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P Servicing the Decca 120/130
Series Chassis * Simple UHF
Oscillator using SMDs ¢ VCR
Clinic * DX-TV ¢ TV Fauit
Finding * Getting to Grips
with VCR Servo Systems
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MANOR SUPPLIES

MKV PAL COLOUR TEST GENERATOR
FOR DOMESTIC TV & VCR.

WEST END LANE

DEMONSTRATIONS
AT 172 o

sssecscscccssne

% 40 different patterns and variations.

% Fully interlaced sync pulses with correct picture
blanking.

% EBU colour bars, BBC colour bars, whole rasters & split

bars (specially useful for VCR service). white, yellow,

cyan, green, magenta, red, blue and black.

Chequerboard.

Mono outputs with border castellations, cross hatch,

grey scale, vertical lines, horizontal lines and dots.

UHF modulator output plugs straight into receiver

aerial socket,

* %

% Additional video output for CCTV & VCR.

% Facilities for sound output.

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

% Mains operated with stabilised power supply.

% All kits fully guaranteed with back-up service.

% Also available with VHF Modulator.

Price of Kit £70.00

Case (10"x6"x2V4") app. £8.60

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

Built & Tested in Case including Sound Module  £108.00

TSPECIAL TEST)

| REPORT |
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Post/Packing £2.80
Add VAT 15% TO ALL PRICES

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

% Cross-hatch, grey scale, peak white and black level.
s Push button controls, battery or mains operated.
% Simple design, only five i.c.s on colour bar P.C.B.
% Backup service available.

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 £2.80).

MK 4 (BATTERY) BUILT & TESTED £58.00 + £280 P& P. | .pp
MK 4 (MAINS) BUILT & TESTED £68.00 + £2.80 P & P. VAT
VHF MODULATOR (CH 1 1o 4) FOR OVERSEAS £5.75, 15%

EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

TELETEXT DECODER PANELS (TESTED)
Mullard VM6101 £25.00, Philips KT3, K30 £20.00, p.p. £2.30

PHILIPS Git PRESTEL, TELETEXT UNIT includes Mullard
VMO6230, Teletext Decoder. 6330 plus, plus Line Coupler and
Intertace £30.00, p.p. £2.80

TV SERVICE SPARES

BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF
TECHNICAL EXPERTS

LOPTs. TRIPLERS, PANELS. TUNERS. SELECTORS ETC.
PHILIPS KT3, K30 PANELS, tested, exchange. sound power, frame, RGB
£7.50 cach, Decoder (Non-text) £10.00 p.p. £1.50.
THORN TX9 PANELS Complete & tested £28.00 Exchange. (Shop only).
THORN 8000 TO 8500 Pancls tested exchange. Power £7.80. 8800, 9800
power £8.80 p.p £1.50. Frame £10.00 p.p. £2.30.
THORN TX9, TX10 Facia Control Pancel Incl Infra Red Remote Receiver
£8.50 p.p. £2.00.
BUSH T20/22 Touch Tune Facia Unit £7.50 p.p. £2.00.
THORN 8800, 9800 Touch Tune Facia Unit £3.50 p.p. £1.50.
PHILIPS G11 PANELS (tested).
Frame, IF. decoder £12.50 each p.p. £2.00. Scan £20.00 p.p. £2.80.
PHILIPS GI1 PANELS ex rental (untested).
Scan Frame, Decoder £5.00 p.p. £2.00.
PHILIPS G1L IF PANEL (New) Less Tuner £2.50 p.p. £1.30
PHILIPS HANDSETS (New Replacements) p.p. £1.50.
G11 Ultrasonic Nontext £19.50, Infra red Text €19.50. Others available.
KT3 Non text (RC4001) £22.50, KT3, K30 etc. Text £22.50.
PHILIPS HANDSETS Ex rental, text. Untested. KT Text/Video Type. £3.50
p.p. £1.00.
PHILIPS COLOUR MANUALS p.p. 80p.
G, K30. K35, 2A £3.50, KT3 £4.50, CTX-E, CTX-S. CFI £1.50 cach.
THORN REMOTE CONTROIL. HANDSETS
TX9, TX10 Infra red (Non-Text) £18.00; TX9, TXI0 Infra red Teletext
£19.50, p.p. £1.20. Large sclection others available: Sony, Grundig, etc.
TX9 Ultrasonic remote handset transducer £2.00, switches 3 for £1.50 p.p. Sop.
TX Remote pancl 1564 (incl. SAAS012) £5.00 p.p. £1.80.
THORN TX9, TX10 Saw Filter IF Panel. £5.00 p.p. 80p.
TX9, TX10 Remote & tuning control panel (1515) £7.50 p.p. £1.80.
PAL DECODER KIT (Video to RGB? for Monitors £27.00 p.p. £1.00.
PAL ENCODER KIT (RGB to Video) £18.50 p.p. £1.30.
CROSS HATCH UNIT KIT, Acrial fnput type. incl. T.V. sync. and UHF
Modulator, Battery Operated, also gives Pcui White & Black Levels, can be
used for any sct. £13.50 p.p. 80p. (Alum. Casc £2.90 p.p. £1.40.) ADDI-
TIONAL GREY SCALE Kit £2.90 p.p. 45p.
UHF SIGNAL STRENGTH METER KIT £22.00 Alum. Casc £2.90. D¢
Luxc Casc £8.60 (Built & Tested £48.00) p.p. £2.30.
CRT TESTER & REACTIVATOR KIT For Colour & Mono complete with
Casc. Pancl Meter Indicator — can be adapted for latest CRTs £29.50 p.p. £2.80).
GEC 20AX Linc Time Base £18.00 p.p. £2.00.
ITT CVC30 SERIES. Convergence & Purity Pancls. £2.50 p.p. £1.50.
ITT CVC30 SERIES PANELS SURPLUS  (untested) £2.50 each. CMP3I,
CMF31. CMA30, CMS32, p.p. 80p; CMD33, p.p. £1.80.
ITT CVC20, 30 Series chassis for spares (shop only) £2.50.
THORN TX9 Pancls cx factory for small spares. Includes 1.Cs &
Semiconductors cte. £3.00 p.p. £2.00.
THORN TX9 Pancls salvaged ex factory for spares incl. Electrolytic & Mains
Transformers. £8.50 p.p. £3.00.
THORN 8000/8500 1F/Decoder Panels salvaged £3.20 p.p. £1.80.
THORN 9000 SERIES [F/Decoder £10.00 p.p. £2.30.
THORN 9000 [F/Decoder Pancls Salvaged. For spares £2.50 p.p. £1.80.
PHILIPS G9 Power Supply Unit £5.00 p.p. £2.30.
PHILIPS G8/G9 IF/Decoder Panels for small spares incl ICs £2.50 p.p. £1.60.
GRUNDIG 8630 Scrics Varicap Tuners £5.00 p.p. £1.00.
VARICAP TUNERS U32I, U322/204, ELC1043 (equiv.) £7.80 p.p. £1.0X).
VHF Philips, NSF £6.80 p.p. £1.00.
VARICAP UHF-VHF ELC 20008 £9.80 p.p. £1.00.
UHF/625 TUNERS, many different types in stock. DECCA Bradford 5
position, MULLARD 4 position £2.50, JAP Rotary £4.80 p.p. £1.80.
LOPTS New and guar. P/P £1.50, Bobbins 80p.
FERG., HMV, MARCONI, ULTRA RBM.T20.T22 ...
1S90, 1591 161216131712 ... .. £4.80 R.B.M. T20, T22 Bobbin ..
FERGUSON 3787 (Normende) ... £9.80 DECCA Bradford (state Mc .
THORN 1600, 1615, 1690, 1691, 1790 £9.00 DECCA 00 ... £8.80
THORN 3000/3500 SCAN, EH'] .£6.90 FIDELITY ZX2000, 35X (Not 227) £44.50
THORN B0 . £12.80 GEC 2110 series .. £10.60

THORN 9000 to %X) . .£9.80 ITTCVCSt109, .£9.80
THORNTXY ... .. .. £12.50 ITTCVC2S, CVCX
THORNTXIO ..o £16.50 ITTCVCSS

SPECIAL OFFER
DECCA 70,80 ..
ITTVC3 ..
GEC 21 14)/Jumior Fineline
PHILIPS 320 .
PHILIPSG11 ...
GEC 2028, 20400, 2100 ...
PYE 691-7 chassis type only B L8
OTHERS AVAILABLE, PRICES ON REQUEST.
TRIPLERS Full range available. Mono & Colour.
SPECIAL OFFER TRIPLERS
THORN 3000/3500, ITT CVCS/9 20/30 £2.50 p.p. £1.20.
THORN 15005 Stick £1.50, 1500 3 Stick £1.50 p.p. 80p.
6:3V CRT Boost Transformers for Colour & Mono £5.90 p.p. £1.40.
THORN TX10 focus control £10.00 p.p. £1.00.
PHILIPS G8 6 position selector units (sloping buttons) £2.50 p.p. £1.00,
455 CRYSTALS for Remote Control Handsets. 4 for £1.00 p.p. S0p.
VHF to UHF Converters £26.50 p.p. £2.50.

CALLERS WELCOME AT SHOP PREMISES
THOUSANDS OF ADDITIONAL ITEMS, ENQUIRIES INVITED
LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS
Goads 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
100 yds: 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. (Bedford, Luton, Kings X, Crawley, Gatwick, Brighton)
Access from all over Greater London.
PLEASE ADD VAT 15% TO ALL PRICES INCL P+P

PYE 725 (90°) 731 to 7
PHILIPSGS ...
PHILIPS GO .
PHILIPSK'T3
£2.80 PHILIPS K30, K35
£5.00 PHILIPS CTX-E ..
PHILIPSCTX.S ...
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COPYRIGHT

© IPC Magazines Limited, 1988. 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 £18 in the
UK, £21 overseas (by surface mail). Send
orders with payment to Quadrant
Subscription Services Ltd., Oakfield House,
Perrymount Road, Haywards Heath, Sussex,
RH16 3DH.

BACK NUMBERS

Some copies of issues published during the
last six months are available from the
Editorial Office at £1-50 inclusive of postage
and packing. Address requests to
Television, Editorial Office, IPC Magazines
Ltd., King’s Reach Tower, Stamford Street,
London, SE1 9LS.

INDEXES

Indexes to Vois. 35, 36 and 37 are available
at 80p each from the Editorial Office
{address 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. Correspondents should
enclose a stamped addressed envelope.
Requests for advice on dealing with
servicing problems should be directed to
our Queries Service. For details see our
regular feature “Service Bureau”. Send to
the address given above {see
"correspondence”).
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Leader

Long-distance Television Roger Bunney
Reports on DX conditions and reception and news from
abroad. A MOSFET aerial amplifier circuit.

UHF Oscillator using SMDs

A means of obtaining a fixed u.h.f. carrier frequency
using a stripline tuned circuit and surface-mounted
components to give a compact design.

Teletopics
News, comment and developments.

Practical Computer Programming, Part 8
Guidance on converting your pseudo-code into a
computer program, including choice of language.

Servicing the Decca/Tatung 120/130 Chassis
A summary of stock and some less common faults

experienced with these sets since they first appeared
some seven years ago, with guidance on fault finding.

Next Month in Television

Test Report: Hameg HM205 Oscilioscope
The advantage of this scope is that it includes digital
storage, enabling low-frequency signals to be displayed.
This is of particular value in CD player and VCR
servicing. It also has a good h.f. performance with a
bandwidth of Z0MHz.

VCR Clinic
Reports from Philip Blundell, Eng. Tech., Mick Dutton,
lan Bowden, Alfred Damp and Nick Beer.

Letters

The Philips NC3 Chassis
An introduction to Philips’ latest chassis for use in
small-screen colour portables.

TV Fault Finding
Reports from Denis Parsons, Dave Dulson, P.J. Roberts,
Alfred Damp, Laurence W. Heslop, J.G. Grieve, J.R.
Armagh, Hugh MacMullen, M.K. Hayter, lan Bowden
and Nick Beer.

Denis Mott

Mike Phelan

Nick Beer

Alfred Damp

Harold Peters

Panasonic Video Maintenance Kits lan Bowden
A useful and economic aid to servicing earlier
Panasonic VCRs.

ECA Semiconductor Reference Books Nick Beer

The latest Pair of books in this series provides data on
all types of semiconductor devices including transistors,
diodes, thyristors and i.c.s.

The Temptation of Tiny Tim Les Lawry-Johns
Tim meets a temptress in the form of Delicious Dora
and has troubie with a Philips K30.

VCR Servo Systems, Part 1
A guide to the operation of VCR drum and capstan
servo systems, covering speed and phase control.

Service Bureau

Test Case 310

OUR NEXT ISSUE DATED NOVEMBER WILL
BE PUBLISHED ON OCTOBER 19

Joe Cieszynski

TELEVISION OCTOBER 1988
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HDW TO ORDER
TRADE Up o 1K.ADD 87p per order P+ THERE IS VAT ON P-+P.
COUNTER Ll "3;‘;2‘3;,,% cable.  BOOKS AND MANUALS ARE ZERD V.A.T.
[ B OPEN lease allow £2.50 P4P (UK )  800ds are despatched on the day we receive your order.

A Expon orders charged at cost. It for any reason we are out of stock we will try to inform
104 ABBEY STREET, ACCRINGTON, LANCS MON-SAT First Class Mail is used whenever ~ Y0U S Quickly as possible. We try our bes! to give @

speedy, fair and efficient service. V.A.T. invoice on
Tel: 0254 36521/3261 1/390936 BB5 1EE. 9 _ - possible. Add 15% VAT to total request. Give us a fing - we'll give you serv:ce Please
Tae: am-5pm OTIUITR  except where it states zero rate.
earciavcaro] K if what you need l il
Te"x: 635562 Gl’lﬁln G FOI’ P.V. ' Bulkier items will be sent by carri- a5 If what you n 15 not listed — we will try to help
N N & { Pnces are subject to change without notice. In some
Partners S. & B. Cucknell ew Fax No. : ST 20 + VATup10 25K (BXCEAL cases'we may have fo supply an quivlent.
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MSI515L 3.8 (TBA1441) 275 Tpa3esp 437 AGARAM 195 22SWG 1.00 ot a4 GAS IRON, BLOW With labels LABGEAR
SAAI025  8.50 TBA440P TOA%420 555 Lmer5% 4 e e 00 (smal) 84 ' Ao Fully guaranteed ~ NEWLIFE
SAAT124 534 (TBAI440G) 250 Tpagsop  5.84 ool o o d18 Cable Ties ALT2I per 100 (arge) 189 POST KNIFE AMPROBE
SAAI250 499 TBAMBOD 182 TpAS03  5.68 gyep o Qg Fower Adaptor (129) 5.95 & Only £8.30  serviso
SAAS000  6.15 TBAS10 300 qpass0s  6.03 6 Req. 88 Power AGep. 550  PAGKING  ALLIN ONE ARROW
SAA5010 630 TBAS200) 110 TpAds00 205 q 650 Power Adap. 6.50 o o PER BOX OF 10
SAMS012 650 TBASOQ) 100 Toasec02p 295 NEWS  [MesScewdrver - Sm 18510.235 ) yay i
SAAS020 5.90 TBA540 110 1pag180 400 UP 70
SAAS030 825 TBAS60Q) 110 Tpasiso 494  SPECTRUM 1o  £27.95
oo 1w omen 8BS A 43 we e ooy oare Stop . ST ASK
SAF1039 1.77 TBA700 212 TLAYACN 6.57 LEADS FOR CREDIT CARD ORDERS. et s N
SASS60S 207 TBA7T20 264 UPCSSE 2163 Ferguson 25K 1 you roqaite Something
SAS570S 2.07 TBA750 2.9 UPC566H 75 £1.95 A ress which is not listed, ie' Stationery,
SAS660 3.25 TBABOO e UPCORCZ 80 Cassette Housing OO ey afadal Georoptcs,
SAS670 325 TBASI0AS 58 URCOTEH 3-32 * NEW * Assemblles 314" dists  Caps., Carbon Resistors,
SAS580 2.96 TBAS20 1.70 UPCS87C2 234 W30 . . 1700 bulk packed Wirewound Resistors, Flamenl
SAS590 290 TBABOM 125 gptoodi 235 WICKMANN WERKE FUSE KITS £33.95 V6B . -gs" b R e
: oo unbranded s, Floppy Discs. Compmer
SG-264A 512 TBASY0 384 (oci0o6H g0 These are a new range of sub-miniature, circuit protection Fuses, nleed CESSEtES. TRl New Lie Tubes
$G629 8.05 TBA920(Q)  1.28 102 a0 and are used in most modem TVs, Videos, etcl. This kit has 170 guaranteed (coliecuon only). New Mono
UPC1028H
$G-6533 13.20  TBA950(2X)  1.08  (jpC1032H 58 asstd. plug in Fuses and 10 holders. ubes, Crystals, Cables (post
SLOE 700 TBAYD 409 upCiosC 156 (0.B. 250ma 1A, 164, 24 EXPORT ENQUIRES 7 7() St
SL9178 9.25 TBAJ%0 110 UPC1156H 2.45 o WELCOME . Components for Sinclair, Amstrad
SL1310 1.80 TCA760 2.30 UPC1158H 3.50 A.S. 1168513,1282m§i‘ 321%?‘133 ?ggrnzl;,‘&oma. 800ma, 1A, per 10 and Acorn Unisef Audio Range.
sL13270 1.20 TCA2705Q 250 UPCI163H  2.48 25A, 1.6A, 2A, 2.5A, 3.15A, 4A.
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HOW TO INCREASE YOUR PROFITS, IMPROVE YOUR SERVICE, WITH COST EFFECTIVE TEST EQUIPMENT.

