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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 film 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

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 Exposwres Superprints (inc. 15% VAT) Standard size prints (inc. 15% VAT) queries, phone 0626 67150.

12-15 £1.65 £1.49 SPECIAL FIIM OFFER

20-24 £2.20 £1.99 Even if you do not have an exposed film ready for
36 £2.95 £2.49

Plus 30p post and packing.
Extra set of prints (any size) £1.40.

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

RELIABILITY AND QUALITY

All our 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.

for colour prints from £1.50 and when you order three you
get another one FREE.

To take advantage cf 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"x45" (110 and Disc)

35"x5" (135)

USE THIS LABEL IF YOU HAVE NO ENVELOPE OR PASS TO A FRIEND. IT IS USED TO ENCLOSE YOUR PRINTS.

TO ORDER NEW KODACOLOR FILM TO ORDER NEW KONICA FILM TO SEND FILMS FOR PROCESSING
Please write quanity required in the Please write quanity required in the lenclgse............ films for processing
box(es) below. box(es) below. Please send {tick boxes)

| size | each | quty [amount size | each |quty]4 for 3] amount ;UPERPR;NTS U

12624 | £199 12624|£150 |  |£450 andard Prints
Kodaco B
VRfim | 11024 €199 | g%"m 11024 [£150 | |£450 EXTRA SET OF PRINTS (]
for 19524 | €199 | | fimfor  [13524[€150 | |£450 S
Goour 363 [e249 | | Sour 113536 €220 | |e6.60 READERS PHOTO SERVICE.

[ 15 Disc | £199 150isc|£150 | |£450 ENCLOSE ORDER FORMS & PAYMENT
T Choque/P0 sayaio c FOR NEW FILMS TOO IF REQUIRED.
READERS PHOTO SERVICE READERS PHOTO SERVICE Name

ame. Name Address.
Address Address.
g
Post Code Post Code. Post Code. 4

It you are not satistied with your order pease return it for rework credit of retund Our hability for loss or damage 1 imited to the cost of unexposed him and any prepaid processing Additional liatility 15 undertaken at a supplementary charge Minimum ordes value £100
Prices and materials corrent at tme of printing and are subyect to change without notice This Service 1S operated in association with Nashua Photo Products Ltd Brunel Road Newtan Abbot Devon TQ12 4PB Registered no 1021605 England



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. Editorial 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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VCR Clinic
Reports |
Blundell,

Simple RG
A simple but effective circuit for using tne RGbs plus
sync outputs from a microcomputer to drive a standard
TV receiver.

Teletopics
News, comment and developments.

Modern Receiver Circuitry, Part 5
Synchronising the timebases, including a look at the
complex arrangements used in a modern sync/timebase
generator chip.

TV Fault Finding
Reports from Steve Leatherbarrow, Hugh MacMullen,
Pt;(ilig Blundell, Eng. Tech., Keith Hamer, Garry Smith and
J.K. Potts.

The Development of Colour Tubes, Part 3
The design of scan yokes to produce astigmatic
deflection fields and shadowmask developments.
The Operation of Electric Motors, Fart 1
VCR electric motors can be expensive items, so it's
desirable to know whether repair might be possible. The
basic theory of a.c. induction motors is covered in this
instalment.

J. LeJeune

Eugene Trundle

Mike Phelan

Servicing Sinclair Microcomputers, Part 4 Ken Taylor
The rest of the Spectrum circuitry plus memory checks
and fault finding.

Next Month in Television

Saturday Plight Fever Chris Avis
Saturday seems to be the day when all the problem
sets come in. This was no exception.

Resistor Troubles Gordon Haigh
Some resistor tips worth noting.

Long-distance Television Roger Bunney

Reports on DX reception and conditions, news from
abroad and details of a narrow-band i.f. amplifier circuit.

Service Bureau
Test Case 284

OUR NEXT ISSUE DATED SEPTEMBER WILL
BE PUBLISHED ON AUGUST 20
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PAL COLOUR BAR GENERATOR (Mk4)

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

% Cross-hatch, grey scale, peak white and black level.
% Push button controls, battery or mains operated.
% 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 + £2.20 P & P. ADD

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

Mullard Units VM 6230, 6330 plus Line Coupler & Interface £38.00
p.p. £2.50

EXTERNAL TELETEXT ADAPTOR
RADOFIN) with cable remote control. Fully tested. £150.00 p.p.
.00. Plugs into acrial socket of any T.V.

-0 D.p. L1050,
SAW TER IF AMPL PLUS TUNER complete and tested for T.V.
Sound & Vision. £28.50 p.bp. .20,
THORN TX9, TX10 Saw Filter IF Panel. £5.00 p.p. 80p.
PAL DECODER KIT (Video to RGB) for Monitors £27.00 p.p. £1.00.
“NCODER KIT (RGB to Video) £18.50 p.p. £1.30.

TEXT DECODERS New & Tested Mullard VM 6101 £30.00, Texas

XMI1 £40.00, K'T3 Tested £30.00, Untested £5.00 p.p. £1.60
CROSS HATCH UNIT KIT, Acnial Input type, incl. T.V. sync. and UHF
Modulator, Battery Operated. also gives Peui White & Black Levels, can be
used for any set. £12.00 p.p. 8(;%). Alum. Case £2.90, De Luxe Case £6.80
Bﬁ £1.40.) ADDITIONAL GREY SCALE Kit £2.90 p.p. 4567.

F SIGNAL STRENGTH METER KIT £22.00 Alum. Casc £2.90. De
Luxe Casc £8.60 (Built & Tested £48.00) p.p. £2.30.
CRT TESTER & REACTIVATOR KIT For Colour & Mono complete with
Cz;me), Panel Meter Indicator — can be adapted for latest CRTs £29.50 p.p.
£2.80.
BUSH A823 Convergence. Time Buse Panels £5.00 each. p.p. £1.80.
BUSH Z718 BC61(0 series IF Panel £5.00 &;p. 90}.)
BUSH A816 IF Panel (Surplus) £1.00 p.p. %0p, 5 for £4.60 p.p. £1.40.
GEC 2040 Decoder Pancls, £1.50 p.p. £1.80.
GEC 2110 PANELS Frame £8.50 p_p. £1.40. Sound £2.50 (tested) p.p. 8Up.
GEC 20AX Linc Time Basc £18.00. IF-Decoder £12.50 p.p. £2.00.
PYE 691-7 CDA Panels. Makers tested stock. £6.00 p.p. £1.45.
THORN TX9Y9 Pancls ex factory ftor small spares. Includes 1.Cs &
Semiconductors etc. £3.00 p.p. £1.8).
THORN TX9 Pancls salvug, d ex factory for spares incl. LOPT & Mains
Transformers. £10.00 p.p. £2.8().
THORN TXY Pancls ex factory salvaged complete cond. £20.00 p.[)). £2.84).
THORN 8000, 8500, 8800 IF Dccoder Pancls Tested £10.00 IP\P £2.30.
THORN 8000/8500 1F/Decoder Panels salvaged £3.20 pip. £1.80
THORN 9000 IF/Decoder Panels Salvaged. For spares £2.50 p.p. £1.80.
THORN 9000 Frume Time Base £8.50 p.p. £1.80.
PHILIPS G8/GY IF/Dccoder Pancls for small spares incl 1Cs £2.50 p.p. £1.60.
PHILIPS G8 Linc Driver Panel incl. Equalizing Coil. £l.00y,p. olp.
G11 PANELS, Ex Rental SCAN (incl LOPT) £28.00 p.p. £2.50 &eslcd).
GI11 PANELS, Power, Frame. IF, Decoder, £18.00 each. p.p. £2.00 (tested).
GRUNDIG 8630 Series Varicap Tuners £5.00 p.p. £1.00.
U321, ELCI(43/S £7.80 p.p. hprg Makers Controls PYE CT200 4PSN £7.50,
BUSH 4PSN £4.80, I)EP‘J?A 4PSN £5.80, 6PSN £6.80 p.p. 80p. etc.
BUSH “TOUCH TUNE" Varicap Control Z385, 710 L‘szo p-p. £1.00.
VARICAP UHF-VHF ELC 20005 £9.80 p.p. £1.00.
UHF/625 TUNERS, many ditferent_types in stock. DECCA Brudford §
position. MULLARD 4 position £2.50, JAP Rotary £4.80 p.p. £1.80.

V SOUND IF Panels £6[.80 p.p- £1.00.

LOPTS New and guar. P/P Mono £1.35, Colour £1.50, Bobbins 80p.
BUSH, MURPHY 774series............ £9.80 R.BM.T20.T22 ...
BUSH, MURPHY AKl6series ... £9 R.BM.T20, T22 Bobbin ... o~
FERG., HMV, MARCONI, ULTRA DECCA Bradford (state Mod No) ..
1500, 1590.1591 161216131712 ... £4.80 DECCA 8. 1650
THORN 1600, 1615, 169, 1691 £9.15 FIDELITY ZX2000, 3XX)
GECsenies 1&2......... e £8.00 GEC2[10series ...

s

£9.80
£5.60
£8.80
£8.80
16.00
10.60
INDESIT2024EGB v K768 ITTCVC 51049, CVC20.. . ... £9.80
ITT/KB VC200, 3X)... ... 8190 ITT CVC25. CVC3 series ... £8.80
PHILIPS 170,210, 300 series ... £7.65 TITOVCAS . £9.80
PYE, INVICTA, EKCO. PYE 691-697 (state modelno.) ... £10.60
368,169,569, 769 series ... £7.65 PYE725(9F)731t0 741 ... .. 5920
SPECIAL OFFER PHILIPSGR ... £8.80
DECCA 1700, 2001, 2020, 2401, 2420 £3.80 PHILIPSGY ... . £9.80
GEC2114j/dumor Fineline ... £2.80 PHILIPSKT3....................... £9.80
PHILIPS320 ... ... .. . £2.80 THORN 3000/3500 SCAN EFIT ... £6.90
RBMAR23 ... ... £4.80 THORN RO00. 8508800 ... £12.80
GEC 2028, 2040, 2100 .. ...$4.80 THORN 900 to Y60 -
PYE713.715......... ... £6.80 THORNTXY ...
PHILIPS 570,571 ... ... £6.

OTHERS AVAILABLE, PRICES ON REQUEST.

TRIPLERS Full range available. Mono & Colour.

Special Offer: THORN 3000/3500 EHT Tripler £2.5(g.& £1.30.
6:3V CRT Boost Transformers for Colour & Mono £5.90 p.p. £1.40.
THORN TX10 focus control £8.80 &E H(lip.

CALLERS WELCOME AT SHOP PREMISES
THOUSANDS OF ADDITIONAL ITEMS, ENQUIRIES INVITED
LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS
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. (Jubilee) Buses 28, 159, C11 pass door
W. Hampstead Brit. Rail Stn. (Richmond, Dalston, Stratford, N. Woolwich)
W. Hampstead Brit. Rail Stn. (St. Pancras, Bedford)
Access from all over Greater London.
Mail Order: 64 GOLDERS MANOR DRIVE, LONDON NW11 9HT
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

ALSO AVAILABLE

LEADER LCT-910A
C.R.T. TESTER-REJUVENATOR

Our top selling instrument is designed

to readily test the various characteris-

tics and rejuvenation of both colour and

B/W C.R.T's.

# Tests for shorts and leakage between
electrodes.

# Tests cathode emission characteris-
tics.

# Separately checks condition of guns.

# Removal of shorts and leakage be-
tween electrodes.

# Checks heater warm-up characteris-
tics.

# Rejuvenation of low emission
cathodes with automatic timing.

# Super rejuvenation with manual con-

PRICE £260 + £39 VAT

trol.
# Complete with tube base adaptors.

Size: H 230mm W 330mm D 120mm. LOPT TESTER

Analogue Muitimeters
Digital Multimeters
Oscilloscopes

Signal Generators
Digital Frequency Meters
Pattemn Generators

CRT Tester/Rejuvenator

THE VERY LATEST SC110A LOW POWER,
FULLY PORTABLE OSCRLOSCOPE.

LARGE S.AE.
FOR COMPLETE LiST.

T.V. Field Strength Meter
Digitai Capacitance Meter

The new Thandar SC110A represents a break-through in oscillo-
scope development. The SC110A is ONLY TWO INCHES thick and
weighs under two pounds, yet retains the standard features and
controls of a bench oscilloscope. FITS IN A BRIEFCASE

Full Sized Performancs

* 10 MHz bandwidth = 10-mV per division sensitivity.

¢ Full trigger facilities are provided including TV frama, or TV filterin

* Runs on 4 to 10V DC via di e batteries. geable cells, or AC
sdaptor.

* Size 255mm x 148mm » 50mm.

PRICE £165.00 + £24.75 VAT

BK’'s REVOLUTIONARY DYNAMIC Accessaries: Carry Case £5.95 + £0.89 V.A.T.
L I S "LOPT’ TESTER x 1 Probe £750 + £1.13 VAT,
M Revoiutionary L.O.P.T. tester. Operates x 10 Probe £8.50 + £1.28 V.AT.
0KV Do pe in dﬁnamic mode which actually tests the x 1/ 10 Switched Probe £10.50 + £1:58 V.AT.
. SAFEV'FV L.O.P.T. under high voitage conditions AC Adaptor £6.95 + £1.04 V.AT.
BUILT without de-soldering or rzmovai. e
N Size 75x100x40 mm. Supply 240V AC "'w -
METER HAMEG HM 203-5 20MHz (St .- . .
PRICE £25.99 + £3.90 VAT DUAL TRACE OSCILLOSCOPE: e 2 R
~ °
SPECIFICATION: ="
% & o
*EANDWIDTH DC-20MHz o e .; o I
. V-50V/DIV i A BF TTOaREY
CRT TESTER-REJUVENATOR I , el iy
*TRIGGER DC-40MHz Auto-Normal-TV - 3
PRICE BK’s C.RT. TEerR-ngIJUVENATgR *CALIBRATION OUTPUT e
p Tests and rejuvenates blue, green *CHY ADD AND INVERT FACILITY
£37.00 red guns separately. Fitted with delta and AL T/CHOP SWITCH WITH COMPONENT
+ £5.55 P.LL. sockets. Compact size 120x865 <60 *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
. 4. . Y 110-125-220-240V AL 50-60H.
* FULLY PRICE £32.00 +£4.80VAT SUPPL’ z £270.00 + £40.50 VAT
GUARANTEED 2 YEAR WARRANTY Optional probes as above

B. K. ELEGTRONIGS o..:. v,

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,

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.A E. for technical leaflets of complete range. Delivery normally within 7 days.

ESSEX. $82 6TR TEL: 0702-527572

Telegen-1

PRICE £18.35 (Inc. VAT)

* EXCEPTIONALLY LIGHT ANO DURABLE

* POCKET SIZE FOR OUTSIOE SERVICE

*PP3 BATTERY POWER SOURCE

* FIVE DIFFERENT TEST PATTERNS FOR
COLOUR & MONO TV

* CROSSHATCH GRID * 00T MATRIX

* WHITE RASTER

* HORIZONTALS * VERTICLES

*%%m[/n JACK SOCKET FOR OPTIONAL

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

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

the generator can provide five essential test patterns for correct installation, 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 75 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 & OURABLE
* 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 following sequence: white, t’ellow, 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 supply ideally suited to both Telegen 1 and Telegen 2.
PRICE £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
(UK. ONLY)
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MAKE YOUR INTERESTS PAY!!

Train at home for one of these Career Opportunities

More than 8 million students throughout the world have
found it worth their while! An ICS home-study course can
help you get a bettar job, make more money and have
more fun out of lifel ICS has over 90 years experience in
home-study courses and is the largest correspondence
school in the world. You learn at your own pace, when and
where you want under the guidance of expert ‘personal’
tutors. Find out how we can help YOU. Post or phone today
for your FREE INFORMATION PACK on the course of your
choice. (Tick one box oniy!)

—— —— e o

Radio, Audio &
TV Servicing

Radio Amateur
Licence Exam

Electronics 0

Basic Electronic

Engineering 0

(City & Guilds) (City & Guilds)
Electrical Car
Engineering [ | Mechanics
Elec. Contracting/ computer
Installation Programming

I 0 R

GCE over 40 '0’ & ‘A’ level subjects

Name:
Address:

P. Code

International Correspondence Schools,

Dept. EGS86, 312/314 High St., Sutton, Surrey
SM1 1PR. Tel: 01-643 9568 or 041-221 2926
{both 24 hours).

s o G G GE—— GEDM:  GEmaes  GEEM S D S e’
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T HOW TO ORDER
P v B E ADO 87p per order P+P Goods are despatched on the day wa receive your
- " (UK.). Heavier parcels e.g. order. If for any reason we are out of stock we will try
cablle, service aids, degaus. to inform you s quickly as possible. We try our best
(.8“13 )pleéxsgo :xtll%wdﬁ.soh +es 10 give a speedy, fa(I;rI and efficient service. V.A.T.
K). B rders charged  invoice on request. Give us a ring - we'll give you
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE. $h?$i'x)ef"?o$§i%ﬁs ';ng S@ﬁv;*-tp'gafeagkﬂwhatvo%need is c?lot'is - we
. N b o will try to help. Prices are subject to change without
Tel: 0254 36521/32611 Telex: 635562 Griffin G (For P.V.) VAT to total except where it notice. In some cases we may have to oS?JDD'Y an
states zero rate. equivalent.
SEMICONDUCTORS INTEGRATED CIRCUITS
DIODES
AC107 35 | BCS50 10 | BF271 24 | R20088 190 | AN214Q 3.91 | SN7613IN  2.00 | TCA900 220 [ UPCI177H 3.5 | AA119
ﬁ%‘zs 34 | BCS57 10 | BF273 24 | R20108 192 | AN240 384 | SN76226DN 272 | TCA910 220 | UPCI178C  4.21 | BA102 17
AC}% 3 %ssgg 9 | Bre74 24 | R2265 150 | AN318 6.37 | SN76227N  1.18 | TCAS40 1.95 | UPCI180C  1.84 | BA1IS 13
W, % Bes ;g BF336 40 | Ro3x 84 | AN262 410 | SN76533N  1.70 | TDA440 220 | UPCH18IH 1,62 | BA145 17
ot o || B | eray 41 | ponn3 67 | AN301 515 | SN76033N  2.49 | TDA1002 195 | UPCI182H  2.95 | BA148 17
o | ek 30 | er3 41 | Rossy 150 | ANTI5Q 397 | SN76544N 235 | TDA1003A  5.60 H%}}ggn 248 | BAIS4 6
o e 32 | Brass 3 (| 320 | ANE340 785 | SNTBGSON 1.4 | TDAIOOGA 250 | Jpiioen 388 | BaTd 1
i, || e 13| eeag2 88 | pnics 220 |ANGMIN 807 | SNTGSGON B0 | TOATODS 360 | Upaieon 4o | BAISE o
prafs o | 801iea o0 | BF363 72 d ANB344 7.85 | SN76666N  1.52 | TDA1010  3.30 -
prdis 8D124p BF3TY 30 | RCA16334 90 | Basyy 2.80 | SN76530A  1.47 | TDA1011 upenane 1.0 | gAx7 Z5
arer 38 2 8 | 3 | RCAI602S  1.18 il : 4.00 | UPC1198C  4.00 | BAX13 4
Actar ;5 SB}%; 50 | BFa92 3 | Roae  1qg | A% 3.00 | STKO 7.36 | TDAI035 470 [ UPCI1200V  1.18 | BAX16
AC188K 42 80133 é?, BF423 45 | RCA16082  1.18 gﬁssgfss 3 STQ%E 13.25 %::gﬂ fgg H%l%l% ﬁg 33133" 33
5 5 g 9
ﬁglﬁ—ocza 92 33135 38 | BF435 = BF491 35 gg:}ggj? :f CA741 25 | STK433 565 | TOAI060A  4.44 | UPCI2ISV  1.66 | BYI26 12
AD143~ g‘z Bmgg 38 | BF457 o || el 3 | cara 45 | STK435 9.06 | TOA1I062 156 | UPCI216V  1.20 | BY127 1
AD1et 0137 38 | BF458 4 | RoMS CA1532 4.20 | STK436 6.50 | TOA1 1.68 | UPCI2176  2.24 | BY133 15
ez 1?4 BD13 35 | BF459 58 | ~O° 7 1.80 | STK437 7.85 | TOA1170s 3100 | UPCI218H  1.80 | BYi64 45
Lo .‘5 ol 48 35 8;460 = BF462 86 | RCA16335 90 | HA1151 3.89 | STK439 8.40 | TDA1190 3.50 | UPC1223C  2.20 | BY176 85
ALI0G 3 80140 44 | BF469 63 | =ON448 HA1342 2.49 | STK459 550 | TDA1190P  3.50 | UPC1225H  2.00 | BY179 63
AT 1a B0 1.70 | 8F470 66 | RCA16957  2.88 | HAI306N 2,60 | STK4a1 1157 | TOA1180 291 | UPCI226C 150 | BY182 87
A1te 2 80150 g BF597 16 | TIC4S 90 | HAI366WR  2.80 | STK461=465 12.60 | TDA1200  2.95 | UPCI227V 120 | BY184
g ‘73 0159 ; BF757 54 | Ticds 60 | HAI392 3.95 | STK463 14.30 | TOA12204 212 | UPC1228H 54 | BY199 28
Arizd B016) .60 | BF756 54 | 11047 72 | HATI219 4221 | STRaat .50 | TOA1270 395 | UPCI1230H  4.39 | BY206 14
AFI2S g 0168 52 | BFR39 27 | a2 g5 | HA11244  4.04 | STR45I .50 [ TOA1327 170 | UPC1238V  1.89 | BY210/600 28
AL1Z% 8 | 809 1g 8;240 30 | s 7 159 | STR6020  &.50 | TDAI3528  1.60 | UPC1245V  1.35 | BY210/800 3
s 018 12 79 8 | oo 4 | LA031P 321 | SWis3 3.90 | TOA1412 150 [ UPCI350C 415 | BY223 ]
AE139 .8 s0I8: 18 | BFR9D 174 PO & |LMO0P 315 | TA70S0P 95 | TDA1415  1.40 | UPCI383C  4.76 | BY227 28
Al .% ] 85 | BFT42 4 PG H LA4102 3.37 | TA7051P 95 | TDA1470 467 | UPCI365C  6.38 | BY298 22
Az29 L5 | 80202 91 | BFT43 || Wit 8 | o 3.25 | TA7063P 220 | TDA1770 560 | UPCI356C2  2.08 | BY299 2
A2 15 | 80208 80 ng10 80 | TIP3 3.05 | TA7074P 346 | TOAI908A  1.95 | UPC1367  2.08 | BYX10 20
aLioz 490 | B0a0s 99 | BFX29 40 C 2 | (a2 3.28 | TA7i08P 343 | TOA2002  2.80 | UPC1378H  2.70 | BYX36r10 30
At i 46 | BFXB4 42 | TIP338 75 | A4440 407 | TA7T120p 243 | TDA2003 120 | UPCI358H  1.88 | BYX555600 30
A0 301 | 80223 56 | BFX85 30 | TIP348 1.06 | LC7130 593 [ TA7129AP 376 | TDA2004 252 | UPCI3B0C 220 | BYX71/600 90
Bg:&g 5.23 ggggg 47 | BFX86 30 | TiparC 47 | 7120 5.87 | TA7130P 183 | TOA2006  1.78 | UPCI363C  2.16 | BY224 2.00
Be1o7 %u 80232 82 ngsa 46 | Tipasc 50 | LC7137 550 | TA7M6P  4.57 | TOA2010 2,40 | UPC1366C  1.84 | 0A47 20
BC108 2 | Bo2ss 60 gso 32 | ipa7 a3 | LM1011 3.25 | TA7193P 5067 | TOA2140 595 | UPCI368H2  2.15 | OA91 10
BC109 2 | Bozs 63 sw51 32 | 11p120 65 | LM1340T 75| TA7TI7IP 8.30 | TDA2150 2.2 | UPC1370C2  2.58 | OA95 6
Bl E | HE g g 52 32 | 11p169 245 | LM8361= TA7172P 8.90 | Superceded by UPC1382C  1.08 | 0A202 1
Bons, 80250 FY90 ) [ o MMS387ANN3.69 | TA7173P 880 | TDA2151 3.25 1384 378 | IN914 4
¢ 35 57 | BR100 u | TR - 3712 260 | TA7I76P 280 | TDA2130  3.30 | UPCI447H 58 | IN4001 4
BC117 30 | BD238 65 | BR101 95 TiSo1 o MC1307 1.99 [ TA7202P 4.27 | TDA2020 4.66 | UPC41C 2.80 [ IN4002 4
ggng 24 58543 85 | BR103 83 de s MC1310P 1.84 | TA7204P 3.77 | TDA2030 2.80 | UPC577H 2.46 | IN4003 4
BC119 % | B2 8 | 8A%3 1.46 d MC1327 170 | TA7205AP  3.72 | TDA2522 2.6 | UPC585C  1.28 | IN4QO4 5
3 79 | BRG4443 94 | 2N6%6 21 | MC1351P  2.93 | TA7208P  3.4D | TDA2523 340 IN4D05 5
BC140 32 | BD4%4 74 | BRCA4444 93 | 2N918 82 1349 199 | TA7210P 660 | TDA2524 2.5 COMPUTER IN4D0B 10
ggm 2 80437 % | BRY9 56 | 2N2904 51 | MC1350 150 | TA7222 242 | TOA525 4.0 SPARES IN4007 10
BC142 30 | 80d% “ savss 45 | 2N2905 28 | MC1352 175 | T2 374 | TOAS30 270 | e IN4148 5
BC143 31 | Bosor 56 57 | an3054 60 | MC13s8P 150 | TA7227P 588 | DA%® 290 | 2723 475 1 IN4aag 10
17 3 | 80508 80 | BSR59 1.80 | N385 79 | MCosL 300 | TA728 598 | TDAZSM0 384 | 27 3.30 | iNs401 12
BCtds J | Bosoe 86 | BSV57B 89 | oN70 16 | MCl40118CP 66 | TA7310P 278 | TOAS41 384 | 27O 187 | INsd02 1
BC149 12 1 80 8 | BT100 165 | suaes 16 | MC140doUB 43 | TA7603P 439 | TDAZ560 350 | 27128 313 | IN5403 12
6 | BD278A 81 | BT101 120 | 50 MC7742 1.35 [ TA7611AP  2.92 | TDA2571 490 | 4116 110 1 N5404 12
gg;gg }g gggg 1& BT102500 }gg il }g MC7812 1.35 | TAAS70 398 | TDA%76 375 3?643@'20“ ?23 IN5405 13
8C160 52 20 75 | BT108 159 | 2N3708 17 #rznsgom 2.20 %58 zzrﬁ %52;7% ﬂg 6264 2.75 :“55289 }g
38%3 ?2 gggssg gf 87109 131 | 2N5294 8 | M3 2.20 | TAAS50 55 | TDA2581 3.30 zagﬁw 4.09 | 1Ns408 2
BCIre 12 BDS36 L9 | Brite 1,87 | 2N5296 48 | M3 535 | TAA630 390 | TOAZS82 260 | Z80ACPU sﬁ'" ITT2002 = BAX16
BC171 15 | D% 149 | BT119 3566 | 2N5298 6 | M2y 250 | T 1 1% | TDA%93 295 | 871 00 | Y969 - Disc.
B172 Is ooy o 1u gngﬁ;m 3.66 | 29837 1.86 | ML238 6.00 | TAAG61B  1.20 | TD. 690 | 20213 7 | REP BZX85 2V
BC173 18 | EDesa- 1% 8 [ 2.07 | 2ns4gs 53 | ML239 2.50 120A 1.49 | TDA2610 a0 | 273 21 | General  Purpose
Bet74 10 | 6701 d U104 2.00 | oNg107 75 | ML920 412 (A)Z,SS).(AS),(SA). TOA%611A 235 35 | Triac 95
Bty 2; goror 235 BU105 158 | Ng109 81 | ML922 3.29 | TBA120B 1.30 | TDA2640 292 5”‘5889 2.00 | Skear £1.19
10 | BUT24 190 | 55a715 198 | ML928 218 | TBA120SB 137 | TOA2652  7.31 | 74LS260 0.5 | gyeer £1.19
BC182L 15 | BF115 38 | BUIZ6 175 | Secien 170 | MMS3B7ANN 415 | TBA120T 149 { TDA2653  s5.9p | UHF  modulator
BC183L 15 | BF117 36 | BU204 150 | 22 i MRF475 250 | TBA120U  1.49 340 | UMI233 - 2.20 ZENER
BC18aL I | Brizo % | Bu2vs 1@ o 18 | MRrar7 - q000 | TBAtM0G 156 | DA% 272 Ftd G0 (2 DIODES
BC187 25 | BFi54 15 | BU208 18 |25Cos  vm | Mo T8 Torse 178 | oo oo M'{got"‘g,fm 480 | BIVISC2 - 1.4
Bz 10 | griss 19 |BU06A  Tes | SCHTZY S50 | NSISIL 328 | TeAWON 275 | TDABI®  zop | Mcrocumer 500 | BEX6T 130V 28
3 60 27 | BU208D 220 | 25C173v  1.69 | SAA1025 850 |  (TBA1441) TDA3500 6.90 | Soider suckers anti g
BC209 10 | BFi67 24 | =BUB00 25C1306 273 | SAATI2d 534 | TBA440P = 2550 | TDAIS60 60 | Salic ke
BGz1p is | BE73 3 |BUWSTA 384 | 2SCIa7 30 | SAAIZSD 459 | TEAMBOD  Ta | TDABE! 66 | Mn 450 | BEU9Mange 10
BCa12 5 | Bt 20802 210 | 2501449 1.67 | SAA251 575 | TBAS10 300 | TOASS2  gep [ . 5.40 ﬁzvss e 10
BC214 12 | 8179 2 | Boa 90 | 20 8 | My oa TBAS?O?O 15 | DAKSIA %0 - 22 (agomy
BC2Y 14 | BF180 B B0 3oy | RSS20 GUND 630 | Tonsio . 176 | ToAdy.  &oy | VOLTAGE REG. b
Bh H|ER RlaE e Tl |m isimRo gnimie ixim p 00
BC252 12 | BF183 B 20 | 25C1986 SAAS0 i i St I.C.
BC261 33 | BF184 fg ng% ?fg =25C1061 294 smz?g g’% mﬁﬁsgo 13 | Toe 1o |2 L DILS?CEIELTS
BC262 30 | BF185 36 | BUSD7 2.94 | 25C2028 1.82 | SAFi032 6.30 TBA67138X1 g'asg L?b’sosag ;'g ;glg ;g 8 way ’ 22
g%g g g;194/394 }g 3382& 495 ggccgggg 2.60 | SAF1039 7.77 | TBA700 2.12 | UPC566H 2.95 | 7824 78 | 14 way 29
pea 2 | e I Busta 1.45.3 S 2.90 | SAS560S 2.07 | TBA720 2.64 | UPC575C2  3.40 | 78L05 68 | 16 way 2
BC303 3 | 8% 16 | BUXB 150 | 25C2091 134 | SAS570S  2.07 | TBA750 298 | UPCS76H 260 | 78L08 68 | 18 way 2
po ) R 2B 1;3 25C2166 .13 3.25 | TBASOO 1.62 | 1PC585 3.06 | 78L12 68 | 20 way 32
BC8 25 | Bride 18| MoRz20 50 | 2SD870 (Sony) 6.35 | SASE70 3.25 | TBASIOAS  1.38 | UPCS87C2 234 | 78124 68 | 24 way 3
BC323 % | Brigo 21 | MEg Eg DEC 220 | SAS580 2.00 | TBAG20 170 | UPC1025H 295 | 7905 98 | 28 way 45
BC328 18 | Br224 4 | MIES20 Y A - S L e R R B B
2.20 i - -
g(c:gaag }g ggﬁ? gg m% 1.32 Thvises 220 | SOI8 925 %ﬁsm& 300 | UpCioam 94 | 7912 93 | DIL1to QUIL
BC33: 18 | szl 38 | MpeA9 35 | Transisor mouning d 950 325 | upct 1.56 | 7915 98 | 14 way 2
8C527 35 | BF2S? 34 | MResd s |kt 1086, 103 |Siege  1E | T 19 | o 35| 7o % | 10w -
. X i d I 924 93
BCr 13 | oz U | s 246 | 0206 30 Siagp 336 | TCAT80 230 | UPG1163H 248 | 79L05 72 | B a
BOoM o 13 | 1239 34 | MRarg 280 | STRU1 530 | sirs 205 | TCA270s0  2.50 | UPC1167C2  2.70 | 79L12 72 | QUL to QUIL
= B2e? Rl 191 | STRES ] SN76110N  1.42 | TCABDO 595 | UPC1168C 320 | 79L15 72 | 14way 32
BC549 10 ] 20 850 | SN7611SN  2.27 | TCAS30 344 | UPCI176C 253 | 79L24 72 | 16 way 3
We try very hard to stock all that we THERMISTORS ZOMMODORE SPARES CRYSTALS LEO.s
advertise but if for any reason beyond | varios o0 | 6526 15.50 & FILTERS 5mm Red, Green, Yelow 14
our control we do run out of anything | VA1040 75 | 669 I e & | Wty oy O
. N = VABE: 15, d z mm , Green, Yellow 14
we will |nforrp you as quickly as possi- vmogg g 901225 1550 | 4.3MHz 1.39 | Flashing Red COX21 62
ble. Some prices may change because | gec puaL ros 1.68 | 901226 1550 ggmiéz o e caxz2 56
oo 2 o | 901227 15.50 I 6.00 nel Clips 3mm 04
of product availability. GEC DUAL THERM. CKI ~ 1.88 | goc4’cy 1550 | 10.692kHz 6.00 5mm 04
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ABBEY STREET, 0 i cuaases M CONDUCTORS oo gm0V
Ul
ACCRINGTON, LAN ) (0254) 36521 Tnytstor TICASK X0 20 | SMP Rl Mot 293V00N013VI63V22 s
'y /ICS BB5 1EE. 32611 "Yﬂstg(r)szgvgsav X9 1.18 | Motor wr':‘?)';'g 32.79
SONY PARTS MECH. At RRN) 153 = Toosav | Coeang mggg'! Vi 10.32
REPLAC! HAT1741 329 10| Capsia Motor V23/3V24/3V293V. gz.81
e cv SEMICONDUCTOR Drum Assembly Main s LA Mz 3z A8) | Reel Motor o Vaorvan i
Diode CVIZE GEN § TG STl rees Mejraase b 3 || T L V29/3V30 %
l . 234 ind Kit 9 : somb :
Diode 151555 acild 142 | Gonr ¥y oY Stcetn agg | Mc1og V32 S8 Caset ot V3t 18.72
Diode UOSG K181 25 | ude P SICoUB 3n | MO PXATX 383 | Mode Contecl Motor WA 697
Diode V11N o ouB % | pin oe bin Kit SLF1/09UB g | 7 N1219 ik 10 %0 Capstan Motor 3 /3V36/3V38 5id
Diode VIIN - KVigious 55| Binch Roer TC-GEN s28 | 1DALZ 10 1143 5/3V36/3V38 2%
Tvitor S6.2644 KV-GEN 29| pinch Rolir TC204SD e Tohses X10 344 :
Thynstor $G629  KV1810UB 4,08 | Pinch Rolier ;‘%44/443 42 L 5% IX90 6.00
)emstor $G-6533 KV-GEN = SG6 6.42 gssem Holder 5 o6 | DIC144WF IX9/TK10/TX100 38 REMOTE
CX104A T Lover F%?wara ToKea 14 Toyiom CE9000 e || dzeglenies ety
CX1364 KV1810U8 i mbly 2 5051V X90 3.20 Non Text 20A2/228; 38.60
$x1a3a \S/IR—GEN ;’;2 FAWheel Assembly wmg o6 ™ X9 89 7081 /37%317/?&17/131/%4713/
CX186 SeaLe ol e aessemby S SLC7U 318 | %001 bt s | SR 7361/37371 8y
Shng. Ris20008 328 | Brte hasamaly  SLTLR 2 e 148 | e Siarticy Car0sy e
2. LC7 X !
TCPiGoFs  SLeaup 1330 | Assomby » 142 | gpriEd'th v k1 e, o
TDA2578A KV2752U8 137 | Tsi S sLosuB o G e 27 TR AR
i . 1.
Please ask for any part not listed # (s;gmL" st Lo Whi2 s 10 Voit 705 V29 pE; ®
Ue13dc - Kv20sEy ' Bt L WM2 28 MANUALS Piease check for M
UPD sdecior - Sic7uB 2.34 | Lid Timer W2 B | fevce Manual Tcam‘""ab"ﬂv R SWITCHES
Bl SRTMf|Bme,, M6 ST T
288 771 SLe7us e |3 C7 Capstan Motor W | Srvee Manca 1 e Focusiun 0 P
e i 33 | Coomrkt 3400 | garvis Manua Tis 0 08 | ot ey 020
25A 1027R 14 Y rvice Manual I 29,04 § awer) 37141
B Sicie % 84| Sorvice Manial R 204 | & Wy Tuner un 12.88
258 733 anual ™ 1. 1) 37360
Roimc vz % BELTS Svis Manal U0 Soos i HE | Byl 1350
258 8% G % | Toks o pa To/eh % s‘:,&eme"t "o avog R Z"é“"‘” Gkl a0 20.44
3 3 & uttos
25C 403C SYBT24-375.01 142 | Do " TESEN % | S Marva w2 n Switch Assmb3722/4722/ 82
e G 25 | Caoeay Rul Balt Teee g6 | Sorvioe Manual N 5 6722/8000 20.70
1034 2.34 i 692 9 ice Manual oy -
25C 1061= GEN 528 Capstan Baft T g | Instruction Man V9 .42
Fiat New Bal (135/1365D Serv ual  3v29 20.00
251986 it TC186S| 9% ice Manual 3
e | EEE BB et 12 33 | oI, woueTos
28 | Take Up Belt ‘nstmcu M - FHT Transfo 4
25C 1316 CEN Boht HMK3000U % on Manual  3V30 18 | U mer  TX10 253
S e M. S e il | et 58
25C 1364 GEN 25 | Bt Rewind % | Service Manuaa?ual ke 238 | Ling OuputTranstormersan 15.00
e 55 | Forward Bel a2es0r 152 | Supplement to 3v35 3V35/3v36 A8 [ Bl Chole ormer38030 28
25C 1413A N Motor Bl Va5 102 | Supplement ° Buas 720 | DCinout Choke e ol
25€ 1475 KVigi 7.38 | Fabstan bet VEae 152 |3 o 34 | Mans Trnsiomer g0 %
25€ 1982 G 18 25 | Coneean b g R Jvaz 9 o | Loearlneal ™ n 15
S 143 | Clonaon Steooonp " B J ) | I muClole TG bt
25¢ 2009 AL Do el SLB000UB % 3072 60
25C 2278 GEN 25 | Fast Forwarg o SL8000UB 438 V.C.R. BELTS
ey % | Threading el e Bt STt 1% | Gounte bk 2 2923V003V1673
7.38 or Belt 2 V22
Pt tme  HER. W PR SRR 8 RS
unter Beit 22 ake MENT
25C 3153 RVt 29 | Fast Forward Ben ST 2 | Capstan Bet 02 279 i e e 3292’3V00
25D 257 o7 408 | Forward el L3000 9 3292/3V00/3V01/3V16/ ' “mma G Assembly 30007 b
25D 725 Y 23 | Bt el % | Unloading Belt e a8 | Auio Control Head ly 3v00 o
230 773 K 2204/2704 504 Fast Forward Belt SLchB % | Drum Motor Bet V00/3V16/3V22 . Sub Assembly e 97
et iy %5 %orqe'gg.rnge Bt Sicaim self(Joe=miintleet L I » Pt orward Jler e slasvezz 38
70 9% SLC6UB % pstan Belt 3 g i Pi ard Tyre V003V 63
250 1164 Kva704E 6.42 SLCEUB o | Loading Bett V26/3V30 60 | Pinch Roller $900
XY DO % Caﬁs'a" =] SLCEUB 9 | Loading Belt Ve 182 g, . TR ALY
2% 140106 KVassaaros 4.08 PS-5520 etc 338 L°Eg"§g i N & ga%"ses‘éiﬁtﬁlﬂa e 3 W02
4.08 . pool Drive Belt3v35/3v36/3 60 | Take Up ldier Ass -
Up Clut V38 mb  3V00 up to Se 16.60
. SUNDRIES i, e SWITCHES PO s Svsovssavas il vbi Sl 18503
HF Tuner BT-871 KV1810UB Swilch. P.B. Chan Kv2022UB Capstan Belt N353 60 Take Up Idier Assmb 3V00 up to Serial No 27700
Booster Antenna L 37.20 | Switch. Push P nel 182072 & 1340 % V36/3V38 Serial No. 19007
RE Vo™ STV T2 | Svien.usn - Sisoon 1820 VIDEO HEA L2 3\,16 . e
60.38 | Switch. Push Button E00LE % 33@ Bmm Assmb  3292/3V00 8 dal No. 16510
SONY R Switch, Po KV14/2060UB v rum Assmb V2 35.94 . 3V22 Serial No. 277
oL ONY REMOTE CONTROLS Swich. S Record_ S\300008 gaa | Upber Dum Acsma 2200601316 3.4 | Pewind ider Nie" o
SLCEUB a0 | Syich. Side ag) B % V2 3vay Take Up Tension Bkt 3123 852
SLE7UB 1740 | Soten-"push SL8000UB atiavasiavasiavas Toke. U Sponl Ider > e
200 | Shon o KVGH 42 | Upper Drum Assmb_3V2813v30 o | ST avs o
VIDEO Button, Stop/Eject Wt 550 3574 | ider Gounte 3W39/3V30 212
ﬁg tsembly /Aung(gU';EADs nob, Control SLC7UB g Tuning |ndic¥!)[,)Eo LAMPS R:ssege"" er Pl;{l:)ezsmqgv%/avso l.g
sembly SLC6UB 24.10 Lamp x w29
9 Take U /3V30
S ey, B2 | MANUALS (Zem VAT Cassete amp  32923V00 g | Spool b Gich Assmb 3V293V30 20.85
rep ﬂg{mg"" Manual  SLCOUB ) Cagﬁe Lamp V16 3.66 | Assmb d'efav 236
v SVA476:205-5A :nslruc‘lg!'ll i SEline ] esete Lamn 6 Tsa | fassene  Housig I5IVI6VIB m
ideo Head nstruction M. Cassett L IVI5/3V:
L e Oy £ | e L 8 Gl 2 | s 42" o
ideo Head DSR- 41.34 ion Manual 200 | Holder : Cassett
Video Head DSR%Z g}:cs/CWUB 42.00 'S';s",uchon Manual &2%?8’9 2.00 | Cassette Lam 3V29/3v30/3V31/3v32 < COver 3V29/3v30 23.52
Head  Record-Play- 8000UB 4574 | Senviee xl':"ual HMK vo 200 | Cassette Lamg g\‘:29/3v30 . 20 434
back PR 28-3602C/ ﬁmg mam m‘”"ﬂ‘é Mkt §§§ PH;J1/3V32 m‘] T
Heat anyal 8.25 NE|
head  Record-May- 1347 | SLEEuR 1.25 KT3 pgnps KT3/K30 PARTS | M Booster RS/MIXERS BOOSTERS
181-3602D se"’?w Manual SLC6UB 825 Mai or 1.80 Mix Booster
1000 A2 | Sevee Manual - SLCUB e G DR Lo~ ol g& 20
SLCUB Mk 2 i Onvaff swi 1 ster 3 59,
SPECIFIC COMPONENT ¥ Gan 8.25 mp‘.’e", switch Mod. 933 g:;g U Tuner PR A
Philips G8 knobs sm S N odue 9.00 L 12,80 | UHF Tunes 3V35/3V36/3v38 38.12
o0 hansductor” S I e 00 Decca Speaker 8R oo | 23 UF e chroma panel 31,08 | Vare Turer 3 3.08
Thom 1591 speakers sm 2% | eumafm % AT owien 8 | B mode 1889 a0 i
] 6.20 cca 2M2 HT . G11 ling lin coi 61 .G B. panel G )
Trom 1500 conls g 820 | Bye7at e Hom. % 6l o 3 5. 353 | Sound panel 12.87
FocK frame 470K line 59 Dflsaz Jines DL20, DL, .50 G11 line scan panel .75 | Power panel 1250 | K30LOPT
s control Thom/GEC each | CRT1 DL700 neT G11 power panel pes Mams input pane| 21.48 | K30 focus unit 7% S
ibom 9000 focus unit 295 | CRT lube base 220 G11 omebase pane 4108 ne sy pane 17.96 | K30 EHT lead 358 PECIAL
om 8500 focus unit 8.40 | 63v lé'al anode cap 53 G11 bridge trans, 1.50 Mafk chroma panel 2649 | Selector unit 1062 feary) 13-?0 OFF
Thom Tx10 focus cont 415 | Fou e M oS R G [ Ewcorecycoi 2.35 | Sound module 1980 [ JUS 1000 panel 1234 o ER
Decca brige s, 1020 | Foms hoer B0 Gimien 33 | 1028 | K ourcuicres 1753 | | IMITED STOCKS
1.97 | AFC unit G8 220 Gi1 358 W resi 6.80 s uni - Onioh swich 0 COM
88 GI1 AGS 106 dodes o T Simine o Tekted ST | ) ui | GN |FP|".AELEEL
Priiot OO EHT Lead  mran | Do byl NEW INCLUDES
o iode ZTX 338 .90 U321 TUNER
£12 + VAT
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WE HAVE A FULL

TEL: 0254 SUNDRY VIDEO ACCESS ﬁﬁ'ﬁﬁfccié‘sfgrlﬁelss
p VHS Drum Motor 25.50
a a 36521/32611 VHS Capstan Motor 2550 FROM TRADE COUNTER
Sanyo 5000 Ree! Motor 12.95 AERIAL EQUIPMENT
104 ABBEY STREET, ACCRINGTON VHS Idr 5.5 | Qutdor Slter 550
ideo Lamps . lastic Tape
3v23 Lamps with Plug 1.95 g.ezﬂ:rPlu S | ; §g
Video Care Kit 3.50 op Aerial !
SUNDRY EQUIPMENT FILAMENT LAMPS sy VIDEO PINCH ROLLERS w35 | Uniersa Coming Kit oo | Coop Aera Tn
Test Lead Set 4.20 | HES ROUND BULBS 15p PANASONIC  NVB00-333-370.777 4.35 | Video Head Cleaner 90 | Atenuator 6dB. 1248, 18dB 1.80
Degaussing Coil Stick 19.00 | L23m x 01imm SANYO VTC9300NEST000 435 | Sham Reel Motor 15.60 g7my1c|f'"ef7[§]°dﬂ or 100 ﬂg
Signal Ejector 4.00 [ 6.5V 0.3A e TCE 3V00-01-06-16- " | Reel Idler (Sharp) 2 A U 80
Elect. Circuit Tester 150 [ 12V 22w 22— 381/383/386/9100/9300/9500 Surfaze Spitter 1.70
5A Choc Blot (12) 40 | eyt (LES,) BULBS  12p : ﬁat’;)c'g ’fgf' Drive Pulley ggg A Splitter 0
Fuse Wire 5A, 15A, 30A 05 | L 20m x DSmm " vsg7%€660-l100-7700 :g Hachi ldiers b éOOMP(I:oax 101?.23
4-way 13A Mains Conn. 5.00 ( 6V 0.025A - 0ax Plugs per 10 1.
Sale Biock (mais) 850 | 1214V 01A SR Vissooesto 55 | s s IDEO HEADS o |1 B 2
13A Plug Top (box 10} 4.80 2
CAPLESS LAMPS 26p
Probes (x10) 1090 | 1o Dam PS8 BetySan B0
Probes (x1) 10.90 | 6v 0,047 VIDEQ BELT KITS Phiios V2000 S3100 ANTIFERENCE
Micro Pliers 4.20 [ 12v 0.04A VEKTT 1 AKA 533009500 V53600 Pm"gs 200 E4100 (S;gé 11 1S|(J)Iit;jer 2.:;(7i
Micro Cutters 5.00 HR3300:H g utiet .
iins Swi TUBULAR LAMPS CAPPED  31p HR3330:HRI360 Sanyo 9300/9455/9500 53.00 | ¢51000 Combiner/Splitter 6.15
Philips Switchable Probes L31mm x D6.3m TCE 3903 3V00IVIEV2 350 | Sanyo 5000/5300/5400 53.00 &
{x1. 2x10) 13.25 mm .3mm VEKIT 2 PANASONIC  NV70008.NV7 300 X -8 | PU1240 Power Unit 11.65
6.3V 0.15A Wil ek el Toshiba V5470A BDP 50.00 | UP1300 MHA 909
Factory recon. Avo meters 119.00 g3y 0254 LCSET: Toshiba 9600 Upper Ass. 12.50 | XS2U Xtraset 14,56
Cvo B;g:rv 2.95 ng 0.:14AA LC Ev C5SASLC5UB: Toshiba 9600 50.00 | 4 way VHF/UHF Amp 40.71
ero Board 259 0.15 Sharp 2300 58.00 | 6 way VHF/UHF Amp 50.68
LG Solder Sucker 620 | 8V 0254 NETUBSLCTECSLCIE snag 6300 58,00 | XG8 High Gain Aeril A-B-CO-WB  17.10
Solder 500g 0|, % g-?éA T 4 sony SLCSSLOTSLIGMER: 375 | Sharp 7300177007750 58.00
O.LY. Sodder ARV SLB000AH Shaip 8300 58.00 LABGEAR
Solder Sucker Antistatic 540 [ 1ov o2a SL800OLB:SLBOBOAN: Sharp '3300/97(13 56.00 d
y L :SLi p 4. j i 8 d
Trim Tools WIRE NEONS 9 [vekr ssony  SL3000UB 4.pg | Hitachi VI33E/GEC 4004 3562 | Eh7065 VHFIUHF MHA W/B 12v 15,05
Metal End 30 { BSVAC/90VDC Series res VEKIT © PANASONIC NV30008 2.0g | Hitachi VT11/GEC 4100 35621 cu7oee 14.04
Solda Mop Stn. T R R e A 1 -8 D 0 43 | Bt ooty gauge i Gl o7 N 12V MHA (Speciy A6 of
Sidecutters sm. 1.20 VEKIT 9 PANASONIC NV86008:NV86108° )
Long Nose Pliers 1.20 5‘5“2‘,,,‘,,',"’"’ LAMFS % Vo1l 425 VIDEQ TAPE CM?7068 UHF 12V MHA High Gain (Specny
Surge Protector Plug 12550 | 6V 0.04A VT 1D Tosti  VeG0, 3 I sKe £180 290 [EB0C0) g st UHE it
Quick Set Adhesive 75| 8v 0.04A VEKIT 12 SHARP  VC6300:VC6600 400 S ngo g.zo Mains) 13.
Sm. Neon Screwdriver 4 |12V 0048 /YOI 100 A | e B 385 | CM7243 Second Set Amp. UHF  12.72
Lg. Neon Screwdriver 85 | {av 0'04A VEKIT 15 VC HR7650 250 E120 324 | GM7093 Behind Set UHF AmD 3
1.C. Inserters 1.18 | pa 2mm VEK:} 19 n:}AEm w?%oa Hz £180 385 Sets
Automatic Wire Strippers 6.95 |45V 0.06A AT 11 2 | beta e 522 | CH7063 Dist. Amp. VHF/UHF17db/output
Scart Plugs 295 6V 0.06A vCe 240 While 6.20 cwma VHF/UHF 8+1 Dist. Amp. 43 26
Scart Leads 3.50 | 8.8 gggg" 360 Stocks 6.33 [ CM9700 27mhz CB Suppress. ~ 4.45
TAB1 Car Baftery Leads/port. TV Thom [ 0.9V, 8- VIDEO IDLER TYRES 480 Last 7.23 CM6011 Outdoor  Splitter (2 way)
1690/91 447 8v 0047 LV i 7
om | 8V 008 0.Dia LDia Wit C 1700} Pikips 1200 17.50 | 88003 Fush Singe et 195
TAS1 Car Battery Leads/port. TV Thom | gy 008 SONY %7 174 49 50p Moo Hus ngeO ure 20
1613/1615 366 [ 12V 0.04A SONY 242 18 5.1 50p NEW LABGEAR CM3034 UV Croup. Ehers. with o
Car Battery Leads/port. TV Philips  3.95 | 12V 0.06A HITACHI 318 25 49 320 | - cM7271-MHA 15db 8.66 * | Through Pass (state AB/CD) 8.07
Universal Car Accessory Cable 1.9 | 14V 0.06A el e §2 520 | - CM7274 4 Way Dist 2145+ cmgoga 6 Way Passive Spitter 972
Dynascan 467 paiy agg | 14V 0.08A . T 52 | * CM7082 UHF VHF DA 85.69 * | CM7042 TV Games Combin. 3.00
Dynascan 470 Tesyers 299 | TUBULAR LAMPS (Wire ended)31p | PANASONIC * CM7080/10 UHF NHA 1571 - | G300 Fush M Gt 32
B+K tube bases Dynascan L22m x D4.25m 45 27 31 50p 8%83% \c/ﬂF/l[iﬂFGtﬁnlexer “g'?g
No. 1 909  No.14 1663 3V 0.06A AKAL 26 20 39 S0p SERVICE AIDS Teloverta up converta 7122 36.20
No. 3 950 No.15 16.44 | 6V 0.05A VG 28 34 39 960 | SERVISOL Freeze- It 1.20 | Televerta down converta CM7057 41.01
No. 5  9.09 No.18  10.83 gg g'gisAA e 239 48 4 56P | SUPER SERVISOL 1.04 | 7064 DA UHF VHF 2808 30.06
No. 6 11.08 No.19  10.83 y SERVISOL Feam Cleanser 1.02 | 7094 DA 4 way 19.50
No.7 909 No2l 1440 |1av 00 SERVISOL Prastics Seal HK
No. 8  10.08 No.23  13.85 ' REPAIR KITS S B 1.30 ANTEX SOLDERING
\ ' i Remote control handsets for Philips sets KT3/ | SERVISOL Tubes Silicone Grease  1.66
xo' 13 11’:? :“0' g‘; 12;2; PLUGS AND SOCKETS | k30 chassis inc. foil unit button matrix and | SERVISOL Aero Kiene 9 EQUIPMENT
0 g : -37 15 pin DIN plugs 180° 20 | instructions. SERVISOL Aero Duster 1.28 | C15W iron 240V 6.20
C15 computer cass. 30 | 5 pin DIN chassis sockets 180° 28 | ppii part numbers: SERVISOL Excel Polish 96 | 240 Element 2.75
€20 computer cass. 33 15 pin DIN line sockets 180° 28 | ojl 512 275 82 or SERVISOL Video Head Cleanser 90 | Bits 102 110
SYa” floppy disc s/s s/d 1.61 | 5 pin DIN plugs 360° 20 212 275 83. Super 40 1.66 106 1.10
2M Fly Lead 70 | 5 pin DIN chassis sockets 360° 28 | gytion matrices: 432 370 37 o Fire Extinguisher 640G 3.08 820 110
4M Fly Lead 1.20 | 5 pin DIN line sockets 360° 28 432 370 38. Heat Sink Compound 25G 110 821 1.10
6 pin DIN plugs 28 G o CS1TW iron 240V 6.40
OM]Fy{Uead 190 16 pin DIN chassis sockels 5] e pe Silicone Rubber Tube 110G 2.98 | £5240 Element 275
Figure 8 Mains Lead 62 | 6 pin DIN line sockets 28 | NO- 2 Wih Teletext £4.50 | Soida Mop standard el 77 1 Bits 1100 110
Computer to TV 97 | 7 pin DIN plugs 35 1}8‘13 1.}0
7 pin din to 5 pin din 98 | 7 pin DIN chassis sockets 36 1 1.10
5 pin din t0 5 pin din a8 | 7 pin DIN line sockets 30 REMOTE CONTROL HAND UNITS XS25W iron 240V 6.50
Fluorescent Starter 4-80W) 15p | 8 pin DIN plugs 56 Some are original some are compatible types. X5240 Element 2.75
Tinned Copper Wire 8 pin DIN chassis sockets 64  DECCA 100/101 US Non T.Text 158513 23.80 | Bits 110
14SWG 100 A 1.86 | &Pin DIN line sockets 55 | GRUNDIG TELEPILOT 12 IR RTP20 13.87 51 110
4 ujg -2 | Phono plugs 12 | GRUNDIG TELEPILOT 8 IR RTPO5 25.10 | Temp. Controtied
17SWG 60 Amp 1.86 | Phono chassis sockets 10 | GRUNDIG TELEPILOT 160 IR RTPOS 2510 | 30W Iron CSTC 16.95
19SWG 45 Amp 1.86 | Phono line sockets 20 | GRUNDIG TELEPILOT 300 IR RTPO7 18.87 ( 40W lron XSTC 16.95
20SWG 2.75 | 2.5mm Jack plugs 11 | PHILIPS G11 US Non Text US8253 22.00 | Unit !or above TCSU1 68.95
22SWG 25 Amp 1.86 | 2-5mm Chassis sockets 14 | PHILIPS G11 & way.IR Text IR8435 23.80 | Stan 2.10
nsulated Copper Wire {0.4mm dia).9.11 | 2-2mm Line sockets 17 { PHILIPS G11 US 31 Bution 69117187 27.00 MOXS Auto Repair Kit 8.40
LS =11 | 3.5mm Jack plugs 15 | PHILIPS G11 US 2 function US8518 21.00 | Cordless Gas Iron i
Battery Press Studs Min. 11| 3.5mm Chassis sockets 24 | PHILIPS KT3/30 IR Text 1234 IR1234 19.87 | Tips for Gas Iron 5.00
Std. 15 [ 3.5mm Line sockets 18 | PHILIPS KT3/30 IR Non Text 1201 IR1201 19.87 | 25 Watt Philips Iron 5.50
g.gmm gereo 'arfk plugs et ?g THORN Exwuv? IR Text - TP8431R 2.00
.omm Stereo chassis sockets Remote Control Tester .
LOCKI,NG CABLE TIES 3.5mm Stereo line sockets 28 WELLER
Up to 25mm diameter, 100 at 54p | 6 3mm Stereo jack plugs 36 Heat gun 15.95
Up to 55mm, 100 at £1.41 | 6 3mm Stereo jack line sockets 25 DATA BOOKS Heat gun tips (pair 57
Standard mono jack ;Iugs 20 3/16" Iron tips 25W (MT5) 57
SOCKETS ELECTRICAL BA | Loud speaker plugs 2 pin 10 (Zero VAT) EVER READY BATTERIES
320A Single Gan 1.30 1.0.C. plugs 36 conn. 5.90 | pair of A-2/2N2S TV180 R20S 39
ing ng -99°11.D.C. sockets 36 conn. 6.0 | N IC Books (data only not Equiv.) LINI 5 95 R6B 15 | AUDIO HEADS AND MOTORS
3208 Single Switched 1.95 | BNC plugs 1.15 R14S 33 | Mono record/playback 432
IC equivalent booklet £3.25 and transistor piay!
320C Two Gang 2.53 | Coax plugs Each 18 ivaient booklet £3.25 R03B 18 | Stereo playback 479
3200 Two Swilched 3.92 | Packof ten 1.8 | Squiva'ent bookel £3. PP3B 84 | Stereo recordiplayback 4.99
H Line connectors 16 | TOV1 Trans. Data Dictionary 7.50 | PP3S 74 ¥
Switches Stereo record/playback {Dolby) 6.90
320E One Gang/One Way 80 Eg;ll;fﬁ:lngle:g;emale sockets 1 fg g;ﬁ? Hg Monostereo erase 2.5
D CIITES 105 | PL250 with reducer 30| TURNTABLE DRIVE BELTS [P 117 | e 0" clockwise molors, oo
320G Two Gang/Two Way 1.78 | Reducers for the PL259 16 1289 63 | gy MD9516 495
FM plugs 5 ALL £1.20 12V MD12517 495
CABLES 100m Froqudllse cuDlS(M - gg }g;g MOst m(_iyenlegldogels )}
FO31 2 Core Round .75mm? 15.47 | |7 Hine Socket (Meta ost Philips S RECHARGEABLES Ever Ready
F032 3 Core Round 5mm® 1575 | porne S0y 0| 1570 os cpradodet RAG (HPT) TS {ppcasSe i IDRIVEIBENTS
FO35 3 Core Round 1.25mm’>  28.21 860 Some Sanyo Models gﬂg ngﬂ %2} 3%m 35 46mm 37 5'm 37
FO41 Speaker 7/0 2mm 3.90 ] TBO! Most Panasonic, Sony, Pioneer, Tech- ‘g9 |66 39 110m 59  76m 43
- We have a fully equipped computer RX22 (PP3 4.89
Coaxial 75R 13501 ™ store ~ Come and visit us ~ 803 r'v'%sstagg?nsw Universal Charger 750 |0m 43
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P. V. TUBES

HAVE MOVED
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE.

