ AXT 37 - 001 — AXM 37 —
001 - 37 - 565 — 570 — 552 — 554 — 530 — A34 EAC 00X.

Broken Tube We Can Help.

16" 420 EDB - EFB - CZB, 42 - 001, 42 - 556.
20" 51 — 161 £40, 51 — 500 — 554 — 570 — 575 — 580 — 590 — 51
- 001 AXT - 510 JKB — VB — UFB — RJB - UDB — HWB - 510
ABUB from £45.
22" 56 — 500 £45, 56 — 540 — 610 — 611 615 — 700 — 712
560 EGB — DAB — DMB — BYB — EGB - TB - GAB - AXB - ETB
~HB ~ DYB — ATB — BMB — HW 56 — 001 AXT. FROM £45.
26" 66 - 500 — 510 — 540 £55.
HITACHI 510 HWB — VLB — VSB — 560 DZB — HWB — 490
DKB2Z Deltas £29.

SONY ¢85 Cash & Carry only.
DELTAS £25.00 Reguns. One year guarantee
£14.50 Slightly used. 6 month guarantee.
A56-120 A56-140 A51-110 A49-191 A47-342 or 343
A44-270-1 AB6-120 AG6-140 (410) A67-120
{Al 26" add £5)
PROFESSIONAL STICK
DE-GAUSSING COILS
£19.50 (1 YEAR GUARANTEE)

Philips G11 AND DECCA 100

Tube bases. All good working order.

RADIO and TELEVISION SERVICING BOOKS
(MacDanalds). New 74/75, 75/76, T6/77, 7178, 78719, 79/80, 80/81, 82/83,
83/84, 84/85. See our special offer advert under Books.

FREE DELIVERY
Except Tubes £5 each. All prices are inclusive
U-VIEW
29, Warmsworth Road, Doncaster,
Yorkshlre DN4 ORP. Tel: 0302 855017.

Callers ring first, open every day including Sunday
14 a mile from A

ook

DON’T FORGET WE

SPECIALISE IN PHILIPS

PHILIPS 2020/21
TESTED, WORKING AND BAGGED.
WITH INSTRUCTION BOOK & CABLES. £45.00

VHS & BETA MODELS 100’s AVAILABLE

WIZARD DISTRIBUTORS

MANCHESTER
TV & VIDEO SPARES

We stock spares for THORN, PHILIPS,
PYE, RANK, GEC, SHARP, SONY,
DECCA + ITT.

FIDELITY SPARES MAIN DISTRIBUTOR.
Did you know we also stock

FUSES 1.Cs
TUBES TOOLS
AERIALS VIDEO LEADS
AEROSOLS AUDIO LEADS
RESISTORS © SEMICONDUCTORS
CAPACITORS SERVICE MANUALS
VALVES TEST EQUIPMENT

HANDSETS TV/VIDEO TROLLEYS
AND MUCH MORE

Counter open Monday-Friday 9am-4.45pm
TRADE ONLY
EMPRESS STREET WORKS,
EMPRESS STREET,

MANCHESTER M16 9EN.
Tel: 061-872 5438; 061-848 0060.

COMPLETE Machines for Spares £10.00

TELEVISIONS

Tested Working

Off Pile Cleaned
G8'’s £15.00 £22.00
BUSH T20/22 £35.00 £55.00

£35.00 £55.00

PYE G11’s

TELEVISION WORLD,
Thornton Road, Bradford, West Yorkshire
Telephone 0274 722499
Why Waste Time  Ring in an order and it will be waiting.

TV TUBES

NEW AND REBUILT. ALL BOXED

DELTATYPES- £1570 £25
P.IL. TYPES=— £25710 £35
OLD GLASS NOT REQUIRED

FREE DELIVERY IN LONDON
~ FOR ORDERS OVER £100

PHONE FOR QUOTE

CALEDONIAN RADIO

208 Caledonian Road, London N1.
Tel: 01-837 0631
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1 Trert Tabes

" For Professionally Rebuilt Tubes
! From WEST BRIDGFORD ELECTRONICS LTD,
.I 33A RADCLIFFE ROAD, WEST BRIDGFORD, NOTTINGHAM
' NC2 S5FF TEL: {0602) 813329
TWO year guarantee extendable to FOUR years

JEIEVISION

COME OVER TO DATEL LTD.
FOR GREAT DEALS ON SUPER SETS

% 96 CHASSIS IN 5's £30.00
% VHS VIDEO’'S FROM £50.00 %
All Thorn range in stock from 8.8 to TX 10 Stereo
Large stocks of working TV's and Video's.
Phone or call in today. You won’t be disappointed.
Delivery to you can also be arranged.

Also complete postal service for all Thorn range of panels and
spares. All panels and spares for mech. videos.

0245 469779

2 Oyster Place, Montrose Rd., Dukes Park Ind. Est.,, Chelmsford, Essex

AT LAST!

QUALITY USED TELEVISIONS & VIDEOS

EXCELLENT CABINETS & GOOD WORKERS
TELETEXT & REMOTES (BOTH WITH HANDSETS)
THORN TX 9600, 9000, 9200, 8800 & 8000

THE PROFESSIONAL REBUILDER
. ALL STD DELTAS ONE PRICE £32.00
A51-161 — A51-163 £43.00

I AS51-A56-A66/500/510 (20AX)
One price £43.00

l 560DZ8 510VLB etc £48.00
=l A56-A66/540 (JAX) £48.00
|

SONY TYPES FROM £55.00
SPECIALIST SONY SERVICE

11000°s more types available. VOUs, MONOS, Industrials etc.
.i Suppliers to Broadcasting Authorities,
G defts & National Companies and Manuf

ALL PRICES EX WORKS + VAT & EXCHANGE
WE SPECIALISE IN JAPANESE TYPES
INSURED DELIVERY SERVICE AVAILABLE
QUANTITY DISCOUNTS

TECHNICAL ADVICE SERVICE AVAILABLE 1!
Agents, wholesalers required high discount rates |l
S T T O S A O N Y

DATEL LTD.

INDEPENDENT TELEVISION
AND VIDEO COMPANY

LARGE STOCKS TO CLEAR

EVERY WEEK

COMPETITIVE PRICES BUSH T20 & Z TYPE PHILIPS G11
Bl WORKING VHS VIDEOS FROM £85
B&W 20"-24" From £1.00 NON WORKING VIDEGS FROM £50
COLOUR: MONITEC
Bush 1-2 I.C. £4.00 The Heathlands, Kidderminster Road, Bewdley, Worcs. Tel. 0299 400233/400933
Philips 520-550, 26" £6.00
Thorn 3500 £6.00
GEC-Decca-ITT £6.00
P LOOK HEAR TV PRECISION VISION LTD.
7 TREaab o VALY TV AND VeS| F
. LI 'S AN | or.
Philips 550 22" £10.00 . *
Pye 18"-20"-22" £10.00 o VDB, Ny QUANTITY. = * LATE MODEL USED COLOUR TVs
GEC 20"-22" 26" £12.00 ELECTRONIC VIDEOS TO ORDER + REFURBISHED TO HIGH STANDARDS
Thorn 8800-9000-9800 £15.00 SPECIAI_ OFFERS + BECOME ONE OF OUR REGULAR
O— T D oG oG, handsel 8 1 VAT HIGHLY SATISFIED CUSTOMERS
Many Other Modern Sets CliLE M‘(’:"g‘:: ;%i$§f$? 10-12.30 * EARLY COLOUR TVs FROM £5
and VHS Videos Unit 4, KingEStreet Buildings, Unit 10, Chiltern Business Centre,
PHILIPS G11 - ITT ~ Bush T20-T22- Only'S min from unction 21, W1 Garsington Road, Cowley, Oxford
26, Hitachi, Nat. Pan. — Son i 3 .L. .
Off Pile from £40 NERESTER (0555 567530 Phone 0865 711966
Phone Frank: Nottingham

(0602) 864627
Unit 3

Meadow Trading Estate,
Meadow Lane,
Nottingham NG2 3HQ.
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PHILIPS VIDEO SPARES

Model VR 2324. Brand new unused includes
power supply tuner, timer clock, R.F. panels,
cabinet, electronics only, no mechanism £35
inc VAT and postage.
EFJAY PRODUCTS
13 Placehouse Lane, Oid Coulsdon, Surrey
Phone: Downland (07375) 55287 anytime

IRISHNT.V. DEALERS

ew re-gunning plant

— TUBES -
Super View — Delta — In-line - P.LL.
CHRIS KELLEHER'S T.V.
Kanturk, Co. Cork
Large stock G.8 — Decca - Ferg — T.V.'s UHF/VHF

029-50046 — Cash/Carry
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SERVICE

ROGES

COLOUR BAR GENERATOR
Pal Colour Generator wth 11 patterns plus sound. Grey
scale, Colour Bars, Red, Green & Blue Raster, Cross-
hatch, Dots, Chequer Board, Black Rastar, White Raster,
Half Black & White, Mains Powered £75.90

OUTPUTS PROVIDED
UHF QUTPUT

VIDEO CUTPUT
SOUND OUTPUT
LINE PULSE

FELD PULSE

Same as above plus RGB output £81.50
Line Output Transformer Tester £11.50
BW Generator, Crosshatch, Peak White, Dots, Half
Black & White and Grey Scale UHF output £18.50
Same as above but with Video Output £20.50
Capacntanoe Meter measures 10pF to 1uF complete
with moving coil meter £14.75

CRT TESTER/RE.UVENATOR SEND S.AE.

S.A.E. for detais. Prices include VAT.
Postage on Colour Bar$ £1.75, others 75 pence.

C.M.J. ELECTRONICS
Unit 8, 16 Union Mill Street, Horseley Fields,
Wolverhampton WV1 30W.

Tel: 10902) 871563

TRADE TVs
Yorkshire New Outlet
Ex-Rental & Repossessed TVs
Colour From £10
Mono From £2
TRADE REPAIRS AND SPARES
WANTED VIDEOS IN QUANTITY
TELEFIX
Ellingthorpe Street,
Wakefield Road, Bradford 4.
Phone: 0274 480281 or 733373.