HAMEG OSCILLOSCOPES

HAMEG are Europe’s top

selling DUAL TRACE OSCILLOSCOPES. Select

from four superb models. Allincorporate a useful COMPONENT TESTER.

Size - alt models — 285mm x 145mm x 380mm. Clear displav 8 x 10cms
Mains supply 110/125/220/240V AC 50/60Hz. 2 YEAR WARRANTY

HM203-6 20MHz

-

[

Standard FREE Securicor Delivery

SPECIFICATION
« Bandwidth DC-20MHz

« Sens.Ch1,Ch2. 2mV/cm

-
A = 3 « Time Base 0-28/cm - 20ns/cm
[ ? + Trigger DC-40MHz AC. DC. HF. LF. (TV Frame)
i o ] Active TV Sinc. Sep
. ol + invert bothchannels
=i + Variabie hoid-off 10 1
3 1 » Caltbrator
vini-g » Plus many more features

Price £314.00 + £47.10V.A.T.
Including two probes

FREE Securicor Delivery

SPECIFICATION

« Banawidth DC-20MHz

« Sens Ch1.Ch2. tmV/cm

» Delay Ling

« Time Base 1-25s/cm- 10ns/cm
» Defayed Sweep 100ns- O-1s

» Variable hoid-off 10:1

» OverscanLED indicators
+ Calibrator

» Plus many more features

» ®
+ Trigger DC-50MHz AC, DC. HF, LF, (TV Frame) ? S’ 15

Price £418.00 + £62.70V.A.T.

HM204-2 20MHz Multi-function

,j.ﬂ:,..ia Q- .'....w;:;-

HM205 20MHz Digital Storage FREE Securicor Delivery

SPECIFICATION

» Digitat Storage

« Analogue Real Time (Same as 203-6}
5y » Bandwidth DC-20MHz
+ Sens.Ch1,Ch2 2mV/cm

5 » Trigger DC-40MHz AC. DC. HP, LF . (TV Frame)
| Active TV Sinc. Sep

35 » 100KHz Sample Rate

¥ + 2x 1K Storage

» Storage Range. 1ms-5s/cm
» Variable hold-off 10:1

+ Calibrator

* Plus many more teatures

Price £498.00 + £74.70V.A.T.
including two probes

FREE Securicor Delivery

SPECIFICATION

+ Bandwidth DC-60MHz

» Sens.Ch1,Ch2. 1mV/cm

« DefaylLine

« Delayed Sweep 100ns - 015

+ Variable hold-off 10-1
+» Switchabie Calibrator
» Overscan LED ndicators
» Plus many more leatures

» Trigger DC-80MHz AC, DC. HF  LF, (TV Frame)

Price £583.00 + £87.45V.A.T.

HM605 60MHz Multi-function

B & K PRECISION CRT ANALYSER-RESTORER

The number one CRT Test Instrument. Over 5000 U.K. Television engineers
wouldn’t be without it.

* All CRT's checked identicaly including all in-line and one gun tyé)es * Tests all three guns of colour CRT's
simultaneousty under actual operating conditions (model 467) * Exclusive multiplex technique (model 467)
* Measures true dynamic beam current that actually passes through G1 aperture to screen * Measures all
shorts and leaks — preserving more CRT's * Tests focus electrodes lead continuity finding faults that other
Testers miss * Uses most powerful restoration method known with minimum danger to CRT *
Rejuvenated CRT's guaranteed as new for two years * Obsolescence proof: Perpetual set up chart up-dated
and new adaptors development * Tests and re}uvenales VDU's and Oscilloscope tubes * A range of over 40
CRT base adaptors available * Increases prolit * Pays for itself in months.

PRICES

Model 467 Tri-dynamic three meter instrument Inc. 6 common adaptors ..£395.00 + £59.25V.
Withoutadaptors ... . (£344.00 + £51.60 V.
Mode! 470 Single meter instrument Inc. 6 common adaptors .......£294.004 £44.10V.
Withoutadaptors ....................... £244.00 + £36.60V.

P\

tyayt

tagiaidd

B.K.'s CRT TESTER-REJUVENATOR

Y
/
ol
i Tests and rejuvenates biue, green &

red guns separately. Fitted with deita and

L. sockets. Compact size 120 x65x80

mm. Supply 240V AC

Price £32.00 + £4.80V.A.T.

SADELTAFIELD STRENGTH METER TC-402
THE SADELTA FIELD STRENGTH METER TC-402 has been designed to measure the
signal levels delivered by the antennatoa TV or FM recewver, in order to test the performance
of the antenna and evaluate the best conditions during instailation etc. To facilitate
measurements, the tuning frequency readout is shown on adigital 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 £249.00 + £37.35V.A.T.

SADELTA COLOUR PATTERN GENERATORS
THE SADELTA RANGE OF HAND HELD COLOUR PATTERN GENERATORS is intended
for use in production, nstallation and service ot both colour and monochrome TV sets, video
and computer monitors. In order to control and adjust the vanous parameters eight switchable
patterns are provided. The technician has ready access to Laboratory, workshop and field use

35 e Generalor has ¢ designed using the latest micro-technology to achieve truty pocket
size nstruments internal re-chargeable Ni-Cd's. Supplied with 8V power supply charger

Size 131mmx 81mm x 23mm T.V. PATTERN GENERATOR PAL MC11B UK

» BandlV(21-34) = O/Put 10mVinto 750hms
» Band Il (5-12) « Sound output
« PAL1

Price £124.95 + £18.74 VA.T.

PAL VIDEO COMPOSITE GENERATOR

« PALB.G.I » Audio O/Put 10mV
*« O/Put 1Vp.p. @ 750hms *+ Switching 12V @ 4K7ohms

Price £124.95 + £18.74 V.A.T.

SECAM VIDEO COMPOSITE GENERATOR

+« SECAMB.GDKL » Audio O/Put 10mV
« O/PUt 1V p.p. @ 750hms * Switching 12V @ 4K7ohms

Price£124.95 + £18.74 VA.T.
R.G.B.PATTERN GENERATOR

« O/Putsigs. Pos.RGB  + O/PUTTLSVP-P
Neg. Composite » Blank Pulse etc. CCIR

Price £111.95 + £16.79VA.T.

B.K.’s REVOLUTIONARY DYNAMIC ‘LOPT' TESTER

Revolutionary L.O.P.T. tester, Operates

in a;namic mode which actually tests the
L.O.P.T. under high voltage conditions
without de-soldefing or removal.

Size 75x100x40 mm. Supply 240V AC

U.K. POST PAID, export enquines welcome. Visa/Access or cheque with

VISA order, payable B
Colleges, P.L.C.'setc. Large S.A.E. for technical leaflets of complete range

Delivery normally within seven days

Price £25.99 + £3.90V.A.T.
THANDAR SC110A PORTABLE OSCILLOSCOPE - Fulltng. fac. inc. TV frame etc
— * Only 2Va"thick « Battery or mains adaptor
’® bk Z W_@— Eﬁ" \ « Fitsinabriefcase  « Size 255mmx 148mm x 50mm
St S * Sens. 10mV ACCESSORIES
3 * Bandwidth 10MHZ oy Case £6.25 + £0.93VAT
. Probe £7.50 + C1.30V.AT.
Price £195.00 + £29.25V.A.T. Mains Adaptor £7.30 + £1.09V.AT
DIGITALLCRMETER |15 INSULATION 00
» LCD Display ! -« l * Eg:;?;éc battery
* 18Ranges ‘@‘ + Measurng Voltage
* Inductance 1uH - 2H == 500V DC
» Capacitance 1pf— 200(f | we'e | « Measuring Range
+ Resistance 1 ohm— 20Mohm 0-100Mohm
* Highacuracy « Centre scale 2Mohm
Price £95.00 + £14.25 V.A.T. | Price£65.00 + £9.75V.A.T.

K. Electronics. Official Orders welcome from Gowvt. Depts

DIGITAL THERMOMETER 200MHz DIG. FREQ. METER
* Pocket Size . * Pocket Size
+ ~50°Cto + 750°C () +8Dig.LED
» 1°CResolution e Dispiay
*0.5"LCD W' o>\« Freq Range
+ Supplied with \L 2 20H2z to 200MHz
thermocouple > )« Resolution0.1Hz
i * Sensitivity 10mV
Price £59.50 + £8.92V.A.T. R SRR VX.T_

DIGITAL CAPACITANCE METER PRICE
 High Accuracy * 8 Ranges £38.00
+ 0-1pf-2,000uf  * Accuracy £0-5%  + £5.70 VAT
* LCD display * Full scale +1 digit Case Included

The THANDAR TP1 LOGIC PROBE and TP2 LOGIC
PULSER are effective and economical tools for checking
both TTL and CMOS circuits. TP1 can show 14 different
circuit conditions and can detect pulses down to typically
R 10ns. TP2 caninject asignal directly into a circuit without
Price £23.00 qamaging sensitive components. Together they can
+ £3.45V.A.T. stimulate and monitor responses of components ‘in

each circuit', greatly aiding fault finding.

B. K. ELECTRONICS pePT.T

UNIT 5, COMET WAY, SOUTHEND-ON-SEA
ESSEX. SS2 6TR TEL. 0702-527572
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~ FOR THE BEST DEALS IN
EX-RENTAL TV & VIDEO

———

=
—
F—3
=

HANDSETS

TX Text....... £13
Stereo Text....£15 =
* Plus Additional %_7_///7
Volume Discounts . .
+ Many others
in stock.

SR

U

TOP QUALITY VHS VIDEO
TAPES AT LOW PRICES

EUROPEAN DISTRIBUTORS OF THE

0 UNIVERSAL
Q. VA4 REMOTE
FORALL CONTROL

Easily programmable to
ONLY control all the appliances
in your home. ONE FOR

ALL controls the TV, VCR,
£49 95 CD, HiFi . . any type of in-
=] frared wireless remote
component or appliance.

BIG QUANTITY DISCOUNTS

AND NOW:

ANSWERING FAX MACHINES — "% | IN-CAR CAR PHONES

MACHINES | Group 3 desk top Fax- £ sy FAX |

New low cost twin- into Trade in lots & ! ;:c;rolggséhﬁr} from £499 ..~:~
SR i 1 . Call for 208

;ﬁﬁighﬁgimne from £599 (Cash with order) - A&{L more details. mgz;gz‘;z:&z g

now in stock! MANY OTHER MAKES AND MODELS AVAIL- | "clvdng

onLy £38.50 | ABLE - INC. SANFAX 2, SHARP FO-211, ETC. | novaroes.

TRADE ENQUIRIES WELCOME - BIG QUANTITY DISCOUNTS!

m WEST THURROCK
[ k{1] P
8-
) ‘ & ﬁ d Al2e

. - CALL:0800 289239 .1 -

stanes, madtesses Tans axe | TOLL FREE LET CELTEL PICK UP THE COST OF YOUR CALL | 282, foas, mest rhurock

Tel 0784 64551, Fax 0784 55284 Tel 0708 861404 (Fax same)

1S
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WE WILL ONLY SUPPLY TOP G G L. COM pONENTS BUY WITH

QUALITY, BRANDED COMPONENTS. por
PO BOX 72, UNIT 7, SOUTH JOHN STREET, CARLISLE, CUMBRIA CA2 5AL
REPUTATION COUNTS WITH US  pHONE (0228) 39693/20358

COMPUTER SPARES INTEGRATED
-100 CIRCUITS

PRICE (£} TRANSISTORS PRICE {£)
200 PE 130

FERGUSON TX10.
FERGUSON TX90{14”) 19,
FERGUSON TX90{20"} 19.75
FERGUSON TX10090° ... 19.95
FERGUSON TX100 110°20.95
FIDELITY ZX2000 {inc. Mod.)