Just phone
ur order
rough, we

do the rest.

Buy with

Access [BaRcLAvCARD
A [ £

Telephone: Accrington (0254) 36521

Accrington (0254) 32611

SUPPLIERS

Telex: 635562 Griffin G (For P.V.)

OF TELEVISION COMPONENTS

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 QUTPUT mmgg.gs RECTIFIER TRAYS REPLACEMENT ELECTROLYTICS con MOAINS DROPPERS - NEW VALVES
ELC1043-05 8.40 { R.B.M. - THORN 950 Mk II 4.25 | PYE 169 (200/200/100/32 3.74 (DI 2 4 1
ELC104305 Mulard 1250 [RBM. A774 Moo 11.74 | THORN 1400 3 Stick 520 | prLire e e 302 |DECCA 27R47R 140|0¥802 38
ELC1043-06 8.40 | RB.M. 7718 22 18.50 | THORN 1500 3 Stick 520 | nEGCA 30 (400/400/350V) 3.74 |DECCA 56R/6R8 1.40 | gorst 1.08
ELC2003 16.50 | PHILIPS 320 8.70 | THORN 1500 5 Stick 509 | 80 400350V /% [R.B.M. A823 56R/68R 94 | dan ‘a8
Philips G8/G9 10.50 | PHILIPS 210/300 Mono 10.00 | THORN 1600 6.50 | D (400/350V) 4.37 [RB.M. 161 B2 ((lS 17
Philips G11 (U321) 9.90 [ PHILIPS G8 8.75 | THORN 3000/3500 7.98 | DECCA 100 {800/250V) GEC 200072018 70 | e6 gy ‘80
U2 7.20 | PHILIES G9 .50 | THORN 8000 6.95 | PHILIPS G8 (600/300V) 2.53 |GEC 27840 64 | ciiae o8
U341 9.50 PY'ELE'BS; - }gg THORN 8500/8800 7.15 | PHILIPS G9 (600/300V) 2.44 |PYE 725/31 3R0/56R/27R 184 gl g8
U342 8.50 YE 713 rinted) 4 'm THORN 9000 8.70 PHILIPS G11 (470/250V) 3.19 PYE 725 56R/2 1.04 ECF80 1'30
TX10 Tuner 875 | bYE 7o 105 [L;Egg: %30/1330 g;g PYE 69177 (200/300/350V) 907 |PHILIPS 210/5050 30R/125R/2k81575 £Cras o

NN 100 | DECCA 80 7.2 | PYE 731 (600/300V) 255 |PHILIPS 21055051 1 18R/148R 1.93 [ECHS1 180
PUSH BUTTON ASS DECCA 100 '58 | DECCA 100 7.50 | RBM A823 (2500/2500/30V) 1.83 PHILIPS G&/5081 47R Section 72 ECLEO 84
Decca 4 way " 7.93 | DECCA 1700 .00 | UNIVERSAL 6.00 | RBM A823 (600/300V) 3.12 |PHILIPS G&/5083 2R268R  1.38 () 430
6 way g.17 | OECCA 1730 58 | GEC 2100 7.40 | RBM 7146 (300/300/350V) 3.91 |THORN 1400 182 (paee 188
¥ DECCA 2; .58 | GEC 2200 (20AX 6.50 T20A 1220/400V! 2.20 THORN 1500 147 ¥
GEC 2110 6 way 10.92 RR1 1220/400V) EFB0 95
GEC Slim 6 way 10.29 | GEG 2110 18-13| GEC 204012028 5.0 | 117 cvesi9 (200120075725 3.28 |THORN 1600 MTEgs  2.20
b 110 an . ;
GECATT/PYE 7 wa 16.67 | GEC 50| GEC 2110 Pre Jan '77 7000 o A 20 (22004007 270 | THORN 3500 1.20 | ryea %
Pye 6 way (2070(5) 18.40 'H CVE 19 10.85| GEC 2110 Post Jan '77 7.00 L ( ) -20 | THORN 8000 124 0 0
Pye 697 repair ki 10,35 | [ SVG 2530152 S.851 PHILIPS GB Short Focus Lead 7.12 | GEC 2110 1600/250v) 214 | THORN 8500 136 gt 10
Pye 725735 (also Red Mk.1) 1260 | THORN 3900 EHT a0 mu:g gg Long Focus 550 z;; GEC 2040 {1000/2000/35V) 131 nggﬁ ggg Moduion gg £134 350
i IL .37 | GEC 2040 (300/300/150/100/50! 4, 51 ulohm i
725-735 tuning head with PCB 12.50 THORN 3000 SCAN T | Pore K Tryler S ( o ) EL84 1.05
ilips G8 {early) 17.82 | THORN 8000 1750 THORN 3500 (400/40V) EY86/7 68
Philips G8 élate) 18.97 ngN %/3500 17.50 ;YE g?;v/g - ;?3 THORN 1400 (150/100/100/100;150/320V) WIREWOUND RESISTORS® | gy 2.25
Rork Took a L s 1998 | BvE 743 Doubler S Lead 813 | 0mN 1500 (150/150/100/300) S0 | W IR doplova 148
Bl T sk | THoRN 1691 83| RS W Ao (o n) AV 873 | THORN 1500 (123001 35 | 1w 1R-22K O .-
S KIS They | O X0 2385 | KORTING (smiarto Semers | 1LCEN 3200 100k 0" 58 | Pefmed vaes) P|KIT7 g5
i - - K1) 32 {
i \s/cKPg(mod) s P o2 7 T K6 cvcse 7.50 1 THORN 3500 (1000/70¥) > BON RESISTORS" KTm); e
ITT 6 way wilh VCR 8.9 | RANK BUSHRANGER | ITT KB CVG20/25/30 (Mullard) 7.12 | THORN 8000/8500 (2500250063V)  3.72 CARBON RESISTO ) G
i i, T i T £10.00 RRI 20 7.12 | THORN 8000/8500 (700/250V) 2.55 | VaW 3R3-8M2 30| i’ 165
replacemgn‘l)kn o 22.42 RABYK BUSHRANGER “ | ITT GVC4s 8.65 | THORN 8000/8500 (400/350V) 2.32 | AW 3R3-8M2 30| pices 85
GEC Conversion kit 16.50 | Late T18A £10.00 ORCCATATING 120130 650 THORN 9000 (400/400V) 3.61 | W 10R-10M 38 |pccaos 140
Decca 4/6 way conversion kit 17.50 8.20 GEC {200:200/150/50) 2.81 [2W 10R-10M ) PCFE0 1.00
Thom 8500 Push Button 6.50 g+8 2000, 3000) 1469 PHILIPS 59 2200/63V 1.3 1S0id in packs of 10 per type i.e. per| pepapo 135
+ Sy €D e RECTIFIER STICKS THORN 4700 P/C 25V 132 PCFEO0  1.38
Prioe 5 1339 Vi1 % VI8 1.10 | THORN 159171691 4700725V 1.32 | PCF80T 113
SWITCHES & ACCESS Philipg TX3 1441[ VI3 126 TV20  1.43| G11 Capacitor 7N5 1500V 1.40 | See extra WV‘:‘:‘ on following PCFe2 112
On/off gen. purpose 4A 80 pages re exciting 5 1.
ol 1% FUSES Per Pack CAPACITORS Thom New Life Egchanqe ey 1
: type of 1 Voits  Mid Price 63V 1 12 : d
S ot e 12 e v sow n|wne |9 8 @ b VOEOREADS. e e
. 5 o 1 i ) AT, i
L S 250ma-500ma-750ma: 1A 60 | all prices "0 a1 0 1 inc. post & packing. betoe s
Thom 1591 push on/oft 2.9g | | SA2A2SABASA 50 | including P&P 10010 L SERVICE MANUALS PCLB05  1.09
Rank tuner butions (while stocks last) | /4" ANTISURGE n 20 15 ANU 500 2.3
b oD UonSTWTELS S chg. except a0 20 47 19 Piease check for availability
175, 27 1", 2" " 20 | 250ma, 500ma, 630ma, 750ma, 850ma. PFL200  1.86
GEC 211 tuner néons o] [ A o) oo B L Rl SBips 1w
Thom 3500 A1 beam 86 | 2-5A. 3A, .70 | purchasing .90 p 81 o4
GEC 2110 A1 cont. RiB/G 58 | 20mm ANTISURGE | books OR for N 1000 0| prps S R
:H %?nssos'mgh + solenoid }g] ?g(rJnrga ;gg exports. v 33'1‘8 ﬁ 100v 2228 1}2 Gl rnowinstock  3.90/p504 165
Rank mains switch + solenoid 4.5 | 160ma, 200ma 220 2 13 2 15 ';%] g-% PL508 290
Rank T20 on-off switch 1.95 | 315ma, 500ma, 630ma, 800ma, 1A, -V PLS0919  6.30
a7 15 7 2
oM gﬁ 2 00ma, 5A }% Loy m 1 w3 sl:ema\lls:Tsn%"Ivla'::gIes %A 2:2(1]
25A, 3.15A, 4A, 400ma, 5 d FIDELITY 0 j
MIDGET CONTROLS 20mm QUICK BLOW 315ma Spares 0 owae A0 GEC SERVICE e i
Insulated Spindle Length 44mm 100ma, 250ma, 500ma, 630ma, 800ma 90 | Fly back trans. 1000 S5 47 30 UcL83 182
Log o Lin Without Switch 1A, 1.35A, 1.6k, 2A 2'5A, 3 15, 5A" 60 | FCCZDTSBE 20 59 0 4 MANUALS VIDEO oves 135
SKC10K-25K 50K-100K-250K-500K-1M 54 | 4, £10.74 0 98 22 80| V4004 6.25 .
1" MAINS PLBO2T  4.00
th 0.P.S.T. Switch FCC2215AE 4v 10 10 33 94] V4100 6.25
log K TOK25KCSOK- 100K 1.26 | 2 3A 5A. 108, 134 W £10.74 Z 10 oaw 01 4 VAo 625 00 o
250K, , 1M, 400 48 v H 3 -
T.T.L. 74LS SERIES 17DW4A  4.50
Dual gang Controls 125 [ - 740585 98 74LS157 78 7415244 2.20
16mm Rgtary Controls 10K, 22K. 7AHTC160 741532 90 74LS90 1.22 7415158 65 7415245 2.30 | Volts D.C. WE NVITE You | 3 2;\2(% g%
10K, 100K, 112 741530 35 741592 65 74LS160 90 7415251 65| 250V0.1mF 38 TO COME AND SEE US! &
741500 58 741837 35 741593 60 74LS161 85 741253 95 0.91mF 1. 1250V01mF 59 We make good tea. | 12HG7 .20
74L502 58 74LS38 35 74LS107 80 74LS162 4.04 74LS257 1.20 400Vg-22"r1f 323 “00;7";F 335
THICK FILM RESISTOR NETWORK | 74503 58 740540 35 7419109 58 74LS163 85 74LS258 95 ,%tj S e 3&% Fs NEW MONO TUBES
THORN 3500 (5 pin connection)  1.98 | 741504 58 74LS42 80 74LS112 50 74LS164 85 74LS259 1.70 0.047mF 46 2000V 8.0059mF 1.99 MULL. A31510 110° 12 22.00
AR L 2.20 | 741505 58 74147 85 74LS113 44 74L51651.50 74LS273 1.00 0.033mF 33 2500V 0.002mF 50 MULL. A34/510 110° 14" 26.50
THORN 9000 (Circuil Ref. R7047) 2.5 | 741508 58 74548 83 74LS114 70 74LS173 132 7415283 1.30 gimF 3 - ASOA20WR 110° 20 18.50
741509 58 74@9 g 7415122 % 74L§174 85 74L§3293 1.20 0.22mF 66 AB1/120WR 11E$ %:J s 2050
CONVERGENCE POTS 74LS10 58 74LS51 7415123 80 74LS175 85 741S352 1.40 04TmF 98 N
740511 58 741S54 43 7415125 85 7415191 1.02 74LS353 1.40 ATX 56-001 95.00
3W/5R-6RB-10R-20R
740813 37 74855 60 7415126 60 74LS192 1.30 745365 75 ATX 51-00X 95.00
50R-100R-200R-500R 50 | 741514 4 7LSTS 80 7ALSIR 63 74US193 130 TALS360 R oy TA'gfnLFUM " M”g%ﬁs,lﬁsp A56/;1E%U LT COLOUR TUBE?M
741815 741574 7415138 83 74LS194A 75 74LS367 1.65 | :
METRIC 74520 35 74LS75 65 74LS130 65 74LS197 95 74LS368 65 100mF— 90 3;5“,5; }2: ALL AVAILABLE EX-STOCK ON
CONVERGENCE POTS 741821 35 741576 65 74LS151 85 7415240 2.20 74LS373 140 s5y qomF 2 GLASS FOR GLASS EXCHANGE
PHILIPS G8 741522 35 74LS78 65 7415153 85 74LS241 2.20 ;ﬁgg } 3‘;, 22mE 28 FRT%JE ST%DAE ng&nrﬁﬂ“ %%rTaE
5R-10R-15R-20R-50R 60 74LS26 44 74LS83A 89 74LS155 63 7415242 2.20 47mF 1.03 | 400V 0.01mF 14p
74L527 35 74LS86 39 74LS156 1.02 7415243 2.20 74LS670 1.78 0.1mF 17p EXCHANGE FOR SMALL
‘4000 B’ v 22mF 4% 0.22mF 17p GLASS CHARGE .
4 5388 1.04 17" AM4R27T1X 2.00
pnsglfglé-E[ngTs %‘%ﬂ SERIESCMOS 40278 1'33 ﬁgg % a1 7 ane N BV 0ImE 13 18” A47/342X (Low Focus)  32.00
; 21 40288 64 4070B 22 4512B 72 4541B 9% 0.22mF 13 | We are now 18" A47/343X (Stnd Focus)  32.00
Sndard[o] tnorlog 150008 31 40s0n @ 40718 40 45138 1.68 45438 1.2 047mF 13 | Stocking a range 20 AS1/110X 30.00
minature 470R-1K-2K2 40088 72 40328 1.04 40728 22 4514B 1.88 45518 9 1mF 13| of Thom New 19" A9 20X 30.00
Honsontalor Vertcal - 10KATK-470K 790 | ag11g 31 40358 80 40738 22 45158 1.8 45538 2.40 2.2mf 17| Life tubes. 22" AS6/120X 30.00
TR @ 40128 2140388 99 40758 22 4516878 458 120 iImF 2% ;l"e::ar:aq tor 2. AS/1AX %0
40138 30 4040B 72 4076B 80 4518 76 10mF 57 P :
40148 74 40428 58 4077B 22 4519B 64 4560B 1.76 ge costs. 26" AB6/120X 34.00
MRt g pame new zae mig A oo B o o 200
40168 42 40448 71 408 2 . .
2 SR Bme RO St mem oSV % Rhen. | penglee s
40188 72 40478 70 4094  1.56 ] : I
PHILIPS G8 4010B 70 4049UB 32 40998 1.20 45278 1.20 45828 80| 140pF, many valued 22" A56/510X 50.00
DECCA. RANK 65 |4020B 76 40508 32 41608 72 45288 88 45838 1.00 ";O!JF customers and A56 540X 89.00
W8 Mase pace Zame uMaus W Sor addions ars 08 500K .00
40228 70 40528 72

THERMAL CUT OUT 40238 21 40538 72 41638 72 4531B 72 4597B 1.84( 63V/100V 12p | useful. P.L. ruass we can rebuild your
THORN 3000 2A Meta! 2.68 | 4024B 50 40608 96 45028 72 45328 1.00 45988 2.40| A range of pref. values own glass - please ring for quotes.
GEC 2040 Metal 250 [40258 21 4066B 43 45058 1.8 4536B 2.64 45098 2.80 | 22pF-4700pF Carriage cost on tubes £10 + VAT

TELEVISION AUGUST 1986

623




WE WILL ONLY SUPPLY TOP
QUALITY, BRANDED COMPONENTS.

G.G.L.COMPONENTS

108 SCOTLAND ROAD, CARLISLE, CUMBRIA CA3 9EY

BUY WITH |, G4 TRAYS,

(a]

REPUTATION COUNTS WITH US | pHONE (0228) 20358/39693 PP TS
RBMT20/T22A ..
RGOS STRO030 ...} 648 | TORG0...... o) BET0T o | X PEss. PRICE | THORN/SONY | THo0%N tssm0

STK0040 95 | TDA1006A - 2.95 BD707 LARGE RANGE OF | Universal
STK0050 50 | TDA1035T 275 BF337 SPARES FOR ABOVE
STKO77.. 1.9 BF338 MAKES OF TV/
gmgg :;;g gzg VIDEOS INCLUDING | TYPE

. TR
STK2129.... 2.20 BF757 LD

SERVICE MANUALS.

PHONE OR WRITE |8
FOR NEW LISTS. WE (3
CAN ALSO SOURCE

D203 & SUPPLY OVER
Ene THREE THOUSAND
BT151/ I/Cs & SEMI

CEEEEE R

R EE
CO=NUIINAONWWNNN!

PHILIPS G9{2200)63V ...
PHILIPS G11(470)250V .

.25
25
95
.85
s 3 CONDUCTORS.
55 210 800R .. .
L 5 g 1o 1 | sonV seanes
.27 195 BU208A 25C2078 " 168 | C5/C7 Rewind Kit...4.85
40 1.80 BU208D 25C 2335 (Kut) 55 | C5/C7 BeltKit.........350
.20 .25 BU326A 25C2369..........3.25 | C6 Rewind Kit ........4.35
.95 .15 BU407. C7 Pinch Roller 85
e = e SG 613/6533........ 895
820 2.30 BU508.A“ CX143A ...... ...695
..3.90 2.95 BUS26 TDA$57 4.5
.75 6.35 BUSO7. Large range of Sony
g ;458 BUB26A spares available SUNDRIES
LA3350 . 6 5.10 R20108 VALVES 68 TRANSDUCTOR
: o oiss R2540.............. 8 ON/OFF SW.
: e S50 gpalg T cy G11EWC
LA4405 50 585 m;rgg ................ I;rJIUP%g‘B Cilfalals
LA4430 . .2.45 2.85 TIP34 PHILIPS G"'" G EHT Lead
LA4440 . 355 395 - PYE IF Gain MOO 1%
LA4445 . 2.65 235 TiPd1C PHILIPS KT3. ITTOn/Of SW ... 1
T L i | e v 14
..%% P THORN 1615......1235 TXI0 FOCUS umr' i
225 2 TIP3055..... THORN 1690/1 ........9.65 VCRPilotBulb ... ... .70
2.35
; g TV ELECTROLYTICS P:s&m&h;& Available also a range of
e DECCA 30{400/400)350V ............. 3.99 | pecCAITT B wa C/D Transistors.
.5.10 DECCA 80-80/100(400)350V T e Phone or write for lists.
570 (800)250v PHILIPS GBS/Q...
"3 PHILIPS G8(600)300V
.4
1

RBM A823(2500/2500)30V

RBM T20A{2201400V . .. (TTCVCBR Add 15% VAT To This Total.
THORN1690/1(4700)25V 104305 ... e e R g
THORN3500(1000)70V . U321 .. ALL STOCK ITEMS

75 THORNS000{400)400V U322 '

PYE-G11P/B....

ORDERING
Please Add 50p For P/P UK.

P. V. TUBES

104 ABBEY STREET, ACCRINGTON, LANCS BBS 1EE.
Tel: 0254 36521/32611 Telex: 635562 Griffin G (For P.V.)

WE CAN NOW SUPPLY ON AN
ONLY EXCHANGE “HEAD FOR HEAD” BASIS
£22 »
+ VAT
Newllf%

THORN EMI VIDEO HEAD SEND YOUR
UPPER DRUM ASSEMBLIES OLD HEAD
PACKED UP
ORDER FROM 3 VHS TYPES CAREFULLY
AND WE
© or Q@ or ™ WILL SEND
JVC MODELS  |HR 3660HRD 110{ HR 7200 | HR 3320 HR 3300 AN
HR 7650 HRD 120| HR 7300 | HR 3330 E’(‘)‘;‘"Eﬂgsf
HR 7700 HR 7350 | HR 4100
7 RETURN
AKAI MODELS |VS 9700 VP 77 VS 9300 POST
VS 9800
FERGUSON  (3vi6  3v3) 3v29 Vo1 3v0o
MODELS 3v23  3V3s 3v30 V22 3292 P v
V24 3v3e
3v38  3vig
s NAMES
BAIRD MODELS |8904 8343 8930 8900 8928 T0
8924 8944 8940 8902
2l 2z TRUST
DECCA MODELS8400 8500 8300
TATUNG
MODELS ~ |8400 8300
I.T.T MODELS [VR3605 VR3905 | VR3913 ‘
New Llle Upper Drum As.semblle.f; have been lhoroughly life tested and carry 8 12 THORN EMI
normal
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Universal Semiconductor Devices Ltd.

17 GRANVILLE COURT, GRANVILLE ROAD, 1
HORNSEY, LONDON N4 4EP, ENGLAND. =

TEL 01-348 9420/3425 * TLX, 25157 usdco g

WE OFFER ONE OF THE LARGEST RANGES OF SEMICONDUCTORS AT HIGHLY
ECONOMICAL PRICES. THE FOLLOWING SEMICONDUCTOR TYPES ARE AVAILABLE

FROM STOCK. IF WE DONT STOCK WHAT YOU NEED THEN WE CAN GET IT FAST
FROM OUR FACILITIES IN WEST GERMANY AND USA UPON REQUEST.

TRANSISTORS - BIPGLARS - GERMANIUM AND SILICON
SMALL SIGNAL
POWER
DARLINGTONS - ALL SHAPES AND SIZES
VHF/UHF DEVICES - ALL SHAPES AND SIZES

O g

DIODES - GERMANIUM AND SILICON
RECTIFIERS AND BRIDGES

FETS - POWER MOSFETS
UNIJUNCTIONS

JAPANESE
B COMPONENTS

F
OPTO-ELECTRONIC DEVICES N\ VASBl@%ﬁ%EESE L&[J ¢

LEDS OF ALL SHAPES AND SIZES —¥ CONSUMER

THYRISTORS AND TRIACS - ALL IC’S
& SHAPES
) SIZES
@’. *3,’/ RATINGS
INTEGRATED CIRCUITS:
CONSUMER - DIGITAL/ANALOGUE
MICROPROCESSORS AND  PERIPHERALS
IC SOCKETS

MAIL ORDER CUSTOMERS: PLEASE SEND FOR OUR COMPREHENSIVE PRICE LIST,
ENCLOSING £1.00 IN STAMPS, CHEQUE OR POSTAL ORDER.

CATAI.OGUE SENT FREE OF CHARGE, WHEN REQUESTED ON OFFICIAL
LETTERHEAD (WITHOUT REFUND), TO OEM'S, SCHOOLS, COLLEGES, UNIVERSITIES,
GOVERNMENT INSTITUTIONS, COMPUTER FIRMS, ELECTRONIC REPAIR FIRMS
AND DISTRIBUTORS.

SPECIAL DISCOUNTS AND PAYMENT TERMS ARE AVAILABLE TQ ABOVE
INSTITUTIONS.

PLEASE ENQUIRE FOR QUANTITY DISCOUNTS.
WE WELCOME TELEPHONE AND TELEX ENQUIRIES!

TELEVISION AUGUST 1986



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 |ITT 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 £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

TELEVISION AUGUST 1986 625



SOI

35‘9

4881
4875
4885
a0
4719
4376
4877

4662
4664
45663

LINEOUT 'IARANSFORMERS

DECH

DECCA 110

DECCA 1730/1830
DECCA 80

DECCA MS1700-2420
FIDELITY FTVI2TVRI20
FIDELITY ZX3000 227
FIDELITY ZX2000/3000
GEC 210072040

GEC 2114

GEC 3133

GEC M1201/M1501H
GRUNGIG 5010/6010ETC
INDESIT 24EGB

ITT CVC30

ITT CVC45

ITT CVCS-8

KORTING A21100 90° HYBRID
PHILIPS E2 CHASS
PHILIPS G9

§305 PYE 691 WIRED
PYE 725 90°

PYE 731 110°

RANK A823

RANK T16A

RANK T20A

RANK T26A

RANK 2179

RANK 2718 22"
REDIFUSION MK1 CHAS
REDIFUSION MK3 CHAS
SANYO CTP5101

THORN l“l] SERIES
THORN 1500 20"

THORN IS(I) 2"

3646 THORN 1590 SERIES

THORN 1600 SERIES

3648 THORN 1615 SERIES

THORN ISMI SERIES
THORN 1

THORN B

THORN 3K 3K5 EHT TX
THORN 3K 3K5
PHILIPS G8 SPECIAL
PHILIPS KT3

EHT TRAYS

BG1895-641

8
GEC 1028/C5108
ITT CVC45
ITT CVCS9
KORTING HYBRIO
PHILIPS 550 G8
PHILIPS 570 (5 LEAD)
PHILIPS G
PHILIPS K13
PYE 691897
PYE 72571317741
SEIMANS TVK186/5
SEIMANS TVK52
SEIMENS TVK196/17
TCE 1400 LARGE SCRN

TCE 1600 SERIES
TCE 4000

TCE 9000
TCE3000/3500
TV1t EHT STHCK
TV20 EHT STICK

TV45 EHT STICK
UNIVERSAL EHT TRAY UK.

TV ELECTROLYTl

CS
OECCA 10/30 400X2/350V
DECCA 100 400+ 800 350/250V
DECCA 80/100CHAS 100/400V
FIDELITY ZX2000 330 385V
FIDELITY ZX3000 220 385V
ITT CVC20/RRI T20 220/400
ITT CVCS/9 200X2+ 25+ 75ETC
PHILIPS G11 470UF/250V
PHILIPS G9 2200/63V
PHILIPS KT3 200+ 25X2/385V
PHILIPS G&/GEC 2110 600/300V
PHILIPS GY/PYE 73t 600/300 PC
PYE 725/731 800/250V
PYE 691697 200+ 300/350V
RR) AB23 2500X2/25V
TCE 3000/3500 1000/70V
TCE1500 150X2+ 100/300V
TCE3000 200+ 100X2/350V

M%ED DIAI.EC'!RIC CAPACITORS

4700PF 1 5KV X5
001 1KV X5

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

3K3 SEMI LOG STD
470K LOG STO TV
470R LG STD

470R LM STD TV
4K7 LiN STD TV
4K7 LOG STD TV

PRESETS
STANDARQ RANGES

VERTICAL STANDARD X 5
HORIZONTAL STANDARD X 5
VERTICAL MIN{ X
HORIXONTAL MIN) X 5

TUNER UNITS

QECCA 30 SERIES MECHANICAL
ELCH CH TUNER
ELC 104305 NEW TUNER

4666 ELC 104306 EXCH TUNER 600
4665 ELC 104306 NEW TUNER 825
4972 ELC 2003 EXCH TUNER 12.50
5534 GEC 2100 TYPE REPAIR CHGE 025
4675 PHILIPS G8 EXCHANGE TUNER 125
4679 RR) RANGER/2 EXCH TUNER 975
4680 RR1 720 NEW TUNER 1240
4678 RRI RANGER2/3 NEW TUNER 1315
4668 U321 EXCH TUNER 650
4667 U321 TUNER NEW 3]
4670 U322 EXCHANGE TUNER 650
4669 U322 N NER 1%
4673 U34) EXCHANGE TUNER 5
VAL
3883 DY802 VALVE ors
3932 PCF802 VALVE 095
3938 PCL80S 108
3335 PCL82 VALVE 055
3936 PCLBA VALVE 085
337 PCL8E VALVE 095
3940 PFL200 VALVE 12
3943 PL504 VALVE 14
344 PL508 VALVE 206
395 PL503 VALVE 625
PL519 59
4870 PLBOZ VALVE 455
3950 PYS00A VALVE 225
3%1 PY801 VALVE 055
THORN SPARES
2897 T1530 MAINS TRANSFORMER 980
2920 TX10 FOCUS UN 154
4590 T1600 MAINS TX 1%
5430 T1690 MAINS TRANSFORMER 900
4973 T1690 SLOW MOT. TUN. POT 3%
2906 T3000/3500 A1 SWITCH 068
2904 T3000/3500 MAINS TX 5.00
2908 T3000/3500 METAL CUT OUT 234
4587 T3500 100R CONVERG POT 085
3277 13500 200R CONVERG POT 056
3278 T3500 S00R CONVERG POT 05
4585 T3500 508 CONVERG POT 085
2905 13500 SMEG Al POT XU
4589 T3500 SPARK GAP .1/1500 05
2507 73500 THICK FILM VID LOAD 145
4563 738000 MAINS ON/OFF SW. a0
4412 T4000 FOCUS CONTROL UNIT 760
3213 T6818 220K BRIGHT CTRL 218
2909 78500 FOCUS CONTROL UNIT 256
2911 78500 MAINS CHOKE 1745
4415 TB500 MAINS TX s
2910 T8500 PLASTIC CUT OUT an
2318 T9000 FOCUS UNIT 435
4556 19000 FR1 THICK FILM 165
2919 T9000 OVER VOLT THICK FILM 3%
4555 T9000 701 CHOPPER TX. 1375
4982 79600 0.33 2KV CAP 2%
2914 T9600 CHOPPER TX T512 (31
2916 T9600 FOCUS UNIT 2%
2913 T9600 SWITCH MOOF. ™ 1510 998
2917 19800 FOCUS UNI 59
4429 13800 MAINS CHOKE 1,
4437 TX10 0022 2KV 05
4658 TX10 100K TUNING POT 064
2938 TX10 CHOPPER DRIVER TX 377
5427 TX10 SW NONREM CONT. 2n
2922 TX10 TUNER DRAWER ASSY 155
4859 TX9 4" RND 15R SPEAKER 695
2337 TX9 INPUT CHOKE L6S 1205
2936 TX9 L64 BILIFAR CHOKE s
DECCA SPARES
4616 DECCA 100 001 2KV CAP 098
2933 DECCA 100 BEDIGE TX 2%
2932 DECCA 100 FOCUS CONTROL 27
4615 DECCA 100 LINE DRIVE TX 225
2928 OECCA 10SER 470K SH+VOL 215
4503 DECCA 2230 10R FUSIBLE 070
2930 DECCA 2233 PSH PSH SH 514
2931 DECCA 2263 PSH PSH SH 20
2926 DECCA 30 SER 3R9 RESIS. 0.5
2924 DECCA 30 SER MAINS TX 1235
OECCA 30 SER 47K SH+VOL 25
2939 DECCA 80 470R SH+VOL 25
RESISTORS
CARBON
STANDARD RANGES
14 WATT X 10 029
12 WATT X 10 029
1 WATT X 10 085
2 WATT X 10 060
FETY CERAMIC
STANDARD RANGES
WATT X 5 0%
7WATT X 5 on
11 WATT X 5 0
17 WATT X 5 115
OTHER RESISTORS
3279 2M2 HN FOCUS RESISTOR 046
3280 22M HN FOCUS RESISTOR 150
3281 33M HA FOCUS RESISTOR 150
3282 47M HN FOCUS RESISTOR 150
3283 56M HV FOCUS RESISTOR 150
MAINS DROPPERS
MAINS DROPPER RANK AB40 12
3ma MAINS DROPPER DECCA 80/100  1.60
3016 MAINS DROPPER GEC 2010 080
3031 MAINS DROPPER THORN 3600 058
3030 MAINS DROPPER THORN 1600 145
4910 MAINS OROPPER OECCA 100 285  0.82
3034 MAINS DROPPER THORN 9800 148
3027 MAINS DROPPER THORN 1400 150
226 MAINS OROPPER RANK A823 110
2028 MAINS DROPPER THORN 1300 160
3029 MAINS DROPPER THORN 1500 .5
3018 MAINS DROPPER PHILIPS G8 099
3022 MAINS DROPPER PYE 725731 uo
3017 MAINS DROPPER PHILIPS 210
019 MAINS DROPPER PHILIPS G8 47R oss
3033 MAINS DROPPER THORN 8500/8800 098
5385 MAINS DROPPER DECCA 80 197
5386 MAINS DROPPER DECCA 100 188
5533 PYE CT200 PHILIPS 579 DROPPER 345
UNIVERSAL CONVERGENCE POTS
sumnzznzonzsnsonvsnlwn
200R, 2508, 500
HDEUTY SPARES
CHOPPER TX FIDELITY CTVI4R 450
zsaz DRIVER TX FIDELITY CTV14R 265
2941 FOCUS UNIT FIDELITY CTVI4R 050
5408 MAINS INPUT CHOKE ZX2000 345
5504 MAINS FILTER TX CTV14R 295
5505 DRIVER TX ZX3000 404387 2%
6162 ON/OFF SH FIDELITY CTVI4R 165
6163 ON/OFF SH FIDELITY CTV14S 165

GEC

295

SPARES
GEC 1401 CHOPPER TX

2964 GEC 1401 INPUT CHOKE

5531
4758
4759

GEC 1501 MAINS TX
GEC 2100 3R FUSIBLE RES
GEC 2110 SH2 2KV CAPS

2959 GEC 2100 ETC FOCUS VDR
2958 GEC 2100 THERMAL CUT QUT

4760
am
4728

GEC 2110 FOCUS CONTROL
GEC 2110 LUM. DELAY LINE
GEC 2110 MAINS CHOKE

439% GEC 2110 NEONS

4751
4656

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

GRUNDIG SPARES

2949

GRUNDIG 5010 FOCUS VDR

4633 GRUNDIG 5010 CONTROL TX

2948
4865
4744
4745

GRUNDIG 5010 FOCUS UNIT
GRUNDIG 5010 L515 CHOKE
GRUNDIG 501076010 LID
GRUNDIG 5011 LID

4637 GRUNGIG 5011 SH+ SLIDERS

2952

GRUNDIG 6010 MIXIE MOD

4630 GRUNDIG 6011 MAINS SH

4631
247

GRUNDIG 6110 MAINS SH
GRUNDIG AB400 MAINS SH

REMOTE CONTROL UNITS
PLEASE STATE MODEL NUMBER

43n

DECCA 100 NONTEXT RCU
DECCA 100 (TEST+ PREST) RCU
DECCA 80/100 SERIES RCU
DECCA 90/100 N/TXT RCU
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
GRUNOIG TELEPILOT 8 RCU
KORTING 12 CHANNEL RCU
KORTING 16 CHANNEL RCU
PHILIPS G11 NONTEXT RCU
PHILIPS G11 T/TEXT 8CH RCU
PHILIPS G11 T/TEXT U/SONIC
PHILIPS KT3 REMQTE RCA001
PHILIPS/PYE G11 2 FUNC RCU
PHILIPS/PYE KT3/KT30

RBM 16CH NONTEXT RCU
RBM 8CH NONTEXT RCU
RBM TEXT&V/OATA RCU
REMOTE CTRL UNIT PHILIPS G9
TCE 9000CHAS 2 FUNC RCU
TCE TX10{9653)+ TEXT RCU
TCE TX10{9670)+ PREST RCU

4397 TCE TX9/TX10
PUSH BUTTON UNITS

13

4 WAY DECCA ETC
6 WAY DECCA

4 WAY HITACHI ETC
4 WAY PYE/TCE

& WAY GEC 2110

7 WAY GEC 2112

6 WAY T3500

6 WAY PYE 713

6 WAY T3000

4 WAY BUSH A823

PS 550
TIP SWITCH UNIT PHILIPS G11
& WAY PHILIPS G11
PIANG KEY MOD DECCA 83
7 WAY ITT CVC5
GEC 2136 TAPERED
ITT § WAY +VCR
6 WAY BUSH T20

ITT SPARES

272
4501

[TT CP340 PB ASSY
ITT CP340 SLIDER ASSY

4683 {TT CV40 FDCUS UNIT
5543 1T CVC20 LINE DRIVE TX

4571
4787
4

{TT CVC20 MAINS SWITCH
ITT CVC25 6N2 2KV CAP

786 |TT CVC25 8N2 2KV CAPS

2970
4783
4567

4568

ITT CVC25 BRIDGE COIL
(TT CVC25 E/W LOAD COIL
ITT CVC25/30 MAINS SW.
ITT CVC32 DRIVER TX

ITT CVC32 REMOTE MAIN SH
ITT CVC32 SH MODE TX
ITT CVCA5 ON/OFF SWITCH
ITT CVC5 IMFO 250V CAP
ITT CVC5 MAINS SWITCH
ITT CVC5 SHIFT POT 258
ITT CVC5 SUDER BANK
(TT CVES-9 MAINS TX

ITT CVCY MAINS SWITCH

FUSES
STANDARD RANGES

20MM (/B FUSE X 10
20MM A/S FUSE X 10
63MA - 160MA

- 5A
1.25" OIB FUSE X10
250MA - B00MA
1A - 5A
1.25" A/S FUSE X 10
250MA - 24

25A -5A
PLUG TO P FUSE X 10
2.3.5,7,10, 13A

SERVICE MANUALS

501

DECCA 101/100

GEC C2110-C2149
HITACHI CPT2024
HITACHI CPT2234
ITT CVC20

ITT CV!
MITSUBISHI CT2008
PANASONIC TC2205

116 PANASONIC TX2234
PLEASE ADD £1.25 POST & HANDLING THEN 15% VAT TO TOTAL.

THE COACH HOUSE, MUXTON LANE,

QUICK SAVE TV SPARE

FULL LIST OF OVER 3000 ITEMS SENT WITH ORDER OR SEND 9” x 4" SAE. PLEASE USE STOCK NUMBER WHEN ORDERING, OR USE SET MAKER’'S
PART NUMBER., ACCESS AND VISA ACCEPTED. OFFICIAL ORDERS FROM GOVERNMENT OR SCHOOLS WELCOMED. ALL GOODS ARE STOCK ITEMS.

TELFORD, SALOP

5182

PHILIPS G11 CHASSIS
PHILIPS GB CHASSIS
PHILIPS KT3 SERV.
PHILIPS T8-€
PHILIPS TX

PYE 725 731 SER
REDIFFUSION MK1
REDIFFUSION MK3
REDIFFUSION MK4
REDIFFUSION MK5
THORN 1500

THORN 1600

THORN 1615

THORN 1690-1691
THORN 38030
THDRN 3v0)

THORN 3v16

THORN 3000

THORN 3800

RANK RADIO SPARES

RRI T20 SPEAKER

RR! T24E ON/OFF + VOL SH
RRI 1122 SH+VOL 22K PULL
RRI A823 100K TUNER POT
RRI A823 FOCUS ASSEMBLY
RRI AB23 PLASTIC CAM

RRI ABZ3ETC RING SPK GAP
RRI T20 (TYPE) FOCUS ASY
RRI T20 3K3 SH+VOL CTRL
RR) T20 9N1 2KV CAP.

RRI T20 CONTRAST +AFC POT
RRI T20 EW CORR. COIL
RRI T20 FOCUS ASSY

RRI T20 SH MODE TX

RRI 2718 3K3 SH+ VOLUME

PHILIPS PYE SPARES

3288
4449
5425
5418
4655

PHILIPS 128711 4K7 VOL+SH
PHILIPS 300 470L VOL+ SWITCH

PHILIPS CTX-S FOCUS UNIT
PHILIPS G11 100K TUNER POT
PHILIPS G11 CVC32 B/COIL
PHILIPS G11 E'W CORR COIL
PHILIPS G11 FILTER COIL
PHILIPS G11 FOCUS UNIT
PHILIPS G11 G2 CONTROL ASSY
PHILIPS G11 RND SHAFT SH.
PHILIPS G11 SQ SHAFT SWITCH
PHILIPS G11 TDA2600 HOLDER
PHILIPS G8 100K TUN P/SET
PHILIPS G8 10K COLOUR CTRL
PHILIPS G8 10K CON PQT {550}
PHILIPS G8 15R CON POT (550}
PHILIPS G8 2K2 BRIGHT CONTL
PHILIPS G8 2H A1 POT 1550)
PHILIPS G8 5N1 1500V CA

PHILIPS G8 58 CONV PQT ISSO)
PHILIPS GB 6x4" 70R SPKR
PHILIPS G8 EQUALIS. COIL
PHILIPS G8 METAL SH

PHILIPS G8 RED/GRW SYM COIL
PHILIPS G&/G11 NON REM SH
PHILIPS K12 THICK FILM UNIT
PHILIPS KT3 4X4 SPEAKER
PHILIPS KT3 MAINS SWITCH
PHILIPS KT4 THICK FILM UNIT
PHILIPS T173 MAINS SWITCH
PHILIPS G11 6X4 SPEAKER

PYE 169 LINE 0SC COIL

PYE 731 3R3 50W RESISTOR
PYE 731 47K VOL SWITCH

PYE 731 FOCUS UNIT

PYE 731 L/H 3X 100K PSET

8546 PYE 731 R/H 3X 100K PSET

PYE 731 THICK FILM ASSY
PYE KT2 FOCUS UNIT

PYE T134/6 SPEAKEI

PHILIPS G1 SHORT SHAFT SH

wm

THORN VIDEQ SPARES (OVER 450 PARTS)

QUOTE THORN PART NUMBER IF POSSIBLE
"

5561 T3292 BOOSTER
5562 13292 CAPSTAN BELT kL]
5563 73292 CAPSTAN MOTOR S1.16
5568 T3292 CASSETTE LAMP 180
5569 73292 COUNTER BELT? 060
$571 73292 COUNTER BELT2 0.60
§575 T3292 ORUM MOTOR 4a1.70
$577 13292 F/F I0LER 202
5582 73292 GUIDE ROLL. ASSY NE
§585 T3292 LOWER DRUM ASY 8048
5587 T3292 PINCH ROLL. ASSY 984
$591 T3292 REWIND IDLER ASSY 104
5592 T3292 REWIND RUBBER TYRE 0.60
5621 73292 UNLOADING BELY 0.7
§622 73292 UNLDADING IDL ASSY 6.43
5624 13292 UPP/DRUM KIT+MOD 3594
5628 T3v00 CAPS. MOTOR BELT 0.60
6635 T3V00 COUNTER BELT 1 0.60
§637 T3V0D DRUM MOTOR 4939
5646 T3VOD PINCH ROLLER ASSY. 3
5648 T3V00 RECORDING LAMP 4
5650 T3V00 SERVICE MANUAL 178
5655 T3VOD TAS IDLER ASSY 6.33
5657 T3VOD UPPER DRUM+MDO KIT 3594
6663 T3v16 PINCH ROLLER ASSY m
5666 TIV00 CAPSTAN MOTOR 51.16
5688 T3V00 TENSION BAND 216
5689 T3V00 TIMING GEAR 42
5692 TIVOO UNLOAOING IDLER ASSY 643
5710 T3v01 TENSION 216
5716 T3V16 CAPSTAN BENT 385
5720 T3V16 CASSETTE LAMP 180
5721 T3V16 CHANGE GEAR 0.86
57126 T3V16 DIODE STACK 340
5727 T3V16 DRIVE ARM ASSY 450
5750 T3v16 SERVICE MANUAL x4
5758 T3V16 TR IDLER ASSY 825
5759 T3V16 TAJ IDLER ASSY (LA} 8.95
5765 T3VI6 UNLOACING IDLER 643
5772 T3vzz CAPSTAN MOTOR 51.16
5773 T3v22 CAPSTAN MOTOR BAND 0.60
5774 T3V22 CAPSTAN BELT 386
5790 T3V22 F/F IDLER M
5803 T3V22 GUIDE ROLLER ASSY 83
5807 T3v22 MICRO SWITCH 425
5803 T3v22 PINCH ROLLER ASSY 3
5814 T3v22 REWIND IDLER ASSY 104
5822 T3v22 SUPP SPOOL CARRIER 4.00
5824 T3V22 TAKE UP IDLER SMALL 825
5825 T3v22 TAKE UP IDLER LARGE 895
5828 T3v22 TENSION BAND 216
5834 T3V22 UPPER DRUM ASSY 3694
5800 00STER an
T3V23 CAPSTAN MOTOR 2 <

5852 T3v23 CONNECT GEAR ASSY 6.56
5856 T3v23 GUIDE ROLLER TYRE 060
5862 T3v23 PINCH ROLLER ARM AS 410
5868 T3v23 REEL IDLER ASSY 287
6869 T3v23 REEL MOTOR ASSY s
5879 T3VZ3 TAJ REEL DISK ASSY Sz
5880 T3V23 TAKE UP REEL ASSY 258
6882 T3V23 UPPER ORUM ASSY B4
5885 T3V23 WORM GEAR SPINDLE 5.95
5886 TIV23 WORM GEAR SPROCKET 163
5888 T3V24 BRAKE SHOE 0.60
689 T3V24 CASSETTE LAMP 180
5893 T3v24 DEW SENSOR ASSY 9.05
5302 T3v24 F/ERASE HEAD ASSY 1041
5908 T3v24 LOADING GEAR ASSY 23
5909 T3v24 LOADING MOTOR 1025
6912 T3v24 PINCH RLR LVR ASSY 0.62
5920 T3v24 SERVICE MANUAL B50
5945 T3v29/30 BOOSTER an
5346  T3V29/30 BRAKE SHOE 067
5951  T3v29/30 CAPSTAN BELT 95
5952 T3v29/30 CAPSTAN MOTOR ASSY 27.2
5957 T3v29/30 CASSETTE LAMP 65
5962 T3V29/30 EJECT LCK ARM 0.60
5974  T3v29/30 LOADING MOTOR 05
5976  T3v29/30 LOHR DRUM ASSY nn
5980  T3v29/30 PINCH RLLR ASSY 8.66
5881 T3v29/30 PINCH RLLR SLND 19.50
5985 T3V29/30 REEL MTR ASSY 466
5990 T3v23 SERVICE MANUAL 505
6391 T3V30 SERVICE MANUAL 1575
5998 T3v29/30 TAKE UP CLUTCH 060
5999 T3v29/30 T/U CLUTCH ASSY 275
6001 T3V29/30 TAU LDG RING ASSY 213
6003 T3v28/30 TAJ SPL IDLER 260
6012 T3v3) BOOSTER k-5
6016 T3v3) CAPSTAN BELT 195
6017 T3v31 CASSETTE LAMP m
6027 T3v31 LOADING GEAR ASSY 6.60
6028 T3V31 LONG TRIMMING TOOL 093
6030 T3V31 PINCH ROLLER ASSY 866
6033 T3V31 SERVICE MANUAL an
6034 T3v31 SERVQ TEST JIG 4994
6038 T3v3) TAKE UP CLUTCH ASSY 755
6039 T3V31 TAJ LOAD/RING ASSY 273
6042 T3V31 UPPER ORUM ASSY BN
6044 T3v32 BOOSTER n
6048 T3V32 CAPSTAN BELT 195
6053 T3v32 CASS MOTOR ASSY 95
6066 T3V32 LOADING GEAR ASSY 6.60
6068 T3v32 PINCH ROLLER ASSY 866
6071 T3v32 SERVICE MANUAL 1850
6072 T3v32 SUPPALDG RING ASSY 258
6081  T3v32 UPPER DRUM ASSY BN
6085 T3V35/6 BRAKE PAD X2 067
6086 T3V3%6 BRAKE SHOE 0.67
6087 T3v35/6 BRUSH ASSY 207
600 T3IV35/6 CAPSTAN MOTOR o
6091 T3V35% CASSETTE MOTOR 810
6103 T3v35/6 PINCH ROLLER 934
6105 T3V35 REMOTE CONTROL 1943
6107 T3V3/6 SERVICE MANUAL 2700
6117 T3V35/% TENSION BRAKE 0.60
6118 T3V3%6 UPPER DRUM ASSY B
6119 T3v40 SERVICE MANUAL 15.00
6158 T3V29/30 UPPER ORM ASSY %94
SONV VIDEC

SONY 8000UB FORWARD BELT 120
Sliﬁ SONY C6UB THREADING BELT 12
6138 SONY C6UB CAPSTAN BELT mn
6145 SONY C7UB BRAKE ASSEMBLY 1.77
6150 SONY C5UB CAPSTAN MOTOR B75
6152 SONY CGUB MK2 REEL MTR 2.0
6154 SONY C7 DC MTR {BHF/1100} 3875
6155 SONY C7UB REMOTE CONTROL 4375
615 SONY C5UB REMOTE CONTROL 2063
6157 SONY CEUB REMOTE CONTROL 1843
4953 SONY C57 REWIND KIT 5.40
4954 SONY C6 REWIND KIT 5.40
4948 SONY SL-7/SL-T7 BELT KIT 4.00
4944 SDNY SLC7/SLJ7 BELT KIT 550
4349 SONY SLT 9ME/J9 BELT KIT 450
GEC
6173 V4000H UPPER CYLINDER 4050
6174 V4000H RELA' 330
6175 V4000H PINCH ROLLER 681
8178 V4000H CAPSTAN MOTOR B8
6181 V4000H TAPE SENSOR LAMP 013
6185 V4D01H PINCH ROLLER 581
6192 V4002H UPPER CYLINDER 50
6204 Va004 CLUTCH ASSY 118
6212 V4100 AUOID CONTROL 213
6253 V4000H SERVICE MANUAL 1050
6254 V4D01H SERVICE MANUAL 831
6255 VA4D0ZH SERVICE MANUAL 11.08
6256 V4004 SERVICE MANUAL ns
6257 V4100 SERVICE MANUAL &
HITACHI VIDEO SPARES
6214 8000 UPPER CYLINDER 3899
6218 8000 AUDIO CONTROL 2385
6220 8000 F/FWD REWIND ASSY 0.68
6224 LAY 33
6230 9300E TAPE SENSOR LAMP 095
6231 TUNER 1821
6240 VTI3E UPPER CYLINOER 389
6244 VTI3E CAPSTAN MOTOR 2.7
6249 VT11E F/FWD REWIND ARM 485
6252 VT11E CAPSTAN MOTOR 38
VIDEOQ HEADS
SEE FULL LIST FOR COMPARISON CHART
6258 BETA - A VIDEQ HEAD 40.50
6253 BETA - B VIDEQ HEAD 050
6265 VHS - A VIDEQ HEAD 3350
6266 VHS - A VIDEQ HEAD 250
6274 PHILIPS H1500 VIDEO HEAD 50.95
6275 PHILIPS H1700/2 VIDEQ HEAD 51.95
6276 PHILIPS 20202 VIDEQ HEAD 51.95
6277 PHILIPS 2030 VIDEQ HEAD 5398
GENERAL SP. ARFS
4999 ANTEX BIT 313 DIAMETER 145
5000 ANTEX BIT “/15” DIAMETER 145
4452 ATTENUATOR 12DB 137
4469 ATTENUATOR 18DB 137
4451 ATTENUATOR 60B 138
5419 COLOUR CRYSTAL 8.86MHz 0.60
4653 HEAT SINK COMPOUND 108
5001 QUICK TEST MAINS CONN 830
4700 SERVISOL FOAM CLEANER 105
4453 SERVISOL FREEZE-IT 1.15
4724 SERVISQL SW CLEANER .98
4516 SERVISOL VIDEQ HEAD CLEANER  0.95
4976 SOLDER 0.5 KILO REEL 860
4456 SUPER WICK 2MMX1.6M 095
4970 TV LOOP AERIAL 055
4938 WELLER INST. HEAT GUN TIP 0.62
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FIRST IN TUBE REBUILDING TECHNOLOGY

30AX, 30AX, 30AX

LOOK! AT NO EXTRA COST,
FIDDLE FREE 30AX REBUILDS.