WALLISDOWN. TEL:

BUSINESS OPPORTUNITES

WELL ESTABLISHED (19 YEARS) Video, Audio, Hi
Fi Sales & Service Business for sale in popular N. Devon
resort. TAO £62,000 (without V.A_T.). Only £12,500 for
quick sale plus S.A.V. Details: Box No 216.

VIDEO & HI-FI ELECTRONICS
379 EDGWARE RO
LONDON W2
TEL. 01-258 0328
ALL VHS PARTS AVAILABLE. EXAMPLES:
VIDEQ HEADS
JVC, Ferguson, Akai, Saba, Telefunken
Sony (Betamax) ...........ccoovercneenne
National Panasonic ...
All Hitachi heads from
INTEGRATED CIRCUITS
UPC 1365C
UPD553C ...
UPDS552C ...
HA 11711
All makes of idlers, pressure rollers, clutch assembly
and motors in stock.
Many other parts available. Send SAE for list.
ALL PRICES INCLUSIVE OF VAT

ADD £2.00 FOR P&P

SPARES, PANELS
T.V. AND MANUALS
PHILIPS - GRUNDIG

TELEVIEW 01-994 5537

194, Acton Lane, London W.4.

BOURNEMOUTH

LARGE STOCKS OF NICE
CLEAN WORKING SETS,
MOST MAKES AND SIZES.

FAIR PRICES — TRADE ONLY

WAREHOUSE OPEN:
Mon-Fri 9-1, 2-5

HILLIER'S, UNIT 2A,
11-15 FRANCIS AVENUE,
0202 581932

PLEASE
MENTION
TELEVISION
WHEN
REPLYING
T0
ADVERTISEMENTS

TV VIDEO-AUDIO SALES AND

SERVICE BUSINESS FOR SALE
Modem premises shop and workshop. Good class
North London area. Ideal for ambitious engineer.
Established 30 years, new lease.

PRICE £18,500 + sA.v.
Details: Box 201

V.H.S. VIDEO’S
100’s IN STOCK

Famous brands:

JVC - PANASONIC - FERGUSON

Also stockists of Grade B Units, Micro-
waves, Hi-Fi, Radio/Cassettes etc. etc.

CONTACT MICK ON:

021-772 1591

SITUATIONS WANTED

EXPERIENCED, LONDON TRAINED Television,
electronics technician seeks employment in Australia.
Reply to: D. CHETTY, Box 208, Ladysmith 3370,
South Africa.

METERS

METERS. Reconditioned 10p/50p available from
stock. Contact THE METER CO. (Poole) LTD.
(0202) 683498.

TELEVISION METERS. All types required for cash.
We collect. P & J WALES, Tel. (0803) 25832.

AVON METERS

We buy and sell and repair TV coinmeter.
Reasonable prices, one year guarantee.
213 Cheltenham Road,
Redland, Bristol.
0272-425281

WANTED

WANTED VIDEQ’S, Portables, colour TV ctc. Any
quantity. Immediate collection, cash paid. Tel. Stoke
on Trent 416401.

CASH PAID now for your surplus TV spares, transis-
tors, 1.C.’s etc. Tel. MR. FORSHAW. (902 29022.

GOLD PLATED SCRAP WANTED. Scrap edge con-
nectors, circuit boards, anything considered. Contact
P & F TURNER & SONS. Tel. Oxford (0865) 50293.

WANTED FOR CASH. Ex rental colour televisions and
videos. Large or small quantities. Will collect. Tel. 0272
211179,

JVC 7600 MS VIDEO RECORDER, condition immate-
rial. Also video head assembly for Grundig 4004 VCR.
Cash available. Tel. 042 523027.

TUNGSGRAMS TELEMODEL F2277 Mk 1I chassis
470146 copy of S/S required urgent. Box No 214.

WANTED TECHNICAL PUBLICATIONS, Service
Manuals. Circuits. Trader ERT Service Sheets — Fault
Guides. Box No 217.

-WANTED VIDEOS, Sanyo VTC 5000. Hitachi 8000

series. Any condition/quantity. Cash paid. Box No 218.

WANTED

Ex RENTAL COLOUR
TVs IN BULK
QUICK COLLECTION
Phone 0742 312832

(Sheffield)
IN STRICTEST CONFIDENCE
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AERIALS

MULTI-QUTLET/MULTI-CHANNEL Installations.
Large or small distribution systems. Equipment and/or
consultancy by post or on site. Catalogue (full of trade
know-how and trade equipment) £1 (refundable).
WRIGHTS AERIALS, 43 Greaves Sike Lane,
Micklebring, Rotherham. (0709) 813419.

EXPANDING AERIAL MANUFACTURER with capa-
city invites enquiries from wholesalers and contractors.
Highly competitive prices for TV/FM Aerials, masts,
brackets etc. Replies to Box No 215.

Euro—Sat
Parabolic Dish Antennas
{Parent ny est. in
TV communi since 1969)
SATELLITE TVRO ANTENNAS
TOP QUALITY SOUD
GLASSABRE DISH ANTENNAS
TRADE PRICES
1M, DIA 11-124 GHZ BANDS £771.00
1.2M. DIA 11-124 GHZ BANDS ~ £33.00
2M. DIA. 11-124 GHZ BANDS  £215.10
3M. DIA 11-124 GHZ BANDS  £437.00
Trade & Export Enquiries Welcome
Prices do not include delivery
Euro—Sat

107 Cross Street, Sale, Cheshire, England.
Tel. 061-437 2631 061-881 4249

AERIAL BOOSTERS

B45-UHF TV next to the set fitting. Gain 10dbs
{trebles gain), works off PP3 m« battery or 8V to 14V
working. Price complets (excluding battery) £5.70.
Beam Video This will beam good quality pictures and
;10:;3 more than 30ft. Price complets (excluding battery)
We also make aerial boosters for VHF/FM radio £7.70, and
VHF television, prices £7.70 & £8.70. p&p 50p per order.
ELECTRONIC MAILORDER,
62 Bridge Street, Ramsbottom,
Lancashire, BLO 9AGT.

Tel: Ramsbottom (070 682) 3036. (24 Kr).

Phone for leaflets. Access/Visa Welcome.

SERVICE SHEETS :

SERVICE MANUALS, SERVICE SHEETS

For Television, Radio and V.C.R.’s. Prices from £2.00 inclusive of VAT.
Send large s.a.e. for free catalogue with your enquiries, Mail Order only.

TECHNICAL DEPARTMENT, YOLANCEN LIMITED,
1 Buckingham Street, York YO1 1DW.

TECHNICAL INFO SERVICES (T) - 76 Church St., Larkhall, Lanarkshire ML9 1HE.

World's Sole Publishers of Comprehensive TV/Video Repair Manuals & Known Stockists of Service
Manuals and Service Sheets for all kinds of equipment both British and Foreign from 1935 to latest issues.

Big Catalogues of thousands of Service Sheets & Manuals + Chassis Guide + £4 Vouchers — saves time and
expense £3.

Any published single service sheet for £2.50 + Isae except ctvimus-c/combis from £3.50 + isae.

A selection from our stocks of thousands of Service Manuals ready for despatch by retum post.

Any Sony: Hitachi ctv from £8.50. Thom 3000/3500 £9.50. Thom 8000/8004/8500/8600 £9.50. Philips G8
complete £9.50. Decca 30/31 £8.50. Ferguson/JVC 1st video £19.50 or 3V00 types basic manual £19.50. Any
Finlandia: Tyne CTV £9.50 each. Rank A823 complete £9.50.

COMPREHENSIVE PRACTICAL TV REPAIR MANUAL £9.50 PRACTICAL RADIO SERVICING & REPAIR COURSE _£8.50
THE 11 TUNBRIDGE REPAIR MANUALS OMLY £88 THE 5 McCOURT REPAIR MANUALS OMLY £55
ANY SET OF 5 INDIVIDUAL VIDEO REPAIR MANUALS FOR £12.50 OR ALL 3 SETS (15 MANUALS) FOR £36.

UNIQUE COLLECTIONS OF CIRCUITS, LAYOUTS, ETC. . . . FANTASTIC VALUE
British ctv from hybrids to modem (3 binders) £55 Videos, all types (3 binders) £58 . . . any 1 for £20
Mono TV (2) £35 Foreign ctv (2) €35 Domestic Eqpt (2) £35 Portable British ctv (1) £20.

British ctv 3 binders of Circuits plus 6 Repair Manuals plus ref books, etc. for only £140
Foreign ctv 2 binders of Circuits plus 4 Repair Manuals, etc. for only £85
Videos 3 binders plus 15 individual Repair Manuals cover all the commonest models for only £85

Complete Integrated T.V. Repair System only £250 or in 12 sections at £25 per section.

Contents: 8 binders of circuits/16 Repair Manuals‘dozens of other manuals . . . Any new publications from us
within 1 year of ordering 1st section will be added at no extra charge.

NEW

£20

NEW  _pRacTiIcCALTRANSISTOR—  NEW - VIDEO REPAIR SYSTEM 3 £28 -
From (t}):ginners/students elementary theory to more Binder of Circuits alone
advanced. Huge section British/Foreign equivalents/ 5 Repair Ma

nuals £12.
altematives/other data. £4.50 + £1 P&P. 3V31/32 Philips VOP & all early Sharps. Pan 7200 efc.

SATELLITE TELEVISION

Buy direct from the manufacturers,
low cost, full band satellite TV sys-
tems. Full band system £650 + VAT
and Carriage
Write or telephone for details or call in at
our factory showroom

NETWORK SATELLITE SYSTEMS LTD.
Unit 7-8, Newburnbridge Ind. Estate,
Hartlepool, Cleveland
Tel. 0429 274239 or 869366

REPAIR SERVICE

INSTRUMENT REPAIRS, Osciloscopes, generators,
multimeters & more. ‘Phone VIKING ELECTRON-
ICS, 0394 450006.