250

"

FIDELITY ~ ZX3000 14"/
o 1150
2095

44 IR ST T Y

PHILIPS KT3.
PHILIPS K30.
PHILIPS K35..
PHILIPSCTX {147}
PHILIPS CTX-E.
PHILIPS CTX-S.
RBMT20/T22A. .
SHARP C1410... .2.95
.50
E.H.T. TRAYS ONIOFF SWITCHES .50
Continental Inc. Focus.....8.95 Decca 80/ - 1.00 -
20 Ferguson tUmversaI) 100 .10
Ferguson TX9/10 (Remj . 1.95
Fevguson T)(% (Rem) .....1.75
Hdellty G(l]/m 145
Fidelity CTV140 145
Fidelity CTV145/140R.......2.75
Fidelity CTV14R ... Y]
Grundig CUC731 .. 375
Hitachi CPT2650 % 20
TDAI770A Philips G8 (Meta % o4 B
TDA1870 Philips G11 k] U343(coax ski} .35
UNIVERSAL . Philips G11{Rem). 85 U343 (Dh""")'-
Philips KT3 (Rem). 95
thEs CIX{Rem) 1.}; 3?5‘51331
i RBM T20A (3K3) 2485
SOMA DI5MAOMA - TV ELECTROLYTICS
S00MA, 630MA, 800MA, Sy KV i a0 DECCABAGISOY)....-4S0
b S N ) Tatung 140 275 PHILIPS GB{§00/300) %5
3.15A,4A,5A 63A8A ... 120 Tatung 155 chassis.......... 150
20mm 0/8: (Pes of {0 Tatung | 250 R i
500MA, 630MA, 800MA, IA, STK463 Tatun 160/161 .. 125 Y }
16A,2A, 254, 315A... 40Pin Dil-Di i 100 i ) o
FERGUSON TV SPARES GEC/HITACHI SPARES PUSH BUTTONS SERVICE MANUALS SONY SPARES V.C.R. PILOT BULBS
TX9/10 M6232.. 595 DECCA/ITTEWAY. TELEVISION oo f_\mstrad 7000.. .g
el 0T Ferguson TX. 7195 Ace Head Assembh % Ferguson VZ3(Plug) 8
ine rans TX9.. FERGUSON TX90 Ferguson TX10 3895 Capstan Motor 95 Ferg 3V29(Plug) 80
Line O/P Trans TX10 Ferguson TX90 1195 PinchRoller 195 .85
Mains Trans. (TX90} FIDELITY CTV1408 WAY FergusonT)(Kl) ‘or  Rewind Ki 9%
On/Off Switch {Remo 195V [TT CVCS 7 WAY Ferquson 1790/1 Timer Lid Nat. Pan. NV2000. n
Push Button TX9. 1695 Audio Head Fidelity AVS1600 Video Head . Nat. Pan. NV7000. n
Push Button TX10 1695 Capstan Motor Fidelity AVS2000 6 Sharp VC8300 .. 70
e Fi i Pty Fdelty CTVIA.. Gpsiantioor.. e o
) - idelity . inch Roller
TX90/100 Pinch Roller Fidelity CTV20T .. Reel Motor.............
Line /P Trans TX90 14" . Play Idler AEMITAFE WAY. Philips CTX-E . Reel Motor {CEMKil VIDEO HEADS
Line O/P Trans TX90 20° Video Head .. . REMOTE CONTROLS Philips CTX-S. Rewind Kit... 2’“5““ 3((::2;% - 2495
Line O/P Trans TX10090° VA001HNVA002H Ferguson TX3 U/S Basic ......... Philips G11 Video Head . Fmstrad QVN%]IMS m.}’§
Line O/P Trans TX100 110° .....20.95  3300€/3500€ Ferguson TX9/10 N/Text Philips KT3 o9 erguson e
A gFa/%stanl sfotor o 3196 Ferquson TXB/10 Teat.. Philips K30. DC-0C Comvertor................ 2295  Ferguson VAANASATRD . 2%
ew Idler 1% L g TX Stereo Texl Philips K35. Door Assembly... .495 Fisher FVH-DS20/P615/D720 2595
';Tgeld“l’;“"w 1: Ferg gglvud e Philips KT4/40 Eront'[()oor Assem 495 macnl g%m .. 2295
F ideo ear Kit....... achi
FERGUSON Pinch Roller 395 Ferguson3V31 Video 1995 VIDEO RECORDERS Guide Pin kit Hitachi VT11/3GE (genuine).... 27.95
VIDEO SPARES Video Head 2% F 335 Video 1795 Ferguson3vas.. Pinch Roller Hitachi VT11/33E euuwalent)ﬂ-ﬁ
Ve VAI0OHNTHE Fdelity CTVI4S. . Ferguson 3V35/36... Video Head ... JVC HR00HRO 1%
Capstan Motor e Audio Head Fidelity Teletext 1795 Ferguson VA4S JVC HR7655
Orum Motor e Grundia TP160 e Ferguson3VAE/A7/52 995 JVC HRO140/160.
Pinch Roller .... ¢ P h ooy Gmndig P20 ‘a7 Ferg 3V54/55 995  VIDEO BELT KITS Nat Pan NV333
Take-Up Clutch {Small TR gL s “toas Ferguson3vsg 995 AkaiVSL7 EK 185 Nat. Pan NV366
ake-Up Clutch (Small} d FF/Rew Idler Grundig TP400 Text 1295 g
Take-Up Clutch (Large} S35 pinch Rofler ...... ITT Digivisi GECLYSO0SH = 5% é\::;t\:sa:nv:!(\:l%/mlnm Rllgt Ean mﬁ;g
Video Head......... Video Head ......ovverccrenrns Philips G11U/S Full Rem. RhifpSSAB0ONTLC % Ferguson3V23.... Nat Pan NV730
V2930 AT Philips G11 /S Text.. prusps SeTONIS . e Nat PanNV777
Capstan Motor Capstan M Philips G IR... hilips G167} 850 Nat_ Pan NV2000..
Loading Motor F:,%?:ﬂm:,‘ o . i gh"'pégsmns :: Nat. Pan NV7000..
Pinch Roller : ) ony F 3V35/39 Philips VCR6460/6520 ..
Pilot Lamp VideoHead.. Philips KT3/30 Text.... SonyCee -85 Hitachi VT8000 135 Philips VCR6452...
Reel Idler. VA005H/VTG3E Philips RC5{Genuine} Sony C6 MKII.. Hitachi VT9300/9500 180 Sanyo VTC5000.... 35.00
Up Cl Capstan Motor o . Sony C7 Hitachi VTIE . 195 Sanyo VHR1100/1300. 3.9
Take-Up Clutch EndS Philips RC5{Equivalent) IVCHRT
Take-Up tdler.. 140 V[']d e}:\so; e Sony RMB04-RMB06... We ng }: gz"w’ym]’m”m
Video Head 1795 _VideoHead . gonv :msn. SHARP VIDEO SPARES ¢ wg7700 s Sh:$VC581/583/88 )
3V35/36 NAT. PAN. ony RMB15. -
Capstan Motor .... VIDEO SPARES Sony RM830-RMB35. - m Motor \rj\l\f(: EZEEOV;‘;}O }§ ggﬂz gtgzgﬂg {genuine)
Cassette Housing 2595  Nv3I33Reelldler .. REPAIR KITS " ” Nat. Pan. NV370.. 190 Sony SLC20/30UB....
Mains Trans 2195 Nv333Pinch Rolle: Philins KT3/30 N/Text Nat. Pan. NV2000 195  Toshiba VI600/V31B
Reel idler. 285 NV333PlayIdler . LT h Nat. Pan. NV3000 75 Toshiba VS5/57 ...
Take-UpC 245 NV370 Pinch Rolle L Net Ban NVIOD i
g Philips RCS......... Sanyo VTC5000 00
[Take-Up (der.. A0 NVIT0 ldler A . Unlock Assembly S Teeam0 * ORDERING
Video Head NV777 Reel Idler . SANYO VIDEO SPARES  \igeo Head ... 3% Sanzo VTC5500 75 Please add T5p for p/p UK.
pvavss NV2000 Reel Idler 5000/5300 SanoVTE30 26 Add 15% VAT 1o this total
Capstan Motor .... NV2000 Loading Gea Capstan Motor . N 481/483 Sharp VC7300. 255 Service Manuals p/p £1.00 each.
[Cassette Housing NV2000 Pinch Roller Loading Rolle 195 Capstan Moter .. Sharp VC8300 240 Export Orders p/p
Loading Motor NV2000 Play |dler Pinch Roller .. Reel Idler. Sharp VC3300 . 2.90 charged at cost
[Take-Up Clutch NV7000 Reel Idler Reel Motor ... Reel Mot Sony SLC&/CTU 250 Delivery by retum on
Video Head NV7000 Pinch Roller 395 Reelldler 570 VideoHead Sony SLC6UB...... 19% all stock items.
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ANTO3 T1.95 | ANGO10 I R T A <5 LA T s TR e oA d A B ) B "
ANIZZT0 €220 | ANG6T6  E7.50(BAIS0  £175|HATI7S0  £5.00|LA444S  £2.75|STKOS2  E7.75[STRGG20  6.75(TDA%S3A  f3. T POWELL
AN203 £2.20 [ AN66T7 £6.30 | BA1360 £1.80 | HA11753 £8.50 | LA4460 £1.80 | STK084 £7.60 | TA7063P £1.50 | TDA3505 y N
AN210 £1.75 | AN6780 £2.30 Bﬁg;&“ 205 watizse  sas0 ng(') Hi g}:ﬁg? g-g T 30| Toa3sa0 L
"3 | ANBB11 £1.60 75 i 4 I I I .
on D0imgary  aso|Basiza  gzrs|MANSS S HASUI g mipa)STke  mis|Tarore  £iss|Toaoes L 16 PADDINGTON GREEN.
20| aN6s75 £3.50 | BAS406 £3.20 ¢ -501 Ladso7 £4.25 | STK435 £5.50( TATI224P 090 (DR, : LONDON W2 iLG
AN22BW  £2.90 | angggz £2.75 | BA5408 (2.5 | HAN1B16  £6.50( | aging £2.85 | STK436 £5.25| TA7136P  £1.00 - !
AN236 £2.50 | AN7105 £2.50 | BA6104 £2.80 | HAT1828  £9.501 24520 £2.50 | STK437 £6.50 | TA7140P  £1.75 | TDAS62A €6 Tel: 01-723 9246
AN240P £1.50 | AN7106K £2.95 | BA6124 £2.80 | HA12001 £6.50 | | A4570 £3.75 | STK439 £5.95 TA7145P £2.50 | TOA3651 X e
AN241P £1.50 | AN7110 £150 | BA6208 £2.95 | HAT2002  £2.95 | LAS112 £1.85 | STK441 £7.95| TA7193P  £4.00 | TDA3652 ;
AN259 £2.75 | ANT111 £1.50 xgog €3.75| HA12035  £9.50 LL:%%Z g.gg m;g g.gz w;g;ap ggg }82:4558 g;g VIDEO HEADS
AN260P 220 ANZTTI2E £285 04 £220| HA12038  £6.75 b . . i I ON 3H
AN262 £1.60 | AN7T114€  £2.50 | BX342 £6.00 | HA2402  £2.95|LA6358S  £1.201) STK4S9 £6.751 TA7208P  £1.75 | TDA46002  £2.95 ‘F%:ASESICC;%SSS 3HSS
AN264 3,75 ANTI1SE €160 HA1124A  £2.75|HA12413  £275|LAG4S8D  £1.20 STK461 50| TA7214P 22,60 TDA4G00ZD 2,85 | |y N U,
AN2TIA 50| ANT116 £1.50 | HA1124DS  £3.50 | HA13001  £2.95 | LA7016 £2.75 | STK463 £8.40| TA7215P  £2.30| TDA7270  £2.20 /
ANDTA &7 | 7120 £1.50 | HAT125 £1.75 | HA13007 £4.95 | LAT031 £2.75 | STK465 f8.50| TA72174P  £1.60{ UPCS75C  £1.00 | HITACHI VT5000
131 ANT130 €1.30| HAT137W  £1.75HA13402  £4.95 | LA7032 €450 | STKS01 £6.25| TA7220P  £2.50 | UPCT00TH  £2.20 | HITACHI VT8000/9000
ANZ77 £2.50| pn7y31 £2.75 | HAT144 £4.25| HAT432  £A50 | LAT215 £2.75|STK0025  £4.05| TA7222AP  £1.30| UPCIOISC  £1.95 | HITACH! VI7/17/19
AN29S £3.60 | AN7140 £2.20 | HA1151 £2.50 [ L1111 £0.95 | LA7224 £2.95|STK0029  £4.75(TA7220P  £2.30| UPCIO2SH  £2.30| 5LARD Most models not 63007300
AN3D1 £3.50 | AN7143 £2.95| HAT1S6W  £1.20 | LA1130 £2.75 | LA7505 2095 STK009  £475| TA7225P 320 | UPCIOBIH 185 ooy v naRER O O
AN302 £3.30 | AN7145M £2.50 | HA1167 £3.75| LA1140 £2.20 | LA7507 £2.95 | STK0040 £6.25 | TA7227P £2.20 | UPC1032H  £0.88 (Brass)
AN303 £2.75| AN7146M  £2.80 | HAT196 £1.75 | LAt £1.00 | LA7520 £325|STKO049  £6.50 | TA7229P  £3.25{ UPC1158H  £0.95 | SANYO VTC5000
AN30S £3.50 | ANTI4ON  £2.95 | HAT197 £3.70 | 41230 £1.50 | [A7521 £4.50STKOOS9  £7.00( TA7230P  £1.95| UPC1181H  £1.10| AMSTRAD/SAISHO
AN313U ©2.95 | AN7154 £1.90 | HAT199 £1.85 | LA1231 £2.00 | LAT751 £4.75 | STKOO60N  £9.50 | TA7232P  £2.95| UPC1182H  £1.10 | SGNY DSR36
AN3TS .30 ANTISEN  £250 [ HA1319 £2.50 | LA1240 £1.95 | LA7755 £320 [STKOOB0  £2.75|TA720P  £2.95 | UPCI1B5H  £2.50 | TaSHIBA 9600
AN16 375 | ANTISBN  £3.25| HAT366W  £1.80 | LA1260 £2.95 | LA7800 £1.95STKI060  £7.95| TA7240AP  £2.95 | UPC1188H  £2.75
e <12 | ANT160 £3.75| HAT366WR  £1.85 | LA1353 £2.50 | LA7801 £2.05 | STK025 €750 | TA7241AP  £2.95| UPCI2SH 275
NGB £4.95 | aN7161 £375| HAI67  €3.25(LAI3%65  C150(LA7806  £2.75|STK2028  €7.50|TA7269P  £5.50| UPCI230H  £2.50 VIDEO SPARES
AN337 £5.25| AN7166 £3.95 | HA1368 £1.90 | LA1363 £2.50 | LA7808 £2.95|STK2029  £5.75| TA7270P  £2.75 | UPCY 2.30| Jue 1dler PUATIS?
AN340P £1.50 | AN7168 £2.75 | HAI368R  £1.95 | LA1383 £1.95 | LAT820 TS | STKO3BH 0950 | TAT271P  £2.75| UPGI2ITH @75y o B tp
AN360 £1.30 | AN7178 £2.95 | HA1370 £3.70 | LA1387 £3.60 | LA7910 ©2.20|STK2125  £6.75{TA7272P  £2.95| UPCI278H  £2.75
AN362L. £1.60 | AN7213 £1.95 | HA1372 £3.50 | LA1460 £2.50 | LA7920 £1.75[STK2129  £6.75( TA7273P  €3.20 | UPC1363C  £2.75 | HITACH! Idler VT11-14-17
AN36IN £350  AN7218 £1.75 | HA1374 £2:50 | LA1464 £3.20 | (81405 £2.20[STK2230  £6.50 | TA7274P  £2.95| UPCI364C  £4.75 | HWACHI Idler Play VT8000
AN3B6P €170 ANT222N  £3.50 | HA1377 £2.20 | LA2100 £2.95 | LB1409 £2.95(STK2240  £9.50| TA7280P  £3.50 | UPC1365C  £3.60 | HITACHI VTB000 Idler F/F/Rew.
AN3T4P £2.20| AN7223 £3.95 | HA1384 £3.95) LA2101 £330 (C4066B  £295| STKP2SO  C950 | TA7ZBIP  £2.85 | UPCISBAC B350 iTaCHI VT9000 Play Idler
AN377 £2.00 | AN7224 £3.50 | HA1388 £3.50 | LA3160 £1.50 | LC7130 £350|STKI041  €6.50| TA7202AP  £2.95) UPCISRTC 2501 ey o p &Y onth oo
AN610P £1.80 | ANT256 £3.50 | HA1389 £2.20 | LA3201 £0.95 | LC7131 £3.75 | STK3042  ©6.50 | TAT283AP  £2.95| UPCI391H  £1.50
ANG12 £1.80 | AN7273 £395| HA1389R  £2.20 | LA3210 £0.75 | LCN132 £408 |STK3044  £5.05(TA7288P  £2.95| UPG1394C  £1.95| SHARP Play ldler
ANS010 £4.75 | AN7310 £1.20 | HA1392 £2.50 | LA3220 £2.95 | LC71 £3.75 | STKa062I1  £6.75| TA7299P  £2.95{UPC2002  £0.80 | VC Drum Motor
ANSTSIN - £6.50 | AN7311 £1.20 | HA1394 £2.95 | LA3300 €165 | LC7137 €458 |STK&026  £575|TA7317P  £2.75| UPCASSEC  £0.90| SANYO Capstan Motor
AN5265 £3.20 | AN7410 £3.00 | HA1396 £3.75 £1.30 | LC7800 £3.95 | STKd| £6.50 | TA7328P  £2.20 | BC639 £0.22 | SaNY0 Reel Motor
AN5410 £5.50 | AN7415 £2.95 | HA1397 £2.75| LA3310 £2.75 | M5134P £3.25 | STKA1311  £6.75( TA73434P  £2.95 [ BCA40 £0.22 | 2A0V0 Redl Drve Pull
ANS411 £3.50 | AN7420 £3.25 | HA1398 £2.75 | LA3350 £1.30 | M5155P £1.85| STK41411 €750 | TA7358P  £2.80 | BFRY0 a3 i
AN3430 £2.95 | BA30Y £0.80 | HA1457W  £2.75 | LA3361 £1.20 | M51102L £3.95 | STK415111  £7.50 | TA7607AP  £2.95 | BFRIt £1.20 | SANYQ Pinch Roller /5300
AN5510 £2.75 | BA311 £9.95 | HAT1215W  £4.35 | LA3370 £2.80| M51104L  £3.95|STK4332  €5.75| TA7608CP  £3.95 | BFYS0 £0.50 | SANYO Pinch Roller 9300
ANSS12 £2.95 | BA313 £0.00| HA11219  £3.25| LA4030P  £2.00 | M51513 €180{STKA352  £6.50 | TA7609P  £2.70 | BR303 £1.50 | SONY Capstan Motor 1100
ANS61 £3.75 | BA314 £220| HAT1221  £2.75 | LA0ZIP  £1.95 | M51514 £1.95|STK4392  £7.50| TAT613AP  £2.75 | BRYSE £0.20
ANSE20X  £3.50| BA318 £1.50 | HAI1223W  £3.80 | LA40G2P  £1.90 | M51515BL  £2.50 | STK4803  £850 | TA7628P  £2.95 | BT106 £1.00
ANS701 £1.80 | BA328 £2.50 | HAT1225  €1.95| LA4100 €120 M51516BL  £2.80 | STK4833  £9.50 | TA7640AP  £1.75 | BU208A £1.20 ENQUIRIES OTHER ITEMS
AN5722 £1.60 | BA233 £150 [ HA11226 €450 | LA4101 €100 M51517L  £280| STK4843  ©£8.95| TA7658P  £1.75| BU208D £1.80
ANS730 £1.85 | BA33S £3.60 | HA11235  £230 LA4102 £1.40 | M51518L  £2.20| STK5211  £6.75| TC9106BP  £4.95 | BU326A £195| | IVERSAL TRIPLERS
ANS732 £1.85 | BA340 £250 | HA11251  £2.75| LA4110 £1.75(M51521L  €1.90| STK5315  £6.75| TO6210SP  £3.50 | BUS00 £1.80
AN5750 £3.75 | BA343 £2.75| HAT1401  £2.80 | LA4112 £1.75 | MB3705 £1.80|STK5324  £5.75) TDAI0I0A  £2.25 | BUSO8A £1.80
ANS753 £1.95 | BA402 £0.95| HAT1423  £4.75| LA4120 £2.95 | MB3712 £1.50| STK5325  €6.75| TDAIOI1A  £2.50 | 2N3055 £0.50 CASSETTE MOTORS
AN6250 £2.30 | BA403 £1.95 | HAT1440 £3.95 | LA4125 £2.20 | MB3713 £1.60 | STK5421 £6.50 | TDA1074A  £2.75) 2N3773 £1.50( 6:9-12-13.2 Volts C.W £3.45
ANGI26N  £3.70 | BASTIA £1.85| HAT1701  €3.50 | LA4126 £2'60 | MB3714 £2.05|STK5451  €6.75| TDAT1S1  £1.20| 25A733 £0.40| 12-13.2 Voits C.C.W £3.45
AN6327 £4.75 | BAS14 £1.90 | HAT1703  £4.50 | LA4137 £1.95 | MB3722 £3.50 | STK5471 €650 | TDAT17ON  €£1.50( 25AT104  £2.50
ANG328 €420 | BAS16 £1.90| HA11704  £5.20| LA4140 £0.90 | MB3730 £2.501 STK5476  £6.75| TDA11708  £1.50{ 25A1106  £2.75 CASSETTE HEADS
AN6330 £2.95 t €180 | HA11705  £6.95 | LA4!45 £1.70 | MB3731 €350} STK5720  £6.80 | TDAI510  £4.50 | 258536 £0.95| oo €150 A Rev TS
634 £7.85 | BA524 £2.75| HAT1706  £4.75 | LA4160 £2.40 | MB3756 £2060|STKs730 €425 |TDAISIS  £4.50(2%B546A  E1.50) o Sl e Lo
ANG34IN  £4.00 | BAS26 £3:50 | HAT1710  £3.75| LA4170 £3.50 | MB3759 £2.20 | STK7216  £6.50 | TDAI5154  £4.50 | 25C461 £0.35 | Stereo . ini Stereo b
ANG342N  £2.50 [ BAS27 £1.75 [ HAN711 (950 LA4178 £2.50 | MB8719 £385| STK7a08  £5.95(TDATG0BA €175 251364 0050 = —— - -
AN6344 £4.75 | BAS32 £160 | HAT1713  £6.50 | LA4182 £2.20 | STKO1? £3.951STK7404  £6.95( TDA2002  £0.80|25C1942  £2.95 nquines invited for any Japanese 1.Cs. As we have imported
AN6350 £7.50 | BAS36 £250| HAT1714  £5.95 | LA4133 £2.95 | STKO14 £7.25] STK8250  £8.95|TDA2003  €0.90| 25C1969  £1.75 for over 10 years
Mes Bl g@aue gsloe  oximes RS new wpioe Spiiow oel oo i o
ANGISTN £4.95 | BAA7 £2.50 | HATI - } 2 g T g Please add 60p post and packing and then add 15% VAT 1o fotal
AN6360 £4.50 | BAG12 £1.80 | HAVI718  £4.75] LA4220 €150 | STK020 £5.75 | STR440 £580| TDA2006 €150 | 2502581 €295 ee Ca‘l’le‘,"s’ bygppmmm
AN6362 €550 | BAG3TA £5.75 [ HAT1724  £9.25| LA4230 £2.25 | STK025 £7.50 | STRa41 £5.80| TDA2020  £1.50| 25C3156  £350 . ‘ el
AN6363 £8.50 | BAGS6 €450 | HAT1727  £9.50 | LA4420 £1.75| STK43  £10.50 | STR451 £5.00| TDA2030  £1.50| 25D40iA  £1.50 opening tmes 10am-5pm. Mon-Fri, 9-12 Sats
ANG371 £4.25 | BAB43 £450 | HAI1745  £9.00 | LAd422 £1.75 | STKO77 £6.50 | STR2012  £6.75| TDA2170  £2.75|25D1398 €250 -
ANG387 £5.35| BAI3IOF  £1.75| HA11747  £9.50 | £A4430 £1.50 | STKO78 £6.75| STRA090  €6.75| TDA2581  £2.50{ 2501453  £1.85  VISWACCESS ACCEPTED - MIN. TELEPHONE ORDER £5.00