WHY STRUGGLE WITH EXTERNAL MAGNETS
TO OBTAIN CONVERGENCE AND PURITY.
FIT OUR DIRECT REPLACEMENT.

QUALITY

REBUILDS

How to teach your old
remote new tricks

The man who invented the
Apple Computer has just
discovered a way to make
your TV and VCR remote
controllers work better than
ever.

He's Steve Wozniak and, at his
new company, CL9, he needed to

create a portable test device to

improve those sluggish remote controllers. This test device
became the world’s first power booster.

With this brand new power booster, you should be able to
operate your remote controller the way Steve could in his
laboratory: From as far away as 40 and 50 feet. You'll no
longer have to aim the controller carefully. The remote
will now be able to bounce signals around obstacles. And
very often it will work when aimed in the opposite
direction.

This great power enhancer is called the
TYRON~. It works with almost all
infrared remote controllers. It
attaches without any tools to your
present controller. And it even
includes the great Duracell
Alkaline Y-volt battery.

You can retail it now, for only
£19.95 inc. VAT.

Generous terms for trade stockists.
Distribution in Europe by:

Advanced International Marketing {U.K.) Ltd.
74a Heath Road, Twickenham, TW1 4BW.
Tel: 01-891 3644. Telex: 946461

LOOK! NO EXT. PQLE PIECES

30AX PRE CONVERGED Lkl

most types of Inline Re-builds or
new eX'StOCk PRICES SUBJECT TO

GLASS EXCHANGE
Delta Rebuilds IR Inline Rebuilds
Upto19” ... . £28

Up to 22" .. From £40

g Up to 26" .. From £45
UpioZz 538 | Ase-sa0x .. £56
110°upto 22" AB6 - 540x £58

SWITCH ON
TO PROFIT!

3,000 TV's IN STOCK
MOST MAKES
Quality range of working
TV's including Remotes and
Teletext with Handsets.
Mechanical & Electronic Videos
TELETEXT from £50

VIDEOS from £45 TRADE ONLY

Auto Washing Machines
from £95
Washer Dryers
from £120
Cookers from £160
Refrigeration from £90

LOWEST ,
PRICES  Coctfamseoifuti

WITH MAKERS WARRANTY

NEW AND
*  REGRADED

TOP NAMES

WAREHOUSE -
UNIT 22, GREEN ST INDUSTRIAL ESTATE
GREEN ST, KIDDERMINSTER DY10 1HN

Telephone (0562) 741666 or 755526

110°upto 26"

Lowfocus ........

Ad47 342 New

17FHP New ...

470EHB New ...

Delta only. Less 5% 5+

Bonded Coil ... +£5

REBUILT MONO TUBES
AT COMPETITIVE PRICES

LALL SIZES OF NEW AND

TELEVISION AUGUST 1986

IN LINE TYPES EX-STOCK SELECTION wov ResuiLDS

Please enquire types not listed
370 HFB-A37-590. ... £45 AXT56-001 ..
370HUB . . £45 660 AB
AXT 37-001 £45 A67-701
420CSB.... £45 670CZB
420 EDB-A42-590 ... £45 A66-540 with coil .
420EZB ... £45 420FSB ... £
420ERB.... . £45
470KUB . ... £50
510 UFB/A51-590 ... £55
510VSB... £60
AXT 51-001 £60
560 DYB-560DTB .. £62
560EGB ... ... £62 ALL PRICES
560CGB .. £62 EXCLUSIVE OF VAT
560 DMB.. £62
QUANTITY * ASk FOR DETAILS. OUR TECHNICAL DEPT.
DISCOUNT WILL ADVISE YOU ON PROBLEMS YOU MAY
AVAILABLE ENCOUNTER ON FITTING INLINE TUBES

DELIVERY: Ex stock items immediate dispatch on receipt of order
Ask for details Others allow 14 days.

THE NDARDS FIRST
= ==——_L--— y-

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

CHROMAVAC LTD., PUMP STREET,
HOLLINWOOQOD, OLDHAM OL9 7LR

Ask for Mr Butterworth ON: 061-681 2959
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miinl EAST CORNWALL COMPONENTS

NEW 1986 CATALOGUE 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. now — will be sent within 7 days.

GAS SOLDERING EQUIVALENT BOOKS SONY T.V. & VIDEO SPARES 7415190
IRON DIODESVOL.1.......... IO - X g T 7405192

e idler Kit SLC5.SLC7 (Rewind Kit) A-670-634-8A STK015
ORYX PORTASOL DIODES VOL. 2. p TA7146P 4.60
BOTH SLCE {Rewind Kit) A-670-638-1A ey 450

Video Head SLC3UB A-676-208-8A

SLCHCECT A676-212.9A W
Motor Kit MT General %-3564-931-41 TA7222P
TAAB50
TAABT1A12
TAD100
TDA120A
ASISISBTIU 0
TDA1208 30 | 7aU3245
7415247
7415251
7415257
7415258
7415259
7415266
7015237
7415279
7415263
7415353
7415365

TDAI0BS 450 | Jareaes

TDA1170S I

TDAIIS2A 180 | aroaes
7415374
7415375

cooooooo
RREIFBER

(<) £5.99 | Limiter Assembly SLCTUB X-365-331-00
vg SOLDERING TH. £9.99 £245
IRON MODEL € Rl - £4.90
TRANSISTORS A-Z £4.
TRANSISTORS 2N-3N £5.

2he3irBal

Power Switch KV General 1654-820-11

90 £5.50
10 Diodes ICs Thyristors Befts Transistors Switches
DNE 15 WATT SOLDERING IRON 99 Remote Controls Instruction & Service Manuals
SUPPLIED COMPLETE WITH 13A FUSED PLUG.

ONLY £4.50
WITH ANY ORDER ’
VALUED £10 OR 20mm Quick Blow. 100, 125,

s, OVER EX-VAT 100, 125, 160, 200mA €1.80.
% 1.25,16.2, 25, 315,4,5,

SOLDERING ZENER DIODES
SECTION
’ 1 75V

Soldering Station complete :‘?W“v;l:szz“: ;évmzv :gp.:::hlmn
with 30W or 40W Iron (state | | oy Flange 4747V £125 sach®
28 W rron Kivcom e | 25W Pasic 1515V 6tp ascre
e e o 20W Stud 75-15V £1.35 sach®

S plug *Only available while stocks lest HY¥ Disc Ceramic

il

3 1]
RESISTORS — CARBON FILM 5% €S 18W, as above i LR ——
14W 1RO to 10M (E12 Range) 2p each. 15p/10. T5p/100 | Antex 15W iron 57 BKY, 56.
12W 2R2 to 10M (E24 Range} 2p each, 15p/10. 75p/100 | Antex 18W iron : 82 100,120, SN76226DN
1W 10R to 2M2 (E12 Range) 7p each. 65p/10. 6.00/100 | Antex 25W iron R T )

2W 10R to 2M2 (E6 Range) 8p each. 70p/10. 6.00/100 | Antex elements Brand new 3 channel pen recorders complele
Antex bits with charts Fuit spec. upon request Once only —
RESISTOR KITS — each value individually packed JIEEEEIEEUEH price £40 + £10 p&p + VAT, UL RECTION ELECREOCHLICS)

B Sotdersucker - THORN 850 100+ 300+ 100+ 167300V 1 UPC57562
1 | e B ooy, |UEEIS,
l - 35 | Soldersucker 11561

pack 10 each value E12 — 2R2 to 2M2 730 pleces
/2W pack § each value E12 -Zznz 10 2M2 365 pieces ¥l service aios NI-CAO.CHARGER o IR ggg:;&}gn
w k 5 h value E12 'R2 to 1M 353 15
2W pack § each value E6 - 10R to 2M2 317 bieces Switch Cleaner PTG RGO G, SR T STy UPC1370C2
Circuit Freezer 0| o B00K/B500 2500 +2500/63V \ac20020
RESISTORS — WIREWOUND. Generally 5% Foam Cleanser 22 | Rechargeable Batiaries
Fooline S T TuErs eeh Er——
2.5W - 0.22 to 270R - Availabie in preferred values Plastic Seal C {HP11} £214 10/£198 sach
4W — JRO to 10K — Avaiable in preferred values o Excel Polish . 0 {HP2) £230 1WE210 each | Timer Amp 24L500
I el o B B 18 { Antistat Spray FE3 B375 RS sach | DECCA 1030 400+400/350 741501
17W ~1R0 to 22K - Available in preferred values Aero Duster 74L502
74L503

741504

Super :“’ad e : 200+ 2004150+ 50/300V
REPLACEMENT TV MAINS DROPPERS Fire’gm:gmsher 39| Fult range of Batiory Boxes e %%»nnmmv A= 0E]
8R + 15R + 17R + 70R + 63R + 188R Silicone Grease 220100V 741508
10R + 15R + 19R + 70R + 188R 15 | Aero PHILIPS  GB 741509
22R + 68 R Dito Tube G2 G 741510
74L511

600/300V

. . 9 600/300V

&R + 124R + B4R 68 | Hoat Sink {TELEPHONE SPECIAL G11 4707250
: 741512

18R + 148R {with link} G9 2200/63V
250R + 14R + 156R 50W 05 | Compound 10/BIBT Rop Tefephone Pig -63m Lead 92 | exco Tas 125+200+1004 32275V 741213
302R + 70R + 6.2R ) olda Mop BT App Master Socket inc Wuing instrns 691 Series 200+ 300350V Jatdia
350R + 20R + 148R + 15K + 317R 01200 BT App Secondary Socket f1% 600/300V g
Thorn 3000/3500 6R_+ 1R + 100R Fused Ditto 0.06mm 4 way plug p each | RANK 300+ 300/300V 4LS15
56R + 1K + 47R + 12R . Industrial Reel BT &-Care Cable pes metre 150/m A823 2500+ 2500730V 741519
1K5 + 40R + 50R 0.12mm length £12.00/100m 220/400V 741820
74L521
741522

Plus Many More. Please enquire. 10m £2.90 | Cable clips for above 10075

741824
KTBBG.EC [ TRANSISTORS 22DIORES vpe Price (£} Price (€) 741526
Enquiries are wel- 5 048 1.40 74L527
comed for any otmer | P32 oo Tvpe G0 el 012 20 741528
valve not listed here. c12) SCiT - o0 d 741530
LT o1 i 741832

BC140 0.10
8C141 0.10
BC142 . 0.10
BC143 .. 0.10
BC147 0.10
BC147B 0.10
BC148 0.16
BC1488

BC149

O~ -4000O~00 4040000 O!
I88LLELBIBRBHIABSBEE

S RONNS S WWOOWA OV AWSOO SN 0O WWE

I3N82BL B2 2RENRAEBEBE58

g

NAS s NNN==NN=ZN=N WEOWONSNNONN
RREABVLEIRBSZRBRE ASRIBFB3LIR3

00000000000 0ONOND 4000000000000 0000000000000000
3335433 TF T4-bE 33 Fe b33 $3- 353 -3 -4 4 b-nk-3 334 3 3rd

oo
N
&

AD161/162
AD'

2N2122A
2N2222
2N2904A X
o g:%g‘i . 7415123
. ! 2 . 7415124
ABCLLCLB O . 2N3054 . 74‘[21;6
8C207 . . .20 | 2N3055 X 7415132
BC212/ABIC . L 2N3703 7418135
BC212L . - 2N3773 7415136
LA LB . . .70 | 258337 I

BC21VAB/C . e

30 | 25C1098 ; 7408139
BC213L . 48 | 25C1172y B 74L§14315

LA LBLC . . . . 25C1173y - 7415147

B8C237
BC238 74L5148

. v - 7415151
BC251/A/8 . ! ) 3
BC262 7415153

2 § d X - 7415155
i d - - 7415157
Freeeds d L : - 7415158
8o i X - 7415160
BC3074 . . - # 74L5161
il d : . : 745162
BC323 ’ g g . 7418163
pe - k ! - - 7415164
=y - : i : 7415165
Sy - ! - : 7415166
BC338 . K . g g 7415168
oA y ; ; L 7418170

: - ! 7415173
7415174
74L5175

PO s 0000000000 0000000000000 4000000000
S HEBRL SRS BR AN RARBEBREERRESTLTEEHRE

NE OO0+ =0O0NO 400000000 “00OO0ON00O0 000000000
ZINBRINZREITNZLREIRNGRELBBRELEIIT8BUR

R~ ONNOOON“ONNOA B4 WOLOLN=O =0
BENERRTARLRHRERBABRENERERR g
3382 5aEREERE hENRREEEIEEA

ROST CORRVALE, COMPERERT 2nd hen add 159% VAT 10 the tofal. Minimurn order £5.00. Eltve send
119 HIGH STREET : - £

cheque/cash/postal order or send/telephone your Access or Visa
WEM number. Otticial orders from schools, universities, colleges etc most
SHROPSH'RE SY4 5TT 1eL: 0939 32689 welcome. {Do not forget to send tor our 1986 catalogue — only £1.00
TELEX: 35565 per copy}. Delivery by return on ex-stock items.
NEW RETAIL 1000 sqg tt shop now open Mon-Fri 9.00-5.00. Sat 9-12.00.
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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 617.

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

TV BRANDS

Many thanks to readers who provided
spares/data information on Tensai and
Winthronics sets — see note in
Teletopics (page 642). Can anyone help
with information on Intel colour receiv-
ers? These sets seem to have been
distributed mainly in N. Ireland.

COVER PHOTO

Not much explanation required this
month — tuning in to satellite TV! See
article on page 636.
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Broadcasting Options

At the time of writing this, official publication of the report from the Peacock
committee, set up by the previous Home Secretary to consider the future financing of
broadcasting in the UK, is still a couple of days off. Not very helpful timing for us! There
has nevertheless been a lot more leaking of the committee’s conclusions. The report has
been under consideration by a Cabinet subcommittee and it appears that disagreement
amongst ministers has been the basis of the considerable press coverage that has
appeared recently.

It seems that the report could instigate quite a lively public debate. In fact this could
possibly be its main aim - to stir up discussion and see what comes of this, whether or
not specific recommendations made in the report are adopted. Strong words have
already appeared in the press. According to the Financial Times, the present Home
Secretary feels that “the committee did not appear to have understood the nature of

ublic service broadcasting, had (fone beyond its brief and had produced a mixture of
incompatible proposals that would offer very little obvious benefit to the public”. He has
been asked to prepare a more diplomatic statement for the House of Commons.

What lies behind this dissension? As far as TV broadcasting is concerned the Peacock
committee’s views seem to envisage a three-phase development during the period up to
the end of the century. In the first phase the BBC would be left to continue as at
present, with its income tied to changes in the cost of living. ITV franchises would be put
up for auction when they lapse. The second phase would see a strong move towards
subscription services, with scrambled transmissions. It’s emphasized that changes during
this phase would depend on technological developments. Phase three would see a move
towards consumer purchase of the individual programmes he wishes to view, a
computerised credit card system being used for this purpose. While the Peacock
committee makes definite recommendations for phase one it seems that its proposals for
phases two and three are to be taken more as “‘possibilities which the government might
care to consider”.

Going bevond its brief? Well, the committee was originally set up, in early 1985, to
consider the future financing of the BBC. It seems to have come to the conclusion along
the line that it should broaden its terms to take an overall look at all forms of
broadcasting. This is no bad thing in itself. There was a strong feeling when the
committee was set up that its main purpose would be to commercialise the BBC. In the
event it decided to take a much broader view — and to recommend shelving the idea of
advertising on BBC during phase one.

Phases two and three would depend on the technology available. Scrambling and
signal decoding are nothing new, but the idea of computernsed programme selection is.
Whether this would have to rely on cable distribution or whether enabling signals could
be transmitted to a receiver/decoder in the set is not clear. It looks as if we shall have to
wait to see what's technically feasible.

The Peacock committee included members with strong “free-market” views, i.e. that
things — in this case programmes — should be paid for separately by the consumer.
There’s been a move in this direction in many fields, for example the provision of
pensions and health care and the privatisation of services such as the supply of water and
gas. The question here is whether broadcasting is in some fundamental way different.
Some members of the committee seem to have felt that the public should purchase
programmes in the same way that it buys newspapers, books, cassettes and so on. There
is certainly some logic in this, but while a wide range of newspapers, cassettes, etc. can
be made “available to the public with broadcasting we come up against the limited
number of channels available. Given this limitation, the emphasis has to be on *“‘public
service” — making the best use of the available broadcasting time to provide the public
with a balanced supply of programmes giving reasonable choice.

This of course is a difficult problem that can lead to some unpleasant conclusions.
What is balanced programming and who is to decide? The reason that the BBC lost its
original monopoly was to some extent public feeling that the BBC took an unduly
paternalistic view of what the public should be offered. Competition altered that. But
would marketing of individual programmes change things for the better? Suck it and see
seems to be the only possible answer, but the problem with this is that you jeopardise
existing arrangements that by and large work perfectly well.

This brings us to the problem of whether the public is being well served. AGB Cable
and Viewdata recently carried out, on behalFJ of Tyne Tees Television’s Nightline
programme, some research on public opinion in this field. It found that 45 per cent of all
adults polled felt that the quality of TV had declined over the past five years — the
percentage rose to 48 per cent of adults aged 35 and over. When asked whether
television overall provides the programme mix viewers want 48 per cent answered no
while 44 per cent answered yes. Amongst those aged under 35 59 per cent considered
the mix to be wrong. The results were admittedly based on only a small sample — 555
adults — though the sample was weifglhted by age, sex and housing tenure to correspond
with general UK census data. The findings should nevertheless leave broadcasters with
an uneasy feeling.

Whether radical changes in the way that TV programmes are disseminated would end
up by giving the public a better service is impossible to know. The safe policy seems to
be to make the best of the institutions we already have, adapting them as the technology
advances. One thing’s for sure; the debate will go on!
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Letters

TEST CARDS PLEASE

After reading the comments from Keith Lane (June) I
wholeheartedly agree about the absence of test cards on
our television network. Test Card F is the ideal test
pattern for setting up a television receiver, not only for the
more technically minded but for general purposes, i.c. line
and field linearity, height, width etc. Also, I think most
engineers will agree that the colours in the centre circle
have become so well known that most of us can set the
grey-scale, colour etc by eye with very good results —
provided that tube emission is all right.

For early birds Test Card F is transmitted on BBC-2
between 8-30 and 9 a.m. I've recorded an HG three-hour
VHS tape in half-hour sessions, putting on my own sound.
It produces very good results despite two and a half years’
use eight hours a day in the workshop. But of course it’s
not as good as an off-air Test Card F. So how about it
BBC and ITV: let’'s have Test Card F on one channel
where it can do us engineers proud. After all, we do have
the best television service in the world, so let’s keep our
receivers giving optimum performance.

P.G.A. Crockett (thirty years’ service),
D. Clarke — Radio and Television,
Hemel Hempstead, Herts.

TIFAX TELETEXT DECODERS

In view of recent letters in Television concerning the Tifax
teletext decoder the following information may be helpful
to your readers. The first joint BBC/IBA/BREMA
teletext specification was issued in October 1974. Minor
changes were added in January 1976. Certain control
codes however were left undefined until September 1976,
when the final teletext specification as used by broad-
casters today was published.

The Texas Tifax XM11 decoder was the first to use
custom LSI chips and was introduced before the final
specification. It therefore lacks the features which at that
time were undefined (double height, separated graphics,
graphics hold, background colour) although a later ver-
sion (XM11/DH) did offer double height.

There’s another problem with the XM11 however, and
this could be causing some of the effects described by your
readers. It concerns row address decoding and arose
following a refinement in the teletext specification in-
troduced between 1974 and 1976. The manufacturer was
aware of this and the XMI11 was soon replaced by the
XMI12 mentioned by Mr. Sears. However only prototype
quantities of this decoder were made before Texas with-
drew from the market.

Each teletext TV line contains a 5-bit row address
which can be of any value from zero to 31. Zero to 23
directly correspond with the 24 rows of text display. The
range 24-31 was reserved for other uses, many of which
have now been defined. Receivers offering additional
features (e.g. page linking) provided by these should be
available later this year.

Both 1976 specifications stated that decoders should
ignore row addresses 24-31, but when confronted by one
of these an XM11 ignores both that line and the following
data line containing data intended for display. The effect
is to miss out a row of text and either leave it blank or
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continue to display text left behind from another page.
The chances are that this will be filled in next time round
in the transmission sequence, providing it’s not part of a
rotating page set.

Since February 1982 the BBC has been transmitting
occasional row numbers above 23 to assist with the
development of the next generation of decoders. In
September 1985 one teletext line per field blanking inter-
val on BBC-2 was dedicated to Datacast, an experimental
data service which also uses these row addresses. The
remaining teletext lines (four initially, now five) carry the
normal BBC-2 Cefax service. Unfortunately this has
highlighted the row decoding fault, causing the effect
described by Mr. Cummins, i.e. every fifth line of any
BBC-2 Cefax is missed by the XMI1.

The fact that these decoders are obsolete and that the
problem is caused by them not precisely meeting the
agreed specification is of no consolation to viewers still
using them, especially as they gave satisfactory service
initially. In view of this the BBC ran an experiment to try
to establish how many XMl 1s are still in use. In late 1985
a message normally visible only with XM11 decoders was
transmitted on the index page, asking viewers to call a
telephone number. The response to this was so small that
we came to the conclusion very few XMIls could still be
in use. Those that arc probably tend to be owned by
television enthusiasts.

M.J. Winston, Senior Planning Engineer,
Planning and Installation Department, Television,
British Broadcasting Corporation.

Editorial note: Mr. G. Beard, who started this correspon-
dence off, comments as follows: The index page referred
to in Mr. Winston’s letter could have been page 100 or the
alphabetical index page, which in cither case would be
missed by numerous viewers as the XMI1 doesn’t
initialise on page 100 and most viewers go straight to
pages of their choice. Readers using XMI11 decoders
might like to notify the magazine: if the number of letters
received is sufficient details could be forwarded to the
BBC.

AMSTRAD CTV1400

Further to the note on the Amstrad CTV1400 (TV Fault
Finding, June) the following may be of interest to readers.
An apparently dead set with an audible whistle coming
from the chopper transformer should direct attention to
the soldered joints around the line driver transformer.
Even when they appear to be good this has been the cause
of the problem on a number of these sets.

D.G. Hopwood,

Worsley, Manchester.

VHF/UHF SOUND RECEIVER

I've received several letters from readers asking about my
v.h.f./u.h.f. sound receiver (May issue). The 40673 dual-
gate MOSFET mixer transistor, about which some read-
ers enquired, is available from Maplin Electronics and
East Cornwall Components. Cirkit have a similar device
which is somewhat cheaper, type 3SK81.

For L3 a Maplin former type 722/8 (order no. LB2iX)
can be used with screening can type 15 (LB39N) and cores
type 4 (LB41U). Ten turns instead of 13 will probably
give the correct tuning range but I'd suggest using two
22pF film dielectric trimmers instead of the 10pF mica
capacitors. An alternative circuit using prewound coils
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Fig. 1: Alternative circuit using prewound coils.

type TKXCA34732CON (Cirkit type 35-47320) is shown
in Fig. 1. I've not tried this in the original receiver though
it works in an alternative set-up I've built.

Paul Barton,

Harrogate, Yorks.

SOUTH AFRICAN VIEW

I am with your correspondent Keith Lane (June) on the
matter of the failure of the BBC to broadcast test cards,
having been one of these engineers who lobbied the BBC
many years ago to change the early test card when its
frequency charts were becoming outdated by the arrival of
the 625-line services. Here in South Africa the SABC
broadcasts a test pattern on TV2 during all non-pro-
gramme hours: on TV3 there are teletext samples for 45
minutes in the hour and a test card during the other
fifteen minutes. There are sometimes colour bars before
each programme start.

The .new M Net commercial, privately-owned service
has started test transmissions here on channel 39, much to
the annoyance of many viewers who are losing their
reception of Bop TV on ch. 37 due to interference — at the
moment there’s a market for notch filters to help. The
SABC have always been against us whites receiving Bop
TV and have made it diffucult for us here in the Reef arca
to get more than a few microvolts — to this end they
erected large side screens to prevent overspill into the
suburbs of Johannesburg. The M Net system is owned by
a consortium of local newspapers and will be a rental
service — about R200 for a decoder plus approximately
R30 per month to receive the station. About five hours of
transmissions a day are planned and up-to-date movies are
expected. The present service is TV1 alternately English/
Africaans, TV2/3 vernacular — English mainly but some
Africaans each night from 9-30 p.m. to midnight or
thereabouts.

To return to the subject of test cards, if the SABC can
do it with such a small population surely the BBC/IBA
could manage some transmissions?

Leonard E. King,
Kempton Park, Transvaal, RSA.

FUSE PROBLEM

Here's a fault that had me running around in circles on a
Grundig set fitted with the GSC100 chassis. The symp-
toms were lack of height with non-linearity at the top of
the picturc. My reaction was that the supply to the
TDAI1170 field timebase chip was low, and sure enough a
check on the +D line revealed that it was at 15V instead
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of 18V. The supply is derived from the line output
transformer but a thorough check on the rectifier and
filter components failed to reveal anything amiss while the
pulse input was correct. Changing the TDA1170 had no
effect.

In desperation 1 changed the fuse in this supply, Si627
(1A anti-surge) — with immediate success. A check on its
resistance produced a reading of 1Q compared to 0-2/0-3Q
for a good fuse. Placed as it is between the cathode of the
rectifier and the reservoir capacitor C628 this small resis-
tance had a devastating effect on the +D supply. Maybe I
was slow in diagnosing this fault but one does get used to
thinking of an operational fuse as a short-circuit, which an
anti-surge type certainly isn’t.

L.P. Watkinson, Telesonic Services,
Holsworthy, Devon.

GRUNDIG CUC SERIES

I was interested in the article on the Grundig CUC series
chassis (July). Here are a couple of faults I've come across
on a number of occasions on these sets: (1) Distorted
sound with the CUC220 and CUC720 — when the station
is detuned the sound will come in perfectly but the picture
will be distorted. The cause is the TDA120T intercarrier
sound chip in the tuner/i.f. module. (2) Excessive width
with the CUC720 chassis, the width control having no
effect and the voltages around the BC875 diode
modulator driver transistor T576 being low. The cause is
modulator diode D572 (SKE4G2/06) being short-circuit.
George Farrueia,

M’xlokk, Malta.

NORDMENDE F10/F11 CHASSIS

A printing error occurred in my article on the NordMende
F10/F11 chassis (June). In the caption to Fig. 3 it men-
tioned that RF12 is 3-3 in the F11 chassis whereas it’s
normally 2-7MQ or on occasion 3MQ. Since compiling the
list of common faults one more has appeared in recent
months — set dead due to failure of the mains fuse FPO1
caused by the degaussing thermistor going short-circuit.
This would appear to be due to a faulty batch of
thermistors that fail after a few months’ service.
Christopher Holland,

Dundalk, Co. Louth.

Editerial note: The error was our fault — we meant RF21
which is in series with the field scan coils. Our apologies.

COSSOR CDU150 OSCILLOSCOPE

Readers may be interested in the following modifications
to the Cossor CDU150 oscilloscope. These twin-channel
oscilloscopes have been sold on the surplus market for
about £170. They are all solid-state and feature delayed
timebases, a quoted bandwidth to 35MHz with observable
signals at over 100MHz, and many features. They are also
small and light despite the six inch screen. The rugged,
military style construction should protect them against
rough handling in the workshop or in the field.

My scope failed due to a flashover between the p.d.a.
multiplier and the e.h.t. and blanking board. Remove the
rear cover to locate these. I fitted an aluminium guard
between them to prevent a recurrence.

I noticed that the c.r.t.’s heater glowed brightly at
switch on before reaching an even temperature. Fearing
that this could eventually lead to filament failure and
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costly c.r.t. replacement | have installed a slow-start
circuit for the heater to eliminate the fault. It’s built on an
aluminium panel fixed to the tube base — the whole circuit
floats at about the tube base potential. Fig. 2 shows the
circuit. Power is obtained by using a bridge rectifier to
rectify the heater voltage. At switch on the 3-3Q) resistor
R3 is in series with the tube’s heater. The 470uF electro-
lytic C2 charges slowly via R1, eventually switching on Trl
to operate the relay and short out R3. Trl can be a
BC384L or similar npn transistor. R3 needs to be a
wirewound type. The relay is an STC type 4184GC.

This arrangement could be used for any c.r.t. heater or
lamp that might be damaged by a switch on surge. Once
the relay has closed the tube will receive the same heater
current as in an unmodified unit. The only change will be
the additional power dissipation in the 1700 relay coil.
With a 6-3V heater this will be under 0-5W, even allowing
for rectification and smoothing.

This has little to do with oscilloscopes, but I’ve found a

Existing
heater
transformer
winding

T

)CRT heater

Fig. 2: Slow-start c.r.t. heater circuit.

good way of stopping cables pulling out of 13A plugtops.
With appliances such as garden tools the cable often slips
out of the plug leaving only the insulated wires. To
prevent this happening, put a blob of thermosetting glue
on the cable inside the plug, past the clamp.

John de Rivaz, B.Sc (Eng.),

Porthtowan, Cornwall.

Single-channel Indoor Aerial

A distant signal can often be received in only a quite
closely-defined position: moving the receiving aerial by a
few feet in either the vertical or horizontal plane may
cause complete loss of signal. At my location in
Southgate, North London even reception of the four local
channels can be a problem because of the hilly nature of
the surrounding district. I've nevertheless found it possible
to receive alternative signals by using a separate indoor
aerial and aerial amplifier.

I started experimenting using a commercial indoor log-
periodic aerial and amplifier. This established that recep-
tion of TVS (Television South) on ch. 42 was feasible,
providing a choice of extra programmes when they dif-
fered from the London ITV ones. The aerial was placed in
various positions about the room. For a noise-free signal
the best position was found to be three and a half feet
above the floor, surprisingly not very near to a south-
facing window — and with nothing of the correct height to
rest the aerial upon. This prompted me to build the aerial
and its floor-stand described in the present article: see Fig.
1, right.

Tl%e base of the stand can be made of plastic or wood: it
needs to be heavy to ensure stability. The aerial itself
consists of a half-wave dipole, reflector and director — all
made of heavy-guage wire — on a boom, and an extra
horizontal reflector made of domestic aluminium foil
sheet. The height of the stand and the mounting position
for the aerial depend on the locally available signal(s):
trial and error with an existing indoor acrial is the only
way to check on this, with an aerial amplifier if need be.
The aerial element dimensions shown in Fig. 1 are
calculated for ch. 42: if you wish to receive a different
channel optimum results will be achieved only by
recalculating the dimensions for the appropriate half-wave
dipole and its associated elements and their spacings.

The dipole is assembled on a four-screw plastic terminal
block: the connections to the low-loss coaxial feeder can
be made as shown. Tape the feeder to the stand — the
feeder should be long enough to enable the assembly to
be placed anywhere in the room. The director and
reflector are similarly assembled on four-screw plastic
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blocks. The extra reflector, which is mounted on an arm
below the main array, provides a surprising degree of
extra gain. It consists of a rectangular sheet of aluminium
foil pasted on a piece of stout card.

It’s best for the floor-stand support components to be of
square or rectangular section rather than circular so that
they can easily be joined together and so that the plastic
terminal blocks and the foil reflector can readily be fitted
to the supporting arms.

If an aerial amplifier is already in use it’s a simple
matter to change aerials at the amplifier input when using
the newly constructed aerial instead of the existing local-
channel installation. Regardless of whether an aerial
amplifier is in use some readers may prefer to add a
changeover switching system.

Reflector Dipote Reflector
Director Director
l /Dipo|e
[l
I s o )
0 1" gl‘
3 23 = 2 Support boom
13{ Stand—"] Foil reflector
I 2 3 (‘ J
Support—7T1 8l
| oo sl
Aluminium foil pasted on Iel" =
stout card Z
\ Base-__
-

Foil reflector

- |"
X\/ \’/
B328) Dipole Director Reflector

Fig. 1: Details of the aerial.
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LOOKAHEAD!

WITH MONOLITH MAGNETIC TAPE HEADS

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. Followlng 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. + £2.50 p&p

(Kit does not include video head)

TELEPHONE 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.
Telephone: Crewkerne (0460) 74321 Telex: 46306 MONLTHG -

THE SADELTA FIELD STRENGTHMETER TC-402 has been designed

FIELD STRENGTH METER
MODEL TC-402

/A\ SADELTA N
V

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 facllitate 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., Coileges,
P.L.Cs etc. Large S A.E. for technical leaflets of complete range delivery normally
within 7 days.

B. K. ELEGTRONICS oeor. v,

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX. SS2 6TR TEL: 0702-527572

% Do you use cathode
ray tubes?

% Can'tfind a replace-
ment or shocked by
the cost?

ISPLAY
ELECT

RONICS LTD.
- % It may well be that a
y 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.

M25 WE ARE LOCATED IN
M < 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

M4

5 miles less than 10 minutes from the
interchanges on the M25/M3,
M3 M5 M25/M4, M25/M40.

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 VIDEQOS
V.H.S. & BETA. LOTS OF
WORKERS FOR BUSY DEALERS

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

DISPLAY ELECTRONICS LTD.

UNIT 4, SWAN WHARF,
WATERLOO ROAD,

UXBRIDGE, MIDDLESEX.

TUNERS + TUNERS

% 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).

TELE R iiomrisising

(U.K. ONLY) Phone: (0902) 29022.
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Thanks Denis

Les Lawry-Johns

Some months back (January) I mentioned a Network
colour portable - Model NW1414, fitted with the Grundig
GSC100 chassis. The original fault was that the fusible
resistor R607 in the start-up circuit would go open-circuit
for no apparent reason. Resoldering it restored normal
operation, and despite my suspicions nothing showed up
during a prolonged soak test. Network’s service manager
Denis Mott subsequently got in touch and provided some
tips. He drew my attention to his article in the September
1984 issue of Television and said that the set would come
back to me. Well it did, after some months though.

This time 1 followed Denis’s suggestions and also
checked a number of other things. No fault could be
found. I eventually resoldered R607 and everything was
lovely for a day and a half. Then it pinged again and we
started replacing components en bloc. The result of this
was that the set refused to come on at all when R607 was
resoldered. My language was deplorable and Zeb went
away and hung his head. Spock jumped up on to the
highest shelf in the shop. Honey Bunch was out so she
didn’t have to hear it. Suddenly I stopped swearing. This
is what we’d wanted in the first place, a fault that was
there all the time. Unless I'd put it there when replacing
various resistors and transistors. Supposing one had been
defective? But I’d tested them all before fitting, as I
always do. So I put this thought out of my mind and
started a general check.

The line output thyristor, which had checked all right
during previous tests, was now open-circuit between its
gate and cathode. It should record about 30() one way
and about 200Q} the other, with no reading between the
anode and the other two electrodes when disconnected.
Now it showed no reading at all. It was speedily replaced:
the set worked for the rest of the day and the week that
followed.

The Blind Comes Up

A chap staggered in carrying a 26in. Ferguson set fitted
with the TX10 chassis. He explained that after about an
hour’s use a blind came up from the bottom, leaving just a
few inches of picture at the top with the rest of the screen
blacked out. I'd never heard of this one before. _

I let the set run for some time, not really expecting
anything to happen as the shop is a lot cooler than the
customer’s home. Then I removed the back cover and
brought the hairdryer into action. I directed hot air at the
field output transistors and the surrounding components.
When I lingered on the TDA1044 chip the bottom of the
screen blacked out and the blind rose until only the top
few inches of picture remained. I grabbed the freezer but
with the heat off the blind came down again and a normal
picture was displayed. Again I heated the chip and again
the blind rose, only this time I was ready with the freezer
and the blind came down as soon as the chip was cooled. 1
didn’t have a TDA1044 in stock so I looked under it to
see what the ventilation was like. As there wasn’t any near
the chip I drilled a hole to let in some air. I explained to
the chap what I'd done and mentioned that the TDA1044
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would be here when the blind came up again - if it does
come up again.

The Bush BC6004

Shortly after our second encounter with the Network
set a Bush BC6004 colour portable came in. Another
German chassis, this time manufactured by Saba. The
customer’s complaint was that it would be fine for an hour
then shut off! It’s the set with the small enclosed unit at
the top right containing the line output transistor
(BU208), line driver transformer etc. I changed the
BU208 and the set worked fine for the best part of an
hour. Then it shut down again.

I tapped the BU208 with the handle of a screwdriver,
more out of frustration than anything else. The set then
started up and shut down after an hour. This time I
moved the line output stage housing cautiously and the set
started up again. So I took the housing out of its socket,
having removed the two screws, and carefully resoldered
all the input joints — though none looked suspicious. I
then touched up any other joints that looked the slightest:
bit shaky and refitted the unit. It played away for the rest
of the day and as far as I know it’s still playing away quite
happily. I wish I was.

GEC C1404H Series

These 14 and 16in. portables are made by ITT in W.
Germany, using the CVCI1110/CVC1112 series chassis.
They suffer from a common fault: a bright white screen,
suggesting that the tube’s cathodes have lost their bias.
The RGB output transistors with their 12k(2 collector load
resistors are mounted on the tube base panel. No voltage
will be found on these resistors. The source of the 150V
supply is the line output transformer: the series-connected

‘rectifier diodes D504 and D505 are on the right side of the

main panel. There’s a small surge-limiter resistor in the
feed from the transformer, R514 (1-561). It looks very
small and is intended to be, acting as it does as a fuse. It
doesn’t burn out for nothing. The cause could be leakage
in the diodes or in the associated 10uF reservoir capacitor
C506 or the 1uF smoothing capacitor C1002 on the tube
base panel. Occasionally one of the three RGB output
transistors may be at fault, but this doesn’t happen very
often. Then of course it may be the tube . ..

This and That

The editor must be taken to task for a couple of
mistakes that got into my column in the June issue. First
about my overcoat. I said it cost 37/6d made to measure,
also that this works at one pound eighty seven and a half
pence. In print it said one pound thirty seven and a half
pence. I also said that we filled up with petrol on the A2
just a little way from home. This came out as the A3,
which is a long way from home. Oh well, I suppose we
can’t all be perfect . ..

It amazes me what Honey Bunch gets given to her.
Boxes of chocolates by the dozen (we don’t eat chocolates
but Zeb does, so does her aunt). Last Sunday lunchtime
we were in Dave’s for a drink and H.B. happened to
mention that she hadn’t had duck’s eggs for years. Next
day one was brought in. I haven’t had (given to me) a
bottle of whisky since Christmas, and I’m not likely to till
next Christmas. It won’t be long now however. This year
has simply rocketed by.
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Satellite TVRO Installation

Part 1

It’s one thing to get a dish up and working outside your
own premises with all your colleagues to help, quite
another to install a satellite TV receiving system on the
patio of one of your best customers. At that time you're
on your own and possibly beginning to wish you'd given
more attention to all those Television articles that didn’t
secem relevant at the time. So if your company has
recently decided to expand into satellite TV here’s a recap
of the things you ought to know and a bit of background
information to tie it all together. Some specialist firms are
now offering equipment at below the £1,000 mark: we’ll
assume that one such outfit has arrived and that you’ve
been selected to get it going. Fig. 1 shows a typical
satellite TV receiving system block diagram.

Commissioning the Receiver

Commissioning the receiver will be the part most
familiar to you, so we’ll tackle this first. Hopefully the
manufacturer will have air tested it and left it tuned to a
known channel — usually Music Box. If so you leave the
tuning severely alone: your first problem has been over-
come before you start!

Table 1 gives a list of the satellite TV stations currently
available in the UK. Receivers generally have a baseband
video output of 1V at 75}, with a separate audio output
at around the 300mV level. A modulator is usually
included to give a standard u.h.f. TV signal at around

First if.
18vdc. 0:9-1:7GHz LNB 11 GHz input
IEG_H_z_l;c_al_ 0sc
indoor receiver
A AGC ovtput for
AGC dish alignment
Tuner AFC
TOMHz
y
IF strip,
FM demod
Composite 6:5MHz
video sound
q Intercarrier f
Video sound AUdLo
amp strip
Ch. 36 output
Ctamp and to TV set
processing Mod —
\j
Video and Clean
m!ercgrrier video
sound to
descrambler 124}

Fig. 1: Block diagram of a typical TVRO installation.
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channel 36. Where this is missing but needed a VCR’s
auxiliary input does equally well.

An integral part of the receiver is the low-noise am-
plifier and down-converter mounted on the dish. This
assembly is often referred to as a low-noise block (LNB).
An 18V d.c. supply goes from the main receiver to the
LNB via the same coaxial feeder that the i.f. signal from
the converter comes down to the receiver. It’s a good
policy therefore not to disconnect the LNB with the
receiver powered up.

A rough and ready test can be applied before aligning
the dish. With the receiver on but the LNB disconnected
you should see about the same order of noise (snow) as on
a domestic set. Connect the LNB and the snow should
increase perceptibly. Point the LNB at a warm patch of
sunlit ground and there should be more snow still. An
AVO 8 on the low-ohms range connected across a cold
LNB input should give a typical diode reading: low one
way, high the other.

The Dish

Assembly of the dish from its flatpack is simply a matter
of following the leaflet enclosed. Make sure that the dish
doesn’t get distorted: store it flat, not on edge.

There are two kinds of mount: “Az-EI” (azimuth/
elevation) with simple vertical and horizontal adjustment
of the dish, and “polar” which permits the dish to be
tracked across the sky, following the Clarke Orbit, and
stopped at any satellite of your choice. Both types should
be bolted to a firm base. The connections to the LNB and
the LNB/feedhorn junction should be sealed over with
waterproof material.

With the dish roughly in position, take care when
working at the focus: you may need sunglasses to counter
the glare concentrated by the dish — and watch out for
passing jets that may cross the beam (dishes concentrate
sound as well as s.h.f.!).

Siting the Dish

The whole dish must have a clear sight of the satellite
you want. Eutelsat 1 (originally known as ECS-1 and
officially designated Eutelstat I-F1) is at 13°E of south
while Intelsat VA F11 is at 27-5°W of south. Their
elevations are roughly 29° and 24° respectively above the
horizon. As a rough guide, the sun should fall on the
chosen spot between 11 a.m. and 3 p.m. in November and
February. For more precise surveying you can make up a

Fig. 2: A simple theodolite
for site surveys. There’'s little

point in making it taller than o
the dish bottom. Put the pipe oo

at the satellite’s elevation
and set the azimuth with a
compass. Look up the pipe
and hope to see just the sky.
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Fig. 3: Eutelsat 1 finder. Pinpoint your site on the map and
interpolate dish elevation from the sloping horizontal lines
and the azimuth east from your site from the vertical lines.

simple theodolite as shown in Fig. 2. You’ll be surprised
how few domestic sites are suitable for mounting a 1-8m
dish.

Finding due south is important, especially with a polar
mount. You can use a compass, allowing for magnetic
variation. True south is 7° to the right of magnetic south.
The trouble with compasses is that unless they are used
well away from the gear they always point to the dish or
the van. The Pole Star is an accurate north, if you keep
late hours, but there’s nothing like the sun if it’s available
at the time.

Table 1: Station finding guide by frequency.

Frequency Station/ Satellite

{GHz) polarisation

10-986 Teleclub/V Eutelsat 1
11-005 RAIH Eutelsat 1
11-015 Premiere/Childrens/H Intelsat VA F11
11135 Screen SportvH Intelsat VA F11
11138 Filmnet/V Eutelsat 1
11-155 CNNNV Intelsat VA F11
11170 Europa/H Eutelsat 1
11-471 TVS/H Eutelsat 1
11-607 Sat-1V Eutelsat 1
11-650 Sky/H Eutelsat 1
11-674 Music Box/V Eutelsat 1
11-676 NRK/H Eutelsat 2

Table 2: Solar transit times.
Times (GMT - add one hour for BST) when the Sun is due

south.
Aberdeen  12:08 Douglas 12-18 Manchester 12-08
Beifast 12-24 Dublin 12.25 Newcastle  12-06
Birmingham 12:08 Glasgow 1216 Norwich 11-54
Bristol 12-10 Leeds 12-:05 Plymouth 12-16
Edinburgh  12-12 London 12-00 Swansea 1216
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Fig. 4: Intelsat VA F11 finder. Pinpoint your site on the map
and interpolate dish elevation from the sloping horizontal
lines and the azimuth west from your site from the vertical
lines.

Allow four minutes of time for every degree you are off
the meridian. The sun is due south at 12 noon GMT (1
p.m. BST) at Greenwich, Cleethorpes and Newhaven but

- at Ipswich you plot at '11-56 a.m., at Portsmouth and

Nottingham 12-04 p.m., at Birmingham and Manchester
12-08 p.m. and at Liverpool and Carlisle 12-12 p.m. Table
2 shows some more times. As a double check use an
Ordnance Survey map: the popular series shows magnetic
and grid variations at the edge of the sheet.

The hinge where the dish swivels on the mount should
be painted due south. This need be only approximately so
with an Az-El mount. With the dish in position and
everything connected up, point the dish at the required
satellite, using the maps (Figs. 3 and 4) and a simple
inclinometer (see Fig. 5) to get the elevation as nearly
correct as you can. Set the azimuth with respect to south.

Long straight lath

Protractor

\Adjustable

mount

Fig. 5: A primitive inclinometer using a long straight lath
and a protractor. Accurate enough at 4GHz and for dishes
up to 1-8m at 11GHz.
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‘eclination

offset 7.4°

Fig. 6: Declination offset for polar mounts. Pinpoint your
site on the map and read off to the nearest declination
offset line.

You'll notice that the azimuth angle is always greater than
the difference between the site longitude and the satellite
longitude. For example Eutelsat 1 is at 13°E of south,
Ipswich at 1°E of south, a difference of 12°. The azimuth
setting however is 15°E of south. Why? Well the stated
longitude of a satellite is that seen by an observer at the
North Pole. The farther south you go the wider the
azimuth angle becomes, until you reach the equator when
you have only elevation to worry about.

Tuning in

Having done all the above according to the book, why
do we still get nothing? With a 1-8m dish you have to be
within 1-5° to get the slightest hint of a signal. Your LNB
might be on the wrong polarity or the set not tuned to-a
station. Call your supplier if the latter is suspected — all
those the writer has dealt with have been most helpful and
can give you a dial setting to correspond with the wanted
signal. Many leave them tuned to the station on which the
set was air tested. If the polarity is in doubt turn the LNB
to 45° when it should resolve a readable signal from
transponders with either type of polarisation. Music Box
and Sky share the same nominal band but their carriers
are sufficiently offset to come in on quite different settings
with the average receiver.

You will need to monitor the results at the dish. A
battery operated monochrome set adapted to take a video
feed is ideal. If the satellite receiver is provided with an
a.g.c. port, take a meter out as well, with a long lead. If
you're going to do a lot of installations a spectrum
analyser is a worthwhile investment. It will do the whole
job, better than a TV set. The writer has used the low-
priced AVCOM PSA 35 (imported from the USA) to
good effect. )

Loosen the mount adjustments so that the dish can be
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rocked about 10° in both planes, then methodically scan
the patch of sky thus covered. Don’t go too fast, and be
prepared to freeze at the first sniff of signal. Remember
that the signals are f.m. and once captured will hold over
a small amount of detuning.

From now on everything is a matter of squeezing the
lemon to get the last picowatt of signal into the system.

‘Optimise the azimuth, elevation, polarisation and receiver

tuning, then go over the lot again until no improvement
can be obtained. Bear in mind that you need to allow for
some 2dB loss in heavy rain or snow.

If, having got a strong signal, you find that the picture
jitters badly you’ve chosen the wrong video output port
on the set. There are often two: one with the sound and
the dispersal signal removed and another with both left in
for feeding to a descrambler or whatever — that’s the one
you’ve got.

Don’t be surprised to find that the polarisation of the
INB - this is best adjusted for minimum cross-
polarisation of the unwanted signal - is not exactly
horizontal or vertical. Unless the satellite is due south
you’ll be looking at it somewhat obliquely.

If you cannot make sense of Music Box you've either
got Sky which is scrambled, or Norway on the wrong
satellite (Eutelsat I-F2) with MAC-C encoding. If the
picture looks o.k. but the sound is in German you’re on
the right satellite but the wrong channel — watching Music
Box on Sat-1, one channel down.

Keep monitoring the signal as you tighten the adjusters
on the mount. You can easily lose the picture altogether
as you wrap up the job.

Polar Mounts

In the three decades during which this writer has
contributed to Television he’s always left the awkward bits
till last. This is no exception.

The current trend is to use polar mounts. These permit
the dish to be swung round either by hand or a motor to
follow the Clarke Orbit, stopping at any satellite at will. If
this could only be done by a single simple adjustment to
the azimuth it would be a piece of cake, but unless you are-
either at the North Pole or the Equator (strictly speaking
the Clarke Orbit isn’t visible from the Pole) the orbit, as
seen from the ground, is not a simple radius but an oblate
ellipse. To correct the dish tracking truly, so that it follows
the orbit exactly right down to the horizon, would require
a complex tracking mechanism of the, kind found on an
observatory telescope. In practice however it’s sufficient
to offset the dish so that it leans a few degrees forward on
its mount when facing due south.

For most of central England this declination is 7°. It
varies by only the odd degree over the whole range of
latitudes we occupy (see Fig. 6). If you swing a. polar
mount you will see that the effect of this offset is less as
you get to the horizon, compensating for the extra

-distance between you and any satellites at the two ends in

comparison with a satellite at the meridian a mere 22,300
miles away. All this is difficult to check because there are
few satellites that can be received well enough at the
horizon. Provided the dish tracks well enough over the
centre of the range it will suffice for your purposes.

.You must first ensure that the hinge of the dish is
pointing exactly due south. Don’t bolt it down yet as you
may have miscalculated. Start with the average offset (or
use the table provided with the dish) and capture Eutelsat
I-F1 as previously described. Then swing round to Intelsat
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VA Fl11 and note how much elevation (upwards) or
declination (downwards) you need to capture the signal.
So that you can get back to them, mark your settings at
every turn on the adjusters using a Magic Marker. The
best two channels to use for alignment are RAI on
Eutelsat I-F1 — this is at the other end to Sky, with the
same polarisation — and Children’s Channel (shared in the
evenings with Premier/MirrorVision) which has the same
polarisation but is on Intelsat VA F11.