PRINTED PANEL
REPAIR SERVICE

for example: G11-T20 - AX PSU - £15.00
G11-T20 - AX - LTB - £16.00
Most makes and models covered.

RING 0934 418545
for price list or quotation

Repair data/Circuits/Service data almost any individual mono tv £12.00 basic ctv £16.00 video £25.00
Repair data/Circuits almost any individual mono tv £10.50 ctv £12.00 video £10.50

LSAE BRINGS ANY REQUESTED QUOTATION — FULLER DETAILS — FREE MAGAZINE - PRICE LISTS ETC.
PHONE 0698 884585 Mon-Fri before 5pm or 0698 883334 any other time — FOR FAST QUOTES

BRISTOL — SOUTH WEST
SOUTH WALES

Scratched and chipped CRTs
can be Re-polished.

Tel: 0454 778635 for details
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TELEVISION SERVICE SHEET SPECIALISTS

Thousands of British, European and Japanese models in stock.

Colour £3.00 Mono £2.00

Manual prices on request.
All our prices include post and packing costs.
Send stamped envelope for free catalogue and any enquiries.

SANDHURST TV SERVICES (MAIL ORDER)
57 High Street, Sandhurst, Camberley, Surrey GU17 8HB.

BELL’S TELEVISION SERVICES for service sheets
on Radio, TV, etc. £1.50 plus S.A.E. Service manuals
on colour TV and Video Recorders, prices on request.
S.A.E. with enquires to B.T.S., 190 Kings Road,
Harrogate, N. Yorkshire. Tel. (0423) 505885.

T L
NOW TOTAL SPARES SUPPORT FOR

FROM

ALL from STOCK
(Subject to availability from Fidelity)
CABINETS * KNOBS * TUNERS * CONTROLS * CRT'S * TRANSFORMERS
SEMI'S * I.C.’S * CAPACITORS * REMOTES * TRIMS * END USER PARTS

iy Willow Vale Electronics Ltd Vol

0734 0734
876444 11 Arkwright Road, Reading, Berkshire RG2 OLU 876444

GENUINE FIDELITY PARTS AT STANDARD FIDELITY TRADE PRICES
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GET “THE HOME SATELLITE TV
SHARP PARTS FAST INSTALLATION &
TELEPHONE L U TROUBLESHOOTING

07?E4LE-X§4§25§44 w E One of the latr :dN UAL 1986"

sSHARP v best American books
which gives all the ’

] 5 OuE SATELLTTE TV
practical advice every TV ‘ w,.‘}‘,m-s':v"""

Main U.K. Spare Parts Distributor
Audio-TV-Video % Microwave % Photo-copier % Typewriter service engineer will

All UK. model spares available. Same day despatch of orders received before 1pm. ?,f : ?uzr:j"m ol ] )

Microwave, photocopier and typewriter spares to authorised service dealers/centres only. This 313 page text
WILLOW VALE ELECTRONICS LTD., explains how the
11 Arkwright Road, Reading, Berks. satellites operate and
provides ali the
information for installation

=T o
BURROWS SERVICE hundred illustrations.

MANUAL
Yl

33 HANCOCK ROAD, To order ]
LONDON SE19 3JN. B e o

£1 LISTS (Refundable on orders) TELEVISION T P e G
ENGINEER

C.R.T. REBUILDING Experienced engineer

required for bench & field
PLANT A"n E0U|PME"T \?vork on industrial and 2 SETS OF FULLY RECONDITIONED tube re-

Installation, commissioning, training . - gunning plants for sale. Training provided. From only
and technical after sales assistance. domestic video £3,995. Tel. 0582-410787.

GRT. INTERNATIONAL equipment. Good salary
136 Badmington Road, i PHILIPS 2020 A/V ADAPTOR. V2000 Video Tapes.
Coalpit ?-leath and prospeCtS for the r'ght Miscellaneous VR2022 spares PM2517 digital meter
Bristol BS17 2§Z person. including various accessonies. Telephone 074632 406.
Tel: 0454 778635 ;
BUPA membership and PRACTICAL TELEVISION 1967/83 Complete R/TV
servicing 1968/77. Good condition. Offers. Tel. 0483
‘ _ bonus scheme. P "
SOLE SUPPLIERS T\/VIDEO Repair manuals/cir- . .
gltﬁs{,) elx(Xcel; g?va?;tn:reﬁ::?eo?ﬁr%?sighxﬁ FOI" appl'gat'on_ forrn_s COL-PATT GEN EP686!}, mint, other instruments,
every order/query please brings free price list/maga- please write (Wlth brief ilompo’s, RTS Vols, service data. S.A.E. WILLOW
zine inc s/sheet — or phone 0698 884585 (883334 h t ) to: OUSE, Conway Road, Llandudno.
outside business houm) TIST, 76 Church Street, career nis Ory O:
Larkhall, Lanarkshire. Mr. Colin Lippitt,
E.S. Video Ltd.,
Th Th d 5 Mead Lane,
e eory an Farnham, Surrey GUS 7DY. . .
. Ty Quality Rebuilt Tubes
Practice of PAL Colour 2 YEAR WARRANTY
Television in three 0 T -
H H 510 KCB22 £45
'mp ortant V'deo A51-161/500/510/
Cassette Programmes BOOKS AND PUBLICATIONS 570/580/590X £45
560 AKB/DZB/TB22 £45
Part 1. ] ‘ A56-500/510X £45
The c°|our S|gna| A-Z_, LIST OF MANUFACTURERS ADDRESSES. All A56-540X £53
major TV, audio etc plus many hard to get ones. Send A66-500/510X €46
Part 2. Cheques/PO for £3.75 to DOWNS ELECTRONICS, | | 2882 102 63
The Receiver Decoder 135 Main Strect, Newton Grange, Midlothian EH22 g
Part 3 2PF. 670 XB22 f . £46
S . i Deltas from £30
Receiver Installation PILS (za"?age and VAT
g VHS % % % V2000 % % * o “RAD;Q ANfD IhEl;EszION SERl\l'lcmG"k b‘(’x_)ks. 2A BARTON HILL ROAD,
ne tions for the last €ars usual 1n stock. Pnices
BETAMAR X A% UMAT(L onwr:qlllest. BELLS TEL%VIS[ON SyERVlCES, 190 S EL WOPS ()
For full details telephone Kings Road, Harrogate, N. Yorkshire. Tel. (0423) 0803 - 33035
0253 725499 (Day) 505885.
0253 712769 (Night)
Or send for precis details SPECIAL OFFER
FLINTDOWN CHANNEL 5 MACDONALDS FADIO & TV SERVICING BOOKS, NEW FOR INFORMATION ON
BSGUFTENIDRIVE SO, T T econaide prca " 243 dotvered
A 3 Vi
{enclosing this advert} g&:?;?,:.?,:% ms&,"%ﬁ CLASS|FIED ADVERTISING
NAME 5 Brces include deiivery PLEASE RING PAT BUNCE
ADDRESS . " UVIEW, 29 Warnsworth Roat,
ncaster, Yorkshire .
_________ = TEL: Tel. 0302-855017. Callers ring first 01 '261 5942
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= Sabaco '

great deal!
TRY US YOU'LL LIKE US
TOP QUALITY TV’S & VIDEO’S AT

ROCK BOTTOM PRICES

VAN LOAD DIRECT FROM SOURCES

ALL SETS & VIDEO‘S OFF THE PILE
(Mostly switch-ons)

Largest selection of 4000/8800/9000/9200/
9600/Ferg TX9/TX10 Stereo Teletext
Colour Portables
Mainly teletext and remote with handset.
Also Pye KT30/G11/T20/T26/Hitachi/
Philips 550/Grundig & many more.
BRAND NEW SETS AT LOW PRICES

VHS VIDEO’S

Good Working Order from 3V22, 3V23,
3V29 Portable Video’s etc.

Also a selection of brand new video &

E180 video tapes
OPENING HOURS:
MONDAY TO SATURDAY 9am to 5.30pm
SUNDAY 10am to 4 pm
CASH ONLY All goods subject to VAT & availability
PHONE NOW FOR UP TO DATE COMPUTERISED PRICES
AND DELIVERY DAYS, BE HERE WHEN LORRY ARRIVES
FOR FIRST CHOICE — PHONE US NOW ON:

(0602) 397555

1

M8

Sabacc

3!:I3\1IC]N\1Sl

Argyll Street

Holiday Inn
Sabaco

I
Robertson St.

Only 2 minutes
Junction 25 M1

Head Office:

Sabaco

Saba House,

46A Derby Road,
Sandiacre, Nottingham
(0602) 397555

(2 minutes from M8)

Sabaco

75 Robertson Street,
Glasgow

(041) 221-2146
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MAIL ORDER
ADVERTISING

British Code of Advertising Practice
Advertisements in this publication are
required to conform to the British Code of
Adbvertising Practice. In respect of mail order
advertisements where money is paid in
advance, the code requires advertisers to
fulfil orders within 28 days, unless a longer
delivery period is stated. Where goods are
returned undamaged within seven days, the
purchaser’'s money must be refunded. Please
retain proof of postage/despatch as this may
be needed.

Mail Order Protection Scheme

If you order goods from Mail Order

advertisements in this magazine and pay by

post in advance of delivery, Television will

consider you for compensation if the

Advertiser should become insolvent or

bankrupt provided:

(1) You have not received the goods or had
your money returned; and

{2) You write to the Publisher of Television
summarising the situation not earlier than

28 days from the day you sent your order

gnd not later than two months from that

ay.

Please do not wait until the last moment to
inform us. When you write, we will tell you
how to make your claim and what evidence
of payment is required.

We guarantee to meet claims from readers
made in accordance with the above
procedure as soon as possible after the
Advertiser has been declared bankrupt or
insolvent.

This guarantee covers only advance
payment sent in direct response to an
advertisement in this magazine not for
example, payment made in response to
catalogues etc., received as a result of
answering such advertisements. Classified

advertisements are excluded.

It an
advertisement
1s wrong
were here to
put it right.