LOW COST
CLOSED CIRCUIT
TELEVISION EQUIP.

From the people with over 20 years experience. AT THESE PRICES
EVERYONE CAN AFFORD CCTV SURVEILLANCE AND SECURITY
PRODUCTS. All equipment is brand new, and carries a full 12 month no
quibble guarantee, we replace rather than repair.

The cameras have a sensitivity of 2 LUX. The high resolution menitors
have 1000 line capability, and are housed in an attractive stove
enamelled metal case.

UNBEATABLE EXAMPLES

240v 2 LUX CAMERA, 8mm W/A lens, camera bracket, 9" HIGH
RESOLUTION METAL CASED MONITOR, 15 mirs. coax. cable with
coax. plugs. Ready to go — Delivered to your door at £278.18.

As above, but with 12" HIGH RESOLUTION METAL CASED MONI-
TOR. £299.18.

Four 240v 2 LUX CAMERAS, 8mm W/A lenses, camera brackets, 12"
HIGH RESOLUTION METAL CASED MONITOR, 60 mtrs. coaxial
cable, coaxial plugs, Four way SEQUENTIAL SWITCHER. Ready to go
— Delivered to your door at £895.37.

Allitems available separately. The following is just a small sample of our
range. Note the following prices are subject to carriage and VAT.
Complete video amplifier on pcb £17.15. Indoor Housings inlcuding
heater, and fan from £27.53. Stainless steel versions from £46.79.
Indoor Panning Unit £66.10. Control Box £34.31. Two Camera Sequen-
tial Switcher £55.05. Twelve Camera Sequential Switcher £110.09.

IFIT'S CCTV — WE CAN SUPPLY IT.
our motto

Crofton Creates Terrific Value.

At time of going to press all items Ex-stock. We accept all Major Credit Cards.
SO ORDER YOUR REQUIREMENTS TODAY BY
PHONING 05448 557 NOW.

Crofton Electronics, Kingshill House, Lyonshall,
Herefordshire HR5 3HZ. Telex 8951182. Fax: 05448 558.
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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 whil2! An ICS home-study course can
help you get a better job, make more money and have
more fun out of life! 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 only!)

| . Radio, Audio & )
Basic Electronic Radio Amateur
| Engineering [ | Licence Exam ] |
(City & Guilds) (City & Guilds)
| [Erectrical car |
| Engineering [J | Mechanics ] |
Elec. Contracting/ Computer
| | Instaliation Programming [ |
| | GCE over 40 ‘0’ & ‘A’ level subjects O]
I Name: I
I Address: I
P. Code
International Correspondence Schools, |

Dept. EGSAS, 312/314 High St., Sutton, Surrey
SM1 1PR. Tel: 01-643 9568 or 041-221 2926 ,

‘ lﬂs {both 24 hours).

— — — —— Emw  mews  GE—— Emewn  p— e S—— S

887



THERE IS MORE THAN ONE REASON WHY WE ARE

|

FAST BECOMING YORKSHIRE’S NUMBER ONE
WHOLESALER IN EX-RENTAL T.V’S. AND VIDEQ'’S.

Why not pay us a visit and find out for yourself,
we Guarantee you will not be disappointed!

WORKING T.V.’s (Excellent Cabinet)

WORKING VIDEO’S {immaculate Condition)

*

Thorn 9000 £17.00 | Mech £40.00
Thorn 9200 £25.00 | 3v 23 £70.00
Thorn 9600 _ £20.00 | 3v 29 ~ £70.00 e
Thorn TX Basic £45.00 | 3v 31 R/C £95.00 TESTING

’ 9 Te XY 332 L/Play £125.00 FACILITIES

: 0 o 3v35 £90.00
Thorn TX 10 Stereo £110.00 erguso ode
Thorn TX 10 PRO/Stereo £130.00 | 3v38/39/41/42/43/54/56/65 from £90.00 OPEN SIX
Philips G11 £16.00 | Sharp 7300 £60.00 DAYS A WEEK
Philips KT3 £45.00 | Sharp 8300 ~ £80.00
Philips KT30 £50.00 | Sharp 383/381/481/9100/9300  from £90.00
Philips KT35 Text £65.00 | Nat. Pan. 7200 R/C £110.00 PLUS MANY MORE
Toshiba T.V.'s from £45.00 | Nat. Pan. 777 £120.00 LATET.V's. &
Grundig T.V.'s from £35.00 | Nat. Pan. 366/333/2010 from £80.00 V'DEON‘Z‘)\'A?' !‘?TOCK
ITT TV.'s from £40.00 [ odel) 6465/6462/6460 om £95.00
GEC. TV’ from £35.00 | Hitachi (Late Model) VT 33 £95.00
Hitachi T.V.'s from £50.00 | Hitachi 8300/8700/9300/VT11  from £80.00 | .o\ ACCESS FROM
Sony TV.s from £60.00 | Amstrad 7000 £70.00 M.1 AND M62/621
Portable T.V.'s £50.00 | BETA SANYO 5000 £20.00 (TWO MINUTES)

Late Arrival — Late Model T.V.
(Freq. Synthesise, Text)

Ferguson 5983 only £155.00

SPECIAL OFFERS THISMONTH ON'THORN 9000 T.V. ... ... ............ Cff Pile £10.00

LATE ARRIVAL — T.V. & VIDEO STANDS

{in Lots of 50)

NEW VIDEO HEADS
FERGUSON/J.V.C. UNIVERSAL HEADS

All Prices are subject to VAT and based on quantity

RING OUR HOTLINES NOW/!

£17.00

3

(Handsets Extra)

é WE ARE

HERE

NORTH
0532

444795

SoUTH
7697029

et

o7

UNIT 16, TOWER WORKS,
2 GLOBE ROAD, LEEDS LS115QG.

(off Water Lane, near Hilton Hotel (formerly Dragonara)

Hilton Hotel
S
= o
Glob Road / e@ ()

;/ow fo |
/hdlls an, / Junction 47

\

Northern
Tile

y
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JUNAL L

EDUCATION AND QUANTITY
PRICES ON REQUEST

3% and 415 12mm LCD Digital multi-
meters: 5 ranges AC and DC volts:

6 Resistance Ranges to 20M ohm: AC/-
DC to 20 Amps: Hfe Transistor test:
Diode Test: Continuity: Auto pofarity
and zero: Plus extra features as
belo&g(i)ze;ge 3890 x 36 m

mm 172 x 88 x 36):

All with Test Leads: WITHMFQ,?EELS

Fused: Hard carry case E
and instructions.y HARD CARRY

CASE
MODEL| DIGITS | RANGES | EXTRAFEATURES | BASIC | PRICE
800 | 3 2| OWACIDC0/20micro 05% | £35.00
— I S
3610 | 3% 30 LED continuity indicator | 03% | £3909
— S — 1
3630 3% 30 5-Range Capacitance Test 0.3 £45.17
== S = = S
w | v | 0 | paeremeecns | o | w2
S i —
Data Hold t
4630 4% 30 5-Range Capacitance [ 00s% | £6083
%50 | 4 | B gf’c‘gp’;‘é'i‘féﬁéga"ge et 005% | £69.52

Add 15% VAT UKlunIy - UK POST/INS etc. FREE (EXPORT EXTRA] [———

OPEN 6 DAYS A WEEK — CALLERS WELCOME ’gf{fﬂ%ﬁg
Rel T

UK Seng

A PHONE 01-724 3564 SAE A4
01 EDGWARE ROAD, LONDO : £1.00

UNIT 8, APPLE IND. EST.,
WHITTLE AVE.,,
SEGENSWORTH WEST,
FAREHAM orr juncrion o, 21

LOCKSHEATH
HANTS. TEL. (04895) 77251

* TOP QUALITY ex-rental TV's & Videos
* Fresh stock deliveries EVERY week

* All items complete with original handsets
* Working stock always available in quantity
* 24 hr ansaphone service

Opening times: Mon-Fri 10am-5.30pm.
Sat Momings 10am-1pm.