Since RAI is at 11-005GHz and Children’s Channel at
11-015GHz virtually no retuning will be needed. Thus
whatever errors there are will be due to incorrect setting
of the polar mount. If for optimum resolution of Chil-
dren’s Channel you have to point the dish upwards it

means that your hinge is too much to the east of south. If’

you have to. point the dish downwards it’s a little to the
west. Adjust it and try again.

Once signals from these two satellites are coming in at
equal strength check the polar tracking of the dish by
picking up Eutelsat I-F2 at 10°E. This has NRK (Norway)
with MAC-C encoding on virtually the same channel as
Sky on Eutelsat I-F1. You should also now be able to pick
up Intelsat V F2 at 1°W, where you can usually tune in
two scrambled channels. This will enable a precise check
on the declination adjustment to be made. If elevation

adjustment is needed to optimise reception from this
satellite do it with the declination screw, noting how much
change is required, then set the declination to half the
error, making up the rest with the elevation screw.

It’s quite likely that the tracking may still be out
towards the horizon, but there’s little to see down there at
present. The next launches of any interest, Eutelsat 1-F4
at 7°E and the French/German DBS satellites at 11°W, are
well within the arc of the adjustment achieved. A new
head end will be needed for the DBS satellites since their
channels start above the high end of the ones at present in
use.
Note that for best results as you swing between Eutelsat
I-F1 and Intelsat VA F11 the polarisation of the LNB
should be optimised to reduce interference from signals
with the other polarisation.

All that now remains is for you to tighten up all your
adjustments and grease well around their threads.

Next Month

Having got you started, the next part in this series will
recap on the basics of satellite TV reception and look at
some of the equipment available. The final part will deal
with the theory in more detail and discuss future trends.

VCR Clinic

No Playback: JVC HR2650

Two general rules of thumb apply to VCRs that return to
the stop mode a few seconds after play has been selected.
First; if the tape loads to the heads, or even partially to
the heads, and the machine then cuts out, the fast forward
and rewind modes appearing to function correctly, suspect
missing drum pick-up head pulses. If however the VCR
plays for a few seconds before cutting out, while fast
forward and rewind also trip out soon after selection, the

problem is that the machine thinks the tape spools aren’t:

rotating due to the absence of reel pulses or take-up pulses
depending on the model in question. In this case there’s
usually no counter movement during the brief time that
the tape is moving, since these pulses are used to drive the
counter. This would apply to electronic counters and not
the earlier mechanical counters, though it should be
mentioned in passing that in the early JVC piano-key
machines there are no take-up pulses when the counter
“belt is displaced.

And so to the machine under consideration. The
HR2650 is a small portable VCR with stereo sound
capability. It runs off a rechargeable 12V battery and has
an accompanying tuner/charger unit. The fault with this
one was no play, though an apparently good picture did
appear for a few seconds. Fast forward and rewind were
equally brief and what caught my eye was that the tape
running indicator LED was illuminated all the time. All
this pointed to an absence of take-up reel pulses, so the
outside covers were removed and sure enough the pulses
at pin 1 of connector 3 on the front control panel were
found to be very weak, less than one tenth the amplitude
the diagram said they should be. This voltage swing would
be insufficient to activate the operational amplifier in IC6
and thus give an output to the tape running indicator, the
counter and the mechanon panel. The problem was due to
the reel sensor itself. Before condemning it we removed it
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and checked that there was no dirt affecting its
optocoupler, something we’ve encountered previously
with other machines. C.H.

Samsung V1510T

A number of these Korean made VCRs have passed
through our workshops recently. Amongst the run of the
mill problems of head cleaning and extracting foreign
objects from the mechanism, something that seems to go
with front-loading machines, we’ve on several occasions
had no playback colour. The usual cause seems to be poor
quality 4-43MHz crystals that either won’t oscillate or
can’t be adjusted properly. If both crystal oscillator cir-
cuits work correctly however try a recording. If this shows
that the drum servo is out of lock in the record mode the
fault is due to the colour a.f.c. circuit which also provides
sync pulses for the drum servo. Check for a bad joint at
plug 11-16. C.H.

JVC HR7650/Ferguson 3V31

\

The machine JVC brought out to replace the HR7700
proved to be much more reliable. A problem I've encoun-
tered on several occasions however has been absence of
any reel motor drive. A check on the mechacon panel will
reveal that transistors Q18 and Q19 have blown apart
physically. Further checks with an ohmmeter will show
that Q10 and Q11 have also failed and will lead you to the
ultimate cause of the mayhem — Q15 which will be found
to be short-circuit. Don’t use the nearest European style
transistors as equivalents — this will only end in tears, not
to mention small puffs of smoke as the replacements
expire shortly afterwards.

Another problem 1 had with one of these machines was
a complaint about intermittent failure to eject a cassette.
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We could never produce the fault in the workshop and
every time suggested that the owner bring along a tape
that wouldn’t eject. He replied that it happened only with
library tapes and that this couldn’t be the problem as no
one else complained. Eventually the machine came in
with the owner clutching a cassette. One attempt at
ejecting the tape showed the cause of the problem: the
library proprietor was sticking code numbers on dymo
tape on the body of his cassettes in such a way that they
caught on the left-hand side of the cassette housing during
an attempt at ejecting them. Naturally only this model
was affected. The customer was quite happy with the
solution we offered: pull off the dymo tape each time and
stick it back afterwards. C.H.

Philips VR6460 and Clones

These machines use special Torx screws to hold the
motors but the manual doesn’t say which size of
screwdriver is needed — and there are 25 to choose from!
Many thanks to my SEME rep. Dale for telling me that
it’s Torx size T10. This size doesn’t fit the rotating guides
however — does anyone know which size does? I've had a
few cases of Finlux and Marantz VCRs with too little
take-up torque — this causes tape spillage on forward
search. Replacing the reel motor usually cures this. P.B.

Mitsubishi HS7008B

Any intermittent sound or erase problems with this ma-
chine should be cured by removing plugs AF and DF and
soldering the wires directly to the audio panel and the full
erase head. P.B.

Hitachi VT11/GEC V4100

Over a period of several weeks I struggled with one of
these machines that had a very intermittent capstan speed
fault. What would happen is this: the machine would play
a three-hour tape all the way through without a fault, but if
it was rewound and played a second time the capstan
would be ‘“held back” and rotate very slowly — even
though its voltage was sufficient. Changing the capstan
.motor had no effect, but changing the clutch assembly
seems to have cured the fault. I hope . . . P.B.

Sharp VC9700

Timer display faults are quite common with this machine.
The two usual ones are as follows: either no or intermit-
tent display due to C5005 or the timer microcomputer
chip 15002, or the display goes dim after an hour due to
PR6601 on the audio board. P.B.

Blaupunkt VCR

This machine (a Panasonic NV333 in disguise) came in
because the tape was playing too fast — it looked more like
search speed than play speed. The output voltage from
the servo was correct and an FG pulse was being fed back
from the motor. We concluded that the capstan motor
was faulty: a replacement plus setting up restored normal
operation. M.D.

Hitachi V17000

This portable had been dropped on to its base with the -

multi-plug that connects it to the timer/power supply unit
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plugged in. The result was a cracked PCB around the

connection socket. There’s a lot of very fine print in this
area and much careful work was required. We eventually
got the machine to work but there was no colour. This
was traced to a crack in the chroma panel under a plastic
fixing lug. M.D.

Ferguson 3V31

This machine wouldn’t load a tape and the drum motor
was running all the time. Although the loading arms were
fully retracted it seemed the machine thought that loading
was at least partly completed. An investigation of the
lower mechanism revealed that the after-loading switch
had jammed. Freeing this restored normal
operation. M.D.

Ferguson 3V35

The complaint was that noise bands moved up the picture
at regular intervals on playback. We found that a record-
ing made on the faulty machine had the same noise bars
(tracking errors) when played back on another machine.
On both machines the sound was perfect, with no wow or
flutter. The capstan servo was ruled out therefore and
investigations were made in the drum servo circuit. While
playing the standard test tape the usual “clover leaf”
strobe effect on the head drum screws could be clearly
seen to rotate at regular intervals that coincided with the
noise bar travelling up the screen. Since the drum servo
obviously wasn’t locking the drum discriminator adjust-
ment R463 was checked as detailed in the manual. The
slightest turn resulted in the picture breaking up into lines
(the servo going way off speed) then returning slowly to a
locked picture. It was impossible to adjust for 4-6V at
TP423 with a digital voltmeter as the voltage was varying
all the time.

Scope checks on the drum FG signal were normal but
the output from the frequency-voltage converter in 1C404
was incorrect - pulsating d.c. at pin 15 with a
superimposed sawtooth, where the stable drum speed
correction voltage should be. Replacing 1C404 made no
difference but when the feedback resistor R466 (270k(1)
was checked it turned out to be open-circuit. Replacing
R466 corrected 1C404’s output waveform and after R463
was adjusted a perfectly locked picture with no noise
bands was obtained.

I had the same machine in a month before with a
similar complaint, but at that time it could be locked by
adjusting R463. 1 suspect that R466 goes high in valuc
before going open-circuit and would recommend checking
it whenever the drum servo requires adjustment. J.H.

Hitachi VT63/GEC V4005

The drum and capstan motors both stopped just after the
tape had loaded: the spool rotation sensor then returned
the machine to the stop mode. When rtewind or fast
forward were pressed the brakes released but there was
no spool rotation. This turned out to be due to loss of the
12V supply from the STK5451 regulator i.c. During motor
start-up 16V is applied to the motor drive chip IC603.
Once the motors are running the microcomputer i.c.
switches on the regulator to provide the 12V output. The
16V line is used in the search mode to supply the extra
load with the increased motor speeds. This provided the
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clue. Fitting a new regulator chip (IC151) cured the
trouble — the internal 12V regulator produced no output.

We’ve found that the capstan bearing is very often noisy
on these machines, causing groaning and vibration. This
can be difficult to diagnose as it’s often intermittent and
stops when the machine is put on end to remove the

bottom cover. Hitachi technical recommend that the
capstan flywheel is removed and the chromed shaft
checked for scoring. Renew if marked, then lubricate with
Castrol MS3 grease. We now do this as a matter of course
when these machines come into the workshop. To date
lubrication has provided a cure in every case. J.H.

Simple RGB Interface Circuit

Having recently bought a computer with RGB output,
and realising the advantages of using this mode of direct
c.r.t. drive to eliminate the cross-colour and bandwidth
limitations that are inherent in the PAL system, I decided
to convert a ten-year old GEC colour set to RGB input as
cheaply and as simply as possible while still maintaining
safety.

The first requirement (a must) was to provide mains
isolation for the chassis. A suitably VA rated 1:1 ratio
transformer is used for this purpose, with the set’s chassis
earthed via the earth pin of the mains plug. Such a
transformer can be expensive: | have it in a separate box
so that it can be readily used for other purposes, €.g.
servicing, making the purchase more economic.

Circuit Description

The circuit I decided upon (see Fig. 1) was kept as
simple as possible while maintaining an upper working
frequency of around 10MHz. The 74L.S240 TTL chip was
chosen for its high speed and cheapness. It’s an eight-stage
inverting buffer with separate enabling for the two groups
(A and B) of four buffer/inverters. The RGB inputs are
applied to three of the A group buffer/inverters with
enabling from the sync input, ensuring good blanking.
The sync input goes to one of the B group buffers.
Another can be used depending on the requirement for
positive- or negative-going sync pulses in the timebase
department. The output from a TTL circuit at 5V peak-to-
peak may be too large for some timebase arrangements.
Fig. 2 shows a simple emitter-follower to enable the pulses
to be potted down. It may also be necessary to use this
circuit where there’s a long run to the timebases — a
suitable screened cable may also be required.

The GEC solid-state C2110 series chassis, like many of
its contemporarics produced during the early 70s, uses a
TBA920 sync separator/line generator chip. This will work
directly from a TTL buffer, positive-going sync pulses
being required.

Should connecting the sync input to the timebase
section of the set be rather impractical an alternative
option that could be adopted is to use an off-air signal,
feeding the demodulated video to the sync separator in
the usual manner. The sync signal available at the RGB
socket should still be used for blanking.

The digital RGB signals are fed to the emitters of the
three BF259 RGB output transistors via 2-2k{} presets.
These are used in conjunction with the set’s first anode
controls to set up the black level.

Construction

Spread the circuit out as much as possible, bearing in
mind that the output transistor collector load resistors
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dissipate a certain amount of heat — a heatsink should be
provided for the transistors themselves. Also remember
that since the upper working limit of the circuitry is
hopefully around 10MHz suitable separation should be
used — especially if construction is on Vero board.

I disconnected the i.f., sound, colour decoder and video
drive sections of the set. This has the advantage of
minimising the power across the isolating transformer.

The older type of delta-gun tube can give a good
account of itself at up to 10MHz. The convergence has to
be looked at carefully, especially with a computer display.

Remember good common chassis connections
throughout.

I hope the circuit presented here will give you ideas for
cheap ways to improve your computer displays. Have fun
with it!
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Fig. 1: RGB/sync interface circuit.
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Fig. 2: Emitter-follower stage for sync pulse interfacing.
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Teletopics

TVRO RECEIVER IN KIT FORM

Here’s something of a breakthrough in the cost of satellite
TV reception. Comex Systems Ltd. (Comet House, Unit
4, Bath Lane, Leicester LE3 5BF, telephone 053 325 084),
the small order trade and retail distributors for Astec
TVRO modules, TV and computer products, have in-
troduced a TVRO receiver in kit form. The kit comprises
a motherboard and components for mounting the r.f. and
i.f. modules, the video, control and i.f. circuits, plus two
Astec modules, a tunable converter covering 950-
1,450MHz and an i.f. processor with wideband f.m.
quadrature detector. The board is silkscreen printed and is
simple to construct. Detailed paperwork covers the many
possible options for the board’s use — the kit has been
designed for versatility. Comex is also able to supply much
of the other equipment required for a satellite TV receiv-
ing installation — dishes, wideband preamplifiers, F type
plugs (at least one is required for the board), scalar horns
and Mitsubishi heterodyne converters. Price details are as
follows:

TVRO receiver motherboard and component kit  £35-00
Motherboard only £11-75
Astec AT1020 tuner module £35-10
Astec AT3010 i.f./demodulator module £54-65
F type plug for AT1020 £00-50
Mitsubishi 10GHz heterodyne receiver £47-00
Scalar horn for above £42-00

60-1,700MHz wideband, low-noise preamplifier kit £35-00

F-to-BNC adaptors are available at £1-70 each. The
prices include VAT. For orders below £100 add £1-50 post
and packing, for orders above £100 add £2-50. Comex
plans to introduce shortly a tuning display for the TVRO
receiver, a tunable sound i.f. giving the kit stereo sound, a
keyer unit and a portable power supply with 13-8V input
and 18V output. A 1:6m spun aluminium dish with polar
and hormn mounts is available at £365. Comex can also
supply ATV transmission equipment for the 23cm band.

IBA TO REPLACE TRANSMITTERS

The IBA has started a u.h.f. TV transmitter replacement
programme that will involve expenditure of around £40
million — some of the existing transmitters are now over
twenty years old. A £7-5 million contract with Marconi
Communication Systems has been signed covering the first
phase of the programme. This provides for replacement of
the original fourteen high-power transmitters. Associated
engineering work will bring the total cost to £11-5 million.
The programme envisages transmitter replacement at a
rate of six a year starting in 1988.

EUROPE ADOPTS MAC

European trade ministers, meeting in Luxembourg, have
decided to adopt the MAC-packet system as the standard
for satellite TV transmissions to Europe. The advantage
over the Japanese high-definition system that has been
advocated as a worldwide DBS standard is that MAC
signals can be decoded and displayed on a standard TV
receiver. The system allows for a wider aspect ratio with
higher definition to be added, again compatible with
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existing European TV standards. The agreement lasts
until the end of 1991 and allows each Community country
to choose the system best suited to its needs, provided it
conforms to the basic MAC specification — whilst C-MAC
is favoured by the UK, a variant known as D2-MAC is
favoured by France and W. Germany. A chip to make
these two systems compatible is being developed. The
whole DBS program has unfortunately been put back by
the recent Shuttle and Ariane failures.

The board of Eutelsat has received a report on the
potential for a European DBS system called Europsat.
What further action to take on this project will be decided
at the board’s next meeting in September.

NEW SALORA/LUXOR TVRO EQUIPMENT

New satellite TV receiving equipment is to be introduced
by Salora and Luxor at Cable 86 (July 8-10th), the satellite
and cable TV show. Salora’s new receiver, Model
SRV1150, features remote control. The ACU1160 ac-
tuator control unit is also new and the equipment avail-
able includes an aerial actuator with polar mount and a
polariser with 1-2m dish. A similar range is available
under the Luxor brand name.

MICROELECTRONICS SERVICING SEMINAR

The Institution of Electronic and Radio Engineers
(IERE) and the Society of Electronic and Radio Techni-
cians (SERT) are to run a one-day seminar, entitled
Microelectronics Repair and Maintenance, at the Royal
Institution of Great Britain, 21 Albermarle Street,
London W1 on September 9th. Application forms can be
obtained from the IERE Conference Dept., 99 Gower
Street, London WC1 (01-388 3071). Registration fees,
inclusive of attendance, documentation, coffee, lunch and
tea, are: £45 plus VAT, members rate £35 plus VAT
(members of the IERE, IEE, SERT or IEEIE), or £16
plus VAT for student and retired members.

TENSAI AND WINTHRONICS SPARES

Our thanks to readers who have come up with sources of
spares for Tensai and Winthronics TV sets. Spares and
data for Tensai sets are available from the UK agents
John Walker Ltd., First Floor Suite, 55 North Street,
Thame, Oxfordshire OX9 3BN (telephone 084 421 6929).
For Winthronics spares and data contact Laltex and Co.,
Ltd., 1 Canal Street, Manchester (061-832 6132).

ZANUSSI CHANGE

Seleco UK, 43 West Street, Reading have taken over
from IAZ International (UK) Ltd. the UK distribution of
Zanussi TV receivers. A new range of models is being
introduced.

GOOD BUSINESS IN CASSETTES

The British Videogram Association reports record first
quarter sales of prerecorded video cassetes by its mem-
bers. Approaching a million cassettes worth over £24
million were distributed, an increase of 32 per cent
compared to the same period in 1985.

A report entitled Home Video Recorder Populations
and Cassette Usage, distributed in the UK by Benn
Electronics Publications Ltd. (Chiltern House, 146 Mid-
land Road, Luton, Beds LU2 0BL) for US consultants
Magnetic Media Information Services Inc., predicts a
fourfold increase in worldwide sales of video cassettes by
1989 (compared to 1984). It expects sales to reach 2-5
billion units in 1989, including both prerecorded and blank
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tapes. The report expects 140 million VCRs to be in use
worldwide by 1989. A fall in Japanese VCR production of
10 per cent in 1986 (the first ever) is predicted, with
further falls of 13 per cent and 15-5 per cent in 1987 and
1988 respectively. This is likely to depend very largely on
currency movements. The report is available from Benn at
US$995 per copy.

Market research consultants Mackintosh International
(Mackintosh House, Napier Road, Luton, Beds LU1
IRG) have also published an optimistic report which
predicts an “explosion” in the market for consumer tapes
and discs over the next ten years. The 500-page report,
entitled Discs and Tapes — the next ten years, expects the
world market for consumer discs and tapes to reach a
value of $30 billion by 1995.

NEW GENERATION INDOOR TV AERIAL

Antiference have introduced an interesting new indoor
aerial which has taken two years to develop at a cost of a
quarter of a million pounds. Its performance is certainly
impressive, with a forward gain of 6-8dBd across the
entire w.h.f. bandwidth and good directivity. While the
design is basically a log-periodic one the elements are
formed on two aluminium sheets giving a large surface
area. The Silver Sensor incorporates electrical isolation to
BS5373 and is cxpected to retail at around £10. For
further details apply to Antiference Ltd., Bicester Road,
Aylesbury, Bucks.

TELELIFT's UK LAUNCH

One of the dangers - a very real one - to which those in
the TV trade are exposed is injury caused by lifting and
manipulating heavy TV sets. It will be avoided by the use
of a new trolley which has been designed to enable one
person to transport safely heavy TV receivers and other
domestic appliances. The Telelift trolley comes to the UK
after three years of extensive field trials both here and

The Antiference Silver Sensor log-periodic set-top aerial,
shown here with the boomn position for reception of verti-
cally polarised transmissions.
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abroad. To date it has moved over half a million sets
without injury to users. The trolley incorporates a number
of well thought out features. It enables a bulky console set
to be rotated to allow passage through narrow doorways,
has a built-in suspension system to protect delicate mech-
anisms, provides lifting into and out of vehicles and
incorporates a unique, patented stair climbing system.
The Telelift is available from Courier Handtrucks Pty,
Ltd., 59 Earls Court Road, London W8 6EE (01-937
1996) at £139 plus VAT and transport.

According to the National Institute for Safety and
Health, Washington DC, USA serious and permanent
spinal injury is likely if an attempt is made to lift a TV set
or appliance weighing more than 44lb from ground level
to workbench height, regardless of body size. Use of the
Telelift trolley, which is solidly made and should give
many years trouble-free service, is recommended.

NEW COLOUR PATTERN GENERATOR

A versatile, mains-operated colour pattern generator,
designed and manufactured in the UK, has been in-
troduced by Black Star Ltd., 4 Stephenson Road, St. Ives,
Huntingdon, Cambs PE17 4WJ (048 062 440). The Orion
pattern generator has been developed for those engaged
in servicing, manufacture or design of TV sets, VCRs and
monitors. Features include separate r.f. and composite
video outputs with level control, tunable r.f. carrier,
internal or external sound modulation, switchable sound
carriers (5-5, 6 and 6-5MHz) and positive or negative
vision modulation. A front panel source of field and line
sync pulses is provided for scope triggering. The generator
covers the v.h.f. and u.h.f. channels and is compatible
with the PAL systems B, D, G, H, I and K. The full range
of colour and monochrome test patterns includes colour
bars, grey scale, focus, raster purity, dots, gratings and
vertical/horizontal lines. There are also rear panel R, G, B
and sync outputs with switchable signal levels and sync
conditioning to ensure compatability with the majority of
video and computer monitors. We expect to publish a
review of this generator in the next few months.

VCR SPARES DISCONTINUED

Ferguson have announced that from August 1st spares will
no longer be supplied for the following VCRs, tuners and
cameras: Models 3292, 3V00, 3V01, 3V03, 3V04, 3V06
and 3V17. In addition cabinet and presentation parts will
from the same date no longer be available for Models
3V20, 3V23, 3V24, 3V25, 3V26 and 3V28.

REMOTE CONTROL BOOSTER

A booster unit for use with infra-red remote control
transmitters has been released by Advanced International
Marketing (UK) Ltd., 74a Heath Road, Twickenham
TW1 4BW (01-891 3644). The Tyron “power enhancer” is
said to increase the range of an IR transmitter to 40-50ft
and make careful aiming unnecessary. It simply clips on
and operates from a 9V battery.

MITSUBISHI DEVELOPMENTS

Mitsubishi has announced in Japan the development of a
40in. colour tube along with a monitor/receiver to drive it.
It’s intended initially for business use and is to be shown at
the Chicago Summer Consumer Electronics Show. Also
announced are a 200in. projector system with a newly
developed optical arrangement and the Mark II version of
the Diamond Vision colour display system. The latter has
a display size of 4-8 » 3-6m and weighs three tons.
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Modern Receiver Circuitry

Part 5: Timebase Synchronisation

Faithful reproduction of a television picture depends not
only on adequate video bandwidth, accurate colour
decoding and luminance-chrominance registration but also
on precise synchronisation of the line and field scanning in
the camera and the receiver. The use of integrated circuits
has led many service engineers to take synchronisation for
granted, but a knowledge of the basic circuits and princi-
ples is always an advantage.

One requirement for precise synchronisation is that the
received sync pulses are free from impulsive electrical
interference and noise generated in the receiver’s tuner
and i.f. strip. With simple, direct sync the effect of noise is
ragged verticals and occasional loss of field sync. An
important step in improving the line synchronisation is to
use an indirect system to control the line oscillator — the
flywheel line sync system, in which the timing of the
received line sync pulses and the line flyback pulses is
compared by a phase detector which produces an error
voltage to pull the oscillator back into lock. With this
arrangement the oscillator is controlled by a voltage that’s
proportional to the phase difference between the incom-
ing sync pulses and its own operation. The speed of the
correction can be slowed down by including a time-
constant in the phase detector’s filter circuit: the effect of
this is to give correction of longer-term drift while making
the system immune to short-term disturbances such as
interference and internally generated noise.

Simple Transistor Sync Separator Stage

Before any synchronising arrangement can work it
requires a clean sync pulse which has been separated from
the composite video signal. A simple transistor sync
separator stage is shown in Fig. 1(a). The demodulated
composite video signal, with positive-going sync pulses, is
fed via Cl to the base of the transistor. The important
thing is that the output should consist of sync pulses only,
i.e. with no picture information. C1, R1, R2 in the base
circuit provide the conditions required for this. R1 and R2
apply a small bias voltage to Trl’s base — too small to bias
Trl as a normal class A amplifier. Trl conducts when a
positive-going sync pulse appears at its base. The com-
bination of the small bias provided by R1, R2 and the
positive-going sync pulse drives Trl into saturation. As a
result, the tip of the sync pulse is clipped, thus removing
noise — see Fig. 1(b). When Trl saturates the coupling
capacitor Cl1 will be charged by Trl’s base current,
acquiring a negative charge on its right-hand plate. This
holds the transistor cut off during the picture part of the
line scan. During this period C1 discharges via R1. The
time-constant is such that Tr1 will saturate rapidly as soon
as the next sync pulse arrives. The value of Rl is thus
important — it’s a common cause of sync problems in some
chassis.

Flywheel Line Sync

The sync separator stage itself cannot provide sufficient
immunity against interference — which with negative-going
vision modulation is of the same polarity as the sync
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pulses. Thus for good line locking the flywheel sync
system already touched upon must be used.

Fig. 2 shows a typical discrete component flywheel line
sync phase detector circuit. The inputs consist of negative-
going line sync pulses which are coupled to the cathodes
of diodes D1 and D2 by C1 and a flyback pulse from the
line output transformer. The flyback pulse is integrated by
R4 and C4 to produce a sawtooth waveform that’s
coupled to the detector circuit by C2. Capacitive coupling
removes any d.c. component, ensuring that the waveform
at the junction of D1, R1 swings positively and negatively
about zero valts. D1 and D2 conduct when a negative-
going sync pulse arrives. If the sawtooth voltage is at zero
at this time synchronisation is correct and the circuit
produces zero output. If the sawtooth is positive with
respect to zero volts when the sync pulse arrives the circuit
will be unbalanced: D1 will conduct more than D2 and C1
will acquire a positive charge. This is filtered and used to
adjust the phasing of the line oscillator. Conversely if the
sawtooth is negative with respect to zero when the sync
pulse arrives D2 will conduct more than D1 and C1 will
acquire a negative charge. C2 fulfils two functions in this
circuit configuration: it acts as coupling capacitor for the
sawtooth and as the reservoir capacitor for the output —
the charge established on C1 when D1/2 conduct is
transferred to C2 during the picture period. R3/C3 pro-
vide filtering and R5/C5 add a time-constant to the
filtering action to damp the effect of short-term
disturbances.

The Modern Approach

The circuit just described is rather crude in comparison
with the arrangements used in modern sync processing/
timebase generator chips. It nevertheless forms the basis
of fiywheel line sync action. A typical modern sync
processing chip may provide line and field drive signals,
AV switching, between-channel sound muting and a
sandcastle pulse that’s used for flyback blanking and
burst gating.

A block diagram of a typical sync processor i.c., the
TDA2578A, is shown in Fig. 3. Composite video is fed in
at pin 5 where 1t goes to the sync separator. The slicing
level is determined by the components connected to pins 6
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Fig. 1: Simple sync separator circuit using a transistor (a),
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Fig. 2: Typical discrete component flywheel line sync circuit.
Note the RC time-constant network in the filter.

and 7: this level is maintained over a wide range of video
input signal levels. The output from the sync separator
goes to a pair of phase detectors, 1 fast and 2 slow, to a
coincidence detector, and to the field sync pulse integrat-
ing stage. It also goes to a burst timing circuit which
produces a pulse to coincide with the colour burst: this
pulse forms part of the sandcastle pulse output at pin 17.

Phase detectors 1 and 2 have different response times
and are used to lock the line oscillator to the incoming line
sync pulses. The gating circuit determines which phase
detector is used. For good noise immunity with off-air
reception the phase detector with the slow response time
is used. With an off-tape signal a faster response time is
required: the AV switching thus brings phase detector 1
into operation. The fast-acting phase control loop is also
used to restore sync rapidly after momentary loss of signal
due to a change of channel and when the set is first
switched on.

In the absence of a video signal the coincidence detec-
tor brings the muting circuit into operation. The voltage at
pin 13 will then be at about zero and can be used to give
inter-station sound muting.

Although the line oscillator has been locked a further
problem has to be overcome before a completely stable
picture can be guaranteed. With a power transistor such
as the type used in the line output stage there’s a time
delay between the removal of the base drive and the
cessation of collector current. This delay lengthens as the
demand made on the line output stage increases. Nearly
all line output stages are called upon to generate flyback
c.h.t., and the beam current requirements will vary
rapidly from one moment to the next. The timing of the
line drive switch-on is not too critical since there’s some
overlap in the operation of the line output transistor and
the efficiency diode. The timing of the line drive switch-
off, i.e. the start of the flyback, is critical however since it
governs the position of the picture within the raster. A
second control loop is used to offset the effect of delays in
the line output device. Phase detector 3 compares the
output from the line oscillator with the line flyback pulses.
Its output adjusts the timing of the trailing edge of the line
drive pulse via a pulse width modulator circuit. The
central position of the picture is thus maintained. A d.c.
voltage can be applied to pin 14 for horizontal shift
purposes.

The field sync pulse integrating capacitor is connected
to pin 4. The field oscillator stage is simply a discharge

. circuit for the field ramp capacitor connected to pin 3: the

capacitor is charged from a relatively high voltage via a
high vaiue resistor. The sawtooth produced in this way is
scan-corrected before passing to the linearity correction
section where feedback from the field scan circuit is
applied. The voltage at pin 2 is also monitored for tube
protection purposes: if the voltage at pin 2 is less than
2:5V ar more than 5V the screen blanking circuit pro-
duces 2-5V at pin 17 to give a blank screen.

The sandcastle pulse generator produces a composite
blanking and burst gating pulse at pin 17. The output here
is at three levels: 2-5V gives field fiyback blanking and
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Fig. 3: Block diagram of a modern sync/timebase generator chip, the TDA2578A.
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Fig. 4: Voltage conditions at pin 18 of the TDA2578A for
flywheel sync phase detector switching and sound muting.

4-5V line flyback blanking. The 10V burst gating pulse sits
on top of the line flyback blanking pulse.

Fig. 4 shows the voltage levels at pin 18 under various
conditions. With the set receiving a TV transmission the
synchronised condition will be marked by the presence of

7-5V, phase detector 2 will operate and the muting circuit
will be inoperative. When the receiver is detuned the
voltage at pin 18 will fall: phase detector 1 is switched in at
3-5V and muting operates at 1-2V. With no signal the
voltage is approximately zero, rising again as another
signal is tuned in. Muting ceases at 1-7V and return to
control by phase detector 2 occurs at 5V. Application of
an external AV voltage of approximately 3V for VCR or
disc playback purposes should produce control by phase
detector 1 without muting: the AV voltage should obvi-
ously be stable — to prevent unwanted switching to control
by phase detector 2 or muting.

This then is the contemporary way of generating and
synchronising the set’s scanning signals.

TV Fault Finding

Ferguson TX9 Chassis

Intermittent colour can be a problem and this case was no
exception. A fellow engineer had attacked the set with
freezer and a hairdryer: after demonstrating his ability to
produce colour at will he replaced the crystal. The set
then worked all right in the shop for a couple of days after
which the colour went off. With the set back on the bench
we found that heating the TDA3560 decoder chip brought
back the colour. Unfortunately heating the replacement
chip had the same effect.

Careful examination of a test pattern revealed what
looked like a slight hum bar. Like a man possessed I
stabbed the meter on the 115V rail. Bingo! — a good 6V
low. Resetting the h.t. voltage removed the hum from the
picture and put an end to the thermal sensitivity of the
decoder circuitry.

This time the set gave four days’ service before the
colour went off again. I'll save you from reading through
the rest of the torture. Suffice it to say that if similar
problems come your way it pays to replace the chroma
delay line before going any further. It seems that everyone
was aware of this except me. S.L.

ITT CVC32 Chassis

This set had the rather daunting symptoms of no bottom
scan accompanied by distorted sound. The remote control
unit worked outside the set but not when in the *“parked”
position. What field scan there was in the top half of the
screen was non-linear and ‘“synchy”. We eventually
discovered that the 35V supply reservoir capacitor C64
(2,200uF) was responsible for all the symptoms, the only
clue being that the 35V rail was 3V low.

While on this chassis, the symptom of low h.t. when
cold (or sometimes when warm just to add to the fun),
often intermittent and looking like a fault in the chopper
control module, is often due to the h.t. smoothing capaci-
tor C52 (47uF). This capacitor can also produce the fault
permanently of course. S.L.

Grundig CUC41 Chassis

There was low output from the power supply and a loud
whistling. The latter is symptomatic of a loaded h.t. rail.
A check around the line output transformer revealed an
0-33Q) safety resistor that was burning. This provides a
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feed to the deflection module which, in an attempt to
isolate the fault, was removed. The output from the
power supply then returned to normal so attention was
turned to the deflection module. The rectifier that pro-
duces the 25V supply for the TDA2655 field output chip
lives on this module — D2751. When it goes short-circuit,
as in this case, it loads down the line output transformer.
A BY298 seemed to be a suitable replacement. S.L.

Tandberg CTV2 Chassis

The problem with this set was intermittent contrast vari-
ations — the fault was tappable (dry-joints are common in
this otherwise excellent chassis). After carrying out some
resoldering however the fault was still present. The board
was particularly sensitive around the 12V regulator
transistor’s heatsink and a meter check revealed that the
rail would rise to 14-5V. The transistor itself was responsi-
ble. S.L.

ITT 80-90° Chassis

If you're faced with one of these sets that suffers from
tuning drift a good place to start looking is in the line
output stage! If the 90V supply reservoir capacitor C514
(10uF) has dried up the supply will be low, affecting the
regulation of the tuning voltage stabiliser. P.B.

Decca 80 Chassis

This set had suffered from poor field lock for several
years. When the set came to us however the report was
“dead”. The usual faulty tripler had killed the line output
transformer and BU208. There was also the common
burning of the now famous orange wiring and connectors.
After all this had been sorted out the set worked perfectly
but with very poor field lock. A hole had been cut in the
back for the customer to adjust the field hold control (a
very unwise action) — the customer had mentioned that
the trouble had been present from new.

The sync output from the TBA920 sync/line generator
chip goes to the TDAI1170 field timebase chip via an
active field sync pulse integrator stage comprising Tr301
and associated components. A check here revealed that
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Tr301 had no collector volts and about 2V at its base. In
other words either the transistor was hard on or its load
resistor R328 was open-circuit. Both the resistor and the
transistor were 0.k. however. We then found that the field
sync pulse at the base of Tr301 was almost non-existent.
The next step was to discover why Tr301 had a positive
voltage at its base. Every resistor and capacitor in the base
circuit was removed, also the transistor itself. We were
alarmed to find that there was still a positive voltage at the

base print — and the reading was now 100V. This voltage
disappeared when the print was cut away Yin. back from’

the base hole. There was no sign of any burning, even
when the panel was examined with a magnifying glass, but
drilling a few small holes between the base print and the
nearby red first anode print cured the fault. I can only
assume that the panel had been defective from the start.
Incidentally there was no discolouration around the first
anode controls and their series resistors — a common
problem with these sets. H.MacM.

Philips G11 Chassis

A G11 with persistent h.t. fuse blowing caused us quite a
problem because the BU208A line output transistor was
always o.k. The usual h.t. reservoir electrolytic on the
power panel and other components here had been
changed and a new BU208A tried just in case. Normal
operation might last for days or in some cases weeks and
there were never any faulty components to blow the fuse.
Once again two pairs of specs and a magnifying glass came
to the rescue. There was a microscopic pip on the
BU208A’s cooling plate. When this was compressed via
the insulating pad the result was occasional earthing of the
BU208A’s collector — with no damage to the transistor
itself. H.MacM.

Field Judder — sort of

I hesitate to include this item in a fault-finding section —
but it shows that you sometimes have to study the owner
as well. His complaint was of field judder, but only at
certain times of viewing — his set was a brand new Philips
receiver but could have been one of any type. We gave it
a thorough soak test in the workshop and checked all
relevant components but couldn’t find anything amiss.
After its return the customer made the same complaint — I
might add that his previous set, which he’d traded in, had
been an old 22in. GEC model with a very dim tube.
When conversing with the owner I noticed that he chewed
all the time. When he stopped chewing the fieid stopped
bouncing! If you try chewing a tough boiled sweet while
looking at the screen you'll find that the crack does cause
a definite bounce. H.MacM.

Ferguson TX9 Teletext Chassis

The complaint was simple — no sound. Without further
ado the sound channel chip’s feed resistor R156 was
checked for being open-circuit, which it wasn’t. The
loudspeaker and associated connections proved to be
innocent but a check at pin 6 (volume control) of the i.c.
produced a very low reading. Operation of the volume
control had no effect whatsoever so our efforts were
directed to the PC1515 remote control processing board.
To prove that the sound chip was o.k. the lead between
panel PC1515 and the d.c. volume control input pin on
the main panel (pin 5 of PL8) was disconnected. This
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restored the sound at fuli blast. On checking around the
volume control output transistor (TR106) on panel
PC1515 we found that its emitter voltage was absent. This
was due to a dry-joint at one end of D123 (AA143). A
dob of solder soon put matters right and the musical
delights of boring Ceefax blared out once more. ~ K.H.-

G.S.

Philips CTX-S Chassis

The symptom was a dead set and our first reaction was to
check the 4-7Q) surge limiter resistor which commonly
goes open-circuit. It was o.k. this time and there was
voltage at the collector of the BUX84 chopper transistor.
But not at its base and emitter. The BF422 driver
transistor had the same voltages at its collector and base
due to a collector-base short-circuit. K.H.-G.S.

Panasonic TC2031

A quickie on these sets. If you get called out because the
remote-control unit is stuck inside turn the set upside
down to release it. Then tighten the screw holding the
remote control casing together. The screw works loose
due to vibration: it then catches in the housing
mechanism. K.H.-G.S.

GEC C2110 Series

An elderly GEC Model C2121 came our way recently.
The customer insisted that the picture flashed up green
intermittently and that water had entered the set from a
burst pipe. We couldn’t find any sign of water damage and
as usual the fault refused to appear during our call (we did
notice a dry-joint on the RGB output panel, but this was
purely coincidental). Our attention was also drawn to the
fact that the local “poke-and-hope™ brigade had tried to
trace the fault without success — a quick check revealed
that the fuseholder had been linked with wire and a 3(}
fusible resistor mounted between dropper sections had
been shorted out. These matters were attended to and the
video drive presets were then cleaned — these are a
common cause of colour flashing in this chassis.

The repair bounced and when we got the set back to
the workshop we were able to analyse the fault more
carefully. The picture’s green content was indeed increas-
ing, especially from cold. The voltage at pin 13 (green
output) of the TBAS530Q i.c. was erratic, and further
discrepancies were encountered when we traced back to
the preceding TBA990Q demodulator chip. We swapped
over the drive connections between these two i.c.s and the
picture then began flashing in blue. The demodulated
colour-difference outputs from the TBA990Q are passed
to the TBAS530Q via simple RC filter networks: C313
(27pF) in the G — Y filter was the offending item — it read
leaky on the AVO. K.H.-G.S.

Some Quickies

Sharp C2072: For lack of height check C511 (22uF) in the

field output stage — it tends to dry out. For no sound

check whether R319 (270Q2, 0-5W) is open-circuit.

Sharp C2095: Set dead — check whether the 130V, 1W

zener diode ZD702 in the line oscillator supply is short-

circuit.

Saba T51S20: A two-inch high unmodulated raster was

traced to RL27 (4-7Q2, ¥sW) being open circuit. Don’t be

misled by no sound on this set due to interstation muting.
J.K.P.
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The Development of Colour Tubes

Part 3

The basic job of the yoke is to deflect the electron beams
so that they scan out a raster on the screen. In very small
colour tubes the deflection angle may be as small as 50°.
The most common deflection angle is 90°: 100° is widely
used in the USA and 110° is popular for minimum cabinet
depth, particularly in Europe. The widest deflection angle
tubes in regular production are some Trinitron types that
have a deflection angle of 114°. These deflection angles
refer to the angle through which the beam is deflected in
scanning the tube’s diagonal. For a 90° tube the horizontal
scan angle is 78°, the vertical scan angle 60°.

As we've seen, the key to the self-converging picture
tube lies in the distribution of the magnetic field produced
by the yoke. The principle was understood and proved as
long ago as 1954, when Haantjes and Lubben filed a
patent in the USA describing an in-line gun array op-
erated in conjunction with an astigmatic deflection field.

The Precision Static Toroid

Some of the earliest in-line gun tubes used toroidally
wound deflection yokes. The precision static toroid (PST)
was shown in Fig. 12. It depends for its precision on the
exact positioning of every single turn of copper wire in
moulded slots at each end of the core. By this means the
flux field shown in Fig. 11 is created with sufficient
accuracy to need only a trimming adjustment at the
factory — the flare end of the yoke is panned and tilted for
optimum screen-edge convergence before being wedged
and sealed to the glass with hot-melt adhesive.

The PST gives the best possible precision and
repeatability in yoke manufacture but does have some
drawbacks. Its deflection sensitivity is low, due to the
relatively small number of turns that can be wound; it has
a powerful stray field and strong coupling between the line
and field coils; it runs very warm, due to low efficiency
and resulting I°R losses; it allows the designer almost no
freedom in terms of impedance optimisation and restricts
the setmaker to low-voltage, high-current output stages;
and inherent in it is an effect called coma, i.e. the rasters
produced by the outer beams are larger than the raster
produced by the centre beam. To correct for coma, early
PIL type tubes were fitted with internal magnetic field
shapers that were incorporated in the guns — shunts and
enhancers for the outer and centre beams respectively.
Unfortunately these tended to have a deflection
defocusing effect on the outer beams.

Semi-toroidal and Saddle Yokes

The traditional saddle-wound yoke is much more effi-
cient and adaptable. More copper can be got into it and its
greater length means that the electron beams stay under
its influence longer, giving high deflection sensitivity. The
problem is to achieve sufficient precision in the winding of
a layered coil to provide the astigmatic fields required for
self-convergence. Semi-toroidal yokes made an appear-
ance initially. These have a layered toroidal winding for
field deflection and a carefully wound pair of saddle coils
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for line deflection. The semi-toroidal yoke halved the
power required for vertical deflection and improved the
efficiency of the horizontal deflection by 25 per cent.

In their 20AX design Philips/Mullard introduced saddle/
saddle yokes. These were refined and improved for the
30AX series. Modern in-line gun tubes use semi-toroidal
and saddle/saddle yokes in a variety of designs.

Producing an Astigmatic Field

How is the astigmatic field produced? Fig. 26 shows the
basic form of a symmetrical pair of single-turn deflection
coils. The angle subtended by each is a. The critical angle
for a is 120°: this will generate a homogeneous magnetic
field in the gap between the coils. If the angle a is made
less than 120° the magnetic field produced will be barrel-
shaped: the wide spacing of the coil edges - see A in Fig.
27(a) — permits some of the flux to “escape” at the edges
of the field gap, as shown. This is what's required for the
field deflection coils. If on the other hand the angle
subtended by the coil halves is greater than 120° the
distance between the coil edges is small - B in Fig. 27(b) —
and the result is a concentration of flux in this region.
Here the diametric centre line is subject to the least flux
density and the result is a pincushion-shaped field, as
required for line deflection in a self-converging tube.

Astigmatism and coma both depend on the magnetic
flux distribution. Whereas the main influence on astig-
matism is the field distribution at the front (screen side) of
the yoke, coma depends on the field distribution through-
out the length of the yoke. Here lies the key to generating
a coma-free astigmatic field. In the yoke design evolved
for 20AX and 30AX tubes the ficld shape developed by
each pair of deflection coils has both forms of astigmatism
— see Fig. 28. To achieve this result the line coils are
wound with an a angle of 90° at the electron gun end

_______________ Tube axis

Fig. 26: Elementary scan-coil configuration.

D417

Fig. 27: Winding arrangements for generating astigmatic
deflection fields.
’
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Fig. 28: Field shape engineering for minimum coma. The
beam deflection characteristic depends mainly on the
curves at the right.

Vertical field

increasing to 150° at the screen end. Conversely the field
coils have an angle of 150° at the rear end narrowing to
90° at the flare end. This winding arrangement imparts the
necessary astigmatism to the deflection field without in-
troducing the coma effect.

The required winding precision is achieved by the so-
called “‘pin-shooting”™ technique. Each winding is divided
into many sections, the starting point and direction of
each being defined by a separate index pin. Cumulative
errors are thus avoided.

Four-pole Convergence Coil

Not all in-line gun tubes are fully self-converging. In
some consumer tube designs provision is made for dyn-
amic line convergence by means of a four-pole coil — see
Fig. 29. This has the effect of pulling the outer beams into
registration with the central one and operates at both line
and field frequency, as the waveforms show. Parabolic
waveforms adjustable for tilt are fed to the coil which
becomes the main source of convergence correction. In
such tubes the deflection fields are wholly or nearly
homogeneous for minimum aberration — Trinitron fine-
pitch monitor tubes are an example.

Pincushion Distortion

The flatness of the screen’s curvature relative to the
image field gives rise to pincushion distortion. it’s worse
with 110° tubes than with %)° types and is more pro-
nounced with FST screens than with the older, more
radiused types. How much correction is called for in the
scan drive circuits, in the form of amplitude modulation of
the deflection current, depends very much on yoke de-
sign. The astigmatic fields required for self-convergence
compensate for much of the NS pincushion effect while
increasing the amount of EW pincushion distortion.

Various means of countering pincushion distortion can
be built into the yoke: cutting and shaping the ferrite cup
core; fitting permanent magnets; adding field sharpers on
or within the yoke; and varying the density of winding
across the coil’s span are examples. By these means
pincushion-distortion free tubes have been produced -
mainly with 90° deflection. Wider deflection angle tubes
require some EW correction, typically a modulation depth
of 6-10 per cent of the line scan current for a 110° tube.

Shadowmasks

The four current shadowmask configurations are shown
in Fig. 30. Delta-gun arrangements are now used only in
special purpose tubes where very high resolution is re-
quired. Sophisticated dynamic convergence circuitry is
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Fig. 29: Four-pole correction field generated by elecro-
magnets. In some tube/yoke designs the outer faces of the
ferrite U cores are capped by rotary permanent magnets for
static convergence adjustment.
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Fig. 30: Basic gun/mask/screen arrangements. (a) Delta-gun
configuration. (b) In-line gun with dot screen. (c) Slotted
shadowmask. (d) Trinitron system.
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required in this case. The phosphor dot screen/in-line gun
arrangement is used for medium and high resolution
applications. The slotted mask is used in most domestic
and monitor tubes and the Trinitron system in Sony TV
sets and monitors.

Whatever form it iakes, the task of the shadowmask is
not to *“‘guide” the electron beams to the correct phosphor
dots/stripes but rather to provide a solid barrier to prevent
the beam from any gun striking any but the appropriate
phosphor. The apertures in the mask are not straight
sided but chamfered in a special way to prevent electrons
bouncing off the side walls and scattering on to surround-
ing phosphor material — see Fig. 31. Each mask is
chemically etched from both sides to achieve this precise
aperture profile.

The mask material is low-carbon steel which is washed
and dried before being coated on both sides with
photoresist material. The sheet is then clamped between
two photographic glass plates and the image of the
required shadowmask pattern is then fixed on both sides
by pulsed xenon lamps. The resist areas exposed in this
way are insoluble: a wash removes the unexposed areas to
leave dots, slots or stripes, as the case may be, of bare
steel for the acid etchant. These are smaller at the back
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(gun side) than at the front of the mask to give the profile
shown in Fig. 31(b). Thus exact alignment of the two
photographic glass plates is crucial. It’s held to better than
2-5 microns by accurate alignment of registration marks
on the plates.

A development in the mask pattern for in-line gun
slotted screens is the contoured-line type in which the
vertical phosphor lines are bowed to match the profile of
the screen edges — see Fig. 32. The effect is pleasing to the
eye whether the set is on or off. The biggest problem here
is in the mathematics involved in computing and plotting
the geometry of the master photographic plates used for
mask etching. The bow at the sides must be gradually and
evenly reduced until the lines become straight at the
screen centre line. The etching pattern must also take into
account the fact that the mask is domed, not necessarily to
the same profile as the screen. Once the required pattern
has been obtained however the contoured-line mask is
easier to etch and the phosphor-fixing (lighthouse) process
is also simpler.

Phosphor Fixing

For slot-mask tubes the ultra-violet lamp used for
phosphor fixing is not a point source, as for phosphor-dot
and Trinitron screens, but a vertical line source. This
prevents the slot-bridges in the mask casting shadows on
the phosphor and permits the formation of continuous
lines of phosphor.

Phosphor fixing is not quite as simple as the usual
description suggests. The problem (see Fig. 33) is that the
apparent deflection centre varies with the deflection
angle. A correction lens must therefore be interposed
between the light source and the mask/screen ensemble.
The beam landing accuracy at the corners of the screen
depends very much on the design of this lens. For high-
resolution tube manufacture Hitachi use a segmented
correction lens that gives a closer simulation of the
deflected beam paths.

Pitch Grading

To ensure correct purity at the screen edges and corners
a reduced beam landing tolerance can be provided by
decreasing the size of the mask apertures here. The
presence and degree of this “pitch-grading” varies with
different makes and types of tube. In current FS tubes a
grading factor of 20 per cent is applied at the screen
edges. The consequent 20 per cent loss of brightness goes
virtually unnoticed by the human eye, largely because of
the very gradual transition.

Mask Dissipation

The main problem with shadowmasks relates to heating
effects. Depending on the tube design, around 80 per cent
of the beam energy is intercepted by the mask. Since the
total of the three beam currents with a bright scene and a
large-screen tube can exceed 1-2mA at 25kV, mask
dissipation can reach 24W. The average dissipation is way
below this — say 5-10W for normal pictures and control
settings — but the steel of which the mask is made expands
as it gets hotter, and particularly where the beam current
is strong in a small area (a stationary highlight on the
screen) local overheating can occur. The mask then bulges
to upset the colour registration at this point — in practice
white usually gets a red tint.
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Fig. 31: Shadowmask hole contouring. To prevent the
impurity and loss of definition caused by beam scattering —
see (a) — the apertures in all types of mask are chamfered. A
typical pattern for a slot mask is shown at (b}, viewed from
the screen side.

L .-'|'|I||I (
{] ,_-III'.’|'||||I! ||
f”ﬁdmmw

— N
Contoured line phosphor  Straight line phosphor

Fig. 32: Phosphor line patterns, new and old. Note the ugly
foreshortening of the stripes at the right: contoured line
phosphors were introduced in the late seventies.
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Fig. 33: The deflection centre appears to move forwards as
the scan angle increases — the effect is due to the varying
curvature of the beam paths.
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Fig. 34: Heat compensating suspension system for a
shadowmask: bimetal mounting strips are used.

Fig. 35: The areas at risk of
being impure during the
7 initial warm up of a

conventional shadowmask.
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Fig. 36: Conventional shadowmask arrangement (a). Mask
expansion has a greater effect on beam landing with this
than with the Super Arch Mask shown in (b},
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Fig. 38: Invar as an alternative mask material is less affected
by high power dissipation.

Heat conductivity away from a hot spot is more difficult
with a grille type mask (Trinitron), where in large-screen
sizes three horizontal microfine tiebars are welded across
the screen to stiffen the fine vertical grille strips. Local
conductivity is better with other types of mask due to their
continuous nature, though a concentrated stationary high-
light can cause impurity with early types of tube, especi-
ally when the purity is not set up at centre tolerance or
when the beam limiter is not doing its job properly.

Design Aims

Designers of shadowmasks have the triple aims of
making the mask more “transparent” to the electron
beams, minimising the heat developed in the mask and
minimising the effects of their inevitable expansion when
they do heat up. Some types of delta-gun tubes have
masks with hexagonal rather the circular holes. This gives
a small gain in transparency. Even so delta-gun mask
transparency never exceeded more than about 17 per cent
at the centre and 12 per cent at the corners. This
compares with about 21/16 per cent for Trinitron tubes
and 19/14 per cent for slot-mask tubes. “Hi-Bri” slot
masks just exceed 20 per cent transparency.

Mounting the Mask

The mask would buckle as expansion occurs if it was
rigidly mounted, completely upsetting the purity. To

prevent this the frame on which the mask is mounted is

fitted with bimetal temperature compensating elements on
spring arms (see Fig. 34) to permit the whole mask
assembly to move along the tube axis (towards the
phosphor screen) as it heats up. There are usually four
such mounting points that clip on to tapered studs heat-
sealed into the panel side walls.

The bimetal mount system doesn’t work until the mask
and its heavy and thermally inert frame have reached
thermal equilibrium. This leads to a risk of purity errors in
the first five or ten minutes of operation. The regions
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most at risk are not at the screen centre, where mask
doming has little effect on beam landing, nor at the
extreme edges, where the heatsinking effect of the frame
prevents rapid rise of temperature. It’s the midway areas
that suffer (see Fig. 35), and various remedies have been
devised by tubemakers.

Super Arch Mask

An early one was RCA’s Super Arch Mask, in which a
very pronounced curvature is given to the cold mask. As a
result, short-term, localised and warm-up expansion
effects have much less effect on beam landing. This type
of mask has greater slot spacing at the sides, which helps
with beam-landing tolerances here but does slightly
reduce the brightness at the extreme edges of the picture.
Fig. 36 shows the Super Arch principle.