If you see an advertisement
in the press, in print, on
posters or in the cinema
which you find unacceptable,
write to us at the address
below.

The Advertising /
Standards Authority.
ASA Ltd, Dept 3

Brook House, Torrington Place,
London WCI1E 7HN
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SIGHT & SOUND

STOKE-ON-TRENT 0782 335262

Factory Reconditioned | G11

Infra Red Video | T-20
NAT-PAN 366 Cord Remote Video | THORN 9600 Always in Stock
HITACHI 8600 Infra Red Video | G11 TEXT 100 in Stock
HITACHI Cord Remote Video | COLOUR PORTABLES In Stock
NAT-PAN 2010 Basic Video | THORN 9000 Always in Stock

SATISFACTION GUARANTEED
FRIENDLY SERVICE — NO GIMMICKS
PERSONAL ATTENTION — ASK FOR JOHN SAHOTA

FERGUSON|3v23
NAT-PAN 7200

200 Always in Stock
100 Always in Stock

REPOSSESSED T.V. CENTRES LTD.
061-273-2854

YOUR CHOICE

MINT WORKING SETS. These arrive at our premises in A1l
working order, cabinetsare superb. ... £45t0 £70

GUARANTEED UNTESTED SETS. These are just as they
arrive, in good condition with plenty of plug in workers. We
do not sort them as we have our separate source of working
(NS o000 T om0 I - oo L 00t [ £ BT 0 - T 0= ootCoe e £10to £35

VHS Videos in stock.

Well stored in large centrally heated premises. Ample viewing
space and stored only four high!

Come and have a look round.
asoNg Pl | Torwy Fb
Sevwoow Wi
L\>°’P Fiwos E‘E—.ﬂ_
M Mue —t n——.-‘/l\-\\\.ﬁ