4= SOUTHAMPTON PORTSMOUTH =

JUNCTION 9
(FAREHAM WEST)

SOUTHSIDE TV
OCEAN SOUND 4,

O MOTORWAY LINK RD.

SOUTHAMPTON A27

FAREHAM A27

N
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FIRST IN TUBE REBUILDING TECHNOLOGY

30AX; 540 SERIES!

REDUCED SERVICING COST,
FIT A DIRECT REPLAGEMENT

AVAILABLE ONLY FROM CHROMAVAC.
PRE CONVERGED AS ORIGINAL.
EXTERNAL MULTIPOLE UNIT NOT REQUIRED.

QUALITY

REBUILDS

TUBE FAILED?

SAVE £££s

KEEP THAT OLDER SET
PURCHASE A NEW 56-410
OR 47-342/3 TUBE
FOR ONLY £5 + CARRIAGE

most types of
Inline Re-builds

or new ex-stock
PRICES SUBJECT TO
GLASS EXCHANGE;

Inline Rebuilds

Up to 22" .. From £40
Up to 26" .. From £45
A56-540x ... £56
AB6-540X .............. £58
Bonded Coil ........ +£5

Delta Rebuilds

Uptoc19” ... £28
Upto22” ... £30
Uptc 26” £34
110°upto 22" ... £34
110°up to 26" £38
Low focus +£2

PN oo ALL SIZES OF NEW AND

470EHBNew ... £30 REBUILT MONO TUBES

Delta only. Less 5% 5+ AT COMPETHQ i {035
IN LINE TYPES (nor resuios) PHONE RE STOCK POS.

Please enquire types not listed
370 HFB-A37-590 £50 AXT 56-001 £67

370HUB £50 670CZB £80
AXT 37-001 £50 A66-540 £125
420CSB.......... £5C 420FSB £60
420 EDB-A42-530 £50 14" (A34); 16" (A38); 21"
£5C {A51); FST now available
gg? at special low prices

£67 MIN. CARRIAGE £5
£10 if glass collected.
TERMS
Cash with order
ALL PRICES
2 EXCLUSIVE OF VAT

* WE PURCHASE SURPLUS STOCKS
OF INLINE TUBES: ALSO A56/
66 — 510/540 ETC. OLD GLASS
DELIVERY: By return on all stock items.

Surcharge
without
exch. glass.

THE COMPANY WHO PUT HIGH STANDARDS FIRST

[st

e ———

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

Ask for Mr Butterworth ON: 061-681 2959

889



u_ IZJIK Charges into the Season

With These Great Offers

1967 “ E0T 1988 Turbo Stick Driver Turbo Selderor

Rechargeable Screwdriver Rechargeable Soldering Iron

Turbo Ifriver ]

Rechargeable Screwdriver

WO

i Order Code rice each
% i Z 8 ; g £ Order Code price each
TL895 11.50 £
Order Code price each SATURBO 9.50
TL891 13.99 Dubbing Kits 10 piece ki Universal Nickel Cadmium
= Universal Video/Audio Dubbing Kit
Rechargeable Batteries & Battery Charger
Uniross Nicket Cadmuum Batteries ' ’
[ S e

Order Code price each
= £
Type EquivaientVolts Capacitygr%er pgce ’ Ll )
& "
R e 1 g e L SROKEI Algran. Lcsnr,
‘ : i Order Code price each
RX14C  MN1400 12V  1.2Ah BTRX14 175
RX20D  MN1300 1.2V  1.2Ah BTRX20  1.98 £ 8V Battery Operated
RX22PPE MN1604 8.4V  0.11Ah BTRX22  3.75 | AVVL10 3.75
. . * Easy to install
Focus Unit Thorn TX10 Scart Kit * Manual test
] - . . . facility
Universal Scart Video/Audio Dubbing Kit » Full instructions
— supplied
e * Conforms to B.S.
|9 * Automatic low

battery warning

Order Code price each
£
ALF4S7A 6.95

Open: 8am-5.30pm Mon to Fri ?
Alf Prices Quoted Trade Prices Ex VAT gy

y 9,, ¥4 “ ; TELEPHONE 0772 555034 (14 Lines)
FAX 0772 201905 TELEX 677122
CARRIAGE: FREE on all orders over £15.00. For orders

X . under £15.00 add £2.50 p&p.
Order Code price each | Order Code price each | WOULD YOU LIKE (A: T%ADE ACCOUNT WITH
£

2

If so please provide two trade and one bank reference.

£
SSTX1 UFOCUS 699 AVSCARTKIT 5 25 Clearance takes approximately 10-14 days.

:m: =(0772) 555034

3 C.PC., 186-200 North Road, Preston, Lancashire, PR 1YP. England.
Phone Preston (STD 0772) 555034. Telex 677122. Fax (0772) 201905.
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NEW ITEMS

Some of the many described in our current list
which you will receive with your parcel.

FET CAPACITOR MICROPHONE. Eagle C1.200 Electret type microphone. An FET
amplifier is built-in for obtaing an output equivalent 1o a tigh class dynamic
microphone while retaining the ics of a capacitor mi . External
influence by magnetic and electro-static noise 15 minimised since no magnets or
coils are used. The small size of this microphone capsule and the low power
supply needed for s operation makes this microphone a very versatile unit.
Electrical specifications are as follows:- Output impedance 500chms +30% at 1
khz. Sensitvity: ~65dB + 3dB {0dB (00B = 1V/ubar @ 1.000Hz) Frequency
response’ 50-8,000Hz. Price £1.00 each Order ref BD646.

EPSON MINI PRINTER 1501t This 15 a till roll size pnnter and uses plan paper.
£15.00 each Order ref 15P14.

2764 EPROM. 65K BITS. BBC micro compatible. £3.00 each Drder ref 3P48.
PIEZO SOUNDER. Reference PKM11 3-30volt operabon 90dB output. 2 for
£1.00. Order ref BD647

MINI PIEZO SOUNOER. Only 12mm diametes 2 for £1 00 Order ref B0648.
SUB-MIN TOGGLE SWITCH. Body size 8mm x 4mm x 7mm SBDT with chrome
dolly fixing nuts. 4 for £1 00 Order ref BD649

SUB-MIN PUSH SWITCH. DPDT. 3 for £1.00 Order ref BD650.

PIEZO SOUNDER COVER for 22mm hole Black perforated and slightly curved 4
for £1.00 Order ref BO651

PM SPEAKER. 90mm x 60mm 160hm 5Swatt Japanese made 2 for £1.00. Order
ret B0652.

MINIATURE ORIVER TRANSFORMER. Reference LT44 Impedance ratio 20K ohm
to 1K ohm centre tapped. Size approx 19 5Smm 2 for £1 00. Order ref BD653
LINEAR IC. LM324N. Quad operational amplitier. 4 for €1 00 Order ref BD654.
HIGH VOLTAGE POWER TRANSISTOR. TIP3055 High voltage NPN. 2 for £1.00.
Order ref BD655.

3-'4?'6! TRIMMER CAPACITOR. Mullard reference 808-11408 4 for £1 00 Order
ref BD656.

DOUBLE ENDEO BT LEAD 1s Iight grey and 3m jong and terminates each end with
normal flat BT piug. £1.00 each. Order ref BO6S.
QUARTZ CRYSTALS. Housed in small metal can with radial leads 2mHz. £1.00
each. Order ref BD658/2m. 6mHz also £1 00 each Order ret BD658/6m.
NICAD BATTERY for PCB mounting. 3.6voits 100mAh. Suttable for CMOS and
NMOS support systems. Price £1 50 each. Order ref 19572
DISPLAY 16 CHARACTER 2 LINE. As used in telephone answenng and similar
ines. Screen size 85mm x 36mm x 9 3mm. Alpha-numeric, dol matrix
module with integral C-MOS micro processor LCD dispiay Made by the EPSON
Company, reference 16027AR Price £10.00. Order ref 10P50.
HEAT SINK COMPOUNO. 1 tube Price £1 00 each Order ref BD659.
CLEAR LACQUER. Quick drying for the protection of transfers, markings, maps,
elc. Also protects wood and metal. Exceptionally clear. Large can for £1.00. Order
ref BD660.
500 VOLT BRIDGE MEGGER. Made by the lamous Evershed and Vignoles
Company 500vott Meggers are the only rehable instrument for measuring the
state of electrical winng mstallations, but the Bndge Megger has the additional
feature of being able to measure low ohms so can be used for finding and
localising faults The nstruments we have are compiete in a leather carrying case
and they have been re-calibrated and tested and are n perfect order. Pnce is
£50.00 plus £6.00 insured delivery
9v-0-9v 400mA. PCB mounting mains transformer. Price £1 00 Order ref BD661.
V3 MICRO SWITCH. 10A 250v change over contacts, screw terminals 3 for
£1.00. Order ref B0662.
DOUBLE PSU. Voltage regulated Excact voltage not known. but the smoothing
capacitors of gne section are rated at 24, f al 15v and the other section
21,000uf at 20v. There are two of each. Also two full-wave rectifiers with heat
sinks and two voltage regulators, ref 8133, all mounted on a metal panel, size
approx 10in long x 8in wide. Also on the PCB are power resistors, SCR. etc. PCB
size approx 8in x 51210 You need only a transformer o use this as a power
supply. Alternatively, you have excellent value as a stnpper These are new and
unused Price £5.00 plus £2.00 postage. Order ref 5P120
VERY HIGH PRESSURE GAS BDTTLES. We have acquired a gquantity of Soda
Stream gas cylinders. They look capable ot well over 1,000PSI, so should do for a
hydraulic system, or if you need a spare for your fizzy drinks maker ttese are
standard. Approximately 100 available. Qur pnce £5 00 each. plus £1.00 postage
Order ref 5P121.
ACDRN GAMES. We have big stocks of the Acom games and we do not seem to
be able to sell them, probably because mosf Acorn owners already have them, so
we are offenng these at a very low pnce, hoping that you will think they are worth
Bbuying for re-programming. They are new and in thewr onginal pictorial hoiders
Price: 3 for £1.00. Order ref BD645
PIEZO ELECTRIC FAN. Mains dnven, works on electro-stabc principle and uses
virtually no cutrent. Ideal for computer and instrument cooling. Price only £1.00
each. Order ref BD598
COMPUTER TO FDO LEAQ. Made for the BBC Enables this to drive one or two
FODs. Price £5.00. Order ref 5P112
LIGHT BOX. Measures approx 15m x 12n x 4in deep. Uses Phlips ‘"W’
flourescent tube and a sheet of fibre glass, through which there should be
sufficient light 1o enable you 10 follow the circuit on a PCB. Kit of everything you
need to make fhe ight box. Pnce £5.00. Order ret SP69 Post and special packing
is another £3.00.
8 TRACK CASSETTE DECK. Complete with cassette holder. In fact, if you have any
8 track cassettes then with the addrtion of 2 speakers this unit would play them As
8 track cassettes are no longer made the units have become surplus, however.
they do contan lots of useful parts: motor, tape head and drive, pulley wheels,
etc., and a stereo ampliier Mains operated Brand new in makers packing. Only
£3.00 each plus £1.00 additonal postage. Order ref 3P46
RUBBER 13amp EXTENSION LEAD SOCKET. Virtually unbreakable, made by
Durapiug. £1.00 each. Drder ref BD641.
PAPST AXIAL FAN- MANUFACTURERS REF NO TYP458DN. This 15 mans
operated 15watt rating and n a metal frame with metal blades so OK in fugh
temperatures. Body size approx 4%in square x 198in thick £6.00 each. plus
£1 00 postage. Our ref 6P6.
PRICE REDUCTION FOR THAT MODEM CONNECTOR. Standard BT fiat plug and 3
metre lead. Price now reduced to 50p, 2 for £1 00. Ret B0552
COMPUTER BARGAIN - MEMOTECH MTX 512 64K RAM. Full sue QWERTY
keyboard with 57 professional keys and additional 12 dual function keys aranged
as a separate key pad with cursor controt and editing keys Auto repeat s standard
on all keys. This 15 a very superior home computer and comes complete with
power supply, cassette lead. TV lead and 3 cassette programmes. Brand new in
manufacturer s onginal packing with 250 page Operator's Manual Price £45.00
plus £4.00 postage
VERY POWERFUL MAGNETS. Although only less than 1in long and not much
thicker than a pencil these are very difficult to pull apart. Could be used to operate
embedded re=d switches. etc. Price 50p each, 2 for £1.00. Our ref BD642.
MOTOR TO WORK OFF SOLAR CELLS. Couid drrve a fan or other device. Speed
would depend upon the number of cells used. Six of our BDE31's in sevies would
cause it to rev at a reasonabig speed With twelve it would be quite fast and current
would be 25-30mA depending on load Price of the motor 1s £1.00 Our ret
BD643.
4.5v 150mA PSU. Full wave, rectified and smoothed. Encased. Pluggsmlo 13amp
socket and has DC output lead with push in socket. British made to BS APP2383,
Order ref 2P208.
9 150mA PSU. Full wave, rectified and smoothed Cased. Plugs into 13amp
socket Price only £2.00. Order ref 2P209
12v 400mA PSU, Rectified, smoothed and voitage reguiated. Encased. Plugs into
13amp socket with output lead Pnce £3.00. Order ref 3P29

LASER POWER SUPPLIES
Both mains and battery operated will be available
September.
Ring for details.

F.D.D. BARGAIN

32 lioppy Disk Drive, made by the Chinon Company of
Japan. Beautifully made and probably the most compact
device of its kind as it wsighs only 6009 and measures only
104mm wide, 162mm deep and has a height of only 32mm,
other features are high precision head positioning - single
push loading and eject — direct drive brushless motor —
Shugart compalible interface — standard connections — inter-
changeable with most other 3'2 and 5% drives. Brand new
with copy of makers manual. Otfered this month at £28.50
post and VAT incl

CASE - adaptable far 3" or 32" FOD. has room for power supply
components price only £4 includes circuit of PSU. Qur Re* 4P7

POWER SUPPLY FOR FDD - 5V and 12V votage regulated
outputs, complete kit of parts will fit into case 4P7 price £8 or with case
€11, Qur ref 11P2.

9” MONITOR

Ideal to work with computer or video camera uses Philips black
and white tube ref M24/306W. Which tube is implosion and X-
Ray radiation protected. VDU is brand new and has a tme base
and EHT circuitry. Requires only a 16V dc supply to set it
going. It's made up in a lacquered metat framework but has
open sides so should be cased. The YDU comes complete with
circuit diagram anc has been line tested and has our six months
guarantee. Offered at a lot ess than some firms are asking for
the tube alone, orly £16 plus £5 post.

CASE FOR 9’ MONITOR

We have arranged with 2 metal worker to make cases for the 9 Monitor.
Deiivery promised for the end of May and the pnce £12 plus £2 post. The
case will be made from coated sheet steel, overall size apprax 10in x 10in x
7 gh which will give ample space for the Power Supply and external
controls if you fit them.

FLIP-OVER DIGITAL ELOCK - Quite an eyecatcher, this is mains operated.
The figures fiip-over pex minute and per hour and give a iatger than usual
visual display. Suppled complete with front and perspex paneis to glue
together to make its case. £2.00 each. Qur ref 2P205.

3" FDD HITACHI 305SXA

This has standard Shugart connections and will work with most computers
but s particularly surtable for Amstrads, in fact it was reccmmended in a
recent “Computing with Amstrad” Price £30 + £3 post.

TORROIDAL MAINS TRANSFORMER with twin outputs. 6 3v 2amps and
12v lamp, so ideal for FOD power supply. Price £5.00. Qur reference
5P122.