Surface Treatment

Some alternative approaches to the problem involve
surface treatment of the mask. A simple and widespread
technique is to blacken the mask. Many tubes have the
back of the phosphor screen (after aluminising) painted
black as well to act as a heatsink of sorts — the large glass
screen has the makings of an excellent heat radiator. A
further step is to coat the surface of the mask with a low
thermal expansion ceramic material then fire it on the
steel surface at high temperature in an oven. This leaves
considerable residual tension in the mask material when
cool — to be relieved in operation as the coated mask
warms up. The presence of the ceramic coating reduces
the mask temperature for a given dissipation while mask
expansion is minimised by the relief of internal tension.
The prninciple is not unlike that of continuous welded
railway track. It gives a reduction of about 20 per cent in
beam landing error (see Fig. 37).

Invar Mask

For fine-pitch tubes Toshiba use an alternative metal
(Invar) for the mask — its coefficient of expansion is much
lower than that of steel (see Fig. 38). Invar is more
expensive than steel and more difficult to handle, hence
its restriction to expensive fine-pitch tubes.

45AX Mounting System

A Dbetter way to avoid localised and transient
overheating of the mask is to do away with the heavy
metal frame and bimetal spring support system with their
thermal inertia and long thermal paths. Philips/Mullard
have adopted a completely new approach to mask suspen-
sion in their 45AX tube system. Here the mask is attached
to a light diaphragm which defines the picture borders and
is suspended at each corner by a swing link that pivots on
a stud fused into the glass. As the mask warms up its
expansion forces the suspension links to rotate about their
mounting studs, moving the enlarged mask forward to-
wards the screen to maintain correct beam landing. This
system reaches thermal equilibrium within fifteen minutes
of switch on and is unaffected by ambient temperature.
The closer control and more precise placement of the
mask allow a larger beam landing reserve.

Coming Next Month
Next month we will continue with screen phosphors.
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ECONOMIC DEVICES, PO BOX 228, TELFORD TF2 8QP

15/80H 250535 AF180 BAg56 BCSGOC Ml BDXSBA
15/85R ZSASMO 2 lﬂ 250536 OM AF181 BA7100 105
16039 0.79 25A950 072 | 28C537 054 | AF186 0.53 BAB41A 1672 BCS38 0 Q BDVBI
16181 1.04 | 2SA951 126 | 25C605L 1.16 | AF239 043 | BAB43 39 | BCA37 024 | BF115
16182 1.04  25A966-Y 1.16 | 25C620 146 | AF279 088 | BABS4 5.76 | BC639 020 | BF117 ~
16334 098 | 2SA%39 1.36 | 25C643A 154 | AL113 1.36 | BAVIg 02t | BCB40 024 | BF118
16335 094 | 2SB774 115 | 250668 067 | AN115 398 | BAVI9 0.11 | BC879 039 | BF121
16446 098 | 2SB18S 1.3 | 25C681 440 | AN155 189 | BAV2D 031 | BC88O 031 | BM23
16600 138 | 2SB375 387 |25Cs82 188 | AN206 258 [ BAV2t 034 | BCX34 040 | BRZ7
16802 127 | 258400 040 |25C684 1.65 [ AN208 355 | BAWE2 019 | BCY70 030 | BF137
17052 561 | 2SB405 1.03 | 25C633 063 | AN210 228 | BAX12 044 | BCYT 021 | BF153
17053 5,61 | 258407 324 1 25C70 069 | AN211 325 | BAX13 011 | BCY72 020 | BF154
17074 9.30 | 25B449B 693 | 25C711A 050 | AN2140 275 | BAX16 011 | BD11S 046 ( BF157
17089 5.35 | 28B511 250 | 28CN7 128 [ AN23) 1465 | BC107 013 | BD116 0.70 | BF158
maz 351 | 2SB54 1.39 (2SC74 143 [ AN234 592 [ BC107A 011 | BD124 131 | BFI59
17376 158 | 2SB546 375 | 25C761-Y 095 | AN236 378 | BC1078 0.18 | BDI24P+KIT 069 | BF160
17523 1.32 | 2SB56 2.80 | 2SC783 398 | AN239 695 | BC108 0.5 | BD131 04 | BF167
17524 1.32 | 2SB618A 222 | 25C790Y 1.64 | AN240P 152 | BC108B 015 | BD132 042 | BF173
1N4001 - 0.06 | 25B631 325 | 25C828 028 | AN24Y 1.71 | BC109 012 | BD¥33 083 | BF77
1N4002 0.06 | 2SB643 054 | 25C867A 305 | AN245 449 ( BC1098 0.15 | BDI35 0.36 | BF178
1N4003 0.06 | 25B669 367 | 25C876 0396 | AN253 297 | BC109C 0.12 | BDI136 026 | BF179
TN4004 006 | 2SB681 396 | 2SC930 054 | AN260 385 | BC113 014 | BD137 036 | BF180
1N4005 008 | 25B635 1.98 | 25C935 413 ( AN262 198 | BC119 0.36 ' BD138 0.46 | BF181
1N4006 008 | 2SB75 1.04 | 25C936 866 | AN272 192 | BC126 020 | BD139 034 | BF182
1N4007 0,07 | 2SBT4 0.65 | 25C940 468 | AN281 665 | BC132 014 [ BD140 0.37 | BF183
1N4148 004 | 25B819 089 | 2501128 290 | AN295 552 | BC135 014 | BD144 1.70 | BF184
1N4a4s 005 | 25C1034 6.75 | 25D1138 099 | AN301 §.55 | BC137 0.18 | BD150 125 | BF185
1N5401 014 | 2SC1050 5.06 | 2501273 125 ( AN302 399 | BC138 034 | BD1S7 067 | BF194
1N5402 015 | 2SC10% 1.16 | 2501453 0.75 | AN303 439 | BC139 028 | BD160 1.60 | BF195
IN5403 0.16 | 2SC1104 28D152K 264 | AN305 947 [BC140 045 | BD163 0.71 | BF196
1N5404 0.15 | 2SC1106 454 (25D198 387 | AN315 24 | BC1a1 034 | BD165 062 | BF197
1N5408 035 | 2SC1114 6.75 | 2SD234 049 | AN316 §53 | BC142 034 | BD166 042 | BF198
1Ng14 0.04 | 25C1116 495 | 250235 060 | AN318 627 | BC143 033 | BD168 0.73 | BF199
5.00 | 28C1124 126 | 25024 229 | AN320 547 | BC147 008 | BD75 060 | BF200
151555 020 | 2SC1129 034 | 25D257 294 | AN321 225 | BC148A 010 | BD179 049 | BF218
1544 0.0 | 2SC1131 050 | 25D292 259 | AN322 5.85 | BC1488 0413 | BD181 099 | BF224
1550124 081 [2SCI158 333 |2sD313 259 | AN331 459 | BC148C 011 | BD18&2 099 | BF237
18921 0.10 | 25C1162 1.05 | 2503250 1.95 | AN337 537 | BC149 011 | BD183 099 | BF240
2N1303 038 | 28C1172 222 | 2SD348 16.13 | AN340P 1.17 [ BC149B 013 [ BD184 121 | BF41
IN2219A 0.40 | 25C1195 326 | 2SD350 520 | AN355 598 [ BC153 0.14 | BD187 053 | BF245
N2 038 | 2SC1212A 1.97 [ 2SD350A 280 | AN362 1.75 | BC154 014 | BD189 0.69 | BF24SA
2N2646 080 | 2SC1213 089 250353 750 | AN370 395 | BC159 036 | BD190 069 | BF2458
2N2904 036 | 2SC1226 1.46 | 250389 241 } ANS010 5.70 | BC160 040 { BD201 053 | BF246A
2N2905 043 | 25C1293 050 | 25D401 255 | ANS111 292 | BC16Y 028 | BD202 060 | BF255
2N2906 038 | 25C1306 1.98 | 25D414 1.98 | AN5120N 450 | BC168 036 | BD203 050 | BF256
2N292%6 015 | 2SC1316 410 | 250471 213 | ANS132 439 | BC163C 016 | BD204 059 | BF256LB
2N3053 027 | 2SC1317 087 | 2SD560 295 | AN5250 289 | BC170 0.16 | BD207 1.79 | BF256LC
2N3054 099 | 25C1364 049 | 2SD588A 1.99 | AN5435 308 [ BC171 011 | BD208 123 | BF257
2N3055 0.61 | 25C1383 120 | 25D600 325 | ANS610 743 ( BC172 013 | BD222 049 | BF258
2N3442 156 | 25C1391 2.85 | 2SD601R 065 | ANS612 381 | BC1728 027 | BD22S 049 | BF259
2N3702 014 | 2SC13%8 084 ( 250613 1.03 | AN5613 380 | BC173 017 { BD228 063 | BF262
2N3703 0.14 | 2SC1413A 305 | 250621 1285 | ANS630 .95 | BC174B 027 | BD229 1.05 | BF263
2N3705 0.16 | 25C1446 125 | 230636 055 | ANS70IN 166 | BC177 020 | BD232 050 | BF271
2N3706 014 | 25C1447 2SD633-R 085 ( AN6250 295 (BC178 026 | BD234 042 | BF273
2N3707 0.16 | 25C1475 037 | 2SD655 038 | AN6300 700 | BC179 026 | BD237 0.47 | BF274
N3 0.11 | 2SC1505 1.00 | 250657 285 | AN6310 874 | BC182 009 { BD238 039 | BF34
AN3TN 204 | 25C1514 141 | 2SD661A 0.80 | AN6320N 428 [ BC182L 0.10 | BD239 845 | BF336
2N3772 1.71 | 28C15730 125 | 250731 245 | AN6340 6.46 | BC132LB 014 | BD240 037 | BF337
2N3773 229 | 25C1578 874 | 28D773 033 | AN6341 240 | BC183L 0.11 [ BD241 039 | B
2N3819 042 | 25C1583 1.17 | 2SD811 554 | AN6342 161 | BC183LB 026 | BD242 0.39 | BF355
2N3823 1.7 | 28C1617 389 | 250823 1.98 | AN6363 16.00 | BC184 013 ( BD243A 037 | BF362
2N3904 062 | 25C675 141 | 250837 120 | ANG37t 924 | BCt84AL 0.4 | BD243C 0.79 | BF363
2N3908 062 | 25C1678 198 | 250841 365 | AN6387 195 | BC184LB 026 | BD244 051 | BF371
2N4101 133 | 28C1741 125 | 25D856 225 | ANB531 1395 [ BC186 027 | BD244C 079 | BF391
2N4240 330 | 25C1810 1.70 | 25D857Q 184 | AN6551 135 | BC187 028 | BD245C 039 | BF417
2N4444 1.73 | 28C1815 0.66 | 25D882 150 | AN6552 0.68 ( BC204 0.16 | BD246C 089 | BF418
2N5293 050 | 2SC1826 065 | 250894 150 | ANG61D 240 | BC207 014 | BD253 105 | BF422
2N5294 050 | 2SC1829 222 | 2SD8g8 545 | ANBG677 6.60 | BC212 0.11 ( BD278A 080 | BF423
2N5296 049 | 25C1875 5.19 | 25K105H 215 [ AN 145 | BC2128B 026 | BD317 260 | BF450
2NS297 050 | 25C1881K 298 | 25K152 295 | AN7114E 5.94 | BC213L 0.0 | BD318 285 | BF451
2N5298 061 | 2SC1893 302 ( 25K34 0.76 | AN7115 1.75 | BC213LB 015 | BD375 042 | BF457
2NST 1.18 | 25C1906 038 | 25K41 1.07 | AN7120 465 | BC214 0.10 | BD380 0.76 | BF458
2N6109 158 | 25C1921 137 | 25K79 298 | AN7145 280 | BC214LB 026 | BD410 052 ( BF459
2N6130 0.72 | 25C1823 1.07 | 40408 050 [ AN7146 435 040 | BDA33 047 | BF460
2N6133 125 | 28C1929 225 | 40594 1.53 | AN7151 226 0.10 | BD434 049 | BF469
2N6180 0.95 | 25C1942 570 143 | AN7156 285 | BC237184 012 | BD435 0.49 | BF470
2N6292 1.65 | 25C1945 453 | 4EX581 080 | AN7158 6.75 0.10 | BD436 0.60 | BF471
2N6% 0.43 | 25C1958 031 30 | AN7218 164 | BC238A 013 | BD437 049 | BF472
2N698 0.43 | 2SC1967 109 { 7805-T022 0.63 | AN7223 425 | BC2388 013 | BD438 040 | BF479
2SA1006 150 | 28C1953 193 | 7806 0.73 | AUt07 350 [ BC239 0.12 | BDa4at 142 | BF480
28A1011 1.65 | 25C1962 193 | 7808 0385 | AUT10 225 | BC239B 025 | BD442 0.66 | BF491
25A1015 049 | 25C1%3 310 | 7812-1022 1.16 | AU113 525 | BC251A 0.12 | BD509 142 | BF495
25A1012 125 | 28C1983 835 | 7815 064 ( AY105K 208 | BC2%4 050 | BDS10 1.07 | BF506
2SA1020Y 0386 | 2SC1985 055 | 7818 092 | AY106 1.08 | BC300 035 | BD519 150 | BF508
2SA1027R 045 | 25C2009 034 | 7824 064 | BAS24 821 | BC01 045 | BD529 132 | BF523
2SA473 0.75 | 25C2028 233 | 7905 0.80 | B250 265 | BC302 053 | BD530 110 | BF532
2SA766S 495 | 28C2028 | 211 | 9368 10.70 | B40 155 | BC303 1.04 | BD533 067 | BF596
28C1173y 125 | 28C2063 099 | AA133 012 | BAI30 0.14 | BC307 0.8 | BD534 053 | BF597
25C1474 125 | 25C2078 239 ( AC133 0.12 | BA1310 1.98 | BC307A 014 | BD535 0.79 | BF6S4
28C1508 135 | 25C2073 154 | AC123K 043 | BA1320 138 | BC308 0.18 | BDS36 061 | BF757
2SD1391RL 395 | 25C2085-0 140 | AC127 027 | BA1322 395 | BC308A 011 | BDS37 074 | BF759
25A1095 4.10 | 25C2091 130 | AC128 034 ( BA1330 275 | BC309 0.17 | BD538 145 | BF761
25A1103 655 | 2SC2141 186 [ AC138 024 | BA145 019 | BC317A 013 | BD544B 083 ( BF762
25A329 040 | 25C2166 1.98 [ AC141 029 [ BA148 033 | BC3Z7 0.15 | BD538 125 | BF869
25A351 1.17 | 28C2216 0.69 | AC142K 0.4 | BAIS4 0.40 | BC328 011 | BD677 053 | BF870
2SA489 117 | 28C2233 220 | AC151 028 | BAISS 012 | BC337 009 ( BD679 057 | BF953
2SA90 1.67 | 25C2236 165 [ AC176 030 | BA156 005 ( BC338 034 | BD6SO 0.76 | BF960
25A493 225 | 25C2218 1.14 { AC179 028 | BA159 0.15 | BC368 024 | BDG8? 148 | BF370
25A562 057 ) 25C2314 17 | AC183 072 | BA182 024 | BC440 1.09 | BD6% 247 | BFR33
25A564 058 | 2SC2335-KI 1041 [ AC187 039 | BA222 166 | BCA41 044 | BD699 349 | BFR6!
25A614 488 | 25C2551 126 | AC187K 043 | BA302 124 | BC454 036 | BD700 370 | BFR62
2SA628 1.4 | 28C2565 336 | AC188 025 | BA3t1 1.32 | BC460 04 | BD707 1.06 | BFR79
25A639S 150 | 28C2570 185 | AC188-01 049 | BA312 097 | BC461 047 | BD709 112 | BFR81
2SA659 0.49 | 25C2577 1.75 | AC188K 043 | BA313 0.76 ( BC462 1.15 | BD710 0.80 | BFR86
2SA673 127 | 25C2578 6.75 | AC193K 065 | BA317 008 | BC463 064 | BD8O3 0.75 | BFR89
25A684 1.61 | 25C2671 199 | AC134K 065 | BA318 008 | BC477 037 | BD810 069 | BFR90A
2SA697 082 | 25C2826 207 | AD140 1.06 | BA328 477 | BCAT8 032 | BD879 0.74 | BFT42
25A699 1.75 ( 2SC288A 145 | AD143 125 | BA33 137 | BC479 0.41 | BD8SO 0.79 | BFT43
28A715 095 | 25C3153 526 | AD145 1.60 | BA335 BC532 028 | BD8Y5 231 | BFT34
2SAT47 826 | 25C372 140 | AD161 056 | BAS102A 378 | BC546 017 | BD8I3 248 | BAW10
2SA748 1.08 | 25C373 116 | AD162 0.45 | BA511 292 | BCS47 0.0 | BDIO1 0.7 | BRX29
2SA817 0.65 | 25C383 133 | AD262 125 | BAS14 225 [ BCH8 0.10 | BD962 084 | BFX84
2SA818 1.82 | 2SC388 050 | AF114 247 | BAS2t 202 | BC549 0.10 | BDWS3C 156 | BFX85
25A835 250 | 25C3%4V 081 | AF115 124 | BAS4 8.94 | BCS50 040 | BDWBAC 156 | BFX86
25A836 0.89 | 25C403C 039 [ AF118 120 | BAS26 198 | BCS56 016 | BDX32 1.75 | BFX87
25A844 0.35 | 25C41 219 | AFZ7 050 | BA527 298 | BCSS7 0.10 | BDX53A 493 | BFX88
25A872 0.70 | 2SC458 039 | AF139 053 | BA532 156 | BC558 0.0 | BDX538 335 | BFX89
25A884 215 | 25C4% 0.92 AF178 1.45 | BAS36 295 | BCSS9 0.10 | BDX54B 216 | BFY50
2SA931R 097 | 2SC515A AF179 055 | BA6209 4.75 | BC559B 0.11 | BDX62A 215 | BFY51

IF YOU DON'T SEE IT LISTED ASK FOR QUOTE. GIVE MAKE MODEL LOCATION. REMEMBER TO ADD 0. 60p POST &

1 18
040
066

S38
BSTB0140G
BSTC0246
BSTC0233
BSTCC0143
BSTD1043
BSV578

BYX71-350
BYX94

BYY5
BZYS3C30
BZY88 RANGE
BZX61 RANGE
BZX79 RANGE
C106D

CA3131EM
CBF16848N-071
CD4001
CD4002
CD4008
CD4on
CD4012
CD4013
CD4016
CD4017
CD4020
CD4021
CD4023

ESM310BP
FND500

GC3714
GD243
GF758
GH3F
HAt1215
HAt1211
HA11225
HA1226
HA11229
HA11235
HA1124
HA11244
HA11251
HAZ2S
HAT137W
HA1138
HAl414
HA1144
HA1156
HA1160
HA1166
HAT66X
HA1167
HA11706
HA11705
HA11703
HA11701
HA11T10
HA1I713
HAT711
HA11715
HAN714
HA11716
HA725
HA11725MP
HA117555P
HA11781
HA1180
HA119
HA13001
HA1306
HA1338
HA1339
HA13402

n

HANDLING. ADD 15% VAT TO TOTAL
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LM224
LM2808
LM2877
LM317CKC
LM324N
LM333N

LM340K
LM342P
LMm342P
LM342P
LM348N
LM380N
LM384NO1
LMS67CN
LM6402/011
LM6402A093
LM748
LMB360
LM8361
LR2612

480

185

MC13002
MC1310P
mC1327P
MC1330P
MC1350P
MC1351P
MC1352P
MC1357P
MC1358P
MC14001
MC14013
MC14433P
MC14494P
MC14497
MC14510BAL
MC14511BCP
MC14528BCP
MC1712
MC5192
MC7724CP
MC7818C
MCR100/7
MCR106-5/6
MCR220/7

MR914
MSM5816RS
MSM5840H
MVS460-02
NE542
NE5458
NES555

NES5S6

937
1z

TEL 0902 71 2083 TELEX 338490

NE6458N
NP1106
0A202
0A47
0A91

0C28

SKE4F1/06

TELEVISION AUGUST 1986

5.61

SKE4F2/08
SKE4F2/06
SKE4F2/10
SKE4G2/02
SKESF3/10
SKS1/10

SL918A
SN16862AN

SN297728N
SN297T11BN
SN2979%
SN29798N
SN2709
SN7400N
SN7401IN

SN7410N
SN74121
SN7413N
SN741IN
SN74151AN
SN74154N
SN741%0
SN7420N
SN7430
SNT440N
SN7472
SN7474N
SN7430AN
SN74LS26N
SN76001IN
SN76013ND
SN76023N
SN76023ND
SN76033N
SN76110N
SN76115AN
SN76131
SN7622IN
SN76226DN

STK0029
STK0039
STK0040
STKO0050
STKO0030
STKO11
STK013
STKo14
STK01S

TAN061AP
TAT069
TA070P
TA7072P
TA7073P
TA074P
TAT076P
TA7089P
TA7092P
TA7093P
TA7102P

TA71228/P
TA7124P
TA7129P
TAT130P
TA7136AP
TA7137P
TAT141AP
TAT146
TA7146P
TA7148P
TA7149P
TA7152P
TA7153P
TA7161P
TA7162P
TA7169
TAT72P
TA7176P
TAT13AP
TA7193P
TAT201P
TAT208P
TA7204P

TAT240AP
TAT245P
TA210
TAT7310P

1106
5.75
450

nms

TAT312P
TAT313AP
TA7314
TA7323P

1.50
594
315
115

5.06

480

SRBLEE SRR RS Eh SR e EhERSEELaERREEoR ERRRESESEER 8RR ERRbEECEERERERRRRTREESERERSES

sEEeSERERS

TDA1010AF
TDA1011
TDA1010

TDA3510
TDA3520
TDA3540
TDA3541

REEEEE

Bzk&=

REehuRa

TDA3560 525 898
TDA3511Q 297 | TVi06 1.76
TDA3576 709 | TY60108 297
TDA3590 5.79 | U0SG 114
TDA3591 645 | ULN2204 145
TDA3650 750 | UPAS3C 494
TDA3652 5.44 | UPC1003 435
TDA3651AQ 296 | UPC1009C 632
TDA3851 330 | UPC1025H 290
TDA3851A 265 | UPC1026C 124
TDA3950 498 | UPC1028H 200
TDA40508 395 | UPC1020H an
TDA4280 720 | UPC1032H 0.62
TDA42%0 447 | UPC1042C 835
TDA4400 227 | UPC1156H 29
TDA440 501 | UPC1158 584
TDA4422 832 [ uPC1161C 450
TDA4427S 9,00 { UPC1182H 18
TDA4431 227 | UPC1186H 105
TDA4440 287 | UPC1181H 125
TDA4442 485 | UPC1185H 29
TDA4500 730 | UPC1188 695
TDA4600 284 | UPCI213C 099
TDA4610 480 | UPC1212C 172
TDA4620 478 | UPC1225H 325
TDAS500 478 | UPC1230 124
TDA5700 260 | UPC1238 298
TDA7270S 225 | UPC1263 345
TDA8190 347 | UPCI2T7TH 585
TDA9403 3.15 | UPC1278H 485
TDAI503 292 | UPCI351C 18
TDA9513 544 | UPC1350C 140
TDB1033 668 | UPC1353 785
TDE1081 661 | UPC1355C 213
TE626 149 | UPC1363 420
TEA1002 347 | UPC1362 115
TEA1009 1.86 | UPC1365C 698
TEA1014 315 | UPC1366 15
TEA1020SP UPC1360C 451
TIC106C 061 | UPCI378H LY.
TIC106M 0.77 | UPCI41C 5
TIC116Y100 207 | UPC1458 866
TiCa4 0.72 | UPC151C 295
TIC4S 0.77 | UPC2002 148
Tic4? 035 | UPC30C 251
TIP120 1.06 | UPC324C 470
TIP110 053 | UPC32C 49
TIP112E 085 | UPC339C 490
TIP112 088 | UPC4IC 410
TiP1? 095 | UPC4558C 215
TIP121 087 | UPCA74 51
TIP126 073 | UPCS54C 185
TiP132 140 | UPCSG6EH 29
TiP3? 150 | UPC574 315
TIP29 066  UPCE75C2 240
TIP2955 0.95 | UPC576H 258
TIP29A 046 | UPCSTTH 125
TIP29B 063 | UPC578C 13
TIP29C 0.40 | UPC580C 413
TIP29D 0.75 | UPC587C2 134
TIP3055 0.75 | UPCS92H 215
TIP30A 041 | UPCS% 295
TIP30C 0.16 | UPC5% 198
TIP31A 034 | UPD1514C 895
TIP31B 038 | UPD2819C 498
TIP3IC 050 | UPD4013B 400
TIPR2A 053 | UPD4066B 495
TIP328 069 | UPDS53-164 1925
TIP32C 040 | UPDBOASC-1 1014
TIP33 085 | X0007TA 468
TIP3A 1.05 | X0022CE 575
TIP33C 080 | X0029CE 495
TIP34 354 | X0031CE 495
TIP41A 049 | X0035TA L3}
TIP41B 065 | X0040TA 450
TIP41C 049 | X0042CE 435
TIP42A 0.49 | X0043CE 715
TIP428 053 | X0056CE £
TIP42C 053 | X0057GE 6.00
TIP4? 0.65 | X0062CE 652
TIP48 092 | X0065CE 5.15
TiP49 361 | X0074GE 10.00
TIPS5A 365 | X0077GE 15.96
TISA3 143 | X0079CE 495
TIS0 028 | X0092CE 495
TLonuCP 155 | X00%6CE Ly
TLO72 285 | X0109CE 1090
TL434CN 6.74 | X0113CE 207
TL072CP 255 | X0195CE 400
TMP4320 15.00 | X0204CE 8.74
TMS1024NLL 686 | X0261CE 875
TMS1025N 625 | X1222AF 363
TMS3720ANS 1950 | IX0111CE 295
TMS3748NS 1495 | Y969 08
TMS3755 1365 | TDA310 215
TMS38%NL 1925 | ZPY120 0.95
MS5102NLL 625 | ZTK33 043

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 - Please
ask for special quote.
Orders from Govt Institutions, Schools,
Nationals etc., accepted with official order.

All goads should be delivered
within 4 working days.

REGISTERED OFFICE: THE COACH HOUSE, MUXTON LANE, TELFORD * MAIL ORDER — CALLERS STRICTLY BY APPOINTMENT
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" The Operation of Electric Motors

Part 1

Most of the components we have to replace from time to
time in consumer electronics equipment are relatively
inexpensive — capacitors, resistors and the like. There are
also more costly items such as cathode-ray tubes, wound
components, etc. These are not normally scrapped with-
out at least trying to do something with them. With
VCRs, another group of expensive bits and pieces has
joined the ranks. Of these the two that carry the highest
prices are the video head assembly and the various
motors. Sadly both have a limited life, due to mechanical
wear.

Video head drums can now be refurbished by specialist
companies. But to the best of our knowledge no equiv-
alent facility is available for the motor, despite the fact
that one of these can easily cost more than a video head
assembly for the same machine.

This series of articles will attempt to redress the bal-
ance, by outlining the theory of electric motor operation
and providing a few practical hints on how a motor can
possibly be retrieved from the scrap bin and put to further
service. We hasten to add that such a motor could be less
reliable than a new one and that it’s often not practical to
attempt repair. But if we stuck to the principle of fitting
new replacements every time we had to deal with a failure
there would be no need for such things as tube boosters —
maybe not even of switch cleaner! In addition one is quite
often stuck for a part that’s not immediately available:
attempting a repair in these circumstances is quite
justified.

The electric motor comes in many shapes, sizes and
types. They can be broadly divided into two groups: the
a.c. induction type and the universal commutator type
that will run from an a.c. or a d.c. supply. We'll deal with
the theory of each separately, though if you go back to
first principles they are fundamentally the same. Indeed

Mike Phelan

it’s debatable to which group the direct-drive brushless
motors we now have in VCRs belong. Table 1 shows a
sort of motor family tree: we've left out types that are not
relevant to the sort of equipment with which we are
concerned — you won’t find a three h.p. three-phase motor
in a VCR (despite the propensity of some users to try to
squeeze various large objects into the cassette slots of
their machines . . . ).

Basic Theory

To return to the theory (sorry!), the basis of all electric
motors is that a conductor carrying a current will try to
move when positioned in a magnetic field. Its direction of
movement depends on the directions of the flow of
current and the magnetic field. Fleming’s left-hand rule
(see Fig. 1) gives the relationship between these three
characteristics. If the left hand is held with the thumb, the
first finger and the second finger at right angles to each
other, then with the first finger (F) pointing in the
direction of the magnetic field and the second finger (C)
pointing in the direction of current flow the thumb (M)
will point in the direction of motion of the conductor. In
practice it’s probably not necessary to know this. Suffice it
to say that any conductor carrying a current will tend to
move at right-angles to a magnetic field. As far as an
electric motor is concerned the magnetic field may be
provided by a permanent or an electromagnet and the
current may be supplied to or induced in the conductor.

The AC Induction Motor

We'll discuss the a.c. induction motor first. As its name
suggests, its operation depends on inducing a current into
something. This type of motor was used in some first-

Table 1: Types of electric motor.

Universal motors

|
| 1

Wound field

v

| l ]

Series Shunt Compound

Electric speed control

Permanent magnet field

A.C. motors
I

I 1

A.C. induction motors Synchronous motors

|
I | |

Shaded pole Capacitor start Split-phase start

Disc rotor

Metering type

Squirrel-cage rotor

Synchronous hysteresis

Brushless polyphase
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[Direc!ion
of motion
Fig. 1 (left): Fleming’s left-hand rule.

Fig. 2 (right): Elements of a simple induction motor.

Shading
ring
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taminations

-
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,j
Fig. 3 (left): The shaded-pole arrangement.
Fig. 4 (right): The squirrel-cage rotor.

end rings

\Magne!ising winding

generation VCRs. It was also used with the motor-driven
turret tuners employed in some television sets made in the
sixties. Consider the arrangement shown in Fig. 2, consist-
ing of a horseshoe magnet embracing a disc of conductive
material, e.g. aluminium. If we rotate shaft A which
carries the magnet shaft B will attempt to follow it but will
never reach the same speed. This effect is due to induc-
tion: rotating the magnet around the disc will induce a
current in the disc - this is in effect a dynamo. What we
have here is the converse effect of the reaction between a
magnet and a current carrying conductor — we’ll refer to
this as repulsion henceforth. The current induced in the
disc by the rotating magnet repels the disc which thus tries
to follow the magnet. It can never reach the same speed
since if there was no relative movement between the two
there would be no induced current in the disc.

If a mechanical load is applied to shaft B the disc will
slow down. But the relative motion between the disc and
the magnet, and therefore the induced current, will
increase, thus giving more torque to drive the load. It can
be seen that if we replace the mechanically driven magnet
with a rotating electromagnetic field we shall have a motor
of sorts. If you think that the device with the disc is
useless, consider the situation when the disc’s shaft is
spring loaded. and the disc carries a pointer. This will
indicate the speed of shaft A and is the principle used for
speedometers and revolution counters.

Producing a Rotating Field

We now have the makings of an electric motor but
require a method of producing a rotating field. If instead
of shaft A and its associated magnet in Fig. 2 we have a
stationary electromagnet that’s energised by a source of
alternating current the direction of the magnetic field will
reverse itself at twice the frequency of the a.c. This is not
quite a rotating field but if shaft B, carrying the disc, is
spun in either direction it will continue to rotate in that
direction. The reason for this is that although a pulsating
field cannot get the disc to rotate in either direction from
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rest the repulsion principle will provide sufficient impulse
to maintain rotation if the disc is already rotating. This
will become clearer when we come to consider synchro-
nous motors.

All we now require to produce a motor to run on a.c. is
some means of providing a rotating field to start the
motor. If this rotating field is maintained for running the
motor the result will be a smoother delivery of torque.
One way of providing a rotating field, used in many small
motors, is the “shaded pole” arrangement. The polepiece
(see Fig. 3) is split into two lobes: around one of them
there’s a copper ring that acts as a shorted turn. The effect
of this is that the flux in this half of the pole is delayed in
its growth and decay as the current reverses. The moving
field thus produced across the polepiece provides suffi-
cient torque to overcome the initial inertia of the disc.

Rotors

At this point we should mention that a disc is not the
usual form of rotor, as this part of an a.c. motor is called
(the stationary part is called the stator). The type of rotor
normally employed is the “squirrel cage” type — I decline
to offer a reason for this odd term. The squirrel cage rotor
(see Fig. 4) consists of a laminated soft iron cylinder,
slotted or punched to carry typically about twenty axial
copper rods, and two copper end rings into which the rods
are soldered or riveted. Aluminium is sometimes used for
the rods. The laminations, and thus the rods, are usually
given a slight helical twist to provide smoother running.
As you can see the rods form conductors which are
connected in parallel by the end rings. A laminated core
instead of an air core is used for greater magnetic
efficiency: lamination is necessary to prevent currents
being induced in the iron - its resistance would give rise to
heating as a result of such “eddy currents”.

This type of motor was used in the Philips N1500 VCR
and in many autochanger mechanisms. It gives a fairly
constant speed which is always just below the field’s speed
of rotation. The latter, for a two-pole motor run off a
50Hz mains supply, is 3,000 r.p.m. So the motor will run
at something like 2,850 r.p.m. Incidentally this is the
highest speed that can be achieved from an induction
motor running off a domestic SO0Hz mains supply — you
cannot have fewer than two poles. A four-pole motor runs
at approximately 1,425 r.p.m. — most audio motors were-
of this sort. The shaded-pole motor performs reasonably
well with very light loads but always runs hot, due to the
loss introduced by the shorted turns.

The disc rotor was actually used in some early
gramophones, with a copper rotor some ten inches in
diameter driving the 78 r.p.m. turntable directly. It also
drove a governor of the brake variety — a hangover from
the earlier spring-driven motors ~ as a result of which the
motor ran at less than its free-running speed. This made
the speed independent of the load.

The induction-disc motor is far from dead. Almost all of
us use at least one. The humble electricity meter consists
of an induction-disc motor loaded with a permanent
magnet brake, with a winding in series with the house
supply as well as one across it. This means that the speed
depends on the energy supplied by both windings — in fact
the product of current and voltage, i.e. watts. As the disc
rotates in time it measures watts multiplied by time -
kilowatt-hours.

Our saga will continue next month with more types of
a.c. induction motor.
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Servicing Sinclair Microcomputers

Part 4

Last month we dealt with the main parts of the Spectrum,
including the CPU, ROM, ULA and 16K RAM. Fig. 1
showed the main computing circuitry (issue 3 version)
while Fig. 4 showed the voltage stabiliser and generator
circuits. Fig. 5 this month completes the Spectrum circuit:
it covers the tape recorder input and output and sound
sections, and the video circuits. You'll find several refer-
ences to Figs. 1-4 in this month’s article: these refer to last
month’s diagrams.

The 32K Extension RAM

Before looking at these new areas of the circuit there
are a few points that remain to be dealt with concerning
last month’s circuitry. The first of these is the extension
memory. This section, using IC15-1C26, extends the
RAM memory from the initial 16K to 48K. It was
originally an optional extra, with sockets provided to
enable these i.c.s to be fitted later. So you sometimes find
that these i.c.s can be easily removed for checking or for
eliminating a possible source of trouble. The extension

—O5V

Ken Taylor

memory chips are IC15-1C22 and may be Texas TMS4532
or OKI MSM3732 chips — the memory chips must all be of
the same type. These are both 64K DRAMs with only
32K of serviceable area. This area is sometimes in the
address range zero to 32K and sometimes in the range
32K to 64K. This is why there's a link panel on the printed.
board (between the MIC socket and the edge connector —
see Fig. 2 last month). The connections required for the
various memory permutations are as follows:

Memory chip Links required

Texas TMS4532-3 TI and 3
Texas TMS4532-4 TI and 4
OK1 MSM3732-H OKIl and H
OKI MSM3732-L OKI and L

The pin connections for these chips are shown in Fig. 6.
Pin 9, which is normally the A7 address connection, is
here referred to as AR — high/low memory address select:
it's connected to either SV or 0V depending on whether
the useful memory area is high or low.

The other chips associated with the extension memory

5V {11V issue 3B)

RSSé é é RSQ%AII 10k
[ [ d In/out 28 Rgl TR7
Ll ] ZTXN3
24
LS
23 40
20
R3S &
18 —_—
4 v MIC
Tape infout
v EAR
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RL2
1k
150p 16l 154 1 12' c39
Keyboard matrix 1 4 Ui Lead gl 'Olll
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2 2(wls|lotolz|[L]ss hart)
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Fig. 5: Final part of the Spectrum issue 3 circuit diagram,

To address bus

video and TV output circuitry. Note that C65 is 0-1F in some issues of the Spectrum,

showing the keyboard matrix, the tape input and output and the

also that to simplify the circuit many of

the supply line decoupling capacitors have been omitted, also the edge connector connections (see Table 3). R47, R56 and
R63 were 220Q in early versions: C72 is present in issue 38 versions. Some pin numbers were missed off IC3/4 last month:
R23 goes to pin 12, R22 to pin 4, R21 to pin 7, R20 to pin 9, R19 to pin 12, R18 to pin 4 and R17 to pin 7.
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are the address decoders (IC23 and 1C24) and the row/
column multiplexers (IC25 and 1C26). The decoders
activate the memory only when the Al5 address line is
high, thus setting the address range from 32768 (decimal)
upwards.

While we’re discussing addresses it’s worth noting the
memory map for the Spectrum. The 16K ROM starts at
address zero and is followed at 16K (16384 decimal) by
the 16K RAM (the 4116 chips). This continues to address
32767 and is followed by the 32K extension memory
which carries on to the final address of 64K (65535). The
model description — 16K or 48K Spectrum — indicates the
size of the RAM. The 48K model often has a label on the
underside.

RAM Checks

When you’ve finished a repair, especially when it has
involved removing the extension memory, it's good prac-
tice to check that the entire memory is operational. This is
a simple matter since one of the tasks in the initiation
program is to determine the maximum usable memory
available. This data is needed by the computer and is
therefore stored in one of the system variables. Access is
by entering the following line:

PRINT PEEK 23732 + 256 * PEEK 23733 (Enter)

Note that print and peck are words on the keys. The
printout should be 65535, or 32767 if it's a 16K model.
Any shortfall indicates that there’s a memory fault that
will have to be traced. If it’s simply a defective memory
chip diagnosis should be possible using the computer,
because each i.c. is responsible for the same binary data
bit at each of its addresses. If we can find the faulty bit in
the data word and we know which i.c. handles which bit
we shall be home and dry.

The above check will have told us that the faulty
-address is the one beyond the printout address number.
We now need to find out which bit at this address is
wrong. To do this we put 85 at this address, using the
command poke. If you remember your binary you will
know that 85 is 01010101. We next read what is in the
address, using peek, and see if there’s an error. If there is
we can tell which i.c. is responsible because we know
which data line goes to which i.c. (see Fig. 1). We also
know that D0 is the least significant digit — the one at the
right-hand end — and D7 the most significant digit, the
first figure on the left.

So there we are. Except that an error may not show if
the faulty cell registers the same digit we’ve put into it. In
this case try again, this time putting in 170 which swaps
the bits to 10101010. This must reveal the culprit.

G LI_V—'IG R Line sync pulses
Data in 92 156 CAS Border colour
WE ¢3 144 Data out % el \\
RAS ¢4 139 A6
ADe5 129 A3
A296 19AL
Ale7 10 ¢ AS
Sves oAl \Paper colour (blue) 0239

Fig. 6 (left): Pin connections for the 32K extension memory
chips. Pin 3 is write enable, pin 4 row address strobe, pin 9
high/low address select, pin 15 column address strobe.

Fig. 7 (right}: The TV line waveform at pin 18 of the edge
connector when the computer is displaying a yellow border,
blue paper and no characters.
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TV LINE OUTPUT TRANSFORMERS

PRICES INCLUDE VAT & CARRIAGE

Delivery by return of post.

BAIRD: 8290, 8752, 8773 12.00 ITT: VC200 to VC402 920

CVC1, CVC2 (FORGESTONE) 1.50
RANK BUSH MURPHY CVC5, CVC7, CVC8, CVCY, CVC20 10.35
AT74 with stick rectifier 978 CVC25, CVC30, CVC32, CVC45 920
A816, T16, T18, Z712, Z15 1035 | (CVCB800, 1100, 1150, CVC40 POA
T20, 122, 126, 2179, A823 1150 | CVC1200, 1204, 1210, 1215, 2600 P.OA.
Z718 Basic unit 1350

PYE: 169, 173, 569, 368 920
DECCA: 1210, 1211, 1511 1150 | CT200, CT20011, CT213 1035
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 9.20

320 series 978
FERGUSON, THORN: 1590, 1591 920 | Tx T8, TX2, TX3 mono POA
1690, 1691. built in rect. 978 | G8 and G9 Series £9.20
1600, 1615, 1700, 1790 POA | KT2 KT3. series 920
3000, 3500, 8000, 8500, 8800 P.OA. CTX G11. K30. split diode P.OA
9000, 9200, 9300 series 1200
9500, 9600, 9650 series 1093 | BINATONE: 9909, 9860, 9488  P.OA
9800, TX9, TX10 series POA DORIC Mk3, Mk1 150
MOVIESTAR 1781, 3787 1200 SONY KV 1400, 1612, 2000 POA.
TX10 focus unit 1025 | GRUNDIG: most models in stock

NORDMENDE: 8290, 7206, Z306 P.OA.
ADELITY: FT¥12 mono 1035 | SANYO: 5101, 5103, 7118 P.OA.
ZX2000 ZX3000 P.OA. | SHARP: C1851H, C2051H P.OA.

TOSHIBA: C800, C8008 POA
G.E.C. 2047 ta 3135 mono 920 | TANDBURG: 190, CTV2, CTV3 P.OA.
1201H, 1501H, 2114, 3133, 3135 920 | g gFYNKEN: most models in stack
DUAL & SINGLE hybrid col. 1000 | HITACHI: 1471, CPB260, 2501  P.OA.
SINGLE STD solid state 1200 | SIEMANS: FF series P.OA.
SINGLE STD spiit diode P.OA.
INDESIT: 24€GB, 12LGB, 12SGB 1035 Tidman Mail Order Ltd.,

WINDINGS 236 Sandycombe Road,

TYNE: main winding 6.80 Richmond, Surrey,
RBM: 120, T22, 726, 2179 633 Approx. 1 mile from Kew Bridge.

WALTHAM: W125 eht winding 237
WALTHAM: W190, W191 eht coil 6.00
KORTING: hybrid winding 6.90
THORN: 8000, 8500, 8300 eht 6.70

Phone: 01-948 3702
Mon-Fri 9 am to 12.30 pm &
1.30-4.30 pm
Sat 10 am to 12 noon.

Table 1: RAM check procedure.

The following routine will isolate a fault at one address of
the RAM:
(1) Enter the following:

PRINT PEEK 23732 + 256 * PEEK 23733
(2) If the result is other than 65535 or 32767 (16K version)
there's a fault.
(3) Add one to the faulty result. Let's say it was 54321,
Enter:

POKE 54322,85 (Enter)
then:

PRINT PEEK 54322 (Enter)
Use your result + 1 in place of the example quoted above.
(4) If the answer returned is 85, repeat step (3) using 170
instead of 85.
{6) One of the answers should differ from the 85 or 170
entered. Provided there is only one faulty i.c. at the address,
Table 2 will indicate which one it is. Find the line with the
wrong data bit then refer to IC6-13 if the address is below
32768 or IC15-22 if the address is above 32768.
(6) Repeat step (1) after the repair to ensure that there isn't
another fault.

~

Table 2: ldentifying the faulty chip.

Wrong answer obtained Wrong data Defective chip
from procedure given bit
in Table 1 16K 32K
84 or 171 0 IC6 IC15
87 or 168 1 IC7 IC16
81 or 174 2 IC8 IC17
" 93 or 162 3 IC9 iCi18
69 or 186 4 IC10 IC19
117 or 138 5 IC11  IC20
21 or 234 6 IC12 IC21
213 or 42 7 IC13  IC22
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If you don’t want to exercise your binary skills, Table 1
lists the check procedure and Table 2 the faulty i.c.
against the number read out. Remember that the system
works only for a single fault at an address, though it’s
unlikely that there will be more than one when all the rest
of the memory is operational. But there may be a fault at
a higher address, so repeat the procedure until the correct
final address has been obtained.

ROM Check

The program given below will enable you to verify that
the ROM is satisfactory:

10 LET 1=0

20 FOR n=28003 TO 28033

30 READ a

40 LET 1=1+a

50 POKE n,a

60 NEXT n

70 DATA 17,0,64,62,0,33,0,0,1,0,0,134,48,2,3,63,35,

29.,32,247.21,32,244,50,96,109,237,67,97,109,201

80 IF 1=2033 THEN GO TO 110

90 PRINT “Error in Data”
100 STOP

110 RANDOMIZE USR 28003
120 PRINT PEEK 28000 + 256 * PEEK 28001 + 65536 *
PEEK 28002

180 STOP

This will work with either make of ROM and should
return the number 1926175. If “Error in Data” appears
you've entered a wrong number in line 70. Incidentally if
you remember that the ZX81 ROM check took over a
minute to run you may be surprised at the speed of this
one. Although the ROM is twice the size the check uses
machine code, giving an almost instantaneous result. This
is a measure of the difference between BASIC and
machine code: when you consider that apart from all the
addressing procedures etc. over 16000 additions have been
made in the time you can see the potential speed of the
CPU.

A connection link similar to that for the RAM is
provided for the ROM. It provides for fitting a chip of
either NEC or Hitachi manufacture. The link is no longer
used since current ROMs work with either set of
connections.

The Keyboard

Like the ZX81, the Spectrum’s keyboard is of mem-
brane construction wired in matrix form with decoding by
the CPU. The keyboard (see Fig. S5) is scanned by
sequentially putting a low on each of the address lines A8
to A15 and monitoring the data lines DO to D4. If a key is
pressed the appropriate pin of the ULA chip is pulled
low: this is transmitted to the relevant data line via an
inverter in the ULA.

Fault diagnosis is straightforward — the usual faults are
in the tails that connect the membrane to the sockets. A
fault here affects either a row or column of keys. It’s a
simple task, with the aid of the diagram, to determine
which tail is at fault. If the whole keyboard is dead a quick
check is to make connections across from one socket to
the other in place of the keyboard. This can also be done
quite safely when the keyboard is removed for servicing
the computer. No damage will be done even if more than
one socket contact is shorted.
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The Spectrum Plus keyboard has an extra complication.
In order to simulate the pressing of two keys by operation
of one of its special keys it has a double-layer membrane.
The connections between these are made by clamping the
tails together, print side to print side, using a plastic
clamp. This is not entirely satisfactory and can lead to
some unexpected characters appearing. Replacing the
Spectrum Plus keyboard is much simpler than with the
earlier model however since it’s assembled with screws
instead of double-sided adhesive tape.

Keyboards are relatively cheap and as they often take a
lot of punishment it’s expedient to replace any that give
trouble.

Tape and Sound Circuits

The tape recorder input and output and the speaker are
always operated independently so only one pin of the
ULA is used for all three. This combined circuit also
provides a sound output from the speaker when the
recorder is loading. There are few components in this area
and it should be a simple matter to check that the circuit is
working correctly. As a guide, a 5V peak-to-peak signal at
the EAR socket should give a 2V p-p signal at the ULA.
With almost all such tests however the best guide is to
compare the suspect signal with that in a good machine.
In this particular case, if the signal is o.k. but there’s no

Table 3: Connections to edge connector pins.

Pin Component side (top) Underside
1 A15 (1) A14 (1)
2 A13 (1) A12 (1)
3 D7 (1 b5V
4 NC 9-11V
5 Slot Slot
6 DO (1) Chassis
7 D1 (1) Chassis
8 D2 (1) Clock. ULA pin 32
9 D6 (h A0 (1)
10 D5 (1 A1 (1)
11 D3 (1Y A2 (1)
12 D4 (1) A3 M
13 INT. CPU pin 16 IORQULA. ULA pin 33
14 NMI. CPU pin 17 {2) Chassis
15 HALT.CPU pin 18 (2) U.H.F. modulator input
16 MREQ. CPU pin 19 Y. ULA pin 17
17 TORQ. CPU pin 20 V. ULA pin 16
18 RD. CPU pin 21 U. ULA pin 15

19 WR. CPU pin 22 BUSRQ. CPU pin 25  (2)

20 =5V ) RESET. CPU pin 26

21 WAIT.CPUpin24 (2) A7 (1)
22 12V A6 (M
23 —12v (3) A5 (m
24 ML CPU pin 27 (2) A4 (M

'25 RFSH.CPUpin28 (2) ROMCS. ULA pin 34  (4)
26 A8 (1) BUSAK ULApin23 (2)
27 A10 (1) A9 M
28 NC A1l M

Notes: (1) These pins connect directly to the CPU address
or data lines.

(2) Some CPU control lines are used in the Spectrum, some
are not. The latter connect only between the CPU and the
edge connector and are not shown on our circuit diagrams.
(3) Sinclair refer to this as —12V. It actually connects to
TR4's load coil {see Fig. 4). TR4's collector waveform
superimposed on a d.c. voltage is present at this pin.

(4) This pin does not connect directly with pin 34 of the
ULA: it goes to the ROM side of R33, at its junction with the
ROM link (see Fig: 1).
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loading the ULA must be at fault. From bitter experience
I'd recommend that you make this test before quoting for
the job: the ULA is the most expensive item in the
computer, costing over eight pounds at present, so it’s not
the sort of pricing detail to overlook.

The tape output at the MIC socket should be sufficient
to produce a clean recording on a standard mono tape
recorder. As this level is rather low the easiest check is to
save a simple one or two line program then check that it
loads.

Colour and Video Circuits

The colour and video section is where you come into
your own. At least you can work on signals you recognise,
even though they are being assembled into a composite
video signal rather than being decoded from it.

The initial organisation of the display is carried out by
the ULA, which every fiftieth of a second reads the
display file — the memory area that holds the display
details — and produces U, V and inverted-Y output
signals. The U and V signals are fed to pins 4 and 2
respectively of the LM1889 video modulator chip 1C14
which produces a standard PAL chroma output signal at
pin 13. The chip incorporates a 4-43MHz oscillator which,
in conjunction with the external crystal network, produces
phase-shifted subcarriers at pins 1 and 18. The inverted-Y
output from the ULA is inverted by TR1 and added to
the chroma signal at the base of TR2. The resultant
composite video output is then fed to a standard Astec
u.h.f. modulator which produces an output on channel 35.

If the sound output works all right but there’s a
problem with the display you'll need to check the circuit
with a scope. One of the best points for making checks, if
you have a suitable socket, is at the edge connector (see
Table 3). Pin 15 on the underside of the connector is the
u.h.f. modulator’s video input, pin 16 carries the inverted-
Y signal from pin 17 of the ULA while pins 17 and 18
carry the ULA's V and U outputs. With the computer
initiated, i.e. switched on, and no key pressed pins 17 and
18 will carry only the sync pulses. These are positive-going
and of 0-8V p-p amplitude. If a colour border, or paper, is
displayed blocks appear between these sync pulses. Fig. 7
shows a typical waveform but you must appreciate that
the amplitude and polarity of the signal, i.e. whether it’s
above or below the sync base line, changes with the
colour.

With a full-screen display the inverted-luminance signal
at pin 16 is a normal looking TV line signal of 2-5V p-p
with no colour burst. The colour burst is very pronounced
at pin 15, which carries the u.h.f. modulator’s input signal.
The overall signal here is only 1V p-p however.

The Edge Connector

Having just referred to the edge connector, this seems a
good point at which to provide the details of this output
port. It’s a double-sided 28-pin board-edge connector —
sockets to mate with it are readily available. Every useful
line in the computer is brought out to a pin and the
connector provides a ready means of linking the computer
to the outside world. Rather too ready at times since, as
I've said before, my belief is that most of the damage to
these machines occurs when devices are fitted or removed
without first switching off.

Next month we’ll review some of the differences
between earlier and later versions of the Spectrum.
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@ SERVICING THE FIDELITY ZX3000 CHASSIS
These sets like to go dead, blowing the chopper
transistor and fuse. After careful tests the service
engineer fits replacements and the set may work
well far five to thirty minutes, after which there's a
bang and the same faull is present. Using a variac
at this stage is no help . . . If a certain procedure is
followed however servicing becomes
straightforward and the sets go on to give reliable
service. Also the service engineer is relieved of
considerable stress! David Botto explains how to
go about it.

@® COLOUR TUBE DEVELOPMENTS

This time we reach the screen: types of phosphor,
methods of improving the contrast ratio, stripe
pitch and faceplate glass characteristics. Also
flashover and X-ray protection.

@ THE SAA5000 REMOTE CONTROL SYSTEM
The final instalment in J. LeJeune’'s modern re-

ceiver circuitry series deals with remote control,
specifically the Mullard SAA5000 system with
infra-red transmission link.

@ QL TEST PATTERN PROGRAM

A comprehensive test pattern program for the
Sinclair QL computer, which is capable of produc-
ing a high-quality display. Devised by John de
Rivaz, B.Sc. (Eng.).

@ SERVICING THE TOSHIBA V5470

John Coombes provides a detailed guide to com-
mon faults on this Betamax VCR — symptoms and
what to check. The same chassis was used in the
Bush Model BV6900.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW:

{Name of Newsagent)

Please reserve/deliver the September issue
of TELEVISION (€£1-20), on sale August
20th, and continue every month until further
notice.
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Saturday Plight
Fever

Chris Avis

Why does it all happen on Saturdays? From Monday to
Friday business is just hectic: on Saturday the temperature
rises to a fever pitch that no self-respecting fusible resistor
would tolerate. Witness a few events during a typical
Saturday in the life of yours truly. . .

830 a.m. Open shop-cum-workshop, then open bleary
eyes and see Friday's leftover Ferguson 3765B (TXI10,
early version) on the bench. Complaint intermittent trip-
ping. Find h.t. rail correct at 150V. Original focus unit
replaced with improved version a few months before. Try
further replacement anyway, just in case. Leave set on
test.

9-00 a.m. Reconditioned Philips 550 (G8 chassis) running
on display appears to have slight lack of height. About to
remove back and adjust when first customer arrives with
Rank T20 chassis (fortunately in cabinet).