S 1 1 1S
TRADE WAREHOUSE, ALSO AT

DAISY WORKS, 335-341 STOCKPORT ROAD
345 STOCKPORT ROAD, {(NEXT DOOR)
LONGSIGHT,
MANCHESTER MI3 OLF
N.G.T. COLOUR TUBES s E D S RGEST s
0 F_" X ' ) dort Rabuilder with 2 TELEVISION WHOLESALER . . . 4
psigngepencentiihebuivcig ith over 42 thousand sq. feet
B.S.l. CERTIFICATION §" . q" ot $
DELTA — IN-LINE — PIL — BONDED YOKE ° T L A N Qe @
including Ax : E EM N :e\c.o“‘ :
AXT Series, DZB series 20AX - 30 L
AS6 610/67 610 series, A51 570/580/590X o  E10RHODA STREET (off Bethnal Green Road)  Q
A51 161X, Sony types etc. : SPEC‘AL OFFER!! :
) . :Parcel of 25 Monos . £1.00 each:
% Rebanded with new adhesives @ Parcel of 10 Philips 22" G8550 .. R £15.00 each e
% Excellent high voltage clean-up ® Parcel of 10 Decca Bradfords (6 buttons) ... £12.00each ®
% Accurate alignment of Gun and Yoke @ Parcel of 10 Japs Colour £20.00 each g
for optimum convergence ® LORRY LOADS DELIVERED DIRECT FROM SUPPLIERS :
N.G.T. ELECTRONICS LTD., : NO CHARGE FOR DELIVERY IN THE LONDON AREA! =
120 SELHURST ROAD, LONDON SE25 ¢ 01-7392707— 3% <01-7393123 ¢
Phone: 01-771 3535. ° FREE CAR PARK + NO YELLOW LINES QUTSIDE! ®
25 years experience in television tube rebuilding. 0000000000000000000000000000000000000
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el —r—
v - e R ——
Ez"‘lil h(s):la“ stereo LA/1600V
Sterco Phili 2 amp bri 3 10p | MJ2253
Rank UHF 4 cv 82|7ndge rec. wire end 15p | MIE 3040 sop 10 Mixed
P R i | e Bl ol o] S [ ol
GRG power supply | Y 70 30p | SAB 3205 S0 door pair radio speaker 15 watts 1 ST,;/S U™
Rank front pancl 0 | Y& ek Wy | SaB 4200 £1.00 | 2 HiFi Philips car tune : 0 " Drrars i
E condenser 198 | up tweeter EN8320 . s tion D et
Power panel §.500 Y933 30p | 300M + 700 320V LIS | ITT CVCaS 8 way resi £10 GEC] Hitachi T Displa e
Thom s | Yoo S0 | 204100+ 100+ sh 0V Sap unit for veap o E ViCap tuner, after 1979 | §Seg Duspy FNDSI . 209
Fedility mains swit ; 150 + 200 + 250M 300V 4700/ £3 | Series : g Display FNDSO0 *  20p
lead and filter ;;4:131 ﬁ‘ Min 12 volt Relays -:;‘5»'; Chassis complete 51‘3)2 68/{2";(“1)(] 50p | 6 Push Button Unit for GE% Mull\ldaéauz_sv/m}
Fedility mono lopt with 1038 40p Computer Transformer 150/16 x 10 50p | 2100 Series BLWHIC s 45 walts “
Bsase ey | R Lo | AN2A ANSA: a8 x 10 50p | Replace Mullard Broadband
6 TAG print ma 2009 17/.5A: 19/5A; 28/.0 22025 50p ment  for  Touch er modules
SRS ins R 201b W | Mo Vi JOROSA 8 x 10 Button Unit I S Vhor B,
itch PREH 1983 ITT | R 2029 < T(::s‘dv;ewm'a 17250 x 10 g: 8 PRz pron o, 11000
5p | R2210 S0p oidals £375 | B00030v
Rank T63A 240V/240/ -5 7 .
Kk To3A ner | 8257 & | 2N sy s | 2" [ wo ooty | T e
e cTl g R o RS s 2 B E 2ehTe. sy 7(‘,,', LMnHﬁ's})f ’ 142 Voit Sub Milf('c:elays p
. 400/350 4
Rank Z582 IF £ | R332 pair 30p [ Voltage Regulators £ 47/5(1))‘; Top Double ‘%pmgefd"gs
Rank convergence R 2323 80p | +5V/IUAT Y 25p 20AX GEC Spli contacts e R
2910 R 23% 15p BROSSC 30p 1600y prid . plit A 3
G R 2161 s0p | TSVAMPMOSCP 022 1kv Diode lead £1.00 Sub-min Relay
EC IF tuncr panc] aop | —BV/IOMOKe Bp | VIEW ! low valtage S0p
E 150 R 2030 5P 1 +6vITAMO6e 30p EW DATA PANELS Mains relay coil 23 30p
ML 232 1.C. on panel R oo +10v/78LAI0 3p NEW £3 ITT Tel-Tex Philip PP3 batterys
"{Lh unit Fidelity —£3 R2737 3(3 LM 337 20p Tel-Tex Decoder Decoder Panel 12v ba IUlforlss
2C6A o | Ra73=TIP4 a0p | LM 3218 30p VMSI0101 £6.00 T EEmRALED IE
Reisid 8| R i & LM 340T 5.0 ﬁ fow ' o ;(:irnyh u
SSUER £1 3120=T! F12VILM 340T ad3op
Hitach power panel e 1P47 o | TiViewis 1 fosl'; el 3
ﬁﬂ:& I 7:12 . i 2SC|9§zB s%}) H%%%ZMM 20p | 25pcs Precision Screwdriver & Tool Se
CC i H 00! 1
MIS 20001 "I:':lne‘r)dgf. mm&““ o mg 332“’ & 25 Watt Solder lron £6.00
S £2.50 40p 3 !
733 Rank 2 4 TIS 90 y Various Tools reasOrics £4.00
27D s e m£l 2 2000AF line 0.p 21 sl 10p | T7Y Viacrisl 01 or 720 and A
gilllgcl"&{og;;“("an o gu 10504 £1 Eg gg % ;40’}’ push ma::g :{;lz;:h alarm £1.50
L e U 1¢ ains | : 75
20AX Line lin coil 50p | BU 1% 5% | uiosss 20p | ains lead & two pin socket for radio cassetie 20p each
GEC tgrmose | 1y 1 | o | e
a T .
ITT CVC20 etc mains 204 65p | MR 508 15p R’;'jl:;”Tp l:e"al ) g-gg
?wch BU 205 70¥ MR 501 0p | ppiy elescopic Aerial g
2800 mains BU 206 £ | MR 50 10p | Philips Neon Lamps for TV sets 5
remote switch BU 207 £1 BCW 7IR 10p hiceze £R00
2110 GEC Power BU 208 £1 | BYF 1202 30p | Foam Cleaner Sp
Rancs ™ | B 2% | b1 | e e 1
rame panels R 10p ns of Anti Stati £1.20
8%8 4 Ax £10.00 EH %22% 9‘3 gy}i g;ﬁ’ ﬁ '—N‘l’(“" Full l{em‘:)':g‘ lgl:g;e gsfngfzfe' ande“i Corona All o
Trdnsducto £1 | BYX10 ains timer. 13 amp — uj most sets, mains 4 tag, 2 t: B
TN pusn T | BU 426V op | BYX 36600 | Screen locking agent, large 102 hours: easy o use, plugs DERCEBIBTES
Button Unit & Mains SO0 stp | BYX 38300 35p | 20 GEC Service Manuals £3.00
Swm:h 5 | BU 50D £1.00 | BYX49600R 25p | Red E.H.T. LAED and Anode £1.50
nk Panels BU 508A g | BYXS30 ZSP 10 x G11 Cap 4707250 Cap £5.00
oo T e A 2 5 BYX 55/600 (Bead) 0p | Weller solder iron 15 watt/25 w £1.00
Panel o | BEE % | BYX 71350 100 | Hitachi Silver Oride Battery G13 £15.00
r LE. £10 BYW 60p ax Plu 60p
AB05 C 20089 g
2% L OF g1 | TIC Joea £ BYY s 30 | Desolder pump + 2 nomels Philips ' £12.00
7968 £10 TIC 116m 30p BVY 95C 10p Flat Red x for i.c.s 6"xX3"x A" fA.
258 LF. Panel g | TIC llen/y 1003 4y | gyz 1 12p LED and Green o
Rank Power Panel Rg l%N ﬁ BPW 4 L3 10p mﬂ 60/40 solder reel 5‘5)9
S i G, | TS B | mviosmnan 8 Clareld s pck :
] 226E 4 D
2350 - £ | TIC 226m 40p | BZY 9375 S | R e s o
HD 3884 2 £1 TIC 236m 30p BZV 1518 50p | GEC Mai istor 232266298009 5
Mo 8 | TG TkD 3p | BZV 1530 3p | GEC Mains Power Supply R.E.G. P
TA 2125 (1092 case 2A400) BZW 70c6v2 200 55 AT £3.00
TA 4190 & e 43 || EE ey }‘5,'; a5
IR £ | TIP30A 3 Bush thyristor RCA 76122 41 18R/I1 Watt
TA 4174 £ | TIP 308 p | Jransformer 24020 500Ma 75p 25p Plasti
TA 4139 £1 | TP 30C 40 assis type Transformer astic Boxes 4% X 4 x 1 x ¥
A £1 | TIP3l 4sp | 240v12 Vols S00mia 75 100 Fuses LR 0p
1Ay fl| TR 0p | CVC 20 b base 5 | SONY 4KV Chro 100 77 s T
TA 4199 £1 | TIP 338 p | Tube Base Rank & Gl1 SONY 1400KY Toueh & Pancl % BF 1 £1.50
£1 | TIP33C S0p | 6v-9v-13 £1.20 ouch button unit  £3.50 10 x 20 20 for £1
Ba 1 £ | TIP3 00 | v e mer T ) %720 Tum, 100k pots. Rank 2
3 a Te {J
U 40 RS o LbsTcA 1sp | 12.Volt Mains T g"’@"dgr Knobs Bl
8 £ | TIP T0p transductor ains Trans S00M/A ixed UHF Aerial Isolati
HA 10 &€ T 35 0 L e o 169" or 12 Vot Mans Trans SOOMA lig ;oh?ll%sw';’hy Jong leads. P, GEC
HA i 1 P 35D Tansistor rotary tuner olnk £1.00
£1 P 36 8p | DX-TV d
TA 4197 £1 "
TQ 3}33 ﬁ Ell; 2{1(:8 75‘0)3 _l[%l(()r%‘();:;:l %(;lsl()() TO66 12 Powel:ﬁ';:d Packs
i £1 P 41D 40p | changeover switch (|P° A Replacement for BS‘EE‘CA 16182 NPN
TA 4195 2: Tlg 42/BRC 6109 7& Battery converter T:s-, for — Quantity Reductions % 3 and Moumlfnlgw
TA 417 £ | TIb 49 40p %lg:: }%‘m“v Thom 3787 £6 | BY206 25 for £1.00 25 pal,’,‘;d N’l\c series Transistor  £4.50
A ﬁ -_}11; _?( % i GECZA cut out sop | WOOS bridge 25 gr £1.00 10A ount Bulbs & Neons  £1.50
T X) . 0 am) K fi