DOUBLE MICRO CASSETTE DECK made by the Japanese ABS Company.
This takes two micro cassettes and is complete with motots, solonoids to
select the deck to use and record and playback heads. Price £10.00. Dur
reference 10P43

THIS MONTH’S SNIP

LASER TUBE. Made by Phillips Electrical. New ang unused.
This is helium-neon and has a typical power rating of .9mWw.
it emits random polarised light and is completely safe
provided you do not logk direcily into the beam when eye
damage could resull. Do not use in the presence of children
unless a diverging lens is fitled. DON'T MISS THIS SPECIAL
BARGAIN! Price £29.95 plus £3.00 insured delivery.

BARGAINS STILL AVAILABLE

RE-CHARGEABLE NICADS ‘D" SIZE these are tagged for easy joining together
but tags can easily be removed, virtually unused. tested and gntd. £2 00 each
ret 2P141, 6 for £10 ret 10P47,

BRIGHT LIGHT SWITCH will control mains circuts up to 10 amps. gets its
switch pulses from car headlights, bnght daylight, etc, so it does not use
battenies and its sensor ts completely isolated from the mains, with full
instruction suppléed. Price £10 ref 10P46,

POWERFUL 12V MOTOR was intended for Sinclar Electnc Car, rating approx.
V3HP Pnce £1% plus £2 post.

3 INCH FOO Hitacty ref. HFD 205SXA. deal replacement or second dnve in
most computers, especially Amstrad 6128, efc. Pnce £30 plus £3 post.

SOLAR POWERED NI-CAD CHARGER 4 NI-CAD batteries AA (HP7) charged in
eight hours or two i only 4 hours. It s compiete, boxed ready 1o use unit.
Price €6 Qur ret. 6P3.

S0v 20A TRANSFORMER “C" Core constuction so quite easy to adapt for other
outputs - tapped mains input. only £25 but very heavy so please add £5 if not
collecting. order Ref. 25P4.

FREE POWER! Can be yours f you use our solar cells—sturdily made modules
with new systenT bubble magnifiers to concenirate the light and so eliminate the
need for actual sunshine—they work just as well in bright ight. Voltage input is
45—you join 1n. senes to get desired voltage—and in parallet for more amps.
Module A gives 100mA, Price £1, Our ref. BD631 Module C gives 400mA,
Price £2, Our ret. 2P199. Module D gives 700mA, Price €3, Our ref. 3P42.

SWITCH AC LDADS WITH YOUR COMPUTER Ttus 15 easy and rehable if you
use our solid state relay. This has no moving parts, has high nput resistance
and acts as a noise barrier and provides 4kW isolation between logic terminals
The tum-on voltage is not critical, anything between 3 and 30V. internal
resistance 15 abeut 1K ohm. AC loads up to 10A can be switched Pnce 15 £2
each Ref. 2P183

METAL PROJECT BOX Ideal size for battery charger, power supply eic: sprayed
grey, size 8 x 414" x 4* ugh, ends are louvered for ventilation other sides are
flat and undrilled order Ret. 2P191 price £2.

BIG SMOOTHING CAPACITOR. Sprague powerlytic 39.000uF at 50V £3. Dur
Ref. 3P4t

4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered overall
Each copper core size 7/0.2mm  Ideal for long telephone runs or similar
applications even al mains voltage. 20 metres £2 Our ref. 2P196 or 100
metres coil £8 Drder ref. 8P19.

TWIN GANG TUNING CAPACITOR. Each section 15 000SuF with tnmmers and
good length Y4 spindle. Oid but unused and in very good condition £1 each
Qur ret BOG30

13A PLUGS. Good British make complete with fuse, parcel of 5 for £2 Drder
ref. 2P186.

13A ADAPTERS - Takes 2 134 plugs. packet of 3 for £2. order Ref. 2P187.

20v - 0 - 20v — Mains transformers 212 amp (100 watt) loading, tapped
pnmary. 200-245 upright mountings £4. order Ref 4P24

BENCH ISOLATION TRANSFORMERS 500 watt - 230v in and out with plenty of
tappings (o give exact volts. £12. + £3

BURGLAR ALARM BELL - 6™ gong - OK to fix outside in the rain and shelter —
mains operation £8. Ref. 8p2

24 HOUR TIME SWITCH — 16A changeover contacts, up to 6 onvoffs per day
Nicely cased, irtended for wall mounting. Pnce £8. Ref 8P6

CAPACITOR BARGAIN - axial ended — 4700uf (+ 25v Jap made. Normally 50p
each, but you will get 4 for £1. Ret. 613.

PIEZO ELECTRIC FAN an unusual fan. more Iike the one used by Madame
Butterfly. than the conventional type, it does not rotate The ar movements 15
caused by two wibrating arms It s American made. mains operated. very

ical anc causes no i So it 15 ideal for computer and
coaing Price 15 only £1 each. Ref BD605

QUICK FIX MAINS CONNECTOR — A must for your workshop. Saves
putting on plugs as you just push the wires under the spring clips.
Automaticaity off wher iid is up. Price £7.50. Qur reference 7P5/1.

BT HANDSET with curly fead terminating at BT plug. Colour cream. Pnce
£5.00. Qur reference 5P123.

STERED SPEAKERS - Each 10watts 8ohm and twin speakers mounted in
Walnut-fimsh cabinets size 16in high x 10 wide x 61 deep. Front is
black Dacron and the hnish is very pleasing. Price £7.08 per pair. Extra
postage and packing £3.00. Qur reference 7P6.

DO YDU WANT T0 MEASURE AC AMPS? — We have fourd a few more of
the 50hz 0-40amp AC 2'%in diameter panel meters, made for RAF
equipment these are very reliable and robust. Price £5.00 each. Qur
reference 5P105.

GPO TEST METER 12/C1

20.000 opv. 13 AC/DC ranges, including all the usual ones and a very
usetul low ohms range, also shunt provision for reading up to 10a. DC.
Itis in a real leather carrying case and comes complete with leads,
prods and croc chps. Price £7 Ref. 7P5.

8" GREEN SCREEN MONITOR

Complete and in a case with optional tilt stand for impreved viewing
angle. A very compact unit measuring only 10%2"x 10%2"x 714" high
operates from a 15V DC supply - composite input so «deal for use with
Electron or similar computers. Used, but we test before despatch and
guarantee 6 months. Price £17.50 — Qur Ref: 17P1 - please add £3
post.

CAMERA TUBE - Mullard PLUMBICON ret XQ1020G. Believed unused.
Few only at £50 each.

UNUSUAL MAINS MDTOR - Quite small, measures only 2in x 2in x lin
approx., butis surprisingly powerful. it revs at 3,000rpm and 1s reversible.
It has good length Yain dameter spindle. Price £1.00. Order ref BD640.

POWERFUL IONISER
Generates approx. 10 times more JONS than the ETI and similar
circuits. Will refresh your home, office, shop, workroom etc.
Makes you feel better and work harder - a complete mains
operated kit, case included £11.50 + £3 P&P.

J & N BULL ELECTRICAL
Dept. T.V., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 50T.

MAIL DRDER TERMS: Cash, P.D. or cheque with order. Orders under
£20 add £1 service charge. Monthly account orders accepted from
schools and public companies. Access & B/card orders accepted.
Brighton (0273) 734548 or 203500.

SPRING LOADEQ TEST PROOS - heavy duty. made by the famous Buigin
comparty. Very good quality. Price four for £1. Ret BDS97

CURLY LEAD - four core, standard replacement for telephone handset. extends
to nearly two metres. Prce £1 each Ref. BD599.

TELEPHONE BELLS — these will work off our standard mains through a
transformer, but to sound exactly hike a telephone, they [hen must be ted with
25Hz 50v. So with these bells we give a circuit for a suitable power supply.
Price 2 belts fer £1. Ref.-BD600.

ASTEC PSU. Mains operated swilch mode S0 very compact (612" x 4" x 2°
approx ) Outputs: +5 Voits 3.5 amp  +12 Volts 1 5 amp. 5 Voit 1.5 amp.
Brand new. Nermal price £30+ Our price only £10 Ref. 10P34

APPLIANCE THERMOSTATS - spindle adjust type surtable for convector heaters
or similar Pre 2 for £1 Ret. BD582

3 CORE FLEX BARGAIN No.1 — Core swze 5mm so «deal tor long extension
leads carrying up to 5 amps or short leads up to 10 amps. 15mm for £2. order
Ref 2P189

3 CORE FLEX BARGAIN No.2 — Core size 1 25mm so surtable for long
extension leads carrying up to 13 amps — or short leads up to 25A. 10m for
£2 order Ret 2P190.

CASE WITH 13A PRONGS - to go into 13A socket. mice size and suitable for
plenty of projects such as car batiery trickle charger, speed controlier. time
switch, night light, noise suppressor. dimmers etc Price - 2 for £1. Ref.
BD565

ALPHA-NUMERIC KEYBOARO - this keyboard has 73 keys with contactiess
capacitance switches giving long trouble free e and no contact bounce. The
keys are arraned in two groups, the main area fied 15 a QWERTY array and on
the nght ts a 15 key number pad, board size is approx. 13" x 4" - brand new
but offered at only a fraction of its cost namefy £3. plus £1 post. Ref. 3P27

TELEPHONE EXTENSIONS - it 15 now legal for you to undertake the winng of
telephone extensions. For this we can supply 4 core telephone cable, 100m conl
£8.50. Extension BT sockets £2.95 Packet of 50 plastic headed staples £2
Dual adaptor for taking two apphiances from one socket £3.95. Leads with BT
plug for changing old phones 3 for £2

WIRE BARGAIN - 500 metres 0.7mm sofid copper tinned and p v ¢ covered.
Only £3 + €1 post. Ref. 3P31 - thal's well under 1p per melre, and this wire
15 ideat for push on connections.

INTERRUPTED BEAM KIT — this kit enables you to make a switch that will
tngger when a steady beam of intra-red or ordinary light is broken Main
components — relay photo transistor, resistors and caps etc. Circuit diagram but
no case. Price £2. Ref. 2P15.

3-30V VARIABLE VOLTAGE POWER SUPPLY UMIT — with 1 amp OC output.
intended for use on the bench for expenmenters, students, nventors, service
engineers etc This 1s probably the most important piece of equipment you can
own. {After a multi range test meter). It gives a variable output from 3-30 volts
and has an aJtomatic short circuit and overload protection, which operates at
11 amp approximately. Other features are very low nppie output. a typical
npple 1s 3m\ pk-pk, TmV rms. Mounted in a metal fronted plastic case, this
has a voltmeer on the front panel 1n addrtion to the output control knob and the
output terminals. Price for complete kit wath full instructions 1s £15. Ref. 15P7.

TRANSMITTER SURVEILLANCE (BUG) - tiny, easily hidden. but which will

enable conversation to be picked up with FM radio Can be housed in a
matchbox. All electronic parts and circuit. Price £2 Ref. 2P52
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Access

CATALOGUE available - range of components greatly increased — over 136 pages fully illustrated. Price £1.00 per copy (free upon request with orders over £15). Credit Tickets (3),

Special Offer Sheets, Order Form and Pre-Paid Envelope. Order your copy now.

OCTOBER SPECIAL OFFER

12V Twin
Ruorescent

Lamp
12" Double
Tubes

RESISTORS — CARBON FILM 5%

14w 1RO to 10M (E12 Range}
12w 2R2 10 10M (E24 Range)
1W 10R to 2M2 {E12 Range)
2W 10R (0 2M2 (E6 Range}

2p each. 15p/10. 75p/100
2p each. 15p/10. 75p/100
5p each 40p/10. 3.00/100
8p each. 60p/10. 6.00/100

Ideal for Boats,
Caravans, Vans, etc
Attractive white fitting, ribbed perspex diffuser. On/off switch
3ft cable. Transistorised circuitry. Keyhole fixing. 12V D.C. 8W
Tubes. 368 x 67 x 43 mm

ONLY £4.99
TERMINAL BOX

Terminal Junction Box for powering D.C.
accessories. Gives three pairs of pillar
screw terminals colour coded red and
black. 30cm lead fed from cigar lighter
plug. Current: 3A max. Dimensions: 84
55 x 32 mm.

Order Code: SO/158.

1+ 10+
erice— £1.50 £1.25
LOGIC PROBE

Stmple to use — good quality — Iggic probe. Displays the

logic state of each gate of . C-Mos, etc. devices. zogic

state displayed in light and sound.

Puise enlargement bility allows puise di

down to 25nsec.

Suppli?d complete with comprehensive instruction

's":e"c'i‘;cmnl 12 YOLT RECHARGEABLE UNIT
v 10 x D size nicad {4 Ah}

Working Voltage: 4-16 Vdc i
Thresholds:HI — 70% Vcc encapsulated in a black plastic case

LO - 30% Ve Fuse holder Gives 12 volt
Input impedance: 1 Mohm  0utput when charged. Ex
Max. input f y: 20MHz Fully

Dimensions 245X 7575 m.m.

Order Code —~ TEST/LOGIC
£6.93 each P&P £)85 + VAT
price - £7.99 £6.25 each for ten.
NI-CAO BAITERY CHARGER
Universat. PRICE: 1+ £4.50 each
10+ £4.25 each

100+ £3.75 each
NI-CAD BATTERIES
AAA £1.25 £1.20 ea/10
AA 90 85 ea/10
C £210 £1.90 ea/10
D £250 £220 ea/10
PP3 £4.90 £390 ea/10

20 FUSES
QUICK BLOW - 80mA, 100, 125, 160, 200. 250, 315, 400, 500, 630, 800,
1A, 125 15,186,225 315, 4,5,63 45p/10
TIME DELAY - 50mA, 60, 80, 100, 125, 180, 200, 250, 315, 400, 500, 630,
80O, 1A, 1.25, 1.6, 2, 2.5, 3.15, 4, 5, 6.3, 10 90p/10