“It's been going off for several weeks, but we could
always get it back with a thump. Now it's gone right off.”

Resist temptation to say it's probably concussed,
agreeing instead with owner’s request to collect set after
funch in time for wrestling — or boxing? TX10 trips again,
but no tube flashover. T20 reveals an assortment of classic
faults, including a short-circuit BU208A line output
transistor and burnt pin 1 of connector 5Z1 on the line
output panel. The BU208A’s 1{} base resistor (SR8) has
been replaced with a 2:2€) resistor and the 910} resistor
(4R16) in the 12V regulator circuit with two paralleled
4700 1W resistors in series with one 6800 2W resistor!
5R8 replaced with a 1€, 4W resistor and 4R16 with a
1k, 1W resistor mounted half an inch off the board. New
BU208A fitted, set switched on and adjusted. Good
picture, left on test.

10-00 a.m. TX10 back on bench. Decide to disconnect
e.h.t. and focus leads from tube and try again.

10-15 a.m. Philips 550 definitely loosing height — and
width too. Must investigate before potential buyer ap-
pears but diverted by arrival of Prinz T125 monochrome
portable and Amstrad CTV 1400 colour portable, closely
followed by respective owners. Prinz “comes on then
blacks out”, Amstrad “makes loud buzzing noise but
there’s no sound or picture”. Both owners happy to
collect on Monday — considerate, my customers.

Tackle Prinz first and discover sound o.k. but dark,
fluctuating picture with low e.h.t., then no picture. Start
signing *“Some day my Prinz will come on’’, beat time on
chassis with screwdriver and picture appears. Remember
common fault associated with TO3 cased line output
transistors and tighten this one’s mounting nuts and bolts:
¢.h.t. now normal with good picture.

11-00 a.m. Amstrad CTV1400 sounds like wasp sprayed
with freezer. H.T. rail at zero. Switch off, extract nearly
twenty sewing pins from surface of main PCB and switch
on — wasp still shivering. For two pins feel like giving up,
but lengthy search reveals just those very items still
clinging to the line linearity coil’s magnet and shorting
across to the collector of the line output transistor. No
damage caused, thanks to power supply protection cir-
cuitry. (Female owner later confessed to keeping needle-
work box on top of set — makes a change from flower
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vases.)

12-00 a.m. TXI10 hasn’t tripped for two hours. Reconnect
e.h.t. lead only and try again. Philips 550 now no picture
or sound with the h.t. down to 100V on the BA13 power
supply panel. Parallel 100kS} resistors R1386/1373 in the
charging/phase shift network look immaculate but one is
open-circuit. Replacement restores status  quo (and
picture). '

12-:30 p.m. Early lunch break, necessitated by diabetes
and early breakfast.

12:45 p.m. Investigate previously reconditioned Thorn
1590 12in. monochrome portable that had misbehaved
recently when demonstrated to an interested customer.
The picture rolled erratically, though the set had appeared
to be 0.k. on test earlier. Sync crushing in the i.f. stages
suspected, perhaps due to an a.g.c. fault? The voltage
readings around the first two i.f. amplifier transistors VT2/
3 were o.k. but closer inspection revealed that they had
both been replaced at some time with BF194s. The correct
BF196 is appropriate for forward a.g.c., the BF194 isn’t,
hence ineffective a.g.c., excessive i.f. amplification and
crushed sync pulses. Fitting the correct transistors cured
the trouble. The set was put back on the shelf to await
further interest.

1-45 p.m. Still no hiccups from the TX10: reconnect focus
lead and switch on again — set trips once then runs
normally. Watch closely for ages (at least two minutes)
but no repeats. Interrupt vigil to serve customer with
Shure N70B stylus at £6-24 including VAT (Valuable Avis
Time). “I've tried everywhere but nobody has them. One
place said they could order it for £15 then tried to sell me
a new cartridge.” No wonder I'm still struggling. TX10
takes another trip. Remove focus connector cover on tube
base but no clue at spark gap. Could it be?. . . Order new
base from HRS and hope.

2-30 p.m. Mr. Karate calls and collects his satisfactorily
performing T20. Says he can manage to load set into car
boot unaided but tries to take shop door frame with him
as he passes through.

Door remains intact enough to admit gentleman with
Sony TV121 12in. monochrome portable. “The picture is
very bright with poor contrast and won't keep still, then it
almost disappears. Someone has looked at it and says the
high gain control may be faulty but it would have to be
looked at by a Sony approved dealer.” Doubt whether
Sony would approve of several Ghastly Catastrophic
Semiconductor conversions I've successfully done to
KV1810s, KV2000s etc. thanks to helpful Television arti-
cles but promise to search diligently for “high gain
control”. Fortunately this proves unnecessary as the pic-
ture is large enough for a 20in. tube and the 1.t. rail is 15V
instead of 11-6V due to a faulty error detector/driver
transistor (Q602, type 2SC1209) in the series regulator
circuit. Fit BC338 and find set none the worse for
overdose of electronic adrenalin but put it on soak test to
convalesce.

3-30 p.m. Mr. Karate returns with T20 and red face. “It's
just the same as when I brought it in to you and paid good
money for you to fix it.” Well he didn’t quite put it that
way but that’s what it amounted to. Set immediately
checked on bench. Trips when switched on. Find plug
572 on line output panel half off and EW modulator
driver transistors 4VT17/18 damaged. Customer had put
set into car boot on its back, which had pushed against
5Z2’s plastic locating peg. Transistors replaced, 572
refitted (peg length cut by 50 per cent) and set placed face
down on back seat of car, all “under guarantee”. We live
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and learn — though live and earn would be better.

4-00 p.m. Just the set to end the week comes in - a Sony
KV1810 Mk. 1 with no sound or picture. Set plugged in
with sinking heart and preparation for last rites when
gloom is pierced by noise on sound and raster on screen,
though attempts to tune in signals are thwarted by wildly
erratic tuning voltage variations. Voltage at tuning supply
stabilising zener diode D209 o.k. so channel selector unit
replaced with one from scrapped set. No difference.
These sets have a tuning meter to show the approximate
channel positions. It's driven by a transistor (Q215, type

2SA678) whose base is connected to the selected tuning
voltage. Fitting a BC213L in this position restored stable
tuning and good performance to this ten year old Senior
Sony, but how long before Guesswhats Commit Suicide?

So another week drew to a close as a weak and drawn
engineer locked up and tilled up. Good, there's enough to
see us through Sunday and some left over for the VAT
return and the morgage and the rates and the Inland
Revenue and. . . Oh well, at least the replacement TX10
tube base eventually cured the tripping. Makes it all
worthwhile, doesn’t it?

/

Resistor Troubles

Gordon Haigh

A good number of TV faults are due to resistor troubles
of one sort or another. Here’s a collection of resistor faults
worth noting.

Thorn TX9 chassis: In the event of a poor, dark degraded
picture with perhaps only the highlights present check the
value of R233 (390k(}, changed in late production sets t0
300k€) which is in series with the first anode preset
control. For reduced height or almost complete field
collapse check R268 (1-5M(2) and R269 (1-8MQ) which
are in series with the height control — in the early version
of the chassis (main panel PC1001) a single 3-3M()
resistor is fitted in this position (R268). If R223 (panels
PC1001 and PC1040) is burning or distressed it's certain
that the line driver transistor VT67/TR67 is faulty, also
the 15V zener diode W87/D87: the replacement resistor
should be a 470€2 type.

Thorn 3500 chassis: If the 1002 wirewound resistor R751
on the convergence panel fails plenty of smoking, burning
and damaged components will need replacing.

Fidelity CTV 14R/CTV14S (ZX2000 chassis): 1f R826 (3992,
1W) goes high in value the chopper transistor TR13 will
soon fail.

Grundig 2210/2222/2252R/5012/6022: The trouble with
one of these sets was no +B supply (14V) for the line
generator/driver circuits. This supply is derived from a
mains transformer which also supplies the c.r.t.’s heaters.
The mishap here was that the fine primary wires were too
close to R615 (4W) and R643 (7W): having got toasted
and brittle they’d finally gone open-circuit.

A point to note with any Grundig set using a cluster of
vertical wirewounds and with an unstabilised h.t. supply is
that the h.t. can be alarmingly high, say over 300V when it
should be around 280V, if surge limiter/dropper resistors
have been replaced with types of the wrong value. I had a
case where over-generous resoldering had unwittingly
shorted one out.

Autovox 2284GB/2684GB etc.: Failure of the resistors in
the focus control network is a common problem and
getting replacements is often difficult. The focus VDR
(type E29877/103) from a GEC, Decca or ITT hybrid
colour chassis can be used instead with a series resistor —
see Fig. 1.

JVC 7440GB: The problem with one of these sets, which
had been fitted with a newly regunned tube, was alarming
picture size expansion accompanied by clicking noises. 1
turned the h.t. down from 120V to the correct 110V but
there was no change. All roads led to the tripler but the
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circuit 1 had showed this as a “black box” — no internal
details were given. Experiments with universal types were
not successful — the original is a special (it's a special price
too at nearly £60). Feeling lumbered with the set and
having a bit of spare time I decided to attempt an
economy repair. After painstakingly removing the soft
rubbery filler from the original tripler I found that all the
original components could be recovered and that the
design was conventional though with three additional
47MQ resistors to provide a feed for the focus control (see
Fig. 2). Using a universal tripler as a replacement, with
the three recovered 47M(Q resistors, a stable, well focused
picture was obtained though there are annoying brightness
changes with camera switches (any ideas?). A complete
waste of time? Not quite: 1 found out how the tripler had
failed — the series resistor R had burnt out.

Harnesses and leads: I've been caught out on occasion
through not tying up harnesses. 1 always now watch that
the wires near the dropper in the G8's power supply don’t
touch the dropper — amongst other things the field output
transistors don’t then need to be changed. When the
chassis is hinged up in solid-state Decca sets I always
watch the RGB leads.

" From tripler—1_

Remove
=

Fig. 1: Autovox focus circuit conversion — original circuit
shown on the left. Bolt the focus v.d.r. to the right-hand
heatsink on the Autovox chassis, high up, using a plastic
nut and bolt.

EHT —_—
overwinding LM

4™

i

Fig. 2: JVC 7440GB tripler circuit.
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Long-distance
Television

Roger Bunney

Long-distance television reception conditions improved
greatly during May. Many long, intense Sporadic E
openings produced reception from most parts of Europe
while several signals were received from Arabic sources.
Here’s a general log of SpE reception in the UK:

7/5/86 ORF (Austria) ch. E2A; TSS (USSR) RI1, 2; TVR
(Rumania) R2; ARD (West Germany) E2; RAI (Italy)
IA; +PTT (Switzerland) E2; TVE (Spain) E2, 3.
8/5/86 CST (Czechoslovakia) R1, 2.
9/5/86 SR (Sweden) E2, 3, 4; CST R2; RTP (Portugal) E3;
TVE E2, 3.
10/5/86 RAI IA; TVE E2, 3, 4; TSS R1.
11/5/86 TVE E2, 3, 4; RAI IA; ORF E2a; CST R1; TVP
(Poland) R1; MTV (Hungary) R1.
12/5/86 TVE E2.
13/5/86 +PTT E2.
14/5/86 TSS R1; MTV R1,
15/5/86 TSS R1, 2, 3; CST R1; MTV R1; TVP R1, 2; JRT
(Yugoslavia) E3; RAI IA, IB.
16/5/86 TSS R1, 2, 3. 4; YLE (Finland) E3, 4; SR E2, 3, 4;
NRK (Norway) E2, 3, 4; TVP RI, 2; DR (Denmark)
E3, 4; ARD E4; DFF (GDR-East Germany) E4; MTV
R1; RATIA; TVE E2, 3, 4; TVE-2 E2; RUV (Iceland)
E3, 4.
17/5/86 NRK E2, 3, 4; SR E2, 3, 4; MTV R1; TSS R1, 2, 3, 4;
TVP R1, 2; YLE E3, 4; +PTT E4; RUV E3, 4.
18/5/86 TSS R1; RUV E4; NRK E2, 4; RAI IA.
20/5/86 RAI IA.
21/5/86 CST R1, 2; MTV R1, 2; TSS R1, 3; TVR R2; JRT E3,
4; RAI IA, IB; ORF E2a.
22/5/86 RTP E3; TVE E2, 3, 4; TVE-2 E2.
26/5/86 TVE E3, 4; RTP E3; RAI IA, IB; JRT E3, 4;: MTV
R1, 2; TVR R1; ARD E2; RTS (Albania) IC.
27/5/186 RUV E4; NRK E2, 3; SR E2, 3; TVE E2, 3, 4.
28/5/86 TVE E2, 3, 4; RAI IA, IB; ARD E2, 3, 4; +PTT E2,
3; ORF E4; JRT E4.
29/5/86 NRK E2, 3, 4; SR E2.
30/5/86 TSS R1,2,3,4; TVP R1, 2, YLE E3; RUV E3, 4; CST
R1, 2; ORF E2a; ARD E2; MTV RI; RTS IC; RTP
E3; TVE E2, 3, 4; +PTT E2; JRT E3, 4.
31/5/86 TSS R1, 2; RAI IA; NRK E2, 3, 4; SR E3; TVE E2, 3,
4; ARD E3; TVP R1, 2; RTM (Morocco) E4.
1/6/86 RUV E3, 4; NRK E2, 3; TVE E2, 3, 4; RAI IA.

_END TIME-2:50GMT

EBU/UER
YORK

2/6/86 SR E2; TSS R1, 2; TVP R1.
3/6/86 DFF E4; TSS R1, 2; RAI IA; TVP R2, 3,
4/6/86 TSS R1; RAI IA, IB; +PTT E2.

An extremely busy month then, with several points of
interest. On the 15th and 16th the SpE m.u.f. reached the
2m (144MHz) amateur band - at 1900GMT on the 15th
and for the whole morning from 0915 GMT on the 16th,
the latter giving reception from Sweden, the USSR, etc.

At 1100GMT on the 16th Cyril Willis (Norfolk) noted a
ch. E4 programme that went to Arabic credit titles at
1119. The same programme was visible on ch. E3 but
much weaker. Any ideas? At 1358GMT on the 26th Cyril
received a ch. E3 signal with poor picture quality and, in
poor English, the following words: “Good evening. The
Royal Garden Company will now play . . .”. The signal
was from the SSE. Thoughts are maybe NTA Nigeria,
though the “good evening” would perhaps be too early!
Again, any ideas?

At 1403GMT on the 30th Cyril received RUV ch. E4, a
very strong signal that was followed by and changed with
a much weaker, fluttery and rolling signal. The latter
could have been a 525-line signal on ch. A2. Later that
day Tony Privett logged Arabic singing/chanting along
with TVE on ch. E3 at 1647GMT. The following day
Tony hit the jackpot with RTM (Morocco) ch. E4 at 1599-
1620GMT, showing an Arabic film. The signal was from
the south west.

I had myself noted Arabic singing at 1356GMT on the
30th: the signal was at 52-8MHz, probably an obscure
harmonic. On the same day here NCT or another Italian
(ch. IA) private station was noted with a most unusual test
card, vaguely resembling the FUBK pattern but with a
prominent series of black/white squares across the top and
a moving (right to left) caption at the lower centre.

Other reception notes are few. A small aurora was
noted in Scotland on May 6th. There was a tropospheric
lift over the 24-25th, giving DXers in the central and
southern UK high-level signals from W. Germany and the
Benelux countries in Band III and at u.h.f. Dave Shirley
and Tim Anderson (Hastings) have both received French
TV5 signals from Paris ch. E30 and Maubeuge ch. E32.
Thanks to the following for reception reports to supple-
ment my own log: Derek Juniper (Angus), Roger Pates
(Nottingham), Reg Roper (Torpoint), Bill Cotteril
(Tipton), Iain Menzies (Aberdeen), Tony Privett
(Basingstoke), Simon Hamer (Powys), Cyril Willis (Nor-
folk), and Dave Shirley and Tim Anderson at Hastings.

News Items
France: The TVS5 and TV6 networks are being distributed

Left: Newsfeed via Satcom F1 transponder § during the Libyan crisis, showing the signal routing. Centre: Newsfeed from

New York to A2 France. Both photos from Frank Lumen in Denver. Right: The PM5544 test pattern put out by Kalaallit
Nunaata Radioa, Nuuk, Greenland. Six ch. E10 transmitters operate in the south west of the country with powers

around 1-5W.
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throughout mainland France by the Telecom satellite, in
scrambled form to prevent unauthorised viewing. Close
examination of off-air signals along the south coast of the
UK should reveal telltale random black ends to the
scanning lines to confirm scrambling.

Denmark: The new TV2 network should commence oper-
ations in 1988, with twelve main regional transmitters and
eventually fill-in relays where necessary. The service will
be independent of Danmarks Radio (DR) and will be
commercially financed. A 100W ch. E9 relay is at present
operating near the main ch. E7 Sonderjylland transmitter.
Stereo sound: The Italian RAI-3 network (u.h.f.) is at
present experimenting with stereophonic sound, using the
two-carrier system. There are some two hours of stereo
transmissions a week. In the USA NBC is gradually
converting its entire system to stereo: over twenty hours
of stereo broadcasts a week are at present being transmit-
ted from fifty main stations covering 47 per cent of
mainland USA, with satellite signal distribution.

Satellite news: The 4GHz Intelstat bird at 31°W has ceased
operations. Libya (transponder 17) and Argentina
(transponder 24) have moved to the Intelstat satellite at
27-5°W. NTA (Lagos) is on transponder 19 with “appall-
ing quality” — the sound is likened to speech down a
cardboard tube! The USSR has been testing a new
satellite, with three TV channels at 32dBW level, at 11°W.
TSS-1 remains on the 3-675SGHz satellite at 14°W. Thanks
to Nick Harrold for this information on 4GHz
transmissions.

An unusual Ku band aerial was shown by the US firm
Focus Technology at a recent exhibition. It's a flat,
frequency-selective device made from a two-inch thick
sheet of aluminium on which concentric parabolas are
machined. The feedhorn is mounted at the focal point of
the centre parabola.

On a personal note, 1 was surprised to see lightning
flashes displayed on the picture while watching the CNN
Europe 11GHz feed via a 2m dish during a heavy
thunderstorm! Then down came the summer rain, the
picture became noisy and virtually disappeared with loss
of syncs. The picture gradually returned to the noise-free
condition as the torrent subsided.

Multi-standard TV Receivers
The use of multi-standard TV sets with automatic

Table 1: S channel allocations.

Bandwidth Bandwidth Bandwidth

Ch. (M\Hz) Ch. (MHz) Ch. (MHz)

S2 111-118 S14 251-258 S26 342-350
S3 118-125 S15 258-265 S27 350-358
S4 125-132 S16 265-272 S28 358-366
S5 132-139 S17 272-279 S29 366-374
S6 139-146 S18 279-286 S30 374-382
S7 146-153 S19 286-293 S31 382-390
S8 153-160 S20 293-300 S32 390-398
S9 160-167 S21 302-310 $33 398-406
S10 167-174 S22 310-318 S34 406-414
S11 230-237 S23 318-326 S35 414-422
S12 237-244 S24 326-334 S36 422-430
S13 244-251 S25 334-342 S37 430-438

Belgian variations: S1-S10 referred to as M1-M10, S11-S19 as
U1-U9, S20-S37 not used. Belgian channel S1 is 69-76MHz, S2
76-83MHz, S3 83-90MHz.
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CATALOGUE
ONLY 65p

EQUIPMENT & PROFESSIONAL ADVICE
Aerial Techniques offer a urique blend of the best equip-
ment and impartial professional advice for Television/FM
DXing or simply better domestic reception.

LABGEAR UPCONVERTERS ideal for TV-DXing, used but guaranteed in good
working order, mains powered, limited stock .£17.95

FERNSEH-AMTENNA DR1712 Combined Band 1/3 wideband aerial for TV-DXing,
covers 47-68MHz and 175-230MHz; 2 elements (Band 1); 9 elements Band 3 gold
anodised, requires single downlead £48.70

SPECIAL OFFER! - ANTIFERENCE XG14 Multi-element 17dB (peak) High Gain
Wideband UHF aerial, covering channels:21-68 £39.95
LABGEAR CM7271 UHF Wideband Masthead Pre-amplifier, 156dB Gain; very low
noise figure of only 1.6dB. High signat handling 200mV £16 20
LABGEAR CM7261 Matching Power Supmply for above Pre-amp....cc.curcrsnsennsenen £13.50

SPECIAL OFFER! - THOMSON TS 2503P1 10" screen Colour Television/Monitor,
Multi-standard PAL/SECAM for Systems B/GVL VHF-UHF, mains and 12/24v oper-
ation, video/Audio i/p & o/p connections, comes complete with infra-red remote
CONLIOHSAE IBAMBE) ......vecercrsrctcesessseras st sb st s £296.90

NEW’ BEST OF CQ-TV book by John Wood £3.50

Whether your need is for local or fringe reception, alternative

channels, TV/FM DXing, or for a distribution system, Aerial
Techniques is the ‘one stop’ address for all equipment.

All prices inclusive of VAT and Carriage. Delivery 7-10 days.
ACCESS & VISA Mail end Telephone orders welcome.

AERIAL TECHMIQUES (T) oImme

m 11, Kent Road, Parkstone, VISA
Poole, Dorset, BU12 2EH. Tel: 0202 738232 __

switching between standards is increasing. Luxor, Salora
and Grundig all produce such sets. Our Brussels cor-
respondent recently bought a Grundig P40/242/90 which
can tune over 48-340MHz plus u.h.f., has 99 channel
memory selection and a wide range of fine tuning. It
covers systems B/G, L, I and D/K with switching between
PAL/NTSC/SECAM - the NTSC option is useful for
watching AFN-TV in suitable locations. The set’s cov-
erage includes the S channels used for cable distribution.
Because losses are greater at u.h.f. than v.h.f. in a cable
system there’s a tendency for cable operators to convert to
v.h.f. Table 1 lists S channel allocations.

Narrow-band IF Amplifier

The use of a narrow i.f. bandpass response for weak
signal reception or for improved selectivity during an
intense SpE opening gives greatly improved results. Most
established DXers use a degree of switched selectivity.
Originally use of a 405/625-line dual-standard receiver
would do the trick, the 405-line section providing the
narrow vision i.f. bandwidth required. Subsequently use
has been made of surplus Philips G8 chassis vision selec-
tivity modules and designs have appeared in this magazine
(see the February 1982 issue). More recently HS Publica-
tions of Derby have introduced a commercial unit, type
D100, that consists of an integrated tuner/i.f. strip with
switched selectivity. Narrowing the i.f. bandwidth will
reveal signals that are completely lost with a standard,
wide i.f. bandwidth.

Paul Barton recently sent us a relatively simple circuit
(see Fig. 1) that will provide a 2MHz bandwidth when
correctly aligned. The components required are readily
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Fig. 1: Narrow-band i.f. amplifier circuit suggested by Paul
Barton. All coils Toko type KANK3335R - available from
Cirkit, order no. 35-33350.
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Fig. 2: Wideband version of the circuit.

available — mainly four Toko coils that can be obtained ex-
stock from Cirkit. A pair of tuned circuits apply the input
to the gate of a BFW11 f.e.t.: the output is taken from a
second pair of tuned circuits of the same type. Construc-
tion is simple but lead lengths should be kept short.
Alignment is also simple. Connect the circuit immediately
after the tuner’s i.f. output, tune in a weak but steady
signal, then peak the four coils for minimum noise on the
screen — start from the output.

It would in practice be better to build two such stages
with one operated in the standard wideband mode. Fig. 2
shows a wideband circuit: damping resistors of about
1-8k€} are required. Connect the two stages in parallel
with switch selection at the input and output for wide/
narrow bandpass operation. Our thanks to Paul for
providing details of these circuits.

European Test Pattern Book

An excellent publication has recently been published in
W. Germany, “TV-Bildkatalog”, a collection of test
cards/patterns etc. at present in use by various broad-
casters in the European area. The 176-page book is in A5
size format and is bound with a thick gloss card cover: the

reproduction is clear and sharp - noise is present on some

of the pictures since they are off-air photos taken under
DX conditions. The book covers Europe, the Mediterra-
nean including Cyprus/Turkey and, to the east, the USSR.
Unfortunately it doesn’t cover the Middie East and North
Africa. In addition to the photos there’s a two-language
(German and English) text describing the broadcasting
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activities in each country. This highly recommended book
is available from Aerial Techniques (T), 11 Kent Road,
Parkstone, Poole, Dorset BHI2 2EH at £5.95 including
post and packing.

Cordless Phones

The DTI plans to introduce new legislation that will
make it illegal to import, sell, manufacture or own non-
approved cordless phones. This would make the -at
present commonly used 49 and 70MHz systems illegal. A
New Malden company is now marketing an upmarket
radiophone system operating in these bands. It's known as
the Shuttle Ace System and has a basic range of 12km.
Improved base aerials increase the range to 20km while a
linear amplifier gives 100km.

Publications

Dave Shirley and Tim Anderson are distributing a DX-
TV newsletter called Screen Europe. It aims to provide
news and information on basic DX-TV techniques for all
those interested in alternative TV reception. The first
newsletter contains quite a lot of information on the
French TVS and TV6 networks, with valuable updated
transmitter listings, and a page of test cards. For further
information, a sample copy and details of “club subscrip-
tion” write to Dave Shirley at 93 Alfred Road, Hastings,
E. Sussex TN35 SHZ enclosing three 12p stamps and a
foolscap s.a.e. ’

The German monthly magazine Tele-Audiovision has
expanded from being a TV/FM DXing publication to a
high-quality magazine covering TV/FM and in particular
satellite reception. The latest issue runs to some 50 A4
pages. It contains much material for the satellite enthu-
siast and is perhaps the only European magazine that
provides regularly updated technical details on this sub-
ject. Recommended, albeit in German. A single copy
costs DM8 in Europe, annual subscription DM90. Write
to Tele-Audiovision, Postfach 801965, D-8000 Munchen
80, W. Germany (telephone 089 448 (3 28 from the UK).
The first large edition (May/June 1986) is no. 36: it
includes reviews of satellite downlinks and receivers,
information on developments and general news on TV,
radio and cable activity.

A Tribute

A correspondent well known in the DX-TV field passed
away very suddenly on May 22nd. Reg Roper of
Torpoint, Cornwall was in his 78th year and had been TV-
DXing for over two decades. He was a true enthusiast
who made most of the equipment he used, from aerials to
amplifiers and receivers. Some years back he wrote for
this magazine an article giving constructional details of a
short backfire u.h.f. array — an aerial of this type subse-
quently became available commercially for a while.

Reg’s finest hour came with reception of 860MHz
signals from the ATS-6 satellite, broadcasting to India at
35°E, in 1976 using entirely home-constructed equipment.
Reg introduced many enthusiasts in the Plymouth area to
DX-TV, and on the night before his death had been
planning a portable DX-TV expedition with several
friends. He was also an active CB enthusiast and had
experimented considerably with “hidden” aerials for
27MHz. He wrote to us only a few days before his death,
giving details of SpE reception during early May - active
to the end. Our sympathy goes to his immediate family in
their sad loss. We will miss you Reg, rest in peace.
Roger B.
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If you’ve Got it,
Flaunt It!

With Telelift, one man can
transport heavy TVs and
appliances alone and in complete
safety.

Whilst Telelift has just become
available in the UK, it has been
extensively fieldtested both here
and abroad - in fact to date,
hundreds of Telelifts have lifted
and shifted in excess of half a
million TVs without injury to the
set or the operator.

Telelift was specifically designed
for TVs, but it has proved equally
successful for a wide range of
heavy appliances.

For further information
please contact Maicolm
Richardson, SEME
Limited, Unit 2E Saxby
Road Industrial Estate,
Melton Mowbray,
Leicestershire LE13 1BS.
Telephone (0664) 65392.

@ Satellite TV @

Stockists of 4, 11 & 12GHz Equipment. Distributors for:

"

€ CHAPARRAL FCHOSPHERE.. ™2
C A1 0N GORP

COMMUN.! '

“\\\\3%

A

% :
]

DH Satellite TV <4
[®X{ ANTENNA

Specialists in supplying to Dealers

R

N

TV LINE OUTPUT TRANSFORMERS

FAST RETURN OF POST SERVICE

Harrison Elecironics

22 MILTON ROAD, WESTCLIFF-ON-SEA, ESSEX SS0 7JX. ENGLAND
TELEPHONE: (0702) 332338 TELEX: 995801 GLOTLX-G REF: H25

BILLINGTON VALVES
23 Irwin Dr., Horsham, W. Sussex RH12 1NL
Mail Order Only — Callers by Appt. only
NEW BOXED VALVES — 90 DAY GUARFQQ;TEE

DY87 45p  KT66 USA 1000p  PCL85 55p

DY802 43p  KT66 GEC 1400p  PCL86 58p  PL802 600p
ECC81 115p  KT88 USA 1100p  PCL80S s5p  PL802T  390p
ECC82 40p  PCF802 55p  PL504 0p  PYss 45p
ECC83 55p  PCL82 60p  PL508 165p  PY81/800  65p
EL34 250p  PCL84 45p  PL509 a80p  PY801 65p

E.H.T. MULTIPLIER. Good quality universal triplers £4.40 + VAT + post. Suitable for most
sets — B+0, Decca, GEC, Grundig, ITT, Philips, Pye, Rank & continental sets

BU208A TRANSISTOR. Good quality 75p ea + VAT + post.

C.RT. 12" A38/170W Hitachi with scan coils £10 + VAT post paid — Ideal for a monitor.
15" A38/170W Hitachi £8 + VAT post paid.

Please add 50p postpkg per order and VAT @ 15%. Please allow up to 8 days for delivery
Massive stocks of all the above types! Every popular stocked and we specialise In
unusual types. SAE quotation on any type not listed. SAE catalogue. Govt + export orders
welcome. Discounts given for v. large quantities.

WE WILL BUY VALVES + TRANSISTORS! Including compiete shop clearance etc. We
urgently require a gty of valves types PX4 + PX25 (or equivalents PP3/250, PP5/400, DA30)
Ex-equipment would be acceptable. Please state price required, if possible.

RANK BUSH MURPHY PHILIPS

A816 solid state mono X 170 series dual std mono 8.00

CROWN 14CX25 15.00 | 210 300 series mono 8.00
G8 & GS series colour 8.00

DECCA

D1 900200120202401mono 7.00 | 7 YE 368 169, 569, 769 mono gl

MS2404 2420 2424 mono
CS1730 1733 colour
CS1830 1835 colour

‘30’ series Bradford colour
80 series colour

100 series colour

REDIFRUSION Doric Mk.3 10.00

WINDINGS
Autovox 2282 2693 8.00

RANK BUSH MURPHY
A640, A793, A774 overwind 6.00

B @D DO
288888

FERGUSON HMV MARCONI

1600 8.00 | T20a T22, T26 Pri & Sec 6.00

7718 primary state 18" or 22" 6.00
G.E.C. Z718 EHT overwind 8.00
2047 to 2105 7.00 SONY 1320UB overwind  15.00

2000 to 2064 dual std mono 7.00 SOVEREIGN FARA £15.00

. 14" colour overwind
Indesit 20EGB 24EGB mono 8.00

ULTRA THORN

KB - ITT 1690-1691 EHT overwind 7.00
VG200 VC205 VC207 mono  8.00 | Waltham 190 EHT overwind 6.00
CVC5 CVG7 CVC8 CVCa col, 9.00 | 1590 EHT overwind 6.00
CVC20 series colour 8.00

CVC30 CVC32 series colour 8.00

CVC45 800 | PRICES INCLUDE
FT100 FT110 state p/no. 10.00 0

TXVE0 00| P.P. & 15% VAT

All lopts and windings are new and guaranteed

REWIND SERVICE
S.AGE. all enquiries For orders
Barclaycard and placed

PAPWORTH Access welcome ot office
TRANSFORMERS - ey

sh
= EFN o

80 Merton High Street,

London SW19 1BE

Open Mon.-Fri. 9 to 5.30 pm
Delivery by return.

24 hour answering service

(1-540 3955
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Service
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.

MITSUBISHI CT202B

The picture is good apart from the presence of Hanover
bars. An attempt to adjust the decoder has produced only
a marginal improvement. Any hints on likely component
failure would be welcome.

Associated with the chroma delay line are a potentiom-
eter marked “level adjust” or “amplitude adjust” and a
miniature coil which is directly connected to the pins of
the delay line. Clean the potentiometer thoroughly with
switch cleaner/lubricant, scrubbing the slider to and fro to
clean the track, then carefully adjust the potentiometer
and coil to remove the Hanover bar effect. If the bars
cannot be eliminated it’s likely that the delay line itself is
fauity.

TOSHIBA V31B

Peak white parts of the display have a sideways wobble to
the right, especially captions and teletext (Ceefax in vision
etc.). There’s also spaghetti though this is not as noticeable
as the wobble which is sometimes severe, making the
picture unwatchable. The f.m. deviation and sync tip
frequency controls have been set up correctly. Turning
down the deviation reduces the wobble but gives a duller
picture. One or two voltages around 1C201 (TA7693P) are
slightly out. Could this be the cause of the trouble?

While IC201 could be faulty it’s unlikely ~ we would
expect greater voltage changes if it was defective. From
our experience of this machine we feel that the problem
lies in the head itself. Before condemning the disc, try
thoroughly cleaning it. We've found that rotating the head
tips against a stiff card, e.g. a visiting card, held against
the cylinder sometimes does the trick.

GRUNDIG 6010

This set suffers from an intermittently over bright raster
with flyback lines and foldover. I’ve replaced the compo-
nents in the line scan thyristor’s gate circuit — they showed
signs of previous damage - and have also gone over the
Joints in the line timebase area. The first anode presets and
their feed resistor R546 have been replaced - they had also
suffered some damage - but the problem persists.

The field foldover is an important clue, suggesting that
the supply to the field timebase is falling when the fault is
present. Assuming that pin E of the line output trans-
former is firmly earthed, this may well be due to a heavy
load on the e.h.t. supply and the line output stage during
the fault condition. Check the c.r.t. base voltages when
the fault is present. If the grid voltages rise, suspect
control Ab which sets the bias applied to the colour-

666

difference output transistors, and the colour-difference
panel. If the cathode voltages vary, check the continuity
of the 279V supply to pin 13 of the luminance panel then
suspect the BF459G output transistor and 1C365
(TBA970) in that order. If the first anode voltages rise,
check R545 on the “earthy” side of the presets.

ITT CVC1112 CHASSIS

At switch on there’s no sound or colour. The brightness
and contrast appear to be normal but the customer
contrast control has no effect. No commands from the
remote control handset alter the settings. The standby LED
is lit all the time and after several minutes the set goes off.
Operating the on/off switch restores the initial conditions,
the fault sequence being repeated.

A very common cause of these symptoms is failure of
the 18V regulator IC1401. If replacing this three-legged
chip doesn’t cure the problems the SAAI251 remote
control receiver chip is suspect.

HITACHI VT8300

The machine unlaces about five-six seconds after selecting
the play mode. All the motors turn but the pinch roller
doesn’t engage. The solenoid has been replaced with no
effect.

It seems that loading is not being completed. The most
likely cause of this is a stretched loading belt, in which
case replacement will cure the problem. If not, check at
pin 29 of IC901. This should change state at the end of the
loading sequence. If it doesn't, check the loading switches
under the loading motor and replace or adjust as nec-
essary. If you still have problems there’s a mechanical
fault as the pinch roller is mechanically engaged by the
loading motor, the solenoids being merely for the oper-
ation of the various brakes. Try loading the machine by
hand, turning the loading motor with the machine
unplugged: examine the mechanical operation carefully.

DECCA 80 CHASSIS

The original fault was low, distorted audio. I’ve changed
the i.c.s that handle the sound signal and have checked
thoroughly for dry-joints. There don’t seem to be any
obviously leaky capacitors. The sound is now good, after
adjusting the appropriate coils, but is still of low
amplitude.

First ensure that the shunt regulator controlling the
supply to the audio amplifier chip is woiking correctly:
there should be 25V at pin 1 of the TBA800 audio chip -
this voltage should vary little with load. If necessary
disconnect PIC4 on the i.f. panel. If this increases the
volume pin 5 of the TBA120S intercarrier sound chip is
being incorrectly biased. If there’s no change check the
speaker coupling capacitors C146/7 (both 220uF) before
suspecting the speaker itself.

RANK T16A CHASSIS

The problem with this monochrome portable is excessive
height. Extensive checks in the field timebase have failed to
reveal anything at fault.

Excessive height usually suggests lack of negative
feedback. We suggest you check R43 (1), C34 (47uF),
R4l (33Q2) and R39 (220Q). Leakage in DS (1N4148)
could also increase the scan amplitude by supplementing
the height control network.
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~ CASE

Each month we provide an interesting case of
TV/video servicing to exercise your ingenuity.
284 These are not trick questions but are based on
actual practical faults.
The Philips K30 chassis was designed for use with the
30AX tube and produces a good picture. It’s difficult for
us to assess its reliability since we've never sold any of
these sets (we’re not Philips agents). The odd one or two
that come our way will have moved into this area with
their owners or been sold by other dealers in the district.
Unfamiliarity is no excuse however for the ninth-rate
diagnostic procedure to be described. . . .

The owner staggered into our service department carry-
ing the set in his arms. Between panting and puffing he
managed to get out that the problem was no colour. The
set went on to the bench in due course: it produced a very
good black-and-white picture without a trace of colour.
Just as the man said. With the set tuned to the workshop
colour-bar generator’s output a subcarrier dot pattern was
seen, indicating that the chroma signal was being correctly
received. An oscilloscope check at the chroma channel
input coil L3195 then proved that adequate chroma signal
was being applied to the TDA2560Q luminance/chroma
chip IC3192 - the set had the earlier two-chip decoder.

The next check carried out with the scope probe was for
the presence of the reference signal at crystal X3233. The
signal was present but the scope wouldn’t lock to it in the
usual way. The excitement died down when it was realised
that the crystal is an 8-86MHz one, as is usual with more
recent sets.

To override the colour-killer on this decoder panel you
earth pin 16 of the TDA2523/4Q reference signal gener-
ator/demodulator/matrix chip 1C3223. This was done but
it had no effect on the monochrome picture. Back to the
scope. A check at pins 5 and 6 of 1C3223, where the
output signals from the delay line circuit should be
present, revealed that the colour signals were not reaching
this point. They weren’t present at the input to the delay
line or at the output pins of the TDA2560Q i.c. either.
There was a perfectly good burst signal however, and this
disappeared into noise when the colour-bar generator was
switched off. Well!

The presence of the burst signal in the delay line circuit,
followed by a long gap where the colour-bar chroma
signal should have been, convinced our man (who shall
remain nameless) that something very strange was hap-
pening in the TDA2560Q i.c. He scoped pin 5 of the
decoder panel and after some deliberation pronounced
that the sandcastle pulse was present and correct with
respect to amplitude and shape. He then confirmed that it
was reaching pin 3 of the TDA2560Q unscathed. A

further check at pins 1 and 2 of the i.c. (balanced chroma
input) confirmed that the complete chrominance signal
was present here. It seemed safe to assume that the
TDA2560Q chip was faulty, so a new one was ordered
from our friendly supplier. While he awaited its arrival
however our man was beset by doubts as to whether the
replacement would cure the fault.

And it didn’t! Of course not! The new chip produced
exactly the same results, with the same burst only output
at pin 6. The problem was really down to lack of
knowledge on the part of the man with his oscilloscope.
He would have done better in fact with a test meter! A
read of the circuit description might also have helped, but
wouldn’t have been essential.

What did our man miss? Why was the burst signal
coming through the delay line without the chroma signal?
One voltmeter reading would have revealed the root of
the problem, as we’ll see next month.

ANSWER TO TEST CASE 283
— page 596 last month —

Last menth we followed the progress of an Hitachi
Model CBP220 (NP8CQ chassis) through field and work-
shop diagnosis of two faults. The first was simply solved
on site but the second, intermittent problem was some-
thing of a puzzler. In spite of reasonably correct cathode
and first anode voltages the raster would sometimes,
especially from cold, be of vastly increased brightness with
flyback lines. The tube itself could have been responsible,
but this seemed unlikely in the circumstances (fault clear-
ing as tube heated).

The only logical conclusion in view of the symptoms and
test results was that the common grid pin was “floating”,
and so it proved to be. The tube’s grid pin was firmly in
contact with its base socket: the problem lay on the c.r.t.
base panel. On this panel the printed lands for the
electrode connections have a narrow neck connected to a
printed earthing ring: during manufacture the neck is
broken by a machined slot to provide a spark gap. In the
case of the earthed control grid land print the copper neck
is made wide to give continuity around the ends of the
short slot — the print pattern can just be discerned at about
seven o’clock on the base panel in the photo on the front
cover of the June 1985 issue. In our set a hairline crack
had spread sideways from each end of the machined
slot . . . .
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- QUERY COUPON

m Available until 20th August 1986,
m One coupon, plus a £1-50 (inc. VAT)
® cheque or postal order, must accom-
5 pany EACH PROBLEM sent in accor-
dance with the notice on page 666.
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VIDEO EA S
9300, V53500, VS9700. VS9800

B‘ 90
FERGUSON 3V00 V16, 3V22, 3V23, 3V24, 3V29, V30, 331, 3v3S, V36 .
HITACHI VT4000, VT4200, VT5000. VT5500, VT6500, VT000, VT804, VTB300, V18500, V18700, VT9300.VT9500, V19700, VTHS
VI3E

JVC HR3300, HRI320, HR3330. HR3660, HR4100. HR7200, HR7600, HR7650, HR7700

SHARP VC381, VC383, VC3B5, VCIB6, VC2300, VC3300, VCE000. VCE300. VC7300, VC7700, VCB30O. VCI00, V[?’:)ﬁ(!]5
VC3700

SANYOVTC5000, VIC5350, VTC5400, VTC5500, VTCS100, VIC9300, VTE3350, VICIS00 £45.95
SONY SL8000, 518080, SL8500, SLSGOO SLC5 SLCG SLC . £38.50
FISHER VBS7000, VBS7320, VBS7500, VBS7600, VBS! VBS9900 £45.95
NATIONAL PAN. NV333, Nv2000, NV3000, NV7000. NV7200 NV7800. NVB0SO, NVB400, NvB60D, NVBE10, NV8620 £38.50

'PINCH ROLLERS
PHILIPS YEARS A}{EAD Awa, NEC, Sony. Tos 4.95 National Panasomic. £4.95

Akal JVC Ml(sumsm Nommende Saba, Teletunken, Thom, efc. [l 55 Sanyo, Fisher, Tensar, etc

THE CREDIT CARD CALCULATOR =

63 BISHOPSTEIGNTON,

SAME DAY SERVICE
All items subject to availabili

Callers: To shop at

SE N DZ COMPONENTS

SHOEBURYNESS, ESSEX SS3 8AF.

. No Accounts: No Credit Cards. Postal Order/
Cheque with order. Add 15% VAT, then £1 Postage. Add Postage for Overseas.

212 LONDON ROAD, SOUTHEND. Tel. 0702-332992
Open 9-1/2.30-6. GYMT + school orders acoepred on official headings. Add 10% handling charge.

SANYO 5000 WORKING £75
FOR THE BEST PRICES IN TOWN
RING 0708 861404

AR POWERED £6.00 VC & FERGUSON CAPSTANMOTOR. PU45979 TE5S0 SHARPCAPSTANMOTOR: VCA300 £32.89
. . . IVC & FERGUSON DRUM MOTOR: PU46414M £26.50  SANYOREEL DRIVEPULLY 850
NEW PHILIPS SBC 1833 Solur & Battery Powered Calculator £10.00 JVC & FERGUSON CLUTCH ASS. 01X0/003/588 .£5.95 SANYO REEL MOTOR 5000 £13.90
I e HE  amelBmusnee e
NY .
NEW P ANE S SHARP CAPSTAN MOTOR: VC7300, VC7700, VCT750 £G4 HTAGHPLAY OLER osoo £6.50
G8 1K I'ots on Panel & Lead for 6 Push Button Unil £2.00 |
KM Mains Switch remote £1.00 V|DEO BELT | KITS
K38 Mains Switch remate 75p AKAIVSEG. VSSEG, V59300, V59500, VS9700, V59800 £2.95
K35 Acrial Socket and Plug in Lead to Tuner £1.50 E&T«‘;E%Sv%‘r%%zv%w 3vo1 316 322 3V 3v23 3423, 329, 3730, 331, 332 3V35, 3v36 2%
l\l‘}l\.?ﬂ Slider ,I ots 4.7ku 47hu — 20p each VT ACHI VT000. 57! 8000 VT9500 VT33 ©.95
LARGE Foucs Pots. Fiis Pye, GEC. ITT, Decca Sop | JVC HR3300, Hn:mo HR3360, HR3600 HR3560, HR4100, HR7200, HR7650, HR7700 £2.95
GB Power Supply Pancl £4.00 NATIONAL PANASONICNVS00. W3 W2000, NV3000. NV7000. NV7200, NVBS00, NVE6 10 2.9
THORNIG L OPTI Pane] £15.00 SANYQ VL5000, V5300, VIC5400, VIC5500, VTC9300 £2.95
THORN 9000 Line Pare] 12l00 SHARP VC381, VC33. VC385. VC386, VCG000, VCE500, VCBB0O. VC7300. VC7700, VCTT50. VL8300, VCI00, V%o,
: v . ) 3
THORN 8000-8500-8800 Decoder £10.00 SONY 5L3000, SL8000, SL8080, 58500, SL860, SLCS. SLC7. SL7. SLTZME, SLT7MER £2.95
GLASS BEADS Diodes 20v/1.2A 25 for £1.00 TOSHIBA V5475, V7540, V8500 £2.95
GI1 IF Panel £, RECTIFIER PYE ELECTROLYTICS SEMICONDUCTORS [ ICs (Cont.) |
TITISALEAD. £5.50
TIHORN 9600 Line Panel £12.00 TRAYS Tamaso o2 Cont. TRAGO0 0.9
G1I Decoder Pancl £8.00 casooaoo £2.25 1BAB10 £1.25
o - THORN 69/693 £7.25 BC640 £0.19
POWER SUPPLY 731 £6.00 350 MK 400 200 fey G9600300 . €241 poiay 035 TBAS20 0125
) - 1 . " & £2.25 35 1BAB20) 0.5
GI1 611 Condenser 470250V ITT £1.50 140035T £4.00 &z 80132 03 1oai70 1,56
G9 Power Panel £3.50 1500 351 0535 A8 PRI SEMICONDUCTORS DREAES 0 oo o
G8 Line Panel £12.00 1500557 Esgg T20/T20A. 750 T T0.29 53128(‘1 g-fg TDA2003 .60
|86 Push Button D.00 3500 500 mu, R 2029 pn2gy £9.49 JDA2030 £1.65
KI4LKT3K30 Handset Replacement N .00 5000 e5h0 TIP3IC % g s 20 oz
HT520 METER 20,000 Fuse Diode Protector Logic Test Facility £15.90 8500 £6.80 EE'UFP,S% L ﬂ;ﬁ:é -g} 39 BoeTS 045 ET3, i
9000 SERIES Decoder 01 929 014 080 Thorn £5.00 ?‘E’gc‘ Toes A 1395 TIPA2C s BN D UeGiie 0125
THORN TX remot panel. 51.C. ML923-SLAX-MC14528B-MC14493P-SL470 & Main Trans £5.00 730 L e EA ol guzts s .
20AX GEC LOPT Panel with Split Diode £4.00 o ¥ am £12.95 BC147 10 Bsoei ‘f0oa  UPCI230H £3.25
LOPY Split Diode 2432871 £7.00 e a0 £1195 80148 £ gl F120  HAIGEW 0165
RANK T20 Fouces Pot 75p e 1] £1250 BC149 010 giace ‘flgs  HAIITT 3.5
RANK 718 Foucs Pot £1.00 B o BC157 010 B0 o HAIS. 232
THORN 900 LOPT Panel £12.00 sl DI earec £13.50  BCI58 0.0 Bica0 £145  HAIZST 3125
26" LOVT Split Di y 075 £10.25  BCI59 0.0 givess c1ag  STKés) £11.50
OISl Disdel izl el 10 750 7317 09 Bl 010 Y15 §009 STKaE 61229
16" LOPT Split Diode 2433481 £6:00 T 737741 0995 BCITIA 010 gyi3 010 STR451 £5.95
Ex Panel Split Diodes 2432871/2432981 £5 CVC1-9 .£8.50 ORN 237b £0.10 lm o LA4100 £0.25
o tanel ond Dnces CVC202530 . €820 g £18.95  BC327 £0.10 L4102
HITACHI Mains Soitch — 0P| VCes £565  Bomoh £18.95 BC128 0,10 TBAS20 £1.25  LA031P
e =l T o B Al
. NS H o /¢ .f6. . 8
AL CONDENSER Axail Ledlie. 430 A/C_LZ00.DIC — 1 Goomo " @ a0 T £0.10  TBASS0. £395 Msisi7L
MAINS TRANSFORMER 24(h in/2(N/Bv £1.00 69 g5 G0 gy £010 1A% an I
GREEN FLAT, NEC. LED's 3p cach 100 for £2 K13 £7.50 58 LV:1SERTBAS IO EL738
2407 SOHZ
12412V 28VA Prim 1"x1" 75p
i‘l’; ;‘;’Cﬁbﬂ’f:"";n P L‘: 40 SILVER ARCADE. LECESTER LE1 5FB. TEL: 0533 29438
x peaker 5 %u
ETS96 UIIF V/CAP Tuner. small £2.50 MINIMUM OROER £5.00 PLEAS N 4 E2 WELCOME.  PLEASE ADD £1.00 PAP AND 15% VAT TO THE TOTAL
FIDELITY Panels with 1.C £1.00 LLOW MORE POSTAGE OF HEAVIER ITEWE. ~ PLEASE ALLOW UP T0.7 DAYS FOR DELIERY.
FIDELITY LOPT Split Diode AT2076/80 £3.00
FIDELITY FBS I245AE LOPT Mono £1.00
FIDELITY Split Diode FCC2015BE £5.00
| HI-FI MICROPHONE N8501 Philip £8.00
G8 TUNER_V/CAP on Panel £3.50
G8 SPEAKER 75p
4000 TRIFLERS £3.50
| 9,000 SPEAKER £1.00
5 AMP METERS, AC. DC £2.00
THORN 9000 Sound OF Panel cwp |
ONE L.C K35 Decader £7.00
THICK FILM, Hitachi RB-32 4A £2.00
K30 1F/K35 1F £3.00
THICK FILM, Hitachi Frame £5.00
| TiuC
THORN Lopt 8500-8800 £4.00
TX9 THORN Tuner Panel with ICS f'ots £3.00
80 £} THORN Speaher 15p
Sphit_Diode 2433752 £6.00
BY223 Replacement 30p
THORN CHASSLS 16001700 Series Mono £10.00 ,
TUHORN 1600 Rec- & Anode Cap 5
KT3-K30 Shider Pots 4.7k/47k( £1.00 for 10
ET-614 UMF V.CAP Tuner £2.00
6 x 2V4 SPEAKER SW iitachi 80 S0p
K35 20 Turn Pots ___6p each 3
HITACHI & GEC 20k Pots 20 for £1.00 |
KT3 K30 Spaker 0p
K35 Sovad O:P Panel Plug in £3.00
K35 12 way Push Button Unit £1.50
K35 L.O.P.T. Splt Diode £6.00
RANK T20 Front Panel £6.00
G8 6 Buton Unit, New Type £9.00
6 off LED DISPLAYS, Mixed £1.00
e VHS VIDEO FROM £40 IN TENS
PHILIPS SBC 471 2 Wav Stereo Headphone with Volume Coatrols £17.00
AERIAL SPLITTER with filtes £1.00
DYNAMIC STEREO HEADPHONE EM 6146 £10.00
IPHH.IPS UNI DIRECTIONAL Dynamic Microphone £10.00 RN ° PHILIPS DE CA ° PYE °
26 TURN POTS with Band Switch 10p
PUSH BUTTON Mains Switch with Screw loles Fixing 4 tor £ SONY S ANYO o ETC ETC
PYE 713 Line Trans £4.50 L] .
PYE 731 Line Trans £3.50
800+ DIODES at ) amps_Glass Beads 6p cach, 20 for £1.00
PYE 6 Touch Button Umit for Gil with IC and Cable Forms £10.00 |
KT3 Line Output Transformer £5.00

2 BREACH ROAD, WEST THURROCK

ESSEX RM16 INR
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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

* h Kk Kk

Philips, Grundig,
Toshiba, National
Panasonic and ITT. 40,
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
' *x % % *

John Carter (ectrical) I.td,
Furnace Road,
Gallows Inn,
llkeston,
Derbyshire.
Phone 0602 303124
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THORN 8800 ¥ s % % v % % v % v % % % % % % W % W w £25
THORN 8800 (remote) % s % % s % s v % % % % % % % £30
THORN 9000 ¥ % % % v % % ¥ % v % v % % % W ok % e % w £30
THORN 9000 (remote) % v v % v % s s % 3% % % % % * £35
THORN 9600 v s v % v % % v % v % % v % % % % v W % £40
THORN 9600 (full feature remote) ¥ ¥ s s v % % % ¥ & £45

VIANTEL

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 9600 TELETEXT % % s v % % % % % % % from £75

(VARIOUS MODELS)

THORN 9900 ¥ s % 3 9 3 v 3 vk % s % v % o % v W o w % £50
THORN 9900 f/f remote s s 3 3 3 v v v s v ¥ o o w w £60

PHILIPS G117 v v i o v v e e v i i o s o o % ok ok o o o £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.

New TV Trolly Stands

All prices subject to V.A.T.