Tadie & | TIE W | amp wih 4 amp BT pre | G iouh buion et B8 | 20UC Hordany B e
Peiad Tcle':gm.sgz il H% o unit_with circuit £6 K30 full remote Dawer Ass with 6 for £1 20 Large LED Red £1.20
Teletex Colour TP 120 Sp SPECIAL OFFER L. E D o | e 51,00
rammg Manual TIP 125 p - elc. . UHF D : %20 Turn 100! -
Mains T 8 TP 1% 35p FEO4/1250ACid BY298 3 amp/fasuR As B0 10520 Tum 100K Pots £1.00
C. Core 240v Aty P 127 40p Mains filters BU126 or £1.50 20 Convergence Pot £2.50
4vidv 2AMP 12v TIP 130 0p (grey type) x 4 BU205 10 for £6.00 10 Thermiiors. 80p
Yamp g | TP b Kcﬁf BUI0S 10 for £8.00 20 Slider Pots S50p
Mollard spit diode Tib 120 g 2821224 oD ) e £1.00
ar A5 o S0p KBL%())S L5A 30p g;‘gﬁi ioli¥eioo 15 VDR + thermistors, degaussi p
AR | T @ | Ko w | oxw biwim | e e Kl
i.c pats T 6032 P KBP (4 30p KT3 . 40 for £1. glass reed switch d
each multica -00 10 press t £1
Amstrad TV chass,s T S % woz 3p | 30 Ceramic Condensers 10 for £7.50 REDbus switch 70p
Complete damaged 6047 dop | Woos 1% | Mixed Mouning Kit for P £1.50 5 Tube Bases £1.50
print 254565 post | T 6049 aop | WOOS 5p | Transistors ower 1,000 Diodes, Cor £1.00
BB 103 ; T s ap | AT 207605 2p | 300 Condensers s0p | Bandolier ndensers, Resistors on
BB 105AX 12 ?-3 T 6052 40p | AT 2076/S5 GEC split di £7 | 300 Resistors £1.50 Lucky Dip 600 £2.00
B 1098 x12 £ | Tood 4bp | transformer AR 150 Electrolytics £1.50 Jung.li Bag SKgo £1.00
BB 103G 12 f1 | T.9005 3 Qlemsm LOPTI 10 | 15 Bulbs £2.00 2 Erobes E £5.00
L ZTX 107 ullard Antistatic D 40p 20mi £1.00
@ Op each | ZIX 10& 109 | 2918 Front Pancl with M 250 | 00 Do 5 for £1 Zmm Fuse Holders
A 823A chassis ZTX 10% Op [ LC. angS Rt £1.50 IN4OOL/6 o 20 for £1
Scan drive ZTX 213 5p | Tnom Chass UY a1 Wimixed £2
a 8| 2 o e Rommore Parels with o EHT Diodes, smal ey
an control panel  £3 342 1 e e EN DZ 200 Mi i
NEW A31/510 tubes 23 b3 || Dm0 o OMPO xed Diodes .
L > ZTX “» Ph v Front Panel £4 NE £1
with s/coil £6 + £2 post | ZTX o 100 Ph::-ps 12 Volt car aeria x2 | TO ORDER SEE BACK P NTS| 100 so0ma Fose
i ilips P AGE | 100 £
- Op 30 watt car speakers. L0 1.225 Amp Fuse i
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NEW Pack THORN 17 off Manual £5.00 | Tube Thermpath 167 £1.00
NEW 1617 THORN Chassis with ICs & AU113 £5.00 | Rank Secam Decoder Panel UHF & VHF
30V Power Supply SOOM/A 4x24 £2.50
B TIISA £13.00
OMPONENTS Pye 731 Power Panel £13
6 Diode Universal Triplers £4.00
TO ORDER SEE BACK PAGE NEW PYE 725 line O/P pancl with L.O.P.T. & Tripler £10.00 Multi-Caps
Thorn Spares K35 Decoder s | NEW GEC 20AX Power Supply Switch Mcde X £12.00 | 4 700775 6 amp Rip £2.00
I;‘(:;; (:“, Decodxl:r m.g E;g 20‘!“ OP , w £4 S(gp;;‘lfloeyr;clw GEC portable chassis M120lH/MI1501H with P.B.U./ o 350V 300M + 300M £1.00
k5000 C”‘C’l'(‘f;s";:fm, ne plit Diode 3122-138:35930 00 | Field + Jungle panel for GEC 31333135 £1.50 | 0 400M 60p
8000/8300 timebase panel 8 GEC 2110 line panel with transformer £7. = 60p
8800 convergence panl 56 | Fidelity Tube Base with transitor & GEC 2110 tuner unit + IF Panel £12.00 | Thom 3500
focus pot £1.50 | Pye/Chelsea Line op panel £12.00 | 175/100/100/350v £1.00
8500 convergence panel £6 po q PP
4000 Power upply 3 Pye 205 T/unit £3.90 | KT3/20012525/385v £1.00
1600 Mains Ieazr switch Bush Tube Base on panel £1.00 [ Pye 205 Line op panel £7.50 | 3004300+ 150+ 100+ SUMFD
3500 6 pustr button + cable form£1.50 Line Transf N Pye 713 IF panel and tuner £7.00 | 350V £2
T60S 1vNPN TU66 BOV/6A \ S, Oamers Pye 713 Chroma £10.00 | 47/220/350v
9000 S(\;und output panel 2‘; w;l:cm Split Diode and GEC l‘)8|£|;3 Pye/Chelsea Timebase panel with LOPTI £10.00 | 150/150/100/100/100/320v nm
3500 Focus unit £1.50 |2 J/Pots 3.500 | off each type  £3.00 Pye 731 Frame Panel g £5.00 { 250072500/63v S0p
3500 Mains Trans 4 | G& Trans. Philips X Pye ;g} &’“W{S"'"“ Panel 555-3 150/2007200/300v 70p
3500 cut outs 10for £4 | G 11 Split Diode 1200 | B BLIF romel 4+ ¢ £:°~ 400/4007200v £1.70
BWIE parel a CVCR Split Diode 1T £10.00 e COA S " 00 | 300010016275 £1.50
3500 Ling nanel€ £ [ o BWADSHRE + Stik + | | GEC portable chassis + LOPTI 2114 New £4.00 | 10200325y Ap
3500 Al D%)de 20p lb‘;} Thorn EHT over-wind with 102(';" Iblfgl?l:llchassis 973 %Lﬁz:&%zgxyyl” iiﬁ
" - N 'ower Panel £6.00 & 32/32/ A
Expori it Eipane] £2 1 diode lead & anode cap £2.50 | Mono RANK Chassis 1274 NEW £10.00 | 15007200030v S0p
IC board with set of SN74LS £1 | GEC 2040 £3.00
4000 Tube base £4 | GEC 2110 £7.00 EE& g‘l)lFlrgn};e Pa:nel £10.00 | Jelly pot Thorn 00D4/013 )
3500 Al pats 50p | Muliacd AT 2036 51150 anel £7.00 | 1507150/ 100/ 100/320v £2.00
Beam limiter panel €150 | Pye 169 Line Trans £3.00 | GA Tuner Unit + Panel 24.00 | VZ30AC 20p | 1007350 + 0200100116275 £2.00
3500 Powet panel with Y969 £1 [ Pye mono £3.00 | G8 Power S"l;,P % £5.00 | .1/100 5p | 225+25/380 GEC T0p
3 Way regulated adaptor 240V 6V/ Rank mono T704A £3.50 | G806 Sloping PB £8.00 | 17100 x 10 30p | 2001100/ 100/350¢ £1.50
7.50V/300mA £3.50 | Split Diode Trans £7.00  GBIF & Chroma £6.00 | 22100 10p [ 500/500725v Sop
Rank/Toshiba preh unit 0354 £9.50 | GEC 20 AX Rank Z522 £3 | G8 Chroma £3.00 | 4.7M/100 P {150/150/100/300v 75p
2 banks of 3 PB unit. Pye 731 £2 | Rank L.O.P.T. Z970 9 470/100 209 | 50071 50/150/300v 1.00
4 Push button unit preh £1.00 | CVC 589 £3.00 2000/100 70p o )
O/Pushcb.El(mBVH /'UH}- for CVC0 ITT £.50 | Gl ISF Detector £3.00 2;}%(” '{g:
vicap ecca t £7.00 | AT2080/15 £5.00 | G11 Selector gain module £3 84
7 Push button for CVCS ITT 68,00 | eveap e £5.00 | Completc CVC 825 Chassis (both 300 300300V 80p Lﬁn‘;"fg;’]‘-‘:" Button e
G8 Push Batton Unit £10.00 |CVC32 Line Tran £6.00 | pancls) £40.00 | BOXV/160 50p Pye 731 LOPTs £6.00
KT3 12 Push button unit £2.00 | CYVCROO Line Trans £6.00 | AEC V/C: ap Resnslur Unit UHF with IC [ .1/250 Pulse 5P F 1hom 8500-8800 LOPT: Y
KT3 (Export) 12 P.B.u £2 | CVCa0 Slip/Diode £12.00 | SAS660 SA £3.00 | 2.2250v 10p | Thom &3 s LD
6 Push button Unit Thom £1.00 [CvC 45 £5.00 | 2714 RANK IF Panels 6MHz 1 1.C. 1{1;%5(()JVA C ﬁ
6 Push button Unit fits GEC GEC Portable G1OT2041 £3.00 | SLA37F £3.00 “hassi
& Decca ete. £6.00 | GEC Portable G10T2046 £3.00 | Z99B RANK IF Panels 39250V 15p | CMD 800 Chassis. No turer ——
Hearing aid unit £3 | EHT Split Diode Leads ITT  £1.00 | Export $.5MHz2 1.C.'s 4n7/250 tested SKV 25p
Rank Z718 4 P/B/Unit MECH  £4 |3500 L.O.P.T. & HT Trans  each§2 | TBAI205B TCA27050 £2.50 | 227250 15p [ TAG 2260600 50,
7 Button Unit GEC with LamL)s £7 | LOPT Rank 2763 £5 | K35TF £6.00 | 477250 10p | L oso P
Bush T515A 6 button unit with Pos & - 7743 RANK IF Panel 100250 200 | \nesa p
mains lead. 6 bush buttons. Bush£6.00 . Triplers Export 5.5MHz 3 1.C"s G11 470250V £1.75 . 30p
697 Push Button Unit £6.00 | KT330 BG 200743 £6.00 | TBA7S0{SCIS04P+ G IGATAT o0p | BSS 38 e
5-8-9 8 SCYSO3P £1.50 g £1
Mains Droppers Rank T25LE Tripler £2.00 | Pye (11 Front panel with transducer, 300+ 300 MFD 350v £1.00 | 0 a5 £1.00
G8 2R2+63R £1.25 | Rank 1ITCP A823 £3.50 [ bots, wner pots, 6 pb switch+lead £5.00 | 8007250 40p 5 .