1 DOMESTIC MAINS FUSES [ 17/a” QUICK FUSES |

28, 3A, 54, 13A E1LOV10 S00mA. 1A 1254, 24, 124
il

50p/10
Extension Lead § Mir 2%
BT APPROVED Wiring Tool %0
Plug - 431A Bp
EQUIPMENT Shimtel Phone 1.5
Master Socket {Flush) £29 Viscount Phone 2604
gﬂasm Sockat (Surface) on Ss::z%o: Knt &
econdary Socket {Flush] £19 inng Diag
Secondary Socket {Surface) 0nn 100K 3W W/W/
B.Y. Cable (per metre| 159 Pots £1.50
Per 100 metres. £1200
Lie Jack Cord with Plug nxs —_
EY500A 220 ,
EZ41 285
Enquiries are wel- E781 085
comed for any other GysQ1 LT INTEGRATED
valve not listed here. (232 126
Type Price (£) KT6B{G.EC.)  18.00
41 205 KT77 1150
DAF96 105 KT88(GEC) 19.00
DF96 0.80 PC88 145 TDA2532 280
DK96 270 PCO2 305 TDA2560 3.20
oM71 3.00 PC300 145 741 0.16
DY86/87 070 PCCBB 0.85 CAB10aM 120
DYB02 0.95 PCCag 0.80 CA3020 210
CV850 255 PCC189 090 CA3065 160
CVa015 285 PCFBO 0.95 HAT366WR 159
E180F 855 PCF82 1.00 LA4422 3.20
EABCB0 0.85 PCFB4 080 LC7131 4.0
EAF4Z 155 PCF86 130 LM324N 0.40
EB91 135 PCF87 060 LM38ONS-P 0.80
EBC41 350 PCF200 200 LM38ON14-P 180
EBF80 030 PCF201 200 LMI0VIN 3.20
ECCa 1.05 PCF800 125 LM1456N 135
ECC82 0.95 PCF801 190 LM3300N 0.50
ECC83 120 PCF802 110 M51513L 230
ECC84 085 PCF805 175 MS1515L 3.15
ECC85 1.00 PCFBO6 12§ MCI307P 1.99
ECC88 125 PCF808 165 MC1327P 150
£CC189 090 PCL82 105 ML237B 2.30
ECF80 085 PCL83 255 NES55 020
ECF82 0.90 PCL84 105 SAS560S 1.85
ECF83 195 PCL8S 090 SAS570S 1.85
ECH3S 380 PCL88 255 SAS580 285
ECH81 145 PCLBOS 1.05 SAS530 285
ECHB4 155 295 SN76226DN 130
ECL8S 0.80 PFL200 180 SN76227N 110
CL86 180 PL33 155 SN76533N 1.75
F80 080 PL36 180 STKO15 6.20
EF86 185 PL82 080 TA7203P 250
EF91 205 PLIS 205 TA7204P 250
EF95 170 PL504 155 TA7205AP 1.80
EF183 0.95 PL508 275 TAA550 0.50
EF184 1.05 PL519/509 520 TAA611A12 350
EHZ0 1.00 PL802 555 TA1208B 1.30
EL34 345 PYB1/B00 115 SA/SQ 1.30
ELI6 230 PY82 1.80 TBA520 150
ELB1 700 PY88 080 TBAS530 120
ELB4 240 PYS00A 225 TBA540 164
€L85 500 PY80Y 0.75 TBAS60C 150
ELBE 695 UABCBO0 0.90 TBAB10S 120
EL509 7.90 UAF42 1.30 TBA9502A 3.05
EL519 800 UBCAt 435 TCA270SQ 4.02
MBO 090 UBCB1 175 TDAT006A 245
EM84 180 UCCBS 080 TDA1035S 4.50
EMB7 390 UCF80 125 TDA1170S 199
EYS1 0.95 UCH42 565 TDAI352A 1.80
EY86/87 0.70 UCHB1 205 TDA2030 1.80
EY88 030 UCL82 1.85 TDA2530 220

RESISTOR KITS — each value individually packed

1/8W pack 10 each value E12 - 10R to 1M 610 pieces 450
/W pack 5 each value E12 - 10R 1o 1M 305 pieces 295
1/aw pack Poputar - 10R to 10M 1000 pieces 6.50
\/2W pack 10 each vatue E12 - 2R2 to 2M2 730 pieces 7.75
law pack § each value E12 — 2R2 to 2M2 365 pieces 470
V2W pack Poputar - 2R2 to 10M 1000 pieces 950

1W pack § each value E12 - 2RZ to 1M 353 pieces 1375
2W pack 5 each value E6 - 10R to 2M2 317 pleces 21715
ADDITIONAL KITS
DISC CERAMIC 50V 125 pieces £350
ZENER DIODES 5ea 55 pleces £350
LECTROLYTICS R 100 pieces £725
FUSES Q/BLOW 20mm 80 pieces £3.75
FUSES T/DELAY 20mm 80 pieces £7.50
PRE-SET POTS-H 120 pieces £6.75
PRE-SET POTS-V 120 pieces £6.74
SOLOER: 60% TIN 40% ALLOY
22g Non-corrgswe Multi-core Solder.
m Reel £4.99 each 10 Reels E3.75 each
SOLOERING SECTION
Soldenng Station complete with CS 18W. as above 1090
of Iron {state which} 72.50 Antex 15W iron 540
X$25 W Iron kivcomplete with Antex 18W iron 5.60
stand, Im lead & plug attached 820 Antex 25W iron 580
CS17 Iron Kit 799 Antex elements 30
€15 Iron Kit 8 Antex bits 115
XS$25 W Iron ki/complete with steel Antex siands 22
& plug attached 11.00 Soidersucker

Spare n

9
ozzies for Soldersucker 0.60

?RVX PORTASOL GAS SOLDERING EIRON
RICH 1

Pl
SPARE TIPS - 1, 24, 3.2, 48mm

6.00 each

£4.00 each
Goldklene Degreasing Aero Duster 155
olvent 78 Super 40 1.94
Switch Cleaner Lubri 18 Rapid Fire Extinguisher 3.45
Supa Freeze-it .46 Sllicone Grease Tube 182
Foam Cieanser 26 Sllicone Grease Spray 148
4 Heat Sink Compound 120

1

1

t

1.
Video/Tape Head Cleaner 1.1

1.

1

1

1

Plastic-Seal 46 Solda-Mop
Asro-Klene 116 Light guage 0.08mm 0.80
Anti-Static Spray effist 28 Standatd gaugel.2mm 0.78
Excel Palish 24 Industrial reel 1.2mm 29
TRANSISTORS + OIODES Type Price (£}
: BF185 0.28
Type Price (£) Type Price () BF194A 0.15
AC128 030 BC23 012 Brqog 012
AC128K 0.38 BC2 012 gr224y 020
AC1a1 058 BC251/A/B 014 Br2ag 015
AC141K 038 BC262 0.26 graa1 018
142 040 AB 29 pgrrg7 022
AC142K 0.38 8C301 0.36 groeg 026
152 048 BC302 038 prosg 030
AC153K 0.46 BC303 036 proes 034
AC176K 0.32 BC307A 015 BE263 038
AC187 040 BC3178 095 geaz0 030
AC187K 042 BC323 090 gron 028
C188 0.24 BC327 0.10 Br373 022
AC188K 0.38 BC328 010 gE27a 034
ACY22 150 BC337 008 grygq 0.46
AD142 0388 0.10 gry3e 040
AD149 095 BC350A 024 gr3yy 038
AD161/162 120 BC351 016 gr33g 028
AF114 0838 BCS16 035 Briss 0.42
AF115 2110 BCs47 008 gE377 027
AFt16 2,10 BC440 036 prasy 030
AF121 066 BC548 008 peagy 036
AF124 070 ABorC 0.10 gFRs} 0.36
AF125 050 BC549 008 geRgy 032
AF126 050 AorB 0.%0  BFRO 086
AF127 050 BC550 0.0 pBrra) 0.68
AF139 056 AorB 0.10 gET43 038
AF178 150 BCS67A 010 Rryso 032
F23 0.65 BC558A 010 grys; 032
AF2795 140 BCY70 036 pgrys; 0.32
ASYS0 520 BCZ10 321 Brysg 0.80
AS217 200 BCZI 260 Bryggs 134
AU110 290 BDI124P 120 gR1go 020
AY102 432 BD129 030 gR101 076
B840C200 1.03 BD130Y 058 pRig3 0.60
BA11S 012 BD131 0.46 gR303 275
BA121 0.40 BD132 050 pry39 080
BA148 0.16 BDI135 026 gRyss 042
BA155 012 BDI136 026 g5x20 0.20
8A157 0.20 B0137 028 g3vsz 035
B8B1058 032 BD138 030 pSygsA 025
8B105G 030 BD139 030 gY100A/02 090
BB1108 042 BD140 0.29 gT101/300 275
BC108 0.10 B8D142 160 §T101/500 326
ABor C 014 BD145 182 811027300 360
8C109 0.10 BD1508 050 87106 208
ABor C 0.14 BD160 158 gry1g Y20
8C115 0.15 BD165 045 gr11g 330
BC117 028 BDI83 070 §T138/5600 038
BC118 020 BD201 052 gT151/560R 0.90
8C119 043 BD202 057 BTY79/4400R  2.80
8C125 014 BD222 080 g104 T80
BC140 048 BD225 040 BU10S 140
BC141 036 BD232 052 gij108 190
BC142 026 BD234 030 BUI26 180
8C143 036 BD235 030 gU133 190
BC1478 0.16 BD236 036 gy 160
8C148 090 BD237 038 g205 140
BC1488 012 BDA10 076 gU208A 150
8C149 012 BDA33 064 B326S 175
BC149C 0.14 BD439 085 07 140
B8C159 0.14 BD441 085 BUxs0 290
0.16  BD507 105 gyy2o 275
BC160 038 BD520 120 gUv69A 290
8C16) 030 BD587 0.88 p(veon 198
BC168B 025 BD707 080 By100 0.80
BCI70/A/B/C 0.2 BDX18 100 By103 050
BC171/AB 0.0 BDX32 175 Byi2 060
BC172/B/C 012 BF115 032 By126 010
BC177/B/C 024 BF117 050 gy127 0.08
BC182AB/C 010 BF119 082 py133 0.10
8C182L 010 BF125 042 By135 035
B LC 0.42 BF127 044 gyiea 045
BCIBVAB/C  0.10 BF154 014 gyi79 060
BC183L 0.10 BF157 046 Byyg; 080
LA LB LC 012 BF160 023 gy1ga 038
BC184 0.08 BF167 032 gyigy 065
ABCLLCLB 010 BF177 042 gyjgy 675
BC212/A/B/C 010 BF178 036 nyias 0.64
BC212L 0.10 BF180 027 gyjag 072
LA LB 0.10 BF181 027 gy206 014
BC2I¥AB/C  0.10 BF182 032 gy207 016
8C213L 0.10 BF183 032 gy210/400 .21
LALBLC 010 BF184 047 By210/800 022

.00
00 335 26.45
V8500 25.00
V18700 2500 386 26.45
i 2500 387 26.45
VT3300 500 388 2645
95003 500 481 2645
V13700 500 482 2645
VT3900 500 7000 2645
A 5.00 3300 26.45
V4200 2% 3100 2645
09 9300 2645
R RS gm o xd
H 2145 Seo e
2 2145 300 26.45
< ANYO/ |
HAD11G KD CREA,
HRD111 145 Cohicero ey
HRD120 145 :
HRD121 145 PHILIPS
RD220: 145 DV462 25.45
HRD225- 1.45 45
R2200 45 6520 2545
HR3320 @ 5o o
HR3330 45 -
SLCs 2345
HR3350 45
R3360 45 SLCE 2345
HR3660 SLC? 2345
2000 45 SLCB 39.45
L‘E‘?}Bﬁ :g SLC20 2945
SLC2a 29.45
RILEY 42 S1c30 2945
SLC33 29.45
HR7650 45 2 2345
HR7700 % o 2945,
NATIONAL SLC60 33.45
NASONIC s SlKka5 39.45
NV230 ®es 20 £
Nv2s0 42 sisoo 24’50
NV280 .45 518080 2450
300 45 TOSHIBA
e A Ee o
45 v33 2950
R 45 vss 2145
V380 5.45 2450

ALL 13A. FUSED WITH NEON INDICATOR
2-WAY £2.75 each £2.50ea/5
3-WAY

aWAY £3.99 each £3 T5ea/5
4WAY with lead & plug  £5.75 each £5.25ea/
I+

10
PLUGS 13A 3-pin fused £0.46 each £0.42ea/10

DATA VOLUME 1 - Trans. data & drawings
A-BUY £9.99

DATA VCLUME 2 - as above C-Z £1075
DATA VOLUME 3 - 2N-2N6735 £10.20
DATA VOLUME 4 - 25A & on £13.50
DIODES YOLUME 1 £10.75
DIODES YOLUME 2 £10.65

Both Valumes £20.60
1.C. CMOS £8.95
VC.TTL £1950
tC. LIN VOLUME 1 £6.95
LC. LIN VDLUME 2 £6.99

Both volumes £13.00
THYRISTORS A to 2 £10.45
TRANSISTORS Ato Z £5.40
TRANSISTORS 2N-3N £5.50

Both volumes £10.00

13A TEST PLUG - useful for testing
13A sockets.
PRICE: 99p ea. 10 off 90p ea.

TEST PRODS - FUSED 99p pair
SAFEBLOC - Quicktest — Mains -

£6.75 each
HELPING HANDS WITH
MAGNIFIER £3.99

POWER SUPPLY — 9V 800mA
Good quality power supply
manufactured by Commodore.

An attractive box with two leads, input

mains lei:d nearly 2 metres long and

output lead — again nearly 2 metres long

terminaiing in a 2.1mm DC plug.

Input: 24DV AC

Qutput: 8V 800mA.

Quantity available: 385 pcs.

Order Code: - S0/036
1+ 10+

PRICE £3.95 £3.50

FERGUSON  8903/3V00/3V01/3V06/
3IVI§/3V22/3V23/3V24/
3V29/3v30 33.50
Ve All sets 39.50
PANASONIC  NV-2200/3000/7000/7200/
8400/8600/8170/8610/8620
39.50
VEH0120/31 39.50
VEH0218 3835
VEH0177 52.50
SANYO VTC9300/3455/9500 52.50
VTC5000/5300/5400 52.50
HITACHI/GEC VTS000E 3550
Original/8/93/95 35.50
OriginalWVT111E 35.50
Original/VT33E 35.50
SHARP Universal 55.00
SONY C5/C&/C7/SLB000/8800
47.75
Original/SLL9 48.00
Original/SLC20/30/40 48.00
Original/SLCS6/7 48.00
Original/8000 48.00
TOSHIBA V5470A/B/D/P 48.00
48.00

FERGUSON/JVC Capstan Motor 3V00-

3v22 35.00
FERGUSON/JVC Drum Motor

3v00-3v22 35.00
SANYQ Reel Motor VTC5150 9.