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

£4.95 Also Video Stands
Colour TV panels & tubes available

POA
CALLERS WELCOME

Export Orders Welcome for those Countries using the P.A.L. System

419 BARLOW MOOR ROAD,
CHORLTON, MANCHESTER M21 2ER.

TEL: 061-861 8501

/\ SADELTA

\
TVCOLOURPATTERN GENERATOR
MODEL PAL MC 11B UK

THE SADELTA TV HAND HELD COLOUR PATTERN GENERATOR is
intended for use in production, installation and service of both colour and
monochrome TV sets. In order to control and adjust the various
paramaeters of the colour TV, eight switchable patterns are provided. The
technician has ready access to laboratory workshop and field use as the
generator has been designed using the latest micro technology to achieve
a truly pocket size instrument.

f_

FEATURES
® PAL System |
® Eight switchable
patterns:— colour bar, grey
scale, red, crosshatch, dots,
centre cross, centre dot,
white and vertical lines.
® Sound output.
® Band IV (21-34)

Band i {5-12)
® Output 10mV into 75
Ohms.
® Internal rechargeable Ni-
Cd battery.
® Supplied with soft carry
case and 9 volt power
supply/charger.
® Pocket size 131 X 81 X
23mm
® Waeight only 250 gms.

PRICE £124.95 + £18.74 VAT

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,

payable to B.K. Electronics. 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. ELEGTRONIGS oeo:. 1,

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX. SS2 6TR TEL: 0702-527572

0SCILLOSCOPES

COSSOR CDU150. Dual Trace 35MHz Solid State.
Portabie 8 x 10cm dispIaB With Manual
TELEQUIPMENT D61 Dual Trace 10MHz With
Manual £150
ADVANCE 0S250TV. Dual Trace 10MHz With
Manual £160
S.E. LABS SM111. Dual Trace 18MHz Solid State.
Portable AC or External DC operation 8x10cm
display. With Manual .. ..£150
TELEQUIPMENT D43, Dual Trace 15MHz. With
Manual 00
TELEQUIPMENT S54A. Single Trace 10MHz. ..

Solid State. WithManual .............................. £110
TELEQUIPMENT S43 Single Trace 25MHz Wm5\

Manual

£200 | ter. Mainsor Battery. ......... ONL!

LABGEAR COLOURMATCH PATTERN GENERATOH
Type CM6038-DB Crosshatch/Gr?I Scale/Blank
£12 each (P&P 92)

ADVA:;ICIEHAM/FM SIGNAL GENERATOR Type SG63A
%II:’N‘CE AM SIGNAL GENERATOR $G62B. 150 KHz
ADVANCE AM SIGNAL GENERATOR Type 62

150KHz-220MHz
METRIX WOBBULATOR Type 210. 5-220MHz ...... m
PHILIPS WOBBULATOR GM2877S 5-220MHz & 440-

880MHz £100
LABGEAR COLOUR BAR GENERATOR CM6037
P&PEA& £60
VIDEO CIRCUITS V31A CRT ANALYSER/BOOSTER
Case £50

{Scratched
WAYNE KERR COMPONEN

PHILIPS DIGITAL MULTIMETERS
4 digit, auto ranging. Complete with batteries and

leads &p £5
TYPE PM2517X(LCD).......cccouv.. pﬂg

100uH-500KH; 1pF-5F; 1 milliohm-1000Moh

RACAL 32MHz UNIVERSAL COUNTER TIMER T
836 with Manual

MARCON! TF2604 ALater version of TF 1041 VIVM)

MULTIMETE
AVO 9 MK4 (Identical to AVO 8 Mk4 but scaled
differently) Complete with Batteries & Leads ..£55
AVO 8 kZCom lete with Batteries & Leads £45

appearance not A1 hence the price
AVO TEST SET No 1 (Mllnary version of AVO 8)
g(a)gplete with batteries, ‘leads & Carryin

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

AVO Model 73. Pocket Multimeter (Analogue) 30
8es Complete with batteries & leads £1
AVO 72 - Similar to above but no AC current
range. wnn batteries & lads.............cccceverrunnnc £10
AVO TRANSISTOR TESTER TT169
Handled. GO/NO GO for In-situ Tostlng Complete
batteries, leads & instructs
(p&p £3) NOW ONLY 212

Above ltems in GOOD WORKNG ORDER - | (B&FEY

ZgHZISOOMHz C/DC/Ohms  AC 300mV3(g°
MARCONI VALVE VOLTMETER TF2600 10Hz-10MHz;

my-300VFS £49
PHILIPS COLOURBAR GENERATOR type 55(')'1’

ILIPS COLOURBAR GENERATOR type 5508. \:_1“100
TES FIE% STRENGTH METER type HC661 in Carryi
Case (P uﬂ

ISOLATING TRANSFORMER

240VIn—240VOUlS00VA ............. £15each P&P£5
240V in— 240V Out 200VA ................ £8 each P&P £3

NEW EQUIPMENT
HAMEG OSCILLOSCOPE 605 Dual Trace 60MH1
J we%p Component Tester ....................... £515
HA EG 0! CILLO OPE 2035 Dual Trace 20MHz.

AII Other Models Available.

670

PROFESSIONAL 9" GREEN SCREEN MONITORS

ade by KGM for REUTERS Gives quality 80

oolumn X 24 Ilne dlsplay Composite video in.

Cased. Good condition .................. ONLY £32 each

DISK DRIVE PSU zwv IN; 5V 1.6A & 12V 1.5A

out, Size: W125mm, H7Smm, D180mm. Cased.
Un-used. 0nIy£1III)Ilueh( &P £2

Qweny keyboard (as in Lynx MIcro) Push to

Cased P&P£2)

tepping

Vanous 5V Floppy Disk Drives and
Motors Available.

BLACK STAR FREQUENCY COUNTERS P&P D?:

Meteor 100 - 100MHz
Meteor 600 - 500MHz __
Meteor 1000-

1GHz £175
BLACK STAR JUPITOR 500 FUNCTION GENERATOR
Sine/Square/Triangle. 0.1Hz - 500KHz. P&P £4 £110

HUNG CHANG DMM 6010. 3'% digit. Hand held 28
ranges inciuding 10 Amp AC/DC. Complete with bat-
teries & leads. PAPSA................coovvveerrrrcennnne £33.50

OSCILLOSCOPES PROBES. Switched x1; x10.

This is a VERY SMALL SAMPLE OF STOCK.

SAE or check avail-

Telephone for Lists. Please
ability before ordering. CARRIAGE all units £12. VATmbeaddedtonaldGoods&ngL

Telephone:

2

Callers welcome 9 am-5.30 pm Mon.-Fri. (until 8 pm Thurs.)

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

0734 68041

N
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SONY SPARES FA4ST!
ex-stock from

C (SPARES) [T O

ORDERS BEFORE 4.00 P.M. — SAME DAY DESPATCH!

LIST PRICES EXCLUSIVE OF VAT
ORDERS UNDER £50 ADD £1.50 P&P

1-388 1714 n =

9 FITZROY MEWS - LONDON W1P 5DQ

SEMICONDUCTORS
DIODES
10E2 Gen, 0.23
GH 3F KV Gen. 1.38
1S 1555 0.23
VIIN KV 1810UB 0.87
CV 126 L 2.08
U086 KV 1810UB 0.87
BR 303 Kv 2704 2.3
THYRISTORS
5G-264A KV Gen, 82
56-629 Kv 1810UB 5.90
56-6533 KV Gen. 12.20
IC’s
BX-342 SLC7uB sz
CX-104A Kv 1810UB 4.9
CX-136A VTR Gen. 1.28
CX-143A SLCS/7UB 6.75
CX-177 4.90
CX-186 SLCsuB 4.90
CX761A 8.15
M51231P Kv 220008 2.20
STX 1225 1n.%
STK 2129 1.9
K 4026 8.15
STK 5314 6.95
TBA 120U 2.65
TCP 4621 AF6 12.65
TDA 2578A KV 2752U8 2.92
KV 2752U8 3195
TDA 4600-2 Kv 2052/6U8 4.90
UPG 1365C KV 7.45
UPC 1394C KV 2060/62U1 2.20
UPD 546C107  SLC7UB 15.95
UPD 547C049  SLC7UB 8.45
TRANSISTORS
P.S.U. TRANS. KIT 2SC 2335 SLC7 7.10
TRANS. ASSY. TAF 40 8.45
m TAF 5A 2.20
835 Gen, 1.35
25A 1027R ICF-C820L 0.23
25A 1175 SLC7UB 0.34
288 733 Kv 2204UB 0.87
25B 740C TCK 888 0.87
25B 856 Gen. 1.35
2SC 403C 0.23
25C B67A Gen. 220

TRANSISTORS CONTINUED

ZSC 1034 l l)
25C 1081 Gen. .28
25C 1114 Gen. .90
250 1124 87
25C 1318 Gen.
25C 1364 Gen. .23
256 13627 Gen, .23
25C 1413A KV Gen. .95
28C 1475 Kv 1810UB .23
25C 1962 Gen. 38
2009 Gen. .23
28C 2278 Gen. .92
250 2369 SLC5/7uB .98
25C 255 KV Gen. 87
25C 2785 AG-7UB .23
25C 3153 KV 2060UB .82
25C 14544 .95
257 ST 5150 .20
28D 725 KV 2204/2704 .40
28D 773 Gen. 23
28D 774 SLHMK 87
28D 870 Kv 2704
25D 1164 SLCBUB .87
25D 149702 KV 225212752 .82
28D 149706 KV 2252/2752 .82

PLEASE ASK FOR ANY PARTS NOT LISTEO.
NON-STOCK ITEMS AVAILABLE ON REQUEST.

VIDEO HEADS & ACE ASSY.

$L8000/8080 45.4
SLCSe7 SR 36 38.85
SLC9 DSR 21R 2%
SLC20/30/40 R-35A 38.75
SL-F1 DSR -35A 8.5
SLC6 ACE 28.75
SLC? ACE 23.55
PILOT LAMPS SONY PART NUMBER

STRE060F 1-518-070-00 0.95
Gen. 1-518-115-XX 0.95
360mA 11V Gen. 1-518-116-00 0.95
40mA 4.5V Gen. 1-518-169-XX 0.95
130mA 23V 1-518-26300 1.15
13V HMK11 1-518-323-00 0.95
40mA 8V TAF-45 1-518-409-21 0.95

MANUALS (0 VAT RATED)
ALL SONY TV & VIDEO SERVICE MANUALS 175

VIDEO SPARES

8LC87 SONY PART NUMBER
BOOSTER ANTENNA 1-463-296-00 30.80
ODULATOR 1-484-116-00 80.50
PE UP SENSOR (C7) 1-543-145-00 1.38
CONTROL KNOB (C7) 3-859-547-00 0.94
LID TIMERJ 3-703075-00 0.25
CAPSTAN MOTOR 8-838-008-10 2.8
(DLER KIT A-670-634-88 448
LIMITER ASSEMBLY X-365-331-00 2.30
1DLER ASSEMBLY X-365-932-40 0.94
BRAKE ASSEMBLY X-365-932-82 1.38
PINCH ROLLER X-365-933-70 0.95

LC8
SDLENOID 1-454-293-11 8.75
MODULATOR 1-464-188-00 53.80
THREADING GEAR 3-671-126-00 0.84
0C MOTOR 8-835-070-11 13.50
IDLER KIT A-670-639-18 3.30
REEL MOTOR (MK1 A-673-710-1A 13.50
REEL MOTOR (MK2] A-673-710-6A 21.50
FORWARD ASSEMBLY A-674-007-1A 3.10
CAPSTAN MOTOR A-675-113-1A 6.50
PULLEY ASSY. LOAD X-367-101-50 0.94
R 1-464-217-00 18.75
CARRIAGE MOO KIT tw{ A-675-121-28 7.55
. LOAD ME A-675-123-6A 58.60
GUIDE PIN KIT -675-910-7C 5.1
UPPE CV IND 676-013-8A 22.30
é { X-366-943-10 15.05
PINCH ROLLER (SL 20 X-366-930-76 7.35
BELTS

INDIVIDUAL BELTS AVAILABLE IF REQUIRED

SL800C KIT § PIECES 6.55
SLC5/7 KIT 6 PIECES 445
SLCB KIT 6 PIECES 6.20
TC Gen. 3-434-110-00 0.94
TAKE UP BELT TC Ger. 3-472-332-00 0.94
BELT TC 98-114-00 0.94
BELT MIDWAY TC 16150 3-531-646-00 0.94
BELT CAPSTAN Ti 3-536-447-01 0.94
CAPSTAN TC 135/136" 3-542-458-00 0.94
BELT FLATTC 1 543-978-00 0.94
BELT CAPSTAN TC Gen 3-568-706-00 0.94
BELT CAPS. HST- 3-564-319-00 0.94
T/UP BELT HMK-3000 3-573-122-00 0.94
BELT HMK3000 3-573-153-01 0.94
HMK 70 & UNIV. T/TABLE ~ 4-827-489-XX 2.76

SWITCHES & RELAYS

RELAY SLC7 78
RELAY 1-515—41300 7
RELAY TC-KS§ 1-515-547-11 3.78
CHANNEL KV1340/1820 1-516-847-00 1878
PUSH SW POWER KV Gen. 1-554-820-11 .40
PUSH SW SL8! 1-552-438-00 1.4
POWER SWITCH 1-554-985-11 3.95
SLIDE SW REC SL8000 1-662-834-00 0.94
SLIDE SW R/P SL8000 1-552-836-00 1.4
SW POWER KV Gen 1-554-820-11 3.9
SW PUSH KV 1612 1-554-966-11 3.95
SW PB PDWER Kv 2060  1-554-967-11 .20

REMOTE CONTROLS

RM 604B KV 1612 A-100-902-8A 35.20
RM 606 Kv 2704 A-100-904-1A 42.60
RM 6038 KV 2206 100-904-2A 50.50
RM 609 KV 1612 (MK2) A-100-905-7A 35.20
RM 615 A-100-909-4A 42.60
RM 620 KV 2200 A-147-026-1A .50
RM 632 KV 2252 A-147-064-0A 30.50
RMT 200 SLC7 A-670-107-1A 42.60
AM 75T SLCST7 A-670-110-2A 19.40
RM 616 A-670-123-2A £2.60
RM 72 SLC6 1-463-424-00 17.40
GENERAL COMPONENTS
CAP 33mF 160v KV 1-123-024-11 0.94
CAP 22mF 400v KV 1-123-032-11 0.94
CAPDD‘BmH Sv KV 1 129-952-11 1.38
TRAP -409-333-00 0.84
TELE AERIAL Kv1400 1 501-178-00 6.30
FILTER 6Mhz 1-527-262-11 0.94
TERMINAL ANTENNA 1-536-683-11 7.30
STYLUS ND 143G 1-549-114-00 9.75
REC/PLAY HEAD 8-825-710-00 17.60
R/P HEAD PP128-3602C 8-829-236-XX 13.50
R/P HEAD 181-36020 8-829-373-40 4.10
MOTOR DNF-10018 8-835-006-00 17.40
MOTOR DNE-4100A 8-835-049-01 13.65
VID TEST TAPE KR52H 8-969-995-52 2.20
CARTRIDGE XL 150 A-450-506-9A 17.40
STYLUS ND 150G A-458-706-2A 7.90
PINCH ROLLER TC Gen -348- 0.94
P, ROLLER TC 204SD X-354-241-30 1.40
MOTOR KIT MT-Gen. X-354-931-41 13.50
PINCH ROLLER X-355-862-00 0.94
PINCH ROLLER TCK 55 X-356-400-60 0.94
CAS. Hi ASSY TCK44  X-357-350-91 1.40
BEARING ASSV HMP70 X-482-740-81 3.10

* J ok Kk k ok ko k ko ke ke ok ok ok ok ok ke ke ok ke k ok 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

* DISCOUNT FOR QUANTITY *

L.T.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

The directors of this new company assure all our prospective

customers of a warm welcome, and a fair deal.

O Datom 2n
A

)

=

94

N

[

13

A

[

T

2

=

Z

b S ruscOts
vy

Moz m\aw@ Mme2 v\ Pooy

TELEVISION AUGUST 1986

COME TO JUNCTION 11, M62,
YOU’LL FIND US HERE

JUNCTION 11

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

Leacroft Road,
Birchwood, Warring
Phone 0925 8263!

ton.
B7.

Open 6 days 9 - 5.30 (later by appointment)
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PLEASE PHONE US FOR TYPE NOT LISTD HERE AS
WE ARE HOLDING 3000 ITEMS AND QUOTATICNS
ARE GIVEN FOR LARGE QUANTITIES.

Please send 50p P&P and VAt at 15%. Gowt, Colleges,
etc. Orders accepted. Quotations given for large
quantities. Please allow 7 days for delivery. All brand-

new Components. All valves are new and boxed.

GRANDATA LTD

9 THE BROADWAY, PRESTON RGAD,
WEMBLEY, MIDDLESEX, ENGLAND
Telephone: 01-904 2093 & 904-1115/6
Telex No: 932 885 (Sunmit)

CHROMAVISION

MANCHESTER and BIRMINGHAM
061-736 6333 021-784 2561

WORKING VIDEOS HUNDREDS OF ELECTRONIC VIDEOS WORKING
100’s IN STOCK NOW IN STOCK

WORKING, NON WORKING + UNTESTED TV’s

AT LOW, LOW PRICES THORN, ITT,

MOST MAKES BUSH, PHILIPS, ETC.
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
CHROMAVISION, 95 LANGWORTHY RD, SALFORD, MANCHESTER M6 5PH
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All prices subject to V.A

LANGWORTHY

Open 6 days a week

WE ARE HERE 9.30 am.—6.30 p.m.

Only 2 minutes from
end of motorway Sundays by appointment
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BRITAIN'S
LARGEST SUPPLIERS

OF

Ex RENTAL
TV & VIDEOs

OVER 1500 ARRIVING WEEKLY

Makes inc. PHILIPS, GEC,
HITACHI, ITT, BUSH,
PANASONIC, SONY, DECCA,
FERGUSON, GRUNDIG etc.

COLOUR TV from £5
VIDEO RECORDERS from £40

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

FRANK FORD

(TV TRADE DISPOSALS)
SCHOOL LANE
GUIDE
BLACKBURN, LANCS
TEL: 0254 64489

WD-TV

THE T.V. WAREHOUSE,
WATLING STREET (AS)
HOCKLIFFE, LEIGHTON BUZZARD

BEDFORDSHIRE
(M1 Jnct. 12 — 3 miles)

TEL: 0525 210686

100’s

of CLEAN WORKING

COLOUR TVs
HYBRID FROM £10 WORKING
PHILIPS G11 £50
G11 TELETEXT £100 WITH HANDSETS
9000 £35
9000 REMOTE £40 WITH HANDSET
SOLID STATE 18" £30
COLOUR PORTABLES FROM £50

VHS
VIDEOS

ALL WORKING AND CLEAN
FERGUSON FROM £85
HITACHI -+ NATIONAL PANASONIC
FROM £150
DUAL SPEED INFRA-RED REMOTE,
DOLBY STEREO £200
VARIOUS BETAMAX FROM £50
% SPARES s LEADS % PANELS %
% REMOTE UNITS % TUBES %
% USED VALVES %

ALL AT LOW LOW PRICES
CALL OR PHONE » TNT DELIVERY AVAILABLE
POSTAL DESPATCH * ACCESS OR VISA
OPEN MONDAY-SATURDAY 9am-5.30pm
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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:-

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

Thorn 8000, TX9,

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

674

BOLTEN LTD.
45/46 London House,

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

Video Heads

Sony CS/CT/TT £31.95
Ferguson/JVC (Universal) ... £30.95
National Panasonic (Universal)............................ £30.95
National Panasonic (370/380) ............................. £33.95
T T 102 1 2 v = s e e e e et £33.95
SANYO . £44.95
Fisher VHS Genuine .............cocooooiiioe £51.95
Akai(mostModels).............ooooviii £30.95
Sharp.....o . £44.95

Heads suitable for many other Brands also available.
Please call for full list.

Belt Kits (MostModels) ................................... £3.99
Remote Controls for T.V.
Grundig/Philips.................oooooii £16.95
Video Cable Kit

(any modelto anymodel) ... £1.50
Pinch Wheels (Various Models) ...................... £5.95
Please add 15% VAT plus £1.00 p&p per order.

Delivery within 7-14 days A

subject to availability

MEL 12 5
MOC 30?0

It's no secret...

that there is a real difference at Cricklewood Electronics
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, jJust components, millions of them. all easily avallable 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
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UPDATING COURSES
HIGH PERCENTAGE OF PRACTICAL WORK INTENDED FOR
QUALIFIED SERVICE ENGINEERS.

VCR SERVICING

(3 WEEKS FULL TIME)
NEXT COURSE STARTS ON OCTOBER 6th — TUITION FEE £575

MICROCOMPUTER SERVICING

(ONE WEEK FULL TIME)
NEXT COURSE STARTS ON OCT. 27th - TUITION FEE £230

(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.)

Further details from:

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

-
AN127Q £1.75 | CX136 T5.50 | HAU1768  £4.50 | M51521AL  £1.75 | TA7130P  £1.00 | UPCI028H  £0.90 | 25A899 0.75] 25C1505  £0.70
AN203 2720 |CX143A  ©7.50|HA11788  £450 | M54543L 275 1A7136P  ©1.00|UPCIO3IH  £1.80 | 25A940 .60 | 2501546  £0.30 T POWE LL
AN210 E1.75 | CX157 £3.05 | HAT1B16NT  £6.50 | M54548L £6.75 | TA7137P £0.80 | UPC1032H  £0.50 | 25A952 £0.35 | 2501664 £2.50 .
AN211A £2.25 | CX158 £3.50 :A};SZBNT g-g £160(TA7139P  £150|UPC1035C  £1.20{2541015  £0.30| 2501682  £0.30
.z
AN2140 £1.80 | CX160 £2.50 | Hateads = £1.50 | TA7145P £1.80 | UPCI037H  £D.TS | 25A1102 £1.90 | 2501741 £0.30 16 PADD|NGTON GREEN’
AN217B £2.20 | CX161A g0l B8 £1.75| 147150 £1.B0|UPCI4IC  £1.2025A1103  £1.90[ 2501815  £0.25
AN2BW  £2.75 | CX162 3.0 fiai3a0s 950 £2.50 | TA7I76P  £150|UPCI158H  £0.60(25AT10¢  €1.90|2501826  £0.60 LONDON W2 1LG
AN236 £2.50 | CX170 0650 | HA13430A  £3.50 250 |TA7193P  £3.50|UPCI161C  £0.75|25A1105  £225(2501849  £0.30 3
AN2390 £3.80 | CX181 £8.50 | [A1111P  £0.80 £1.50 | TA7200 Er it et e Tel: 01-723 9246
AN240P £150| HAT124A €275 | (21201 £0.85 £2.30 | TA7201 £2.08 | UPCT167C  £0.70 | 25A1198  £0.35|25C1946A  £9.50
MNP F150|HANZS  £1.50| LA1222 £0.80 £4.95|TA7202P  £2.00 | UPC1168C  ©0.90 | 25B22 co40|25c1es7  sogo|  VIDEO BELT KITS LATE EXTRA
AN247P £2.50 | HA1137 £1.75 | LA1230 £1.50 | 5 £7.50| 1A7203P  £1.80 | UPCI170H  £0.75 | 25854 £0.70|25C1969  £1.30 | AKAI VS-2EG/SEG (5) £1.50 | aNs033 £5.25
AN259 £2.75 | HA1149 .40 | LA1240 £1.75 £.75| TA7204P 190 | UPCUITIC  £1.50) 25875 £0.60 | 2502021 £0.30 | AKAI VS 9700EG (6) £1.75 | AN5620X €6.25
ﬁng% gﬁﬁ HA1151 £2.50 | LATSED £150 ) 5 £6.25 | 1A7205AP  £1.00 um}m“. £1.20| 2sB341y  £260(25C2026  £0.65 | RSHER VBS 7000 (6)  £2.20 ;
rist 2.3 Hanss £1.10 | L1365 1201 srKo1a £6.25| TA7207P €180 ﬂ@u?ﬁc £1.20 | 258405 .80 252028 £0.75 | ASHER VBS 9000 {3 £1.00 | AN6387 £5.63
AN295 3 25 | HA1166 £1.80 | iieg £1°95 | STKO15 £5.00 | TA7208P £1.50 1180¢  £1.4p | 258426 £2 60 | 25C2075 £0.25 | KTACHI VT5000 ( £1.70 | HA11440A £3.75
303 250 | HAT196 £3.75 | [azo00 £1.75 | STROME £4.75 | TA7210P £2.00 | jpc11g1H o1 0@ | 258471 £3/50 | 25C2078 £0.75 | WC HR3300/3600 (9 ¢2 0o | HA12001W  £6.50
AN313U £2.75 | HAN97 £1.50 | [A3101 £1.60 | STHOZC £4.50| TA7214P  £2.50 | pciigon €100 | 258492 €0.7525C2091 060 | NC HR3360/3660 (7)  £2.00 | HA12038 £6.75
AN315 £2.00 | HA1199 £1.40| 43155 £0.95 | £5.25 | TA7215P £1.80 | UPC1183H  £1.20 | 2585090 £1.70 | 25C2092 0.95| e HR7700 & £1.20 | LA1140 £1.75
AN3TE £3.50 | HAI306W  £1.50 | (A3160 £0.90 66,75 | TA7217AP ©1.20| UPC1185H  £2.20 | 25B534 £0.60 2502098  £0.85| panaconic N\)333 (5) £140 | [A3370 280
AN18 £4.75 | HA1319 £2.00 | LA3201 £0.95 7650 | TA7220P  FL75|UPCI186  £0.80 | 258536 £0.95|25C2166  £0.95 Lt 10 :
N3 £275 |HAI339A 160 (LA3300  £140) 505 | TA72224P €120 |UPCTISZV  ©130| 258546  £150|25C2238  ro.ss | PANASONIC NV2000 (5) £1.40 | LA4126 £2.50
AN3GO £1.20 | HA1366W 1,50 | LA3301 .20 '_ 5.50 | TA7223P £1.35| UPC1190C  £0.95 | 258561 .30 | 25C2278 ¢n 70 | PANASONIC NV7000 (5) £1.25 | |a4507 £4.85
AN3EZL £1.30 | HA1366WR  £1.50 | LA3350 £1.20 £7.20 | TA7224P £2.75 | UPC1191V  £0.95 | 25B698 £0.30 | 252335 £1.50 | PANASONIC Nv8600 (7] £1.75 | LAT016 £2.50
AN3BGP £1.50 | HA1367 €325 £1.20 £1.75|TA7225P  £250 | UPCI198H  ED.T0| 55p7s4 o095 | 25¢2 ¢4 25 | SANYO VTC5500 (3 £1.00 | a7215 275
ANGT0P £175 | HA1368 £1.60 | LA4030P €200 £9.25| TA7226P  £2.20 | UPCI £0.80 | 5357ec 2502302540  £12.75 | SANYO VTCQSOO} : 225 | v :
ANG12 £175 HAI36BR  £165|LA4O3IP  £1.40| ¢ £75| T7Z27P  £150(UPCI20BC  £0.95 (22070 | 2orsy ; &3 | LATS21 £4.50
AN5722 £1.50 | HA1370 £2.75 | LA4D32P  £1.40 50| TA7229P 300 |UPCI21V  £1.90 | 256772 90| 2562570 £0.70| SHARP VC6300 (5) £1.75 | LAT751 £4.75
AN5730 £1.85 | HA1374 £2.50 | LA4051P £1.50 £5.00 | TAZ; £175 | UPCI215v  £1.25 | 25C372 0.30 | 25C2577 £1.90 | SHARP VC7300/7700 15) £1.30 | LAT755 £2.95
AN5732 £1.85 | HA1377A  £2.20 | L44100 £1.00 | ¢ £5.00| TA7232p  £2.75 | UPC1216V  £0.95 | 25C373 £0.30| 252578 §2.20 | SHARP V(8300 (5) £1.50 | LA7BO1 £2.95
AN5753 £1.95 | HA1 £2.35 | LA4101 £100 |5 06.30| TA7310P  ©1.40|UPCI217G6  £1.60|25C380&  ©0.30| 252579 £2.20 | GHARP VC9300 £130 | [A7808 £3'50
AN6250 £2.30 | HA1389 £1.75 | LA4102 £1.20 £5.50| TA7312P  ©1.30 | UPCI21BH  £1.40 | 250458 020(2502580  £2.20| SoNy SLTTMETY 6)  £1.60 ) :
ANGLI4 £4.75 |HAI389R  £1.40 | La4110 £1.40 6.00 | TA73I3AP  £1.30 | UPC1222C  £0.90 | 25460 £0.30 | 25024 £0.50 b0 | LA7910 £1.95
ANT105 £2.20 | HA1392 £2.30 | (A4112 £1.30] ¢ 5,95 | TA73I5AP  £1.75 | UPC1223C  £1.75 | 25C461 30| 250170 o0 50 | SONY SLC7A7 (6, £1.70 | (040668 £2.50
7110 £1.40 | HA1394 £2.75 | [A4120 £2.50 £5.50 | TA7325P  €0.85|UPCI225H  ©1.60|55csozy  £o.70 | 250187 so.60 | SUNY SLB0O/B0B0 (6)  £2.00 | M51102L £4.95
ANT114E £1.60 | HA1397 £2.50 | LA4125 £2.00 | & £5.75 | TA7328 £1.60 [ UPC1 £1.25 | 550536 .20 | 250313 £0.95 | TOSHIBA V547 (6) £1.70 | TA7140P £1.75
ANTI1SE  [1.60 | HA1398 £2.40 | L4140 €070 £7.50 | TA7EO7AP  £2.75 | UPCIZZIV  £0.95 | 50nca7 5025 | 230225 o 52 | TOSHIBA V7540 (5 €175 | UPC1387C  £2.50
ANT120 40 [HATASTW  £0.90 | LA4182 £2.00 £6.50 | TA7608 £250 UPCIZ30H  £2.50 | 2323 : o -5 | TOSHIBA V8600 }6 130 g
AN7130 £150 | HAII215A  £4.25 | (A1192 £1.95 £7.40 | TAT609P  £2.30 | UPC1238v  £0.85 | 250520 £0.50| 250348 £4.50| 30 | UPC1391H  £2.50
AN7145M  £180 |HA11221  £230(LA4200  £150(5 £8.50 | TA7611 £2.75 | UPCI245V  £1.00 | 25C622 W30 280328 N TUIEEE HAT3001 e
ANT146M  £1.85 | HA11223W  £3.80 | LA4220 £.20|5 £4.95|TA7658P €150 | UPCIZZ7H  £2.75 | 250681 £2.20) 250371 .30 - o 500
AN7154 £1.75| HAT1225  £1.95 | LA4230 £1.75 £4.35 | UHICO01 £3.80 | UPCI278H  £2.50| 25CH614  £2.30 | 250401 £1.50 g:mmg BT A o
AN7156N  £2.40 | HA112 £2.00 | LA4400 £1.90 £4.25|UHICOD4  €4.80| UPCI3S0C  £1.20|25C710 £0.30| 2504678 £0.30 ] 203C e
ANTISBN  £3.25 |HAT1423  £4.75| [Ad420 £1.40 |5 £5.50 | UPC16C £130 | UPCI353C  £1.75| 25C717 £0.50| 25D4688  £0.50 o= = :
AN7168 £2.50 | HA11701 £4.50 | 44422 £1.20 (5 £5.75 | UPC20C £2.20 | UPC13 £1.50 | 25C732 £0.30 | 250718 s o= = CASSETTE HEADS
AN7310 £0.80 | HA11702  £4.90 | LA4430 £130 | 5 £6.00 | U £1.80 | UPC1358H  £1.50 | 25C733 £0.30 | 250734 w3 A5 2 Mono £1.50
ANT311 £1.00 | HAT1703  £4.50 | LA4440 £2.20]5 £6.50 | UPC41C £2.00 | UPC1380C  £1.60 | 25C797 £2.85 | 550916 0 <2 o= Stereo 2350
BA301 £075 | HAIT704  £4.75 | LA4460 £1.75 | 5TK20: £6.50 | UPC554C  £1.25| UPCI36AC  £1.95 | 25798 8.0 53000 eirs| W = S Auo Reverse £2.75
BA311 £0.95 | HA11705  £6.50 | LA%461 £175 |5 £3.75 | UPC555 £0/60 | UPC1365C  £3.00 | 25C828 .20 | 2no sl T 2 =7, MinvStereo 275
BA313 £0.75|HAHI706  £4.75 | LA4500 250 57K2230  ©6.00 | UPCS61C  £2.00 | UPCI366C  £1.50 | 25840 £1.50 £1.50 3 S S v CERAMIC SOUND FILTERS
BA318 £1.30 | HA11700  £5.50 | [A4505 £2.50 | STK2240  £9.75 | UPC £0.60 | UPCI367C  £1.50 | 25C867 2.75| 2519 uml At o 3 LEAD TYPE
BA402 £0.75 | HAN711  £9.50 | LA6458 £0.90 | STK3042  £6.50 | UPCS/1 £1.95| UPCI368H  £1.75 | 25C90) £0.35 | 25150 o) B TS 2 £ SrE4SMB £0.35
BAST1A £1.80 | HA11713 £6.00 | LA/800 £1.95 | STK5211 £6.75 | UPC573C 2,20 | UPC1370C  £1.95 D £0.35 | 25K19 msel S - g <o SFE55MB £0.35
BAS14 €175 |HA11714  £5.75 | (A7806 £250|STK5421  [5.50|UPC574;  £0.35|UPCI37Z3H  @.75 £0.30 | 25K38A enl 2 g 2 SFE6D rn.as’
BA521 £1.75|HAT1715  £6.25 | LC7120 £350 | STK5451  £5.75|UPCS7SC  ©1.00| UPCI37BH  £1.35 5 £0.35 | 25K49 e > = 2 S SFE 6 5MB £0.35
BA527 150 |HA11716  £6.25 | LC7130 £350 | STK5720  ©5.80 |UPCS76H  £1.75|UPCI382C  £0.75|25C1034  E3.75| 75K120 o9 =¥ S CDAGOMC £0.40
BAS3? £150 |HA11717 €625 | LCTI31 £3.75 | STKS730 .75 | UPCS77 £070|UPCI384C  £250|25C1061  £0.95 | 5ok134 400 S E CDA 6 SMC £0.40
£2.75 | HATIB 475 |LC/136 £2.75 | TA7050P  £0.80 | UPC580 £2.75 | UPC1458C  £0.90 | 25C1 £0.60 | 52k135. 400 P Sy ™ HIGH SELECTIVITY
BAG12 £1.80 | HA11724  £18.25 | LC7137 £2.75 | TA7051P  £0.80 | UPCS85C  £0.95 | UPO277 450 | 25C1T14 350 | on 8175 E-Phc 4 LEAD TYPE
BA1310 £1.75| HAT1725  £16.00 | M5106P £2.25 | TA7054 £1.70 | UPC592 £0.95 | 254103 mB0| 256115 975 | i : = SFT 6 OMA £0.90
T I L i BT r—p 3
£1.75 1 £2.75 150 ! .35 i 85 :
BE o GdMie mElE Emamh BEARe BElss ssmew smine gal b’ U
£8.50 ; 225 ¥ £0.30 & £285|1 !
CX0658 £2.50 | HA117 £9.50 | M51513L  [1.50 | TA7074P  £1.85 | UPC1017G  £1.30 | 25A634 £0.50 | 25C131 £0.30 | TDAZSG  £0.90 ITEMS DESPATCHED WITHIN 48 HOURS
CX0758 [2.20| HAT1747ANT £9.50 | M51514AL  £1.75 | TA704P  £1.35|UPCI01BC  £0.95 | 25A643 £0.65 | 25C1 £075| TDaout  £2.70 )] Please add 60p post and packing and then aod 15% VAT to total
OWEC  CRHAITE NN B I O URCial  H|MMes  mb|Redr  mo|lomoe Do Gl
.75 | HAT1 7 5 £2.50 | TA71 ; g £0.70 4 TOAZ006  £1.20 i d g
X1016 £7.50 | HA1I7SONT  £8.50 | M51517C  £2.50 | TA7119 £175|UPCI025H  £2,30 | 25A699A .85 |25C14198  £0.75| TDA2020  £1.40 L S T T T AR e e
X130 £4:50 | HATI75ENT _ B8:50| MS1518L__ £175 ] TAT120P __F0.50 | UPCI026C _E1.00 [ 25A762 £1.95|25Ch27 030 TDAZ0S0 €140 VISMACCESS ACCEPTED  MiN. TELEPHONE ORDER £5.00
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PHILIPS G8
THORN 9000
THORN 9600
THORN 8+8
HITACHI's £15 | BUSH
DECCA 100's £15 | BUSH T20

SATISFACTION GUARANTEED

£12 | G11's
£20 | G11 TEXT

£20
£45
£8
£4
£20

£11 | PYE 222

STOKE-ON-TR
£5 | ITT £18

SIGHT & SOUND

185 UTTOXETER ROAD, LONGTON, STOKE-ON-TRENT

ENT 0782 335262

GEC

COLOUR PORTABLES
BLACK/WHITE

/PAN. VIDEQ's 2010
/PAN. VIDEQ's 366
/PAN. 7200

NAT.
NAT.
NAT.

£12
£45
£3
£135

NAT./PAN. 333
KT3

TX9

TX10

£140 | GRUNDIG
£145 | NAT./PAN.

FRIENDLY SERVICE — NO GIMMICKS

PERSONAL ATTENTION - ASK FOR JOHN SAHOTA

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 DELTAie. | DELTA | INUNE | HITACHI | HITACHI |  SONY
SIZE AS1-110X | SPECIALS ie.| & PiLie. | INUNE | INLNE | TRINITRON
ASG120X | A4T-MUX | 470ESBZ2 | ete. otc. 330AB22
AGG-120X | 470CTB2 | 470ERB22 | AXT37-001 | AS6-540X | 400EFB22
AGT-120X | 510GLB22 | A5I-161X | AXT51-001 | AS6-615X | 470BEBZ2
ASB-410X | ASI-570X | AXTS6-001 | AS6-711X | 470DLB22
AG5-410X | 510JKB22 | 510VAB22 | 560BYBZ2 | 470FWB22
AGT-150X | 560AKB22 | 510VLB22 | 560DYBZ2 |  520KB22
AGT-200X | AS6-510X | 510vSB22 | 560DZB22 |  520NB22
ABG-510X | AS51-421X | S60EGBZ2 | 5208B22
AS1-426X | 560FGB22 |  570EBZ2
AS1-580X | 560GABZ2 |  570HB2
AS1-590X | AB6-540X | 680DB22
AS1510X | AS7-T1IX |  6B0EBZ2
A1-701X
UP TO 20" £30 £32 £40 £44 £44 £58
UP TO 22" £34 £36 £42 £46 £46 £64
UP TO 26" £36 £38 £44 £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 POLISHED with our

purpose built 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 ag’)ﬁcation.
Please add 15% VAT to all prices. Callers welcome. Please phone first.

WELL VIEW 114-134 Midland Ad,

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

Your Local Tube Stockist:
Well View, Southampton. Tel. 0703 331837.
H. K. Television, London, E.2. Tel. 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 827562.
Phone between 12-2p.m., & 6-9 p.m.
WANTED A56/A66-510X/540X, Hitachi and Sony, old glass for cash

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 specialise 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,
UNIT 7, STATION STREET,
BROMSGROVE, WORCS.
(0527) 37037/71186

Access

A

APOLLO LANCASHIRE

MAIL ORDER GB 3-4 DAYS PHONE FOR COST SONY TYPES
LOCAL DELIVERY - 2 YR GUARANTEE - PILL GLASS BOUGHT
PORTABLES. 37-590, AXT 37001, 370HUB, NEW £65 INC. DELIVERY
AA47 342/343X - 470 BCB22/CTB22/BGB22/DHB22
470-ESB22/EFB22/ERB22/FTB22
A51-220X/192X
A51-161X/162/163/168 .
510-JKB22/JEB22/JDB22/JGB22/ALBZ2/GLB22 T
510-VLB22(£55) DTB22/001/RFB22/RCB22/SFB22 .. ... . "
AS51-590 New
A51-570X/580/001/210/241 ... ...
AS56-120X/123/140/410
560-DZB22(£56)/HB22/AKB22/TB22/AWB22
560-ETB22/DTB22/CSB22/DMB22/DNB22
AS56-611X/615X
A66-120X/A67-120X/140/150/200/410
20AX — A56-500X/510X — A66-500X/510X
30AX - A56-540X — A66-540X
PLEASE PHONE BEFORE CALLING
LOCAL DELIVERY FROM ACCRINGTON, LANCS.
Phone enquiries and letters to:
Apollo, The Potters Wheel,
Mullion Cove, Mullion, Nr. Helston, TR12 7ET.

0326 240781

PRBRRRBEREREEEE

LONDON'S LARGEST
TELEVISION WHOLESALER . ..
with over 42 thousand sq. feet

“TELEMANN"’

8-10 RHODA STREET (off Bethnal Green Road)
LONDON E2. FREE CAR PARK

SPECIAL OFFER!!

£20.00 each :
LORRY LOADS DELIVERED DIRECT FROM SUPPLIERS
NO CHARGE FOR DELIVERY IN THE LONDON AREA!

01-739 2707 2. < 01-739 3123

[
[ 4
[
H
000000050 0006e000s¢8Y L5 30500000t
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SUMMER SAVERS'?

LONDON WAREHOUSE ONLY
5000 VCR'S MUST cor

VER mEecHANICALS
IN 25 LOTS ¢ oo

ALL COMPLETE — MANY WORKING

VISIT THE LARGEST EX RENTAL WAREHOUSE
IN THE UKI! 10,000 sq £t Of VCR'S & CTV'S AT

sLiGHTLY suBSTANDARD YER'S
(Some Trims and Flaps Missing etc)

LEEDS
TRITELTV TRITEL
1043 Leeds
Road STORES
Thornbury Long Row
Roundabout Horsforth
=1 BRADFORD LEEDS

DISCOUNT

UNREPEATABLE SUMMER PRICES

ALLWAREHOUSES

UNIT E1,
WATERLOO
ROAD,

STAPLES CORNER,
SCOTLAND LONDON NW?2

mme v | Tel: 01208 2063
Peacock Cross OR O1 20 2042
Industrial Estate =

Burnbank Road
HAMILTON

Tel: 0274 665670 | Tel: 0532 590252] Tel: 0698 282141

CREWE WHOLESALE TV

77 COLERIDGE WAY, CREWE
Tel: 0270 582924

G1 1 S working...........c.cccoeoe £50
GEC ................................ from £1 1

Delivered in Bulk

BUSH T20 T22 and 24s
ITT CVC 20 Upwards

workm?e"essDOIf‘rcl)g £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

* % CHANGE OF ADDRESS **

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

TOP 50 VIDEO SPARES

CASSETTE LAMP {FERG/JVC)
CASSETTE LAMP (PANASONIC)
CASSETTE LAMP (SHARP, 9300 ETC)
BELTKIT SONY{STATE MODEL)
BELTKIT FERGUSON {STATE MODEL)
BELTKIT SHARP (STATE MODEL)
BELT KIT PAMASONIC (STATE MODEL)
BELTKIT SANY0 {3300, 5300, 5400}
BELT KIT SANYQ {5000}

BELTKIT HITACHI (STATE MDDEL)
REWIND KIT SONY C5/C7

REWIND KIT SDNY C6

REEL IDLER {SHARP, 9300, 381, ETC)
FF/REW IDLER (HITACHI VT-11,ETC)
FF/REW IDLER (HITACHI VT8000)
FF/REW IDLER (HITACHI VT3300)

REEL IDLER IFERG, 3v28/30)

PLAY IDLER {HITACHI 3300)

FF/REW IDLER (NAT/PAN NV370).
REEL DLER {NAT/PAN) STATE MODEL ...... ..

PINCH ROLLERISANYQ) £1%5
PINCH ROLLER{SONY C5/C7) £595
VIDEQ HEAD DRUM (FERG) £3750
VIDED HEAD ORUM (PANASONIC) £3950
VIDEQ HEAD DRUM (PAN NV366) £56.95
VIDEQ HEAD DRUM {HITACHI) £39.95
VIDED HEAD [USC {SONY C5/C6/C7) £3950
VIDEO HEAD [ISC (SONY SL8000} £44.50
VIDED HEAD CISC {SANYO) £49.90
VIDED HEAD ('SHARP 7300, 7700} £51.58
VIDED HEAD {SHARP 3300, 381 ETC) £49.90
VIDEQ HEAD {TOSHIBA 9600) £49.95
VIDEQ HEAD (TOSHIBA 8600) ... £5460
REEL DRIVE PULLEY {SANYQ 5000) ...fB88
REELMOTOR [SANYQ 5000 ETC} £1420
REELMOTOR [SHARP 3300, 381, ETC) £1530
CAPSTAN MOTOR (SONY C5/C7) £3985
A.C.E.HEAD {(SONY C5/.C7) £26.45
CAPSTAN MOTOR FERG/JVC 3V22ETC .. .. £36.45
DRUM MOTCR FERG/JVC 3v22 ETC) . £36.60
TAKE-UP CLUTCH (FERG/JVC) £6.95
CLUTCH ASSY (FERG 3v29/30) ....£450
AUOQIO RELAY (SONY C5/C7) £395
HEAD CLEAMING STICKS .£0.50
HEAD CLEAMING FLUIO £150

PLAY IDLER (NAT/PAN) STATE MOOEL .
PLAY CLUTCH (PAN NV7000)

PINCH ROLLER (FERG}

PINCH ROL.ER (SHARP)

PINCH ROLLER (PANASONIC)

BEREEREECESERLRECRERREREE

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 BY RETURN OF POST

Send 17p stamp for full list
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SETS & COMPONENTS
NEW AND SECONDHAND COLOUR TV SPARES.
Panels & Tubes most makes also panel repair service.
Tel. Southport ((0704) 74411 anytime (24hr). )

CASHEQID Now for your Sum'usTVSPa)feS- (;(fﬂnsi& No other consumer magazine in the country can reach so effectively those
o LC sielc T elVR IFORSHAN 1729022, readers who are wholly engaged in the television and affiliated electronic

= industries. They have a need to know of your products and services.
TURN YOUR SURPLUS capacitors. transistors, etc.,

into cash. Contact COLES-HARDING & CO, 103 2 o . q .
South Brink. Wishech. Cambs. 0945 S84188. Imtcdi- The prepaid rate for semi display setting £6.78 per single column centimetre

ate settlement. (minimum 2.5 cms). Classified advertisements 40p per word (minimum 12

PRICE BUSTERS IN

BIRMINGHAM FOR
G TESTED AND UNTESTED

TECHNICAL Stome 0745 814683, OCHRE MILL TV'S AND VlDEO'S
reemopsca el ALSO AVAILABLE DIRECT LORRY LOAD
;;1]1(())(:1: £1,500. TELESCENE, Nottingham 0602 RING 2 021 -772 2733
TR WILTSGROVE LIMITED

TV & VIDEO SPARES (Next Door to UNCLE’S DISCOUNT STORE)

We stock spares for THORN, PHILIPS,

PYE, RANK, GEC, SHARP, SONY, 128-130 Ladypool Road,
FIDELITY SPARES MAIN DISTRIBUTOR. Sparkbrook’ Birmingham B12 8JA.

Did you know we also stock

FUSES 1.Cs

AERIALS VIDEQ LEADS

Sl e

r 4 ”
. i g
NOW IN STOCK ELECTRONIC VIDEO'S AT

C Monday-Friday 9am-4.45
SR UNBEATABLE PRICES

EMPRESS STREET WORKS,
EMPRESS STREET,

HITACHI, MITSUBISHI, Panasonic, Sony, Toshiba,
JVC, Sharp. fully refurbished. PEARSON TELEVI-
SION (484 863489. Delivery arranged.

PHILIPS G11 AND BUSH T20 regular supplies. For
prices phone 01-845 2036.

MANCHESTER|M 1619EN. IF YOU OR YOUR COMPANY ARE INVOLVED IN
Tel: 061-872 5438; 061-848 0060.
VIDEO SERVICING EAST ANGLIA SUPPLIES
} R D (BARRY T.V. SERVICES)
PRECISION VISION LTn RE TH I S WE SPECIALISE IN LATE MODEL TELEVI-
. VCR PROTECTIVE COVERS SIONS AND V.H.S. VIDEQS.
For: PERSONALISED WITH YOUR TRADE NAME TV.s
. * Fits all modern l\leR'sEegxciudingFortabies 81'3'5. KTE. K30, 'I<3t?l CTX.
* Made f t i teri ther makes available.
* LATE MODEI. USED co"oun Tvs * Gi?le: q’iﬁl:;:nlérp¥o‘::ét§on rangaai!:\si damage/ VIDErOS
 REFURBISHED TO HIGH STANDARDS E,\f:?;:h':g GO "a"s': -ne dé:"g""g mains r\‘ertgpsvng gc\)/szoé%vasséssvse.
* iscreet to and fro ~ at Pan b , 333.
* BECOME ONE OF OUR REGULAR «(::u;;vrier's\:lrizljlegr:::;svaapp?ezigte ;:is your Hitachi 8000.
* Creates good caring company image Mitsubishi — various models.
* :IAGI::!.YY (?lll‘l.Tl;flII:IIE'll')\lg UFsRTl.)orr E£';s ';:gc;o (g':l‘;,ding Pan l_)%';gE%E-:-'SgAy. All items fully serviced and ready for sale or
PR e g Comsible aise Grders etron only chargedr”
P A A ack of 10 - £55 id without them sensible s .
Unit 1_0’ Chiltern Business Centre, Just print out your trading name and enclose with your order Phone today for prices and availability to:
Garsington Road, Cowley, Oxford and cheque/P.0. to: CAMBRIDGE 69215
(next to B.L. wOrks)_ N.F.P.C., 3 Fenham Hall Drive, Newcastle upon Tyne NE§ 9UT
Tel: (0632) 2724636
Phone 0865 711966 Please allow 21 days for delivery
B.G. COMPONENTS
SPARES PANELS PHILIPS VIDEO SPARES T.V. & VIDEO SPARES
4 . We supply spares for most makes including Sony and
T v Model VR 2324. Brand new unused includes Uy 2 F most | 9 Sony
= W. AND MANUALS power supply tuner, timer clock, R.F. panels, C:IdemT o a: Cimpemwe p";esﬂ 0 oo
PHILIPS - GRUNDIG cabinet, electronics only, no mechanism £35 CRT's including Hitacht and Somg. o oo
inc VAT and postage. o )
TELEVIEW 01-994 5537 EFJAY PRODUCTS o e U I
A L L W4 13 Placehouse Lane, Otd Coulsdon, Surrey Hill Street, Oldham OL4 2AG.
194, Acton Lane, London W.4. Phone: Downland (07375) 55287 anytime 061-624 1753. !
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COLOUR BAR GENERATOR

Pal Colour Generator with 11 patterns plus sound. Grey
scale, Colour Bars, Red, Green & Blue Raster, Cross-
hatch, Dots, Chequer Board, Black Raster, White Raster,
Half Black & White, Mains Powered _£75.90
OUTPUTS PROVIDED - -

UHF QUTPUT
VIDEO OUTPUT

. SOUND OUTPUT

vords), box number 70p extra. All prices plus 15% VAT. All cheques, postal LINE PULSE_
rders etc., to be made payable to Television, and crossed “Lloyds Bank s ove olus RGBS o
’LC". Treasury notes should always be sent registered post. Advertisements, g,jv:‘i%ﬁi‘pit T",Z,E’sc;‘;,ﬁ*,g, T"i‘;‘t‘;z‘ o o

1 i D L ite, Dots, Half
ogether with remittance, should be sent to the CIas§|f|gd Advertisement e SRl [ T, Bty [
dept., Television Room 204B (H.H.), IPC Magazines Limited, Kings Reach Same as above but with Video Output © __ £20.50
Fower, Stamford Street, London SE1 9LS. (Telephone 01-261 5942). i el eterUres OpF to 1uF completa

CRT TESTER/REJUVENATOR SEND S.A.E.

S.A.E. for details. Prices include VAT.
Postage on Colour Bars £1.75, others 75 pence.

COME OVER TO DATEL LTD. 8 ot Wt o P

Wolverhampton WV1 3DW.
Tel: (0902) 871563

FOR GREAT DEALS ON SUPER SETS

% 96 CHASSIS IN 5's £25.00 % VIO G e G as ON'CS

% 9,000 CHASSIS IN 10's £17.00 % N B A BT
% VHS VIDEQ’'S FROM £50.00 ¥ P e ki, Saba, Telefunken.

. ﬁo?y(Bl%amax)... .....
All Thorn range in stock from 8.8 to TX. 10 Stereo el et
Large stocks of working TV’s and Video's. RS
Phone or call in today. You won’t be disappointed. §,’§8§7§328 .
0 A11711 ..
Delivery to you can also be arr anged- All makes of idlers, pressure rolleri. clutch assembly
g motors in stock.
Also complete postal service for all Thorn range of panels and Many other parts available. Send SAE for list
spares. All panels and spares for mech. videos. e e Ay

DATEL LTD. 0245 469779

2 Oyster Place, Montrose Rd., Dukes Park Ind. Est., Chelmsford, Essex

Ex-Rental & Repossessed
Video's from £20.00
TV's Colour £5.00
TV's B/W £1.00
Wor<ing TV's Colour from £10.00

FYLDE T.V. AND VIDEO DISTRIBUTORS el Badiord 4802811733573

Unit 7, Arkwright Court.

TELEFIX
1 Ellingthorpe St, Wakefield Rd.,

Blackpool/Fylde Industrial Estate Bradford 4

Very End of M55 left at roundabout.

UNLIMITED SELECTION OF | T"WYZBES

14” FROM £45 370 - KRB - LHB - HGB — HFB - HUB -
THORN 8800 PHILIPS G11 e s e A
Broken Tube We Can Help.

8800 R/C G11 R/C 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
9000 G1 1 | I X ABUB from £45.

22" 56 — 500 £45, 56 — 540 — 610 — 611 — 615 — 700 — 712 ~

OOO E 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 — 611 — 615 FROM £55.