G8 47R 15 watt 75p | TU 25 30K Rank £3.00 F(ye 6 button switch portable £1.00 | 32300 20p
Pye 731 3+ 56+27R 50p |11 TEZ Rank £3.00 | GEC Vicap VHF/UHF tuner and IF+ 4/350 5p
om S0717/1K5 £1.00 | G9 Philips £4.00 | sound O/P PC 706B3 (Export)  £12.00 | 8350 sp | LM3I7T 30p
120/20720/48/117 £1.00 | GEC 2110 £4.00 | GEC Line O/P PC 65983 £6.00 | 4.7M/350v 10p
270¢10/6 for Thorm 4000 50p | 3500 Thomn £3.00 | 2110 GEC Power Panel £5.00 | 337350 20p AF 114 Sop
183203 £1.10 | 90 Thorn - £ | GEC Power Supply (Export) £10.00 | 220350 30p
;[\‘hogn ‘l?*'ﬁiR-LL Kg 50p ‘3:&; Ihl;,(m gg gll dynamic corréction panel £6 1:;//;23 gol’
€ Socket ca 240 G . VC 20 Front panel with sliders + 5 E :
GEC, ITT. Philips. Pye 25p | GEC TVM25 Tripler £2.:00 | mains input panel g | 10575 lg: LA SPLROT AN Sop
i, f1s0 | KT P 5300 | G PUSH BUTTON ASSY with | 3 ags 75
n - . sliders: lete with la + 221 LIPS SBC 469 Stereo Mic
e et N op ?{{/( 5 17 CVC 2050 gg :xlnse“ complete with lamp assy o (‘;3()/‘4&5 Ve T 60; PIILIPS SBC 469 Stereo I\mmphoir;c3 "
N v 1T C 3003 g CV(9 slider pots panel 1/4%) 15p i g
. Speakers Decca 80 100 £4.30 | CVC 5 Maint on/elf + 5 pots B | K1 Erw 30000 20p | Meters Hills 520 an.00
6x4 Gl 25 ohm £1.00 | Grundie TVK §. h ! . Meters Hills 420 £15.00
shax2ln 3 ohm £1.00 ﬁl:}!g(l)gpye 7-{12 gﬁ gi‘we'ﬁ" };()cus. Fits Pye. Thorn and 4§7f(’l)pf/4(l) fg: Infra-red Tester Handset £12.00
| R 3 ecca Units.
::; 28 gm 700 | 1ITHY ) £4.00 | T147 Rank tube base on pancl  £1.00 | 22400 top
2 S ;‘0’: lL)}gZI {g;/l;{e 18" colour portable 3.3 Z718 Focus Unit £1.50 !:/zm ) 15p Infra Re
x4 ISohm  £1.00 |G omd1 £3.28 | [ okocus Unit L0 atn b HanSe (Nl ster
73 70 ohm £1.00 | ERO Tripler print type with foacs Dccgca szlnp-:u 75p I94K/A0V 20p Works at 24 feet - Sound repeater.
8x5 8ohm S watt £2 | pO7 BG £ £5 | KT3 Focus Unit 75'; 220/450 a0p Works off 9 volt battery £8.00
’i‘:; xx‘:;l“r:] 7&') Thext ullrasomc rec’r panel  £14.00 | K30 Focus Pot 75p | 47500 25p | Fits in top pocket.
73 toohm €100 [ 12T P e p10 | K e e on panel 2100 | 01200V wire enc 2o
oy ‘ 3 . & g ocus Units .00 g WIre en .
b g!j* ': 02’“ £1.00 |50 for £5.00 200 for £25.00 | CVC 32 Focus Unit 75p | 0.1/450 AJC wire exd 2p [ L “;P‘“'E’s;“’“‘“ff
ohClEl ohm £L.50 | GEC 8 touch unit assy complete with | Fedility Focus Unit 14R-14S 30p | .047/600 15p | Philips K4-K35, RCS3S0-RCS300,
glﬁn 3:: :1‘ gnm z:g ?*"1 I|€v§v+ lsf 545.&? 3500 Thorn Focus Unit £1.00 88‘1‘/7]/(];::0 :8: RC5370, RCS375. repaired same daglo "
i - } 311 E.W. Transformer I'TT Small for use with Split - c
2l o ;g: GITEW. colls pasy™ 9 | 2718 Bush Focus s200 | Q11N 199 ['RC4001 Full Remote KT3 K30 Teletext |
Pl 3 ramlen uppressors Diode - P | Handsets ha d £9.00
;t('/lz3 % et 15 ol TSP for £1. ™Il ?3’,; 477250V A.C. top | nevets exchange
¥ dia 15 ohm 60: 8 “ ?&‘3’»‘(?3,','3, pots 12 rﬁsr'g? {‘5;‘:“113’;22'{” Ree and Lead % (:&%‘féﬁ% }3‘; GEC Full Remote Infra-red, 1983 models
1690 5x 3 12 ohm £1 | KT3 IF panel £86.00 | TVI3 sop | 00571500 10p £15.00
K45 Philip 15 ohm 75p | KT3 line OSC transformer £ [ rvia Sop | -0105/1500 10p
K30 15 wantt £1 | KT3/K3) infra-red receiver TVI8 60p | In&/1500 15p
KTLK30 head £1 | TV20 £1.00 | 2n/1500 10p | Timers, 60) mins, small £1.00
. s K3} drawer unit with IC's TV4s 50p | 2021500 15
O15550 LW 10 | home) €10 [ Thom 14/1500 rec stick Sp | 011600 i5p
o ~eti ) rec sucl B . W
SLEeI correction ;gl‘; K30 drawer unit with 1C’s P | G2k 15p [ G11 Ultrasonic Teletext Handset  £24.00
— (export) £10 0.12KV 20p | 8 C.H. Ultrasonic GEC Full Remote
DIODES KT3 AE Sockets Sop 3 10n/2KV 15p { C20141¥/C22191 £15.00
BY 126 10p | KT3 receiver panel £8 e(|:1Idl l:.l;:l]wcr ASSEpotsiblains swncihz o0 | 3n92KV 15p | New Replacement for Gi1 Ultrasonic
BY 127 10p KT3 line driver transformer 50p 0.00152KV 10p | Full Remote £12.00
BY 133 10p Eye K“h’ GEC, etc. Pre-mains \langv SHZZZW 10p | Thom 4000 insert with 7 buttons ~ £5.00
BY 134 1 swilcl ; A . on. 15;
BY 164 53’,; Docca 80/100 IF panel g5 | K30 Drawer Ass with pots cable 002KV 15p | Decea RC 1L fis.00
BY 176 25p [ NPN'PNP B0V 6 Amp TO66 O.P. forme £1.00 | 500KV 15p (‘jﬁ“,“"}‘,f,ﬁ, full teletext 2:‘33
BY 179 Trans. pair 25p 470pf 4KV 10p - g g
BY 14 41‘5); S button touch tuner BBC1/2 V172 . N . 754:‘;‘Zf/zkv 10p Dynatron-Full remote CT'V 62, 63, 64
BY 187 10p | video with ic SAS SWIT/ST0T ~ £7.00 | Linc O/ panel GEC 221722182213/ 3000PE3000V wp| £15.00
BY 190 40p Control panel 5 sliders + mains 2214/2226/222712228 £10 | 4577KV 15p Hitachi infra red handset £18
BY 196 Wy lead £1.50 8n22KV 15p Philips full remote KT3, 160928200934
BY 198 10p |Gl l)jlouch button unit replaces old 6 SIS 0.0082/2500 15p | 722877324, K12 26C 797/1ST 66K
BY 204/4 sp [P.B.U. ) LAYS 150/3500 10p | 1826 £12.00
g¥ %(U)g/ ' 8p T}:jbc base + base unit for 820 F\;‘r‘om ;(s?‘g’ El‘:t!:[) ﬂs.::: ‘ltkf(]llf/;iill((\\’/ “5): G11, Full remote top burton assy. £12.00
/U 8p | chassis e i G1l, Full ai i ch:
BY 210400 5: GEC Line O/P Trans. & Rec Stick for %:]hgg: k!;g 8-*; o - S0p | 17/8KV 10p u’nil) ull remote repair service (excﬂaznﬁ:)
=D + 1.8 wit. 1 P . N
gx %‘71'2/&10 ;g: Ef{,rl(at,’,ﬁ/%/w“/w decoder pan:?{‘llg M(I‘ :‘5” 1th pane £1.00 é’l‘ﬂljgﬁx :g: Philips infra red full remote 9 channel for
BY 224/6(0): 4.8A/600v bridge  S0p | CVC 20,25/30/35/40 decoder panel 470063 £1.50 | 100/10KV 10p | 60 CP260S £6.00
BY 226 15p | (untested) £5 | 250/64 10p | 477100V 80p | Philips infra red full remote 12 channet
BY 227 15p | CVC 40445 IE panc) £5 ["CVC 20-25-30 Mains Switches 75p | for 6 CP2605 Lz
BY 229/4(1¢) 30p | 40K Transducer 50p | Infra Red and Ultrasonic G1T Teletext Decoder Panel £30 '95
BY 237 sp | PIIILIPS NESIIN £1.20 | RANK & ITT Mains Remote On-Off Switch (720R) £1.50 | KT3/K30 TText £15.00
BY 254 10p |LM337M Re%( Mp | RANK & ITT Mains Remote Switch 2865 ohm £1.50 | KT3/K30 Full remote £15.00
BY 255 Wp |20 GEC Black Spark Gaps £1.00 | RANK & ITT Remote Switch 2800 ohm £1.50 | KT3 Power supply £4.00
BY 298 10p | G11 Line Driver Transformer 35p | GI1 Mains Switch 50p | Hitachi 8 button unit with tesistor unit.
BY 299 10p | KT3 Front Panel Control 4 amp Mains Switch 25p | Last year mod. 57.00
BY 406 8p | Assy. £2.50 | GEC Mains Switch 4 amp 30p [ GEC infra-red 2236-2026
BY 527 20p | BTW 3050 S0p_| KT3 Mainswitch . £1.00 (rEC push pad hand set button hlohs lOp
BY 407a 10p TELETEX DECODER THORN Rotary Mains Switch S0p
[T 0p | SAASOSL K30 (GEMsins Switch 750 | e s Philps handset K T-K30 ch
F247 10p [1¢ Iah S002 : Thyristor 600/4 amp C10672 Up | s 15O RCS I T RCS 1T LRCS assis)
XK 3102 sop |16 A om0 G11 Preh Red LED P/Button for C.H. Change 0] Fde2l LRI RE LR G
BYV 28200 20p |16 A% 3000 o0 | RANK TOSHIBA Transductors TPC-2011 S0p | Special Price E1300
R00v/2.75 amps top L Lzl ete. £8: Mains Switch ITT Long Type Print 75p | ITT Hand Set with TV-Tefetex-
Intemational Rectifier ELFT Diodes GTWIV3 6K\ 3tor 8 MaiisSuitch fhél(l’f;’;‘gg o PCT‘ R %0 po £12.00
6A/600V Stud Diode: i D p :
6A/T000V S‘:ud ll)(io:!:s % 25A473 PNP C/P 10p Thom 12 or 24 volt bdllery convenor for portable colour T/V £6.00 | We have all parts for Phlhps Hand SRTs




Tuner Units

) £3.00 53 25
: SaaRa® £400 | SN76550 MJES61 s
G8 6 Button Unit o SAAS050 £3.50 | SN76552 MIE3055 .
NI pfrankpt gz el i COMPONENTS SAFI032p £.50 | SN76570 E2801 30p
ViCap Rank VHF Z773T/Unit SAF1039 £2.00 [ SN76620 MJE2955 50p
NEW G8 Tuner ViCap 63 Bismpﬁd%')‘(‘mv F SAS560 £2.00 | SN76650 MIELWOS %
T20 6 Push Button Unit £ Shoeburyness, ESSEX SS3 8A SA5660 ELOD | SNTOOON Sanikron :
ELC2000 on Panel £2.50 SAME DAY SERVICE SAS670 £l_,.go N Philips Cartridges
GEC 6 Push Button Unit £6 Al items subject to availability. Sﬁggm i) || o 66666705N GP412 £6.00
ITT 6 Push Button Unit  £6 No Accounts : No Credit Cards A0 20 | NN GP412/11 £6.00
e on | Ui Postal Order/Cheque with order 1A% £4.00 | SN76708AN GP406 £6.00
e s L bR Add 15% VAT, then £1 Postage SLO0IB 450 | SN76720 T
unit 2110 Convension £8 Y : s SL9I8 £4.50 | SN76709N Al222 15p
GEC 2110 V/Cap £5 Add Postage for oversea " s 15 | UA783P3C A 15p
ELC 1043 (Ex Panel) £3.75 Callers: To shop at 212 London Rd., TAATUA 525 BTI00A/2 ‘ACT06 15p
ELCl042 INEWES.50 Southend. Tel. 0702-332992 | TAA3T0 £, BTI38/10A ACI2L i5
ELC2000 NEW £4.00 | Open 91/2.30-6. GYMT + school orders on official | TAAS70 7 | BTl ACI24 15
ELC2004 NEW ££.00 headings add 10% handling charge. TaAgt® 2w | TCAT0 w | Aciy i
HIMCATLD NS 00 | BTTR224 o | 1A 0 | TCAZ700 00 | ACIs1 15p
itach Auto Changeover £5. TAAG6] £1.
GEC Tuner V/C;g Hitac BUP22A £1.00 TAAG £1.50 TCAG40 X ACI3 15p
1979 ET548, ET547. ET546 0 9000 Thom Tuner on Panel  £7.00 | ~ 500 F 50p Soined £1700 TCA660 i AC138 15p
Rell £3.00 | 141ORN 1400 4P.B. Mech. Tuner | CAI0CW sop | TATOE Sp | TCA2I0S i ACI52 15p
ASTEC UMI183 0.00 | THORN 1500 4P.B. Mech. Tuner | CAZNCE s% TATI20P s0p | TCAZI0SQ A ACIS3K 15p
V314 (VHF " £5.00 | THORN 1590 4P.B. Mech. Tuner CA90AE £1. TATII5AP S0p CAT40 X ACI2K 15p
V317 (VH £5 | THORN 3500 4P.B. Mech. Tuner | CA 1310 s0p | TADLAY aop | TCA%0 00 | ACI60 15p
V334 (VHI £5 | THORN 8000 4P.B. Mech. Tuner oD | TCAs0 fam | 4&% 15
uRni £ | THORN 8500 Mech. Tuner CAI650 Sop | TATHOP o RS floo | Ache 1=
U341 UHF £7.00 | Allnew & boxed. £4.00each | CAYRIAE o | TBAIOA R0 ||k 090 | acizek i
U342 (UHF) £5 | Delay Lines CA3l46 214.% TBAI20SA s0p | TCE120CQ £1.00 | AC179 15p
U411 UHF £7.00 | DL20A 80p DL600 £1.00 | a3ide dop | TBAI20B 40p A £1.00 186 isp
Dyarte o cemlaneite TR e B b B WAMR 08 MR
s B | B A o R E R T
V. o . 50 | ACY2I P
Small V/Cap Mitsumi £4.00 KPS Luminence 75p | HA1370 £24 TBALZOQ 2 | A103T £3.50 | AD143 S0p
EhlE o £3.00 | Luminance Delay Line (CVC 45 o | IBaLX o' | TDAI0ISSB £1.00 | ‘AD149
VEIERNE . 10x630ma fuse HEF400] % | 1 L& | DAL £l | ADI6l162  pair 30p
Eoral fgpary Tuners Sy | M ST o \mawg 8 ma s |
Mitsumi . - 1 5 TBA £1. TDAII70 £1.00 | ‘AF139
NSF-UHF/VHF Varicap (old o | {0 app i HHEER %ﬁ BAIOG isp | TDAL £1.00 | ‘AFi81 croh
B’lpc £8.00 | Co-Ax Belling I.ee Plug 1 1D38YC £3. BA440P . TDAI1200 73 AF239
oshit UHEVHE (new 1ype) Co-Ax Splitter 100 | KS731D 1001012 £1.00 | TBAI440C 0 | TDAI270 £1 AF37 258
UE2-B31 Fidelity V/Cap T/Unit. | GEF Modulator CCIR 80 | A0 o | TBA% 100 TDAI3ZA £1.00 ALI02 513.0p
S itting Diode B 8 T -5 .| BC161
UHE-VHF ViCaps on panel £300 | B8 B o GEC | EN3o1 g | Ak 2.0 | THALS) 2.0 | BD5 o
m Tuner wii ilins . RAL K - BD509
6X1WK pots + cursors NO. | Kitar's wat Amps. LPLIG2 MI2s=San 2% | Jauiq, oo TDAN £1.5 BDAI0 3‘3(;3
SR NI ) o 1 A - R 5 A - &
on pane . - " O it ool k 11 »X TDA2010 L. D534
Tumer unit VS Sybvania GTR ) o | (27110° 30510 withootls | MCI3T2 50 | TBAG 200 | TDAD o s 30p
ideon M1 - , : ; IBAGT3 d TDA2030 .00 | BD544D
Mullard Video Modulator. 45" 1ube NEC 120ANB4 o3 Mag £1. TBAT2A 50| Tpadian £50 | BD362 %
_/?{}pllcaxlon_, video tape (el 12" A3173 i }z{{c' s 8 | MC1358 £1.00 | TBA750Q S0 | TDA2IG0 £1.00 | BP6IO 20p
'V cameras, video games, closec 15" A3/170W Hitachi =~ MC 14002 15 BATR0 50 B 50p
circuit TV, C.C.LR systém. Data | 18" Hitachi PIL tube with scan MC14013 TBAR) Sop Porss EIS% D6M76A 5
supplicd. L (E10.00 | s 470 KCB22-TC03 £25 | MC14016 TBASIOAP op | TD X £5.20 gb(ﬂs Sop
T°100 Sound Tuner Kit. TV. 107 Black and white tube scan MC 14066 30p | TBASIOS o0p £2.00 | BDesl 25p
Viosound. The latest des, coils & line trany £6.00 | MC14514 Sop [BAS20 6& 520 £1.00
nose fitted with DNR, R o%ll i ted Circuits MC17 % BASY) . TDA25 . BD8&Y? 20p
and audio 00 O sl £1.50 | MEM4956 £1. rBA0 50 | TDAZS £150 | BDRO 50p
Sylvania UHF F4720B ACT LSPC iop | ML23I £2.50 BAYD! 553 TDA2532 £1. BDY4% 30p
Sylvania VHF 900 £6.00 | AM25 40p ETT6016 £2.00 'BA950 o0 A % BDX75 2(3
Small Tuner DX 175-220MHz BAV4} ML232 £2.00 “BA(}X)?Q X TDA2541 £1. BDX32 £1.
10p | BC107 10p | BCS27 10p | ML230 £1.00 | TMSI000NL 2 A25 73 | BLY® S0p
BF694 Op 108 10p | BC532 10p | ML337B £1.00 IMS1943 N2L TDA2571AQ £2. BF115 20p
12 prof o8 sp | BC3d6 10p | ML238 £.00 | (clockehip) 0% | mansA £1.00 | gril 20p
BFI80 o | BCT0Y 1o | BC347 10p | ML230 £.00 | TM5% 4% | masn 2.0 | pri2 2p
15p | BC113 Op BC348 10p | ML926 £1.00 | TMS9%01 £1. TDAZRI9 20 | BF5 200
BF 1% gg“é :35 BCS0 10p| MM3ET H0 | TMAEES % | TDARs 2.50 | BFI57 20p
E 1op i i ; i TDAZ5% 1.00 20p
BFW11 200 | BCil6 10p | BG7 MM3840 . 5300 | TM33529 £.00 |1 BFI60
BEX29 e | BCir o Ha e K Philps Receiver IC | TMSIZ20ANS  £500 | TDAX! 100 BElol %5
BEYS0 3 DI S ) 590 | MMS200N4 'iig TX012 s 1DADA &% | BRI 30p
BEY%% g BC126 109 | BCXS0ne Paic 755 | MMSIIOON 2 s "—i%‘é IDAXIAQ 00 | BFIS) »
BLY49 p | BC139 10p | B 28| Nea1in £i PC560) £1. TDA3652 % | BRI 20p
BPW4 25p | BC140 30p | BDLI6 P | NES55P UPC385C £1.00 | TDA2653 4.
e BlEn BlRaeeo BNES. B UOB B8 | BNR BB | &
BRX48X 10p | BC147 10p | BD 4 o] PCI36 £275 | TDA26% 00 | BFI95
M mlE mRe Slhe B UOEC pE B miae @
B Rl mIBR 0 il gBNem . S Rae BB R i
a 10p [ BDI 3p| 3 i TDA3% £3.00
Ty 20p | BC154 H SAAI020 4.00 | SN29848 d BF200 20p
BSX19 17p | BCl157a Op | BD140 3 w1 4,00 SN29T70BN £1. TDA3591 1.00 > 1
B i |8 wIRE R WA A% Noamy oad R aw g 1
TCESY W | Beiavis 2% | BDIES Wo| 0105 300 | SNGanN " | TDAH 2.00 | BF238 20p
] | Bl iR R e RS 8 (BRI 29w %
N2 8 | BC173 10p | BB S| Al 200 | SN7ile7 oo | TEAIDY 200 | BF2ish 2p
2N2906 10p [BCi73 10p | Bp55s 30p [ SAATIZ0 £2.50 | SN747ON 2% TEALI 1.0 | BR257 20p
2N305 % | BC183 10p | P38 Wp | SAALITE ) || NI 10 | UPElc 1.50 [ BEZE s
10p [ BDZ26 2p | 2 i 3 | TDA30B E6.00
IN302 1op | BCI84 i 2% 30| SAAL250 300 | SN76003 1:00 BE263p 25p
SNIIT 10p | BC204 Op | BD) H 3p | SAAIZSI 4.00 | SN76018 1.00 | SN74LS I25AN e | Broe 15p
N33 $o | BCA 100 | BLZS SAAIID 300 | SNT6003 100 | SN74IS 2 v | Bred ]
e 15 10p | BD23K 1% | A6 300 | SN7600R 100 | S145T6 S0p
BDZ39 15p | § G BF273 10p
SNia o' i B2 S| SRR o0 | aNjeEN L2 | SNISAR £i0b | BFoja 10p
A BHAC MmN £ ) mehv o | gAY e | e S
2N3083 30p 10p | BD230a W | SAB 200 | SN7614IN ] uanl > | BE3SS 3p
2N6U99 40p mg D338 50p | TBOV124 £1.00 | SN76226 1.00 RS 10p BF%2 20p
e # W0 e B WGy ey |peete )R i
3; i S d B
IN6133 20p 10p | BDA73b o | Ao £5.00 | SN76770 100 | MID300S 1 15
NG 20p W | BRI 35p | SAAN20] £.50 | SNI65LN MIESIT 2p | BEYI P
IN639 10p Hyp | BD43 SAA3030 500 | SN76344N £2. MIE340 %
2X NGO on » DA % AAS0 £350 | SN76545N £3.00 | SONYIC 19 b BrLY fs)s
heap P 30p | BD678 3p Thyristors Filters TV Crystals BF423 5p
5 . 30p | BDO8I Ao [ prisummr LBV 4MHz BF448 3p
238 KiSanyo i 7p | BD682 30p | Bride Plasuc op | - 4.433619 BF450 20p
Y o 7p | BF761 30p | BTI06 Metal £1.29 | 6MHz N §
2SB474 30p op | BF769 30p | BIIS £1.00 6MHz BF458 0p
s 1% | BE op | BRs1oA 3p | BTz fio 8.867238 BF459 3o
2381 100 | BCIZE BFYSE 30p | BRO&n ™ 11.059.000 BE 30p
RES Tob | BG3a38 pair :5:§ BESTL e - Large or small Bhis »
SC732 1 337 N, £1.00 ) NEC 4730312
%Sbgl? l‘ﬁ 0p BPF%%’-Z) l?;’) MCRT2:6 esh| 1.C. Heat Sink 20 for £1| | ine Tran Tripler in Case gsgg 36’5.?
250940 £1. % BFR&1 15p %IQ}IZM £1.00 | 20XTOS Heat Sink £1.00 | A1 tictatic Isolators BF594 10p
236100 e 20p | BFRS7 iop | ol 0| CVC 9 power supply ' | Dise Type Black e s
X B BlETE | N N B =
5C 20p oo [ BEIY % ISR 200 | panel 1.C. Holders
g % & | B 200 20p | seam % | TTT Mains Filter .1/7250v/ DIL - DIL DIL - QIL
2E312A th & | BREM300 MCR72%6 2] CVC20 to 45 chassis S0p | o0 D0 16 Pin X 10 £1.00
¢ 15p 300 | BRE 1330 3% e Pots 10 k with Switch 25p | 35 pin ¢ 18 Pin x 10 £1.00
g&z% %(5)3 Op | BRC 3064 £1. & Degausing 35p | Mullard Surface Wave 28 Pin X 5 28 Pin X 4 £1.00
i Blbg,  EBlEERe B RSO, R, RS
A 15 ! . B 1> ilier i ot
25D200 £2.(£ .% %1‘13(%(7)};” £1.50 m’ﬂ:}‘:,amz& PTM 20p | Mullard Surface Wave %3 F:: : ?0
2SD787 30p 33 BTT6218 £1.50 | Degausing Thermistor (fits most oo ch[g_}‘lyv 154 Colour Ip e
gg?()«)\ %‘0’3 Op BTT8124 £1.00 :c,;?(‘ Double Thermistor 25p Her