4 HITACHI 510 HWB - VLB - VSB - 560 DZB ~ HWB - 490
DKB22 FROM £34.
9600 TTX MONO’s 20" + 24" DELTAS t2550 fagure. ore yearguranes
£14.50 Slightly used. 6 month guarantee.
A56-120 A56-140 A51-110 A49-191 A47-342 or 343

A44-270-1 A66-120 A66-140 (410} A67-120
{All 26" add £5)
PROFESSIONAL STICK
DE-GAUSSING COILS

£21.00 (1 YEAR GUARANTEE)}
Philips G11 AND DECCA 100
TRAD E wo R K E RS To o R D ER Panels from £10.00. Breaking for spares, Push button units,
Tube bases. All good working order.
RADIO and TELEVISION SERVICING BOOKS
{MacDonalds). New 74/75, 75/76, 76/77, 71/78, 78/79, 79/80, 80/81, 82/83,

83/84, 84785, 85/86. See our special offer advert under Books.
PHONE BLACKPOOL FREE DELIVERY
Except Tubes £5 each. All pnices are incluswve

U-VIEW
29, Warmsworth Road, Doncaster,
Yorkshire DN4 ORP. Tel: 0302 855017.
Callers ring first, open every day including Sunday
V2 a_mibe from Al
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BESCO LTD T/A

NORTH WEST ELECTRONICS
NEW STOCKS ARRIVING DAILY

NEW TRADE SHOWROOM NOW
OPEN. WORKING TVS AND VIDEOS

ON SHOW.

H.P. REPOS ANL
COLOUR TV’S AND VIDEOS

ALS

Refurbished TV’s

Annual Clearance
Rock Bottom Prices

.5. RO 000 3 |

B R S R B R P IR BRI |

BUSH T20/T26 £45
£65

Others done
to order.

DISCOUNT
FOR
QUANTITY

PYE Gl11 EXC PYE KT3
CAB............ £40 GEC 2213

BUSH T20/26 CH £35 THORN 3000
HITACHI 191 ... £20 GRUNDIG G415/
FERGUSON TX 4206

Best Stock in
(NOT D.E.R. Country
Etc.) ... £65 over 2000 in stock
GEC 2010 £20 (90% of our TV’s
£20 Switch on)

£15 Special Price

£20 Quoted
BUSH 2 CHIP £8 For Bulk Purchases
GRUNDIG 5010 £10 From Source.

£30
£7

SHARPS 1300,
8300, 9300
HITACHI,
VT11,
FERGUSON
3V29
(Not Ex D.E.R.
etc.)
SANYO,
SONY,
BETA

LAUREL STREET, LEEDS ROAD,
BRADFORD, W. YORKSHIRE BD3 9TP.

Tel (0274) Pt iaae &
660995 iy

5 MINS FROM MOTORWAY

NORTH

ELECTRONICS

() - ( )—>

P.X. WASHERS
COOKERS

OPEN 6 DAYS
SAT 9-5.30




INDEPENDENT TELEVISION
AND VIDEO COMPANY

LARGE STOCKS TO CLEAR

‘BOBS’

TELEVISION

WAREHOUSE

A NEW CONCEPT IN EX-RENTAL T.V. & VIDEO

BOB IS BACK AND OPENS HIS NEW WAREHOUSE
IN ESSEX ON JULY 1sT

EVERY WEEK
COMPETITIVE PRICES

NO FREE HOLIDAYS OR WINE. JUST THE USUAL GOOD HONEST T.V. & VIDEO AT EXAMPLES:
GOOD HONEST PRICES. WORKING T.V. AND VIDEO ENGINEERED TO THE HIGHEST B&W 20"-24" From £1.00
SPECIFICATION READY FOR YOUR SHOWROOM. NON-WORKING GUARANTEED COLOUR:

COMPLETE AND UNCANNIBALISED. Bush 12 1C. £4.00
COMPLETE LOADS DIRECT FROM SOURCE. NEW GRADE “B” T.V. & VIDEO AT LOW Philips 520-550, 26" £6.00
PRICES. DELIVERY SERVICE AVAILABLE. Thorn 3500 £6.00
PHONE BOB BEAN ON: GEC-Decca-ITT £6.00

0268 728966 PN

QUR REQUIREMENTS — ALL MAKES AND MODELS AVAILABLE — B

Philips £50 22" £10.00
Pye 18"-20"-22" £10.00
GEC 207-22" 26" £12.00
Thorn 8300-9000-9800 £15.00

—_— O —_—

Many Other Modern Sets
and VHS Videos

PHILIPS G11 — ITT — Bush T20-T22-
T26, Hitachi, Nat. Pan. — Sony
Off Pile from £40

Phone Steve: Nottingham;|
(0602) 864627

Unit 3

DARTFORD TUNNEL

Meadow Trading Estate,
Meadow Lane,
Nottingham NG2 3HQ.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of

TEIBVISION FOr ..o e e WORKING CTVS
THE BEST & CHEAPEST IN

insertions. | enclose Cheque/P.O.for £ ... LANCASHIRE
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made SPEC|AL OFFER
payable to Television) 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.

Send to: Classified Advertisement Dept.

NAME . TELEVISION 1st COME 1st SERVED
ADDRESS Kirre Aeach T Startacd Sooet. > ALL SETS TESTED & WORKING
.............................................................. AT woet” STED

S::%a%m %% VAT.lzwwds JOHN POWNEY

TRADE TV SALES & SERVICE
Unit 31 Progress Industrial Estate,
Kirkham, nr Preston
(0772)

Company registered in England. Registered No. 53626. Registered Office: King’s Reach Tower, Stamford Street, UNTESTED PANELS FOR ALL MAKES OF TV

London SET 9LS. 8786 £1.25 per panel pius post & packing
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G.11s Pye & Philips
ITT Remote with handset
G.11 Text £55
KT3’s

ALSO ON STOCK
THORN, DECCA, BDFD, 80-88-100, PYE CHELSEA 222, TTT CVC 20, 23, 30, 32

Remote, PANASONIC, HITACHI, TANDBERG, GRUNDIG, GEC 2002, 2242, 2642,
2202, and many others, changing daily.

£35

VIDEO AS AVAILABLE. FROM £20.

VH HITACHI, 9500, 9300, VT9, 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 272 MILES FROM
(A1M) FOR M18-M1.
10 am to 5 pm Daily

GENERAL FACTORS
UNION STREET,
DONCASTER, SOUTH YORKS.
0302-49583

\

1
£20

NORMAN
ENTERPRISES LTD

Weston-Super-Mare, Avon.
Tel: 518335

Colour TVs fully engineered
with a special care on tubes

Hitachi 217 Remote Control . . .. .. £85
Thorne 9000 Remote Control £42.50

PyeG1t................... £47.50
RankT20 ................. £42.50
Pye Chelsea 6 Button. ... £27.50
Pye725 . .................. £37.50
Pye721 .. ............... £27.50
Thorne9600................ .£45
Thorne 9200.............. £42.50
Bush T20 rRemote Control .. .. £49.50
BushT24 ................. £55.50

ITT 20 INLINE TUBE
£45.00 + var.

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

BOURNEMOUTH

PLEASE
LARGE STOCKS OF NICE WENTION
CLEAN WORKING SETS,
MOST MAKES AND SIZES. TELEVISION
FAIR PRICES — TRADE ONLY WHEN
WAREHOUSE OPEN: REPLYING
Mon-Fri 9-1, 2-5

HILLIER’S, UNIT 2A, 10
11-15 FRANCIS AVENUE,

ADVERTISEMENTS

WALLISDOWN. TEL: 0202 581932

EUROLEC U.K.

VCR CASSETTES

BASF LVC £8.00, LVC 150 £6.50, LVC 120 £5.00,
PHILIPS LVC 90 £4.00, LVC 60 £3.00 (Some have
outer wrappings removed but are all new).

Above prices include V.A.T. & P&P. NTSC-PAL-NTSC trans-
fers, VHS, BETA, +UMATIC £15 first hour, thereafter £10 per
hour (Tapes included in price). Optical transfer 8mm standard
& super 8 transfer to VHS 50p per minute, tape & postage
extra. We specialise in the sale & purchase of NTSC
equipment. We aiso buy and seil Sony edit equipment &
recorder/players

Mail Order address:
35 Sandy Lane, South Wallington, Surrey.
Telephone 01-669 2611

HALTON TV
TRADE DISPOSAL

THE WHOLESALER YOU WONT FIND COMPET-
ING WITH YOU ON THE HIGH STREET.

TVs & Videos off the pile

Thorn 3000/3500 ,
Thorn 9000

UNL\IERSALl"

| year guarantee

TRIPLERS

£4.95:

The UNIVERSAL TRIPLERcan be used in most
G.EC. LT.T. Pye., Rank. Decca & Continental

Philips, GEC, Doric, Decca, etc.
sets. Remember we have NO retail outlet

WING ELECTRONICS

St Michaels Industrial Estate, Unit 1,
1S Waylands, off Tudor Rd, Hayes End, Middlesex

Block B, Widnes. Tel: 051-423 1577.

682

EXPRESS PANELS

A highly skiiled staff using specialized service jigs and some of
the most up to date techniques and test equipment avaitable
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
G111 GEC 20AX/30AX
power supply power supply
£14.60 £14.75

All prices subject to VAT, P&P FREE (if orders over £10.00).
Panels also available for outright sale, discount for quantities
(any mix) all panels guaranteed 3 months, are chemically
cleaned and print re lacquered, and have no damaged print
etc, so they not only work they look good too. Send S.AE. for
NEW CATALOGUE or fing with your requirements.
TRADE SERVICE AVAILABLE for VCR’s.
Callers by appointment only. Telephone orders accepted
using Access & Visa.

021-359 3753
-~ W A Vil =
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STARLITE
ELECTRONICS

WILLOWS FARM,

A13 RAINHAM, ESSEX.
Rainham 23225 also
Hornchurch 50238.

EX RENTAL TVs
UNTESTED FROM £15.00
WORKING TVs £20.00

RE-GUNNING TUBES

2 year guarantee
e

Most types available
including Sony

WANTED

WANTED FOR CASH. Ex rental colour televisions and
videos. Large or small quantities. Will collect. Tel. 0272
211179.

WANTED VIDEO'S, Portables, colour TV etc. Any
quantity. Immediate collection, cash paid. Tel. Stoke
on Trent 416401,

WANTED. First and sccond edition servicing with the
oscilloscope by G. J. King. (Good price paid). Laun-
ceston 0566-4517, 6pm-10pm.

WANTED. Cossor 2100 Oscilloscope manual-circuit.
Telephone Belfast 623456.

CASH PAID now for your surplus TV spares, transis-
tors, 1.C.'s etc. Tel. MR. FORSHAW, (0902 29022.

CASH PAID for service manuals VCR, CTV, or V/
Camera 1971 onwards. Must be complete and originals
in new or good-used condition (no photocopies). Tel.
0202 892279,

WANTED
Ex RENTAL COLOUR
TVs IN BULK
QUICK COLLECTION
Phone 0742 312832
(Sheffield)
IN STRICTEST CONFIDENCE

REPAIR SERVICE

INSTRUMENT REPAIRS, Oscilloscopes, generators,
multimeters & more. "Phone VIKING ELECTRON-
1CS 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
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GET

SHARP PARTS FAST

TELEPHONE

0734 - 876444

TELEX 848953

w

SHARP
Main U.<. Spare Parts Distributor
Audio-TV-Video % Microwave % Fhoto-copier % Typewriter
All UK. mocel spares available. Same day despatch o® orders received before 1pm.

Microwave, photocopier and typewrder spares to authorised service dealers/centres only.

WILLOW VALE ELECTRONICS LTD.,
11 Arkwright Road, Reading, Berks.

MAIL ORDER MANUALS

The Theory and
Practice of PAL Colour
Television in three
important Video

Cassette Programmes

Part 1.

The Colour Signal
Part 2.

The Receiver Decoder
Part 3.

Receiver Installation

VHS * % % V2000 % * &
BETAMAX* * % UMATIC

For {ull details telephone
0253 725499 (Day)
0253 712769 (Night)

Or send for precis details
FLINTDOWN CHANNEL 5
339 CLIFTON DRIVE SOUTH,
LYTHAM ST ANNES FY8 1LP
{enclosing this advert)

VA
——

BURROWS SERVICE
33 HANCOCK ROAD,
LONDON SE19 3JN.

£1 LISTS (Refundable on orders)

SOLE SUPPLIERS TV/VIDEQ Repair manuals/cir-
cuits, 1000s s/manuals supplied by retumn. S/sheets
£2.50 except CTV/m.centres/stereos £3.50. LSAE with
every order/query please brings free price list/maga-
zine inc sisheet — or phone 0698 884585 (883334
outside business hours) TIST, 76 Church Street,
Larkhall, Lanarkshire.

To advertise in
TELEVISION
ring

01-261 5942

NOW TOTAL SPARES SUPPORT FOR

From _ﬁ

ALL from STOCK (Subject to availability from Fidelity)

Trade Prices subject to official order — all others supplied at retail
CABINETS * KNOBS * TUNERS * CONTROLS * CRT'S * TRANSFORMERS
SEMI'S * I.C.’"S * CAPACITORS * REMOTES * TRIMS * END USER PARTS

oras Willow Vale Electronics Ltd o734

876444

11 Arkwright Road, Reading, Berkshire RG2 OLU

876444

GENUINE FIDELITY PARTS AT STANDARD FIDELITY TRADE PRICES
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TECHNICAL INFO SERVICES (T) - 76 Church St., Larkhall, Lanarkshire MLD 1HE.

World's Sole Publishers of Comprehensive TV/Video Repair Manuals & Largest Known Stockists of Service
Manuals and Service Sheets for all kinds of equipment both British and Foreign from 1935 to latest issues.

Big Catalg%ues 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 ctv/mus-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 £8.50. Thorn 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 £9.50
THE 11 TUNBRIDGE REPAIR MANUALS OMLY £88 THE 5 McCOURT REPAIR MANUALS ONLY
ANY SET OF 5 INDIVIDUAL VIDEQ REPAIR MANUALS FOR £12,50 OR ALL 3 SETS (15 MANUALS) FOR £38.

UNIQUE COLLECTIONS OF CIRCUITS, LAYOUTS, ETC. . . . FANTASTIC VALUE
British ctv from hybrids to modem (3 binders) £58 Videos, all types (3 binders) £58 . . . any 1 for £20
Mono TV (2) £38 Foreign ctv (2) £38 Domestic Eqpt (2) £38 Portable British ctv (1) £20.

COMPLETE REPAIR SYSTEMS . . . huge savings from published prices

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 £65
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  _rracTICAL TRANSISTOR-  NEW
From beginners/students elementary theory to more
advanced. Huge section British/Foreign equivalents/
altematives/other data. £5.80 Post Free.

Repair data/Circuits/Service data almost any individual mono tv £12.50 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

- VIDEO REPAIR SYSTEM 328 -  NEW
Binder of Circuits alone 5 Repair Manuals  £12.50

BOOKS AND PUBLICATIONS

THE DOMESTIC
VIDEO RECORDER
SERVICING BOOK

THE ENGINEERS BIBLE
WITH CHAPTERS ON HI FI, DIGITAL SERVOS,
LUMINANCE AND CHROMINANCE SIGNAL
CIRCUITS, FAULT GUIDES AND CONNECTION DATA.
A MUST FOR ALL VIDEO REPAIRERS AND
STUDENTS. THE COMPLETE REFERENCE TO VIDEQ
RECORDER CIRCUITS

ORDER YOUR COPY NOW

FOR ONLY £1 6- 95 inc. P&P

FROM NEWARK VIDEO CENTRE
(0636) 71475
OR DIRECT FROM:
GROVE FARM, LONG LANE, BARNBY IN THE
WILLOWS, NEWARK, NOTTS.
CHEQUES AND P0O'S PAYABLE TO D. BEECHING.

3V31/32 Sharp 2300 to 9700 Philips Laser Disc Pan 7000/
7200/7800. .

SPECIAL OFFER
MACDONALDS RADIO & TV SERVICING BOOKS, NEW
74-75. 75-76, 76-77, 77-78, 78-79, 79-80, 80-81, 82-83, 83-84, 85-86.

vyl b
. IV

Two or more 221‘{!.5'0 oach

Full set of 10 10th AUG £199.00
Prices include delivery

U-VIEW, 29 Warmsworth Road,
Doncaster, Yorkshire DN4 ORP.

Tel. 0302-855017. Callers ring first

SERVICE MANUALS, SERVICE SHEETS
For Television, Radio and V.C.R. Prices from £2.00
Send large s.a.e. for free catalogue with your enquiries. Mail Order oniy.

TECHNICAL DEPARTMTNE, YOLANCEN LIMITED,
1 Buckingham Street, York YO1 1DW.

“RADIO AND TELEVISION SERVICING” books,
new editions for the last 6 years usually in stock. Prices
on request. BELLS TELEVISION SERVICES, 190
Kings Road, Harrogate, N. Yorkshire. Tel. (0423)
505885.

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 enquiries to B.T.S., 190 Kings Road,
MHarrogate, N. Yorkshire. Tel. (0423) 505885.

METERS

AVON METERS

We buy and sell and repair TV coinmeter.
Reasonable prices, one year guaratee.
327 Church Road,

St George, Bristol.

0272 559761

SERVICE DATA-UK VCR & CTV

Circuits only or complete with layouts
setting-up instruction etc.

CTV from £2.25 VCR from £4.75
SAE bring lists
DATA-GO, 112 Ameysford Road,
Ferndown, Dorset BH22 9QE.

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.

FOR INFORMATION ON

CLASSIFIED ADVERTISING
PLEASE RING PAT BUNCE

01-261 5942

SATELLITE TV
RECEPTION EQUIPMENT
systems 10.9-12.7GHz, Hz
LNB's, demodulators, and all

g R A ANTENNA
KESH ELECTRICS LTD.
Main St., Kesh, Co. Fermanagh, N.I.

AERIALS
Dishes 0.9 to 2.8m, complete
those accessories x
equipment,
Phone: KESH (03656) 31449

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
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AERIALS (cont.)
MULTI-OUTLET/MULTI-CHANNEL  Installations. ) For a
Large or small distribution systems. Equipment and/or = a a c O
consultancy by post or on site. Catalogue (full of trade

know-how and trade equipment) £1 (refundable). great deal!

WRIGHTS AERIALS, 43 Greaves Sike Lane,

Micklebring, Rotherham. (0709) 813419, 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
.l 2.4 Ghz BAND (Mostly switch-ons)
O et vo1437 203y Doveny o Largest selection of 4000/8800/9000/9200/
9600/Ferg TX9/TX10 Stereo Teletext
Colour Portables

[ STUATIONS VACANT | Mainly teletext and remote with handset.
Also Pye KT30/G11/T20/T26/Hitachi/

T. V. VIDEO ENGINEER wanted to share small Philips 550/Grundig & many more'
business in Herefordshire. Full or part-time use of BRAND NEw SETs AT Low PRICES
premises. Very low overheads. Box No. 221 '

VHS VIDEO’S

Good Working Order from 3V22, 3V23,
3V29 Portable Video’s etc.

Euro-Sat
Parabolic Dish Antennas
{Parent company est. in
TV communications since 1969)
SATELLITE TVRO ANTENNAS

TOP QUALITY SOLID
GLASSFIBRE DISH ANTENNAS

1M. DIA 11-12-4 GHZ BAND

1.2M. DIA 11-12-4 GHZ BAND

1.6M. DIA 11-12-4 GHZ BAND £117.00

1.8M. DIA (PETAL) 11-12-4 GHZ BAND £157.00

2M. DIA, 11-12-4 GHZ BAND £215.10

2.3M. DIA. (PETAL) 11-12-4 GHZ BAND £248.10
£737.00

Also a selection of brand new video &
gunning plants for sale. Training provided. From only E1 80 Video tapes

2 SETS OF FULLY RECONDITIONED tube re-

£3,995. Tel. 0582-410787.

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
LEADER C.R.T. TESTER, REJUVENATOR Modcl FOR FIRST CHOICE — PHONE US NOW ON:

LCT 910A £168. Telephone 051-648 1627 evenings. = (0602) 397555

PHILLIPS V2000 TAPES. V2000 heads & spares, var-
ious service manuals. PM2517 digital meter. Telephone
(743632 406.

—

T
0|
P
DEVONICS
Quality Tube Rebuilders = H
2 YEAR WARRANTY 8L
oliday Inn
Inline Tubes Sabaco
g(F))” tt% T?%u gig Only 2 minutes FlobertsdnJSTI
o6" £46 Junction 25 M1 .
Bonded Coil + 5 % (2 minutes from M8)
30 AX (—540x) +£7 Head Office: Sabaco
Delta tubes from £30 Sabaco 75 Robertson Street,
All plus carriage and VAT Saba HOUSG, Glasgow
oy o 30X Soes espacaly 560 AWAEIBBTE 46A I.?erby Roaq, (041) 221-2146
€SB and 510 CB. Sandiacre, Nottingham
2A BARTON HILL ROAD, 0602) 397555
TORQUAY TQ2 8JH. (0602) 2
0803 33035
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THE WORLD OF . .

GRAND OPENING OFFER
SUPER WORKING PANELS FOR THE PHILIPS G11

“"TELEPANELS"’ P

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

WORKING
PANELS
GALORE!

P+P 1 PANEL £1.75. 2 PANELS OR MORE £3.50
N.B. All panels despatched by recorded delivery
to avoid loss.

G8/G9 DECODER LINE 6 WAY TUNER
IF TUNER DECODER IF COMBINED QUTPUT POWER CONVERG FRAME VIDEO SWITCH BANK
PHILIPS G.8 5.00 4.50 7.00 15.00 14.00 8.00 5.00 8.00 3.50
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 12.00 6.00 5.00 5.00 5.00 5.00
PYE 731 10.00 18.00 10.00 100 8.00 450
BUSH Z/718 150 6.50 14.00 24.00 3.00 5.00 14.00
BUSH 1720 150 6.50 14.00 19.00 19.00 5.00 14.00
PHILIPS G11 1450 12,00 19.00 19.00 500 150
WITH COMBINED
SOUND MODULE
DECCA 80 1200 POA 14.00 1200 10.00 14.00 POA

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

SPRING SPECIALS

10 BUSH 2 CHIP £50
10 BUSH T20 £250
10 REDIFFUSION MARK 3 £250
10 REDIFFUSION MARK 1

REVAMP £120
10 THORN 8000 17" £150

LARGE QUANTITIES

OF BETA VIDEOS
RING FOR SPECIAL PRICES

ALL + VAT

TELETRADERS

Forde Road, Brunel Industrial Estate,

Newton Abbot, Devon
Telephone: (0626) 60154

THE NO. 1 WHOLESALER IN THE SOUTH

SPECIAL
ANNOUNCEMENT

From:

NORGROVE TV TRADE SERVICES
Water Street, Birmingham B4 6BJ.

Hundreds of TVs and Videos arriving weekly.
Available for sale to the trade.

Most makes in stock including the full

Thorn range, RBM, Philips, Pye, ITT,

Hitachi, Sony, Pansonic, Sharp, Sanyo,
Decca and many others.

Spares available. Deliveries arranged.
Export enquiries welcome.

OPEN SUNDAYS BY APPOINTMENT.

For quotation. Please ring:

021 236 9616

N.G.T. COLOUR TUBES

First Independent Rebuilder with

B.S.l. CERTIFICATION

DELTA — IN-LINE — PIL — BONDED YOKE
including
AXT Series, DZB series 20AX - 30AX
Ab6 610/67 610 series, A51 570/580/590X
A51 161X, Sony types etc.

% Rebanded with new adhesives

% Excellent high voltage clean-up

% Accurate alignment of Gun and Yoke
for optimum convergence

N.G.T. ELECTRONICS LTD.,
120 SELHURST ROAD, LONDON SE25
Phone: 01-771 3535.

25 years experience in television tube rebuilding.

686

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 QUALITY REMOTE CONTROL WORKING TVs
PHONE FOR LATEST PRICES
PRICES SUBJECT TO VAT

OPENING HOURS:
MONDAY - FRIDAY 9.00 - 5.30; SATURDAY 9.00 - 1.00
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INDEX TO

Advanced International Marketing (U.K.)Ltd. ........... 627
Aerial Techniques ...........ceveevvnnnneiinnns .... 663
ApOllo ..o

Argo Services (B’ham)

AvonMeters ...................l

Barry TV Services ............ccccoeveuiienennnns

Besco Ltd. (T/A North West Electronics) ... 680
B.G. COMPONENtS ........ouveiiiiiiiiniiieiieeee, 678
B.K. Electronics................... 619, 634,670
Billington Valves ..... . 665
BobsT.V. Warehouse ..681
Boltenitd. ........ . 674
Burrows Service ... ..683
Carter, John (Electrical) Ltd.............ooooeiiiiiiininnn, 669
Celtel .. 668
CentreviSion ...........covuuneiiiiniiniiine e 686
Chromavacttd. ..........oooeiiiiiiiiii s 627
Chromavision ..........oooovveeriiiiiiiiinreeaees 672
CMUPIOGUCES ....oveeriiin e 679
Crewe Wholesale TV ............coooiiiiiiiiiiiinnns 677
Cricklewood Electronics Ltd. ................oocooieninits 674
DAtA—=GO....eme i 684
DatelLtd. .. oot 679
DEVONICS ... ee e e 685
Display Electronics Ltd. ...........cccooeeiiiiiiiiiiiines 634
East Cornwall Components ... 628
Economic Devices ........cooveieiieiiniiiiiiaanns 652,663
Efjay PrOGUCES. ...t 678
Electric City ... .. 627
Eurolec (UK) .. 682
Euro-Sat.......... .. 685
Flintdown Channel ..683
FOrG, Frank........ccoevuiriiiiiiniaciieiee e 673
Fylde T.V. and Video Dist. .................coooiiiiieie 679
Garton, D.&G. ... 683
General FACtONS .......ooivvviiiieiiiei e e 682
G.G.L.Components ..........c.coooveieiieiinninniiiinnns 624
Grandataltd. ... 672
Halton TV Trade Disposals..............coovieinnnnnnnn. 682
Harrison EIeCtronics..........oovvvvieieiiiiiiiinneennen, 665
HIEE'S ..o 682
Hockley Discount Televisions. ...............ccoeeveeinnne. 674
HussainCentral T.V.Ltd. ..o, 625
L0 e e 619
Independent Television and Video Co. ................... 681
Junction 11 T.V. Trade DisposalsLtd. .................... 671
Kent Ledgerwood Wholesale Ltd. ......................... 677
Kesh EIBCtrONICS .......ovneveniiiiiiiiininiieiieeenes 684
LRC(Spares)td. .....coovvviiviniei i 671
London Electronics College..............cooooeviieinnns 675
Manor SUPPLIES........ooeieiiiii e 618
MaNtel .. 670
Monolith Electronics Co. Ltd., The ...t 634
NFPC. e .. 678
Network Satellite Systems Ltd 684
Newark Video Centre ... 684
N.G.T. Electronics ..... 686
Norgrove TV Trade Serv ... 686
Norman Enterprises .............coovevireniniieinnennnn 682
Papworth Transformers ............cccooovvniiieniiiieneee 665
PostAPart Electronics ..........cooociiiniiiii, 633
Powell, T. e 675
Powney, JONN. ... 681
Precision Vision 110, .......ccooviiin i 678
PV.TUDES ...oooiiiiiiiieieaes 620,621,622, 623, 624
Quick Save T.V.SPares ..........cooeevveeveernnnnnnnnnns 626

Repossessed T.V. Centres Ltd. ...

Sendz Components
S & G Trade and Retail .
Sightand Sound .......

Southpark Distributors 634
Starlite Electronics ..... ... 683
Stewart of Reading ........ ...670
Technical Information Services............coooeeeiiinnns 684
TRIBAIX .o 679
TEIBMANN .ot 676
TRIRPANBIS. ... .. eeee i 686
Tele-part. ........ooiiiii s 619,634, 687
TeIBtTA0RTS . ...
Televideo Services ........... ...677
Teleview...........c..... 678
Tidman Mail Order Ltd 657
TVS Trade Services . 676
T.V.Trade Sales ... ... 687
Universal Electronic Distributors ............ 668
Universal Semiconductor DevicesLtd. ................... 624
U-VieWTUDES . ...oovvniiiiiiiiii e 84
Video Hi Fi Electronics...........

WD-TV e
WellView............coooooeee,

Willow Vale Electronics Ltd. ........
Wiltsgrove Limited.................

Wing Electronics ......
Wizard Distribution. ...
Yolancenbtd. ... 684

REPOSSESSED T.V. CENTRES LTD.

061-273-2854
YOUR CHOICE

MINT WORKING SETS. These arrive at our premises in Al
working order, cabinetsaresuperb. ... £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
SO, oo £10to £35

VHS Videos in stock.

Well stored in large centrally heated premises. Ample \}iewing
space and stored only four high!
Come and have a look round.

\% o AT Scuoo\. 0&\@4
N . 4 1 {1 I
o* Qd:f rH | .\,\“" oS E“bg 4

‘ﬁ\ gMee —3% —— e

I_ l l%T I * ot ﬂ

TRADE WAREHOUSE,
DAISY WORKS,
345 STOCKPORT ROAD,

ALSO AT
335-341 STOCKPORT ROAD
(NEXT DOOR)

LONGSIGHT,
MANCHESTER MI3 OLF

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. VIDEQ HEADS ALSO IN STOCK.

(EXPORT SPECIALISTS)
T.V. TRADE SALES TV.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

ALSO

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 pa+t you require and we will 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 ™
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.

"F (WTON) 132 TEMPLE STREET,

'"WOLVERHAMPTON (0902) 29022
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Philips small
. t
Qoo stereo. | SV 5017
L Yl 10p | M1 253
but push 1p | MIE
GRC power @ | Yo 3 | MIE 0 Soud [ 10}t
FAR supply i A/IKV & SP 8365 0 | phi & radio speakers  £4 12 Volt Aerial Cl
Rank front panel a0 || g&B Sop | SAD a2 3 do:)l:Pspa.qar radio speaker over Relays | o et Line MODEM
: 5 209 .00 pair 4 s ine Termi .
Power punel 8300 | Vi | TS 0 | er NS m| Tme N
in 12 volt Rek 5 + X 1.75 eeter E 1200/ ok at 12007
Eet(ijlllty mains swnchfi R 1038 Relays 75p 200 + 100 +) ?&?V f1gp | TTTCVCas 8 CEED £10 GEC Hitachi Cxﬁ(::'mo,, Diagram 53:5
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ke ] . -
6 TAG print mains R 2029 £1 Z(Nr/gpmer'.rmnsfonner o 15()/16 g S0p 6 Push Button Unit for G Mullarad 12.5V/170 o
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e e | B 28 | MR 1% | Rao Tecwopic Aci 216
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G £10.00 222 71R 10p oam Cle:
SN aw | B | 2 0y | Conta Clemer e
i Al
Bttrm“ 84“ Push BU 426V 60p | BYF 3126 13 mﬂs,n‘){:’*"" Static, Degrease Cl £1.20
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2%)5 Conv. 7/8 £5|:g BUW 84 £|§,38 BYX 55/600 (Bead) 10p Hitagt:i S(S).Ide' iron 15 watt/25 wat £5.00
27 Line OP  £10 g¥w 32“'8"’ 60p g¥§ ?]l/}s() 1op | 70ML S“;L“’)" %L}ide Battery Gld; UCes gﬂ‘m
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BA 301 o s 5%2,’.1 b | BYY 5 > g‘o")gmem/k(!)ﬂs)mﬁ:f Green £t
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ZTX ullal N rrh .00 & g 1.00
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i o | FTx 34 79 || e e Ty o e D 2 for £
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15p | ZTX Philips 12 V er Front Panel  £4 200 Mi 0 or £1
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Rank T20 Z136 P: $6 [ Tube Thermpath 167 £1.00
REW Pack THORNCL off Manual £5.00 Decode
s EN DZ COMPONENTS NEW 1617 THORN Chassis with ICs & AUL13 e it P U &
30V Power Supply S00M/A 4x2V4 £2.50
TO ORDER SEE BACK PAGE Pye 731 Power Panel 13 ,
—{ 6 Diode Universal Triplers £4.94 Multi
A — Thorn Spares 850 185 Decoder £8 | NEW PYE 725 line O/P panel with L.O.P.T. & Tripler £10.00 | 220 MFD Sprague 385V S0p
ks Dewdel T . 5 Sound OP £4 | NEW GEC 20AX Power Supply Switch Mode £12.00 | 4,70075 6 amp Rip £2.00
o Cracrlnc P;’::ml - g K35 Spln Diode 3122- 13&35930‘” M Complete new GEC portable chassis M1201H/M1501H with P.B.U./ 350V 300M + 300M £1.00
JSiops pancl anel - . vca (}m £10 | 400V 400M 60p
8800 convergonce pasel g6 | Fidelity Tube Base with transitor & eld + Jungle panel for GEC 3133/3135 £1.50 [ 350V 400M 60p
SO0 comergence .;'::d g6 | focus por £1:50 | GECTL10 tumcr onit & IF Fanel 12.00 | Thom 3500
4000 Power oy 8 oo pncrun ne £12.00 | 1757100/ 100/350v £1.00
1600 Mntes obPY e Basconpancl  £1.00 | Bye/oheien fane oP panel 1200 | KT320025725/385% £1.00
3500 6 push button 4 cable form£1.50 Line Transformers Pye 205 Line op panel £7 50 | 300+300+ 150+ 100+ 50MFD
T605 1VNPN T066 88v/6A 10p Hitachi Split Diode and GEC 1981 t0 | Pye 713 IF panel and tuner £7.00 | 350V £
9000 Sound output fznel £1 £13 | pye 713 Chroma £10000 | 477220/350v 60p
3500 Focus unit £1.50 2 J/Pots 3,500 1 off each type  £3.00 Pye/Chelsea Timebase panel with LOPTI £10.00 | 150/150/100/100/100/320v £2.00
3500 Mains Trans £4 | G8 Trans. Philips £1.00 | pye 731 Frame Panel £5.00 | 25002500063y S0p
g% ot ;mu:csl 10 for g cv % spﬁﬁc)i AT gz-g Pye 731 Convergence Panel £5.00 | 150/2007200/300v T0p
3500 Frame panel £3 | Thom B/W ADS308F + Stik + *,Iyyg &l ﬁ':;’,'::l i || SRz EL70
3500 Line panel £3( Lead £1.50 e CDA/205 panel £6.00 300100/ 100/ 167275 £1.50
3500 A1 Diode 20p | 1690 Thom EHT over-wind with QS portable chassis + LOPTI 2114 New gapo | 120200325y 4
Export 3500 IF panel €2 | diode lead & anode cap £2.50 | Thom 1613/1713 chassis 9.75 | 100100375y HED
IC board with set o° SN74LS £1 | GEC 2040 £3.00 | G9 Power Panel S0 | 20020075/25M 325V £1
4000 Tube base £4 | GEC 2110 £7.00 | Mono RANK Chassis 127A NEW £10.00 | 200300/100/32/327300v 2.00
3500 Al pots 50p | Mullard AT 2036 £1.50 | NEW G9 Frame Panel £10,00 | 1500/2000/30v Sop
?eam limiter panel £1.50 | Pye 169 Line Trans £3.00 | NEW Gl11 IF Panel ﬂ.@_ Jelly pot Thorn 00D44)13 £3
500 Power panel with Y969 £1 | Pye mono £3.90 "Gg8 Tuner Unit + Panel £4.00 | 1750AC 20p | 150/150/100/100/320v £2.00
3 Way regulated adaptor 240V 6V/ Rank mono T704A £3.50 | Gg Power Su £5.00 | 1700 5 1007350 + 3007200/ 100/16/275v £2.08
7.59V/300mA £3.50 | Split Diode Trans £.00 | G8 6 Slomin ‘;";,'U 300 | 17300 x 10 P | 205425780 GEC ‘
Rank/Toshiba preh unit 0354 £9.50 | GEC 20 AX Rank Z522 €3 | GaIF 8 Chioma £6.00 | 22100 3,“’" e
2 banks of 3 PB unt. Pye 731 £2 | Rank L.O.P.T. Z970 £3 | G8 Chroma £3.00 | 4.7M/100 soP 20100100250 £1.50
4 Push button unit preh £1.00 | CVC 589 £3.00 | Emwio0 P [S00500/25% sop
6 Push button VHF/UHF for CVCAITT £3.50 2000100 20 | 1SW1s 100300v 75p
vicap. GEC-Decca t £7.00 | AT2080/15 £5.00 2P | 200/150/150/300v 1.00
pe Gl1 IF Detector £3.00 | 4700/100 5p
7 Push button for CVCS ITT  £8.00 | CVC30ITT £5.00 Gl Select in modull 7 | s 1
G8 Push Button Uit £10.00 | CVC32 Line Tran £6.00 | & o e O s (both 300 300,300V 2% "'TT 8 and 6 Push Button £1.00
KT3 12 Push butten unit £2.00 | CVCBOO Line Trans £6.00 3 assisi(bot S0p i
KT3 (Export) 12 F.B.u £2 | CVC40 Slip/Diod £12:00 | Panel) £40.00 | SOU160 S0p | Pye 723 LOPTs %.0
A £1.00 | CVC 45 rode s5.00 | AEC V/Cap Resistor Unit UHF wnh IC | 17250 Pulse 5p | Pye 731 LOPTs £6.00
6 Push button Uni fits GEC GEC Portable GIOT2041 300 | SAS660SAS670 £23.00 | 22250 Lo| L EEIC ST T ——
Z714 RANK IF Panels 6MHz 1 I.C. 3n37250 A.C. 10p
& Decca etc. £6.00 | GEC Portable G10T2046 £3.00 | ¢ 437F 00 | 13250V
Hearing aid unit £3 | EHT Split Diode Leads I[TT  £1.00 Z909B RANK IF Panel £. -;Q/ZSOV lﬂs)p CMD 800 Chassis. No tuner £20.00
Rank 7718 4 P/BUnit MECH  £4 | 3500 L.O.P.T. & HT Trans  each £2 St e P
4 ! Export 5.5MHz 2 1.C.'s 4n7/250 tested SKV
po! 25p
7 Button Unit GEC with Lam £7 | LOPT Rank Z763 £5 | TBA1205B TCA2705Q £2.50 | 227250 15p | TAG 226/600
Bush T515A 6 bu ton unit wilEs Pos & | K35 Split Diode 312213335930 £7 | (3s'[f y 750 i P Sop
mains lead. 6 bust buttons. Bush£6.00 .00 Op | BD 650 Sep
697 Push Button Vnit €100 Tri Z743 RANK IF Panel 100/250 20p [ UPC 574 p
p -0 { KT3.30 BG 200/43 £6.00 | Export 5.5MHz3 1.C’s Gl11 470250V £1.75 | Bss 38 30p
G82R2 +68"R""“ Droppers ITT CVC 5-89 £3.50 | TBA750+SCY504P+ GEC600/250 op
sl £1.25 | Rank T25LE Tripler £2.00 | SCY503P £1.50 | 7001250 £1
R IS watt 75p | Rank 11TCP A £3.50 | Pye G11 Front panel with transducer, 300+ 300 MFD 350v €1.00 | G11 . HIED
e 731 3+756+§ R S0p | TU 25 30K Rank £3.00 | pots, tuner pots, 6 pb switch + lead £5.00 | 800250 40p | 1 1.C. Receiver Panel
L m 5?/./‘1‘8;11'1% ﬁ'& 11 TEZ Rank £3.00 g;e 6 button switch portable £1.00 | 32300 20p
2720/0/2‘1 0/’/26 paaiL I i— o GY Philips £4.00 | GEC Vicap VHF/UHF tuner and IF+ 4350 5p | 3 1.C. Power Supply G11 Full Remote
e GEC 2110 £4.00 | sound O/P PC 706B3 (Export)  £12.00 | 8350 8p | Receiver Panel
20/70/39 £1.10 | 3500 Thorn £3.00 | GEC Line O/P PC 659B3 £6.00 | 3.7M7350v 10p
Thorn 50-40R-1k5 50p { 9000 Thorn £6 | 2110 GEC Power Panel £8.00 | 33350 20p .
Ae Socket & Lead - [ 9500 Thomn £4.50 | GEC Power Supply (Export)  £10.00 | 220/350 op | Teletext Recciver Model Ti 95
$E3CJ' !n'r‘[) Philis, Pye 25p | 2040 GEC £3.50 Gll %mmic correction panel £6 | 3001350 40p | Fits on top of TV with handset.
Thom 16001 70¢ £1.5 SEC I 200 Front pancl with sliders + onrs fo';
- - nive! ripler £5.00 mams in| £ FET Power VNS8AF 5
Rank Toshiba Tibe Bases 30p | TVK 769 - £3.00 | CVC w‘fru BU’ITON ASSY with 27375 ™ 15p f e
Speakers G8& £4.00 | sliders: complete with lamp assy + 220/385 7
6x4GlI 25 ohm £1.00 | CVC 825 ITT CVC 20253032 £3.50 | pots s YT o900 | 330385 %VC £0HT Ws? EHIEIESISBERCOS S colbEophonc
shaxala 3ohm  £1.00 | Decea 80 100 £4.50  CVCY slider pots panel sop | 0.1/400 15p SL3.00
5x3 50 ohm 70p | Grundig TVK 52 £2.50 | CVC 5 Mains on/off + S pots £ | KT3EW 391400 20p | Meters Hills 520 E17.00
5x3 50 ohm 50p | 11TBQ Pye 731 £3.00 | Universal Focus. Fits Pye, Thomn and .S6K/400v 20p | Meters Hills 420 £15.00
5%3 35 ohm 70p | 11THY £4.00 | Decca Units. 4 /400 10p | Infra-red Tester Handset £12.00
6x4 15 ohm £1.00 | D22 for Pye 18" colour portable £4.00 | T147 Rank tube base on panel ~ £1.00 | .22 10p
7x3 70 ohm £1.00 | LP 1193/ £4.00 | Z718 Focus Unit £1.50 | 8400 15p Infra Red
gxg 8obm 15 watt £2| BG 10041 £3.25 | T20 Focus Unit £1.00 | 33400 20p Hanset Tester
X
e 88(:)hhr:‘n 7l:l ERO Tn§l¢:r print type with foacs Large Type 75p ;‘g:/"é%)mv 400 | Wworks at 24 feet - Sound repeater.
Op £5 [ Decca Small 75p | 3 20p | works off 9 volt b
7:<3 16 ohm £1.00 T/lcxl ultrasonic rec’r panel  £14.00 | KT3 Focus Unit 75p | 200450 40p vorks oft 9 volt battery
5" dia 16 ohm £1.00 | Video cassette lamps on lead. K30 Focus Pot 75p | .47/500 25p | Fits in top pocket.
5 dia_ 8 ohm £1.50 | 12-14V. 50p or 3 for £1.00 K30 Tube base on panel £1.00 | 0.1/600 1sp
ol dia 4'ohm £1.50 [ 20 for £5.00 200 for £25.00 { TX10 Focus Units £7.00 | 0.1/1200V wire end 20p Repaired Handsets
61ﬂ dia 3 ohm £1.50 | GEC 8 touch unit assy complete with CVC 32 Focus Unit 75p  0.1/450 A/C wire end 20p | Philips K4-K35, RC5350-RC5300,
29" dia 8 ohm 75p | all 1.C.’s + pots £4.00 | Fedility Focus Unit 14R-14S 30p | 047/600 1Sp | RC5370, RC5375, repaired same day
3" dia 8 ohm 75p | G11 E.W. Transformer 50p | 3500 Thorn Focus Unit £1.00 | 0.047/1000 10p £10.00
4vr' sq. 15 ohm 750 [ G11 E.W. coils £1.00 | ITT Small for use with Split 0.01/1000 10p = E2001 Full R KT3 K0
'Sm speaker K30 75p Gll Transient Supprzssors 245V 10 | Z718 Bush Focus £2.00 | 0.1/1000 10p ull Remote et
3 dia 15 ohm 60p | for £1.00 Diode Sop A771000v 65p Handsets exchanged £9.00
1690 5x3 12 ohm £1 [ G11 Scan Coils £5.00 | TVIl Sop | 47250V A.C. 10p
K45 Philip 15 ohm 75p | G11 100K tuner pots 12 for £1 Remo TV12SP 50p L001K/1250 10p | GEC Full Remote Infra-red, 1983 models
K30 15 watt £1] KT3 IF panel £6.00 | 1600 Thorn EHT Recand Lead ~ 50p | 0.0047/1500 10p £15.00
oF-35%0 KT}I;K\_:IO K_E/linc OSC transformer 0 | ™vVI3 50p -gl)g’slg(;&) 10p
- W. 1 KT3/K3) infra-red receiver TV14 - 1 i
TS = . lg: hs a | Tvis 66,5.? 1081500 13 Timers, 60 mins. small £1.00
OF-557 500 | K30 drawer unit with IC’s ™20 £1.00 | 2001500 10p .
DIODES (home) £10 | TV4S S0p | 2n2/1500 15p [ G11 Touch Unit Full Remote £13
BY 126 10p | K30 drawer unit with IC’s Thorn 14/1500 rec stick Sp .91/16(1) 15p | G11 Ultrasonic Teletext Handset  £24.00
BY 127 10p | (export) £10 G11.82002KV 1Sp | 8 C.H. Ultrasonic GEC Full Remote
BY 133 10p | KT3 AE Sockets S0p 0.12KV 20p [ C2014H/C2219H £15.00
BY 134 10p | KT3 receiver panel £8 | G11 drawer ASS 3 pots Mains switch 10n2KV 15p | New Replacement for G1k Ultrasonic
BY 164 50p | KT3 line driver transformer ﬁ) and lead £2.00 | 3n92KV 15p | Full Remote £12.00
BY 176 25p | Pye. K30, GEC, etc. Pre-mains sta 0.00152KV 10p i ith 7 i
Bl K Thorn 4000 insert with 7 buttons ~ £5.00
40p | by switch £1 22K, 1% | Decca RC 11 £14.00
By 25p | Decca 80/100 IF panel £5 | K30 Drawer Ass with pots cable R 159 | Decca RC 12 £14.00
10p | NPN PNP 80V 6 Amp TO O.P. forme £1.00 KV 15P [ 11 Infra-ted full tel
BY 190 40p | Trans. 25p 22KV 15p nfra-re teletext £24.00
gY lg op| S gullon touch tuner BBC1/2 ITV1/2 ; f[‘g('zlv 10p Dynatron-Full remote CT'V 62, 63, g:q 00
Y 1 10p | video with ic SAS S60T/570T  £7.00 | . 10p .
BY 2044 B | Conteol panci 5 sliders + mains Line OFF pancl GEC 211722182213 | 3000PF/3000V 10p | Hitachi infra red handset 18
BY 206 8p | lcad £1.50 | an72KV 15p | Philips full remote KT3, 160928/20C934;
BY 208/800 8p | G11 8 touch button unit replaces old 6 8n22KV 1Sp | 7228/7324; K12 26C 797/1ST 66K
BY 210/400 sp| P.B.U. 24 DISPLAYS 0.0082/2500 15p | 1826 £12.00
g¥ %lﬂ()l&l) zg: 'crt:‘be base + base unit for 820 Elaom 4040 Clock £1.00 }?ﬂm)/ﬁ'\/ lg G11, Full remote top button assy. £12.00
BY 224600: 4 8AIG0 bridge  S0p | GEC Line O/P Trans. & Ree Suck for ;ﬁ%‘f‘ﬂ’&f& 3 iy 97 .,G,.l.:) Full remote repair service (exchange
Bz o O Rt panciite | 2 digit LED <1.8 with panel + Rk 1% | Philips infra red full remote 9 chaanel for
BY 228 10p | CVC 2025/30/35/40 decoder MEL4STT £1.00 | 210/8KV 10p | 00 CP2605 S5.00
panel 0p D
BY 2291400 o 4700/63 £1.0 | 1000/10KV 1 Phitips infra red full remote 12 channel
30p %V!esk: Y £5 | S Op
Y 237 p 40/45 IF panel £5 64 ] i 10p | 47100V m_‘ for 60 CP2605 £12.00
BY 254 10p | 40K Transducer sop | CVC 20-25-30 Mains Switches 75p | K35
BY 255 30p | PHILIPS NESIIN £1.20 | Infra Red and Ultrasonic G11 Teletext Decoder Panel £30 | KT3/K30 T/Text £15.00
BY 298 10p | LM337M Re, 0p RANK & ITT Mains Remote On-Off Switch (720R) £1.50 | KT3/K30 Full remote £15.00
BY 299 10p | 20 GEC Blad % Spark Gaps ~ £1.00 | RANK & ITT Mains Remote Switch 2865 ohm £1.50 | KT3 Power supply £4.00
BY 406 8p | Gl1 Line Driver Transformer ~ 35p | RANK & ITT Remote Switch 2800 ohm £1.50 | Hitachi 8 button unit with resistor unit
BY 527 20p | KT3 Front Panel Control G11 Mains Switch 509 | | ast year mod £7.00
BY 407a 10p | Assy. £2.50 | 4amp Mains Switch 25p GECy' fra-red 2236-202% ¥
BY 527 BTW 30/50 GEC Mains Switch 4 am Infra-r 3400
10p 50p p 30p y
KT3 A GEC push pad hand set button blobs 10p
BY 602 10p £1.00
F 247 10p TELETEX DECODER THORN Rotary Mains Switch s0p | each
GPAG sp 1.C. SAA 5051 K30 G8 Mains Switch 75p | Pye & Philips handset KT3-K30 chassis.
XK 3102 sop | 1 SAA 500 Thyristor 600/4 amp C10672 24p | No RC5150-RC5176-RCS171-RCS177.
BYV 287200 20p : g gﬁﬁ ;’% G11 Preh Red LED P/Button for C.H. Changc 20p | Special Price £13.00
800v/2.75 amps 10p etc. £8.00 &ANKSTOSIH!I]}FA J)ran%dm%r; TPC-2011 50p | ITT Hand Set with TV-Teletex-
International Rectifier EHT Diodes GTIW/HV34 6KV 3for gLISIoRIte n ot Tsp| VCR £12.00
6A/600V Stud Diodes 20p BIW GBOR 88| Mains Switch Ehé'g"[;’:;T ype TAG 75 | RCADI KT and Teletex _____£14.00 |
6A/1000V Stud Diodes 20p HRTEr 10p Thorn 12 or 24 volt bam:ry convertor for portable colour T/V fb«‘; We bave ul for Philips H




Tuner Units
S/ch Button Unit £9 S g
p Rank UHF Z776T/Unit £6 DZ ':‘,‘50“50 £4.00 | SN76550
V/Cap Rank VHF ZT73T/Unit _£5 COMPONENTS SAF0R b ||y % | Mg b=
NEW G8 Tuner V/Cap 63 Bi stel P £2.50 | SN76570 £ !
p £3.50 shop: nton, SAF103% £.00 00 | MIE3055 i
e 7 Shoeburyness, ESSEX S53 8AF SASSH S0 | SNt Sop | MIE2801 e
on Panel £2.50 SAME DA SAS560T £1.00 S0p | MIE2955
GEC 6 Push Button Unit Y SERVICE SASSIOT 00 | SNT6660N 0 | R S0p
ITT 6 Push Button Unit. g All items subject to availability. SAS660 Hd gweﬁzoAN 5% San%(lmn Diode s
DECCA 6 Push Button Uit £6 No Accounts : No Credit Cards SAS6T0 o | SN £1. ps
GEC or Hitachi 6 push button Postal Order/Cheque with ord Ao 5p | SN76707N S2yljoriz £6.00
unit 2110 Conversh Add 15% the er SASIN) 75 5p | GPa1Z1l i
GEC 2110 ViCap = Add P VAT, then £1 Postage $AS2210 2n | NN e =%
ELC1043 (Ex Panel) £3.75 Callers: Tome for overseas gt;%? £4.00 | SN76709N ﬁ'w ransistors
ELCI042 NEW £5.50 : To shop at 212 London Rd., Siorse £4:50 | UA783P3C ol B 15p
ELC2000 Southend. Tel. 0702-332992 €450 | BTI00A/02 A3 13
NEW £4.00 | Open 9-1/2.306 TA7122 1 0p | AC106
ELC2004 NEW £5.00 . GVMT -+ school orders accepted on official | TAA320A HHY || 0p | ACD2 >
ELC2006 NEW £6.00 heedings add 10% handiing TAAT0 i | TBAY op ACTH 15
GEC Tuner V/Cap Hitachi After | vuo Changeover T5.00 [ BTIRL2A TAAST0 & ASH00 £i.50 | ACI28 2
1979 %548 EI‘S¢P7 ET546, 9000 Thom Tuner on Panel £7.00 | BIT8224 2{% %AA(’“B il.% ?Cﬁgo ﬁgg ACLY =
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V317 &&% THO D e ranen S0p | TA7108P 03 £1.00 | AC >
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V334 THORN 000 - Tuner | CAG20A] % | 1A7117 £1.00 | ACI53K :
£5 4P B. Mech. Tune E £1. T S0p | TCA740 1
U321 THORN 8500 ir CA1310 TA7120P £1.00 | AC142K
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“gs | Delay Li T. CA' i 1
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fosfit UHF/VHF (n .00 | Co Ax Belling Lee P} p | TBA39S TDAILT0
Mot UHENIIE new ) 1800 | COR Bty ™ /R HERSH & | ARd  u® | TDAL fivo | Ariat o
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U321 on panel oy 15p | Miba=san  £00 | TBA 100 | TDA2003 £1.00 | BDS07 o
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Viosound. The latest design in low | 10" Black and whit 25 | Mc140 ! TBA780 130 | DAz BD610 Py
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and audio » RF output ¢ trans £6.00 | MG140l0 TBASIOAP o® | mAzBsA £1.00 46 S0p
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Sylvania VHF 900 D || WA £1.50 | MC1748 Sp | TBA&0 TDA2640 £.20 | BD6T S0
Stall Tuner DX 175-20MHz | BAGAL i0p | MEM4956 st | TBAUR {® | IDANZ si0 | 8Osy oo
BF6od TS ap | ML23I AR | 1% | TDAZ3 £1.50 | BD&26 Xe
BE7ss 0o | Boiog B 10p | M2 g | A 12 | PAR% £L00 | B P
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FX84 o[ BC11T 20p | BESY 1% | MMeh £1.00 | TMS27081G4s L% | DA 00 7 20p
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FY32 BC125 2 | BCX3] 10 | e s Receiver TC 0 3520 e o 00 | BF157 o
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LY49 281 BCi39 10p | BE3ZR6 Pair  Top | MR £6,00 4014 300 | 1A% £1:00 | BF161 Lp
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23 10p | BC347 10p | BFY3S 0p | BT 0 M.C. Heat i 8867238 BF459 09
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