60
SHARP Reel Motor VTC5160, VC9300 18.45

SHARP Reel Motor VC483 18.45
SONY DC Motor BHF/1100D €7 30.50
FERGUSON/JVC Capstan Motor  25.50
FERGUSON/JVC Take Up (dier
3V00-3V16 4.80
HITACHI F/Fwd Rewind 686 1471 225
HITACHI F/Fwd Rewind 6886971 190
HITACHI Idler 6413663 225
SANYO Reel Idler Assy VTC §150 143-0
6627-01201 5.95
SHARP [dler NIDL 0005 GE22 190
SHARP Idier NIDL 0006 GE22 190
SONY Rewind Kit A-670-634-88 4.95
SONY Rewind Kit A-§70-639-18 4.50
VIDEO BELT KITS
AKAI 9300/9500/9800 2.00
HITACHI 5000 1.35
8000 1.05
JvC HR7650-3V31 68
PANASONIC  NV7000/7200 104
NV20008 1.07
NV300/333 122
NV777 116
NV8600/8610/VO11 145
SANYO VTC5000 .90
VTC5300 1.80
9300P 2.00
5500 1.00
SHARP VvC7300 129
VC6300/6600 157
8300 170
9300 110
SONY SLCS7 1.64
SL8000/8600/8600 2.60
SL3000UB 2.05
SLCe 1.85
T9 218
THORN 3V29HR7200 170
TOSHIBA V8600 140
V7540 150
9600 1.15
AMSTRAD 7000 140
JVe HR3300/3320/3360  2.00
HR7000 90

T.V. AERIAL ACCESSORIES

Co-Ax Cabie 75 Ohm 100 Meire Reel £11.00
1+ 10

+
Co-Ax Metal Plug 20p, 18p
Co-Ax Line Socket 25p, 22p
Co-Ax Line Connector 12p, 10p

Co-Ax In-Line Splitter 84?
TvNideo/Computer Combiner 7042 4.05
TV indoor Amplifier 7253

Improves signal 3 times £16.95
Second Set Ampiifier 7243

Improves signat to 2 sets 50% £15.75
CB Interference Suppressor 9700

Minimises CB interference on TV £5.56

TV/FM Diplexer 9006
Separates UHF TV signals from FM radio
signals £4.95

END NIPPERS - Economy

Yellow insul. handies. Length 412

Order Code SO/024  Price: £1.00 Per 10: %0p sach
FLAT NOSE PLIERS - ¢conomy

Yellow insul. handies. Length 4"

Order Code SO025  Price: £100 Per 10 3p each

ORDERING. All components are brand new and to full specification. Please
add 85p postage/packing (unless otherwise specified) to all orders

EAST CORNWALL COMPONENTS

119 HIGH STREET

WEM

SHROPSHIRE SY4 5TT r1EL: 0939 32689
TELEX: 35565

and then add 15% VAT to the total

Minimum order £5.00. Either send

cheque/cash/postal order or send/telephone your Access or Visa
number. Official orders from schools, universities, colleges etc most

welcome. (Do not forgat to send for our catalogue

only £1.00

per copy). Delivery by return on ex-stock items. All prices subject to
change without notice. RETAIL shop open Mon-Fri 9.00-5.00. Sat 9-12.00.
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LEVISION

Deregulation and its Consequences

Deregulation has been the order of things ever since retail price maintenance was
abolished many years back. It has brought the consumer great benefits in the form of
cheaﬁer goods and greater variety. It has also brought about great changes in the way in
which industry, in particular the consumer electronics goods industry, is organised. We
have seen the takeover of the indigenous UK consumer electronics industry by, in

articular, Japanese setmakers. It had always been assumed that a major reason for
apanese interest in establishing plants in the UK was to obtain a secure base to serve
the EC countries. That remains an interest of course but more recently those who run
the Japanese plants have been expressing concern at the way in which things are going as
a new wave of competition develops. First we had own-brand goods sourced from
various Far Eastern countries — a continuing development — then the major Korean
manufacturers (and not to forget Taiwan's Tatung) decided to enter the market directly.
What next? Well, there are consumer electronics manufacturing plants dotted through-
out the Far East, but it does come as a bit of a surprise to ﬁndgtgat China looks set to
become a major force in the market. The Chinese TV setmaking capacity has been
expanding rapidly, and in 1987 well over nineteen million sets are understood to have
been produced in the People’s Republic. Concern is being expressed over the fact that
quite a lote of these seem to be entering the UK via Hong Kong.

The Chinese manufacturer Huanyo has gone one better in establishing a UK base at
Corby, where production is scheduled to reach over 70,000 sets in the first year — the
plant has been in operation for some ten months, producing 14 and 20in. mO(Kels almost
entirely from imported kits (including the c.r.t.): 16 and 18in. models are expected to be
introduced next year. This operation 1s actually a joint effort run in conjunction with UK
distributor Treatlink. The two companies have invested some £300,000 in the venture,
but the know-how comes from Huanyo which has provided the works manager and
three technicians. Twenty two unskilled UK workers have been taken on and, according
to works manager Chen Shu Dong, are “beginning to do well”. **After some months the
British workers are coming up to standard™ he added, and apparently some are to be
sent to China for training. That comes as a bit of a shock when you consider the UK’s
tradition of TV development and manufacture. But, it seems, that’s the way things are
going. Huanyo is planning a similar operation in the USA, where the last indigenously
owned manufacturer Zenith is seriously considering pulling out.

Deregulation has certainly %;iven free rein to entrepreneurs but, true to the UK’s
reFutation of being a nation of shopkeepers, it seems that far more effort is going into
sale and distribution than manufacture. We have of course commented before on the
problems manufacturers face in the UK — the recent sharp rise in interest rates is yet
another example of government unhelpfulness in this respect.

That rise in interest rates comes as a result of balance of payment problems fuelled by
a massive credit expansion. And where did that credit growth come from? You guessed
it, deregulation in the banking industry. The latest figures from BREMA, for the first

uarter of 1988, show the way in which consumer electronics goods are contributing to
the balance of payments probﬁem. Imports of TV sets, VCRs and audio equipment were
all substantially higher than in the same quarter of 1987 and the signs are that the trend
has continued. The 490,000 TV sets imported during the first quarter accounted for 51

er cent of the market compared with 34 per cent during the equivalent months in 1987.

owadays of course this means a loss of market share by the UK's Japanese
manufacturers. At the large-screen end of the market 70 per cent of sets are still UK
made, but this falls to 32 per cent with small-screen sets. VCR imports increased by 65

r cent and it’s no wonder that the J2T operation came to an end in the UK.

pokesmen for Japanese manufacturers in the UK have talked of *‘serious market
destabilisation” and “total commercial irresponsibility”, but in the context of
deregulation what can you expect? The consumer benefits in the short run but the
consequences of total deregulation are much greater volatility in markets and economic
conditions, with long-term damage to industry. It’s of course impossible to draw up a
balance sheet in the midst of sucﬁ chaos.

Where is deregulation going to strike next? Well as you know the government would
like to see the principle apﬁlied to broadcasting. Keep the BBC as a sop to those who
want to see quality and the public service principle retained but abolish the IBA,
replacing it with a toothless Commercial Television Authority, and let a new generation
of broadcasters get on with it seems to be the view, with Sir William Rees-Mogg’s
Broadcasting Standards Council to make some appropriate noises when things get out of
hand. The trouble is that we all know where this could lead. The consequences of all this
deregulation are not pleasant to contemplate.

INDEX TO VOLUME 37

The index to Volume 37 is now available from the magazine’s editorial office (see page
881 for the address). Copies can be supplied for 80p each. Indexes for Volumes 35 and
36 are also still available, at the same price.

QUESTIONNAIRE COMPETITION
The draw has now been carried out for the prizes offered to those sending in completed
uestionnaire forms (June issue). The winners were A. F. Stark, Newport (first prize),
g. E. Stratton, Huntingdon (second prize), A. J. Paxton, Derby (third prize) and A.
Sherifali, Dunstable (fourth prize). We received several thousand completed question-
naires which are at present undergoing computer analysis. Our thanks to all those who
returned questionnaires.

893




Long-distance
Television

Roger Bunney

Few exotic signals were received during July, but there
was certainly a lot of DX-TV about. Both SpE and
tropospheric conditions were very active. First the SpE
diary for the month:

5/71/88 TVE (Spain) ch. E3; DR (Denmark) ch. E3.

6/7/88 TVE E2, 3, 4; RTP (Portugal) E2, 3; C+ (Canal Plus
— TDF, France) L4; NRK (Norway) E3.

TVE E3, 4; RTP E2, 3; RAI (Italy) IA; TVE-2 E2;
NRK E2, 3.

TVE E2, 3, 4; RAI 1A, B; RTP E3; ORF (Austria)
E2a; CST (Czechoslovakia) R1; TSS (USSR) RI;
NRK E3; TVA IA (Italian free station); JTV (Jordan)
E3.

TVE E2, 3, 4; RTP E2, 3; RAI lA, B; Tele Uno
(Italian free station) E3; C+ L4; JRT (Yugoslavia) E3;
+PTT (Switzerland) E2, 3; MTV (Hungary) R1, 2;
TVP (Poland) R1; ARD (West Germany) E2, 3, 4;
CST R1; RTSH (Albania) IC; TSS R1, 2, 3; NRK E2,
3, 4; RUV (Iceland) E3; JRT E3.

TVE E2, 4; RAI IA, B; C+ L3, 4; ARD E2, 3; ORF
E2a, E4; DR E3; MTV R1, 2, 4; JRT E3, 4; CSTR1,
2,3, 4,5 NRK E2; TVP RI; RUV E4. Sporadic E
propagation was present this day at up to 144MHz at
least.

RAI IA, B; TVE E3; ARD E2; JRT E3, 4, MTV RI;
TVR (Rumania) R2, 3; +PTT E3; TVP RI, 2; TSS
R1,2.

SVT (Sweden) E2; TSS R1, 2; CST R1, 2; MTV R1,
2; TVR R2; JRT E3, 4; RAI IA, B; +PTT E2, 3;
ARD E2.

NRK E2, 3, 4; SVT E2; TSS R1, 2; DR E4; YLE
(Finland) E3; JRT E3; TVE E2, 3, 4.

RAI IA, B; RTP E2; TVE E2, 3, 4; TVE-2 E2;
+PTTE2; C+ L3, 4; JRT E3, 4; ORF E4; CSTR1, 2;
TVP R2, 3; TSS R1, 2.

TVE E2, 3; RAI IA; DFF (East Germany) E4; TVP
R2; TSS R1, 2; CST R2.

NRK E2; TVE E3.

TSS R1.

TVE E3; RAI IA; CST R1; TSS R1, 2; RTM (Mo-
rocco) E4.

ARD E4; SVT E4; TSS R1, 2; TVP RI.

TVE E2, 3 4; TVE-2 E2, RTPE3 RAI IA, B; TVA
IA; TVR RI1; CST R1; TVP R1,2; JRT E3, 4; EPT
(Greece) E3; +PTT E2, 3,4, C+ L3, 4; TSSR1, 2, 3;
YLE E3; NRK E2, 3, 4; ARD E2; RUV E4.

TSS R1, 2, 3, 4; CST R1, 2; TVP R1, 2, 3; SVT E2;
NRK E2, 3; RUV E3, 4; MTV RI1, 2; EPT E3; CST
R1, 2; C+ L4; RAIIA, B; TVE E2, 3, 4, TVE-2 E2.
TSS R1, 2; NRK E2, 3; SVT E3; CST R2; TVE E2, 3,
4; RAI IA.

RUYV E4; BRT (Belgium) E3; DR E3; YLE E3; RAI
IA TVE E2, 3, 4; +PTT E2; TSS R1, 2; NRK E2, 3,

71788

8/7/88

9/7/88

10/7/88

11/7/88

12/7/88

13/7/88
14/7/88

15/7/88

16/7/88
17/7/88
18/7/88

19/7/88
20/7/88

21/7/88

22/7/88
23/7/88

24/7/88 ARD E2, CST R1, 4; RTSH IC; DR E3; JRT E4;
EPTE3; +PTTE2, 3; MTVRI TVR R2, 3 TVPRI,
2,3; TSSR1, 2, 3; C+ L4; NRK E2, 3; SVT E2, 3,4,
RUV E4; TVE E2, 3, 4; RAI IA, B; RTP E2.

ARD E2; SVT E2, 3, 4; CST R1, 2; TSS R1; TVP R1,
2; ORF E2a; RAI IA.

NRK E4; YLE E3; TVE E2, 3.

YLE E3; TVP R2.

DR E3; SVT E2, 3, 4; NRK E4; TVP RI; TSS R2;

25/7/88

26/7/88
2777/88
28/7/88
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RUV E4; RAI IA; TVE E3, 4.

TVE E2, 3; RTP E2; RAI IA; NRK E4; SVT E2; TSS
R1; TVP R1, 2.

TVE E2, 4, RAI IA; NRK E3, 4.

TVE E2, 3, 4; RTP E2, 3; RAI IA, B; also free
stations TVA IA Vldeolma IA and Telemarket ch. E2
(measured at 47.69MHz video carrier!); CST R1; ORF
E2a; IRT E3, 4; C+ L3; ARD E2; EPT E3; RTSH
IC; TVR R2; YLE E3; TSS R1, 2; TVP R1, 2; NRK
E2

29/7/88

30/7/88
31/7/88

1/8/88 ORF E2a; RTP E2, 3.

Despite the poor weather, with record rainfall, there
were two major spells of tropospheric propagation during
July. The 11th produced Band III and u.h.f. signals over
most of the UK from the nearer Continental countries —
Belgium, Holland, Luxembourg and France. The major
event however was over the 18-20th, when quite remark-
able results were seen. Apart from the usual signals, such
as those received on the 11th, DXers in the south/south
west were rewarded with Band III and u.h.f. signals from
TVE while TVE ch. E3 was received via tropospheric
propagation in St. Leonards! Countless TDF transmitters
were received, including many LS and M6 outlets. W.
German Band I/IlIl/u.h.f. signals were noted and there
was the bonus of French/German/Italian language recep-
tion from Switzerland on chs. E4, 6, 7, 9, 10, 31, 34 and
35. Reception extended as far as the Midlands, where
French stations predominated.

Cyril Willis excelled himself as usual, in particular with
ZTV (Zimbabwe) ch. E2 (Gwelo) at 1811 BST on the
21st, followed shortly after with an unidentified short-
duration ch. A2 (system M) signal. Cyril thinks that the
often received ch. E2 (or just Lf. of ch. E2) CNN
programme originates from the Telemarket/TV Ercalano
Italian free station. In connection with System M signals,
we gather from the BDXC that a ch. A5 (77.25MHz
vision, same as ch. R3) transmitter is currently in oper-
ation at Le Plessis-Robinson radiating CNN at 16W e.r.p.
and that a ch. A5 transmitter at Tower des Lavezzi in the
south of Corsica is radiating AFRTS programmes at 110W
e.r.p.

An excellent month then for DX-TV reception in the
UK. My thanks to David Oliver (Birmingham), Brian
Renforth (Newcastle), Peter Schubert (Rainham), Roger
Fussell (Torpoint), Cyril Willis (King’s Lynn), Tim An-
derson (St. Leonards), Bill Cotterill (Tipton), Simon
Hamer (Powys) and Iain Menzies (Aberdeen) for sending
in reception reports and comments.

The RSGB reports that on July 15th at 2100 GMT
Brian Sheepwash, a radio amateur in Co. Antrim, N.
Ireland, succeeded in establishing two-way contact at
144MHz with IA8 BEX in the Canary Islands. At some
3,065km this is a record. A remarkable feat, and our
congratulations.

More information has been received on the dramatic
transatlantic SpE opening on June 6th. It seems that the
S50MHz amateur band was active from 1650-0231 GMT,
two-way contacts being established as far west as Kansas
and Illinois. Using only 7W, one amateur made 111
contacts from Indiana down to South Carolina, while on
the 7th he made contact with Puerto Rico to the south
west. The opening was remarkable for the distances and
duration of signals. The type of SpE propagation —
double— or multiple-hop — is currently in question. A
single 50MHz station in Chicago managed a UK contact
through the noise, signals and general confusion! At the
same time US amateurs in the west established SOMHz
communication across the Pacific, as far as Japan. It was a
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truly historical v.h.f. opening, and much thought is being
given to the theoretical aspects of the propagation.

Hugh Cocks reports transatlantic SpE reception of
several ch. A2 transmitters in Portugal during June/July.
Stations identified include San Juan (Puerto Rico),
WGBH Boston, WCBS New York, WCBD Charleston,
WPBT Miami and CBFT Montreal. Ch. A3 signals were
present on many days. Hugh comments that he’s been
able to contact the UK on most days at around 0800 BST
using the 27MHz CB band (chs. 30-36).

A letter from Anthony Mann in Perth, Western Austra-
lia, reports on reception during the last six months. Up to
about May signals were mainly in the 30-40MHz band,
with various US pagers etc., though an amateur radio
contact was established between Australia and Japan in
mid-April at 144MHz. TV signals were received on chs.
E2, Rl and Ct (China) during May/June, but Anthony
experienced problems with the opening of a new ch. 10
(Band III) transmitter nearby — the station signs itself
“NEW 107,

News [tems

Europe: At a recent meeting in France the EBU con-
firmed its intention to strive for a common world-wide
HDTYV standard — also a common transeuropean stan-
dard for satellite broadcasting.

Israel: There are doubts over the future of the TV-2
service. Due to religious and commercial considerations
the Knesset has not passed legislation to provide funds for
the service. The treasury had anticipated that it would by
now, after two years, be self-funding and has made no
budgetary allocation for the present year.

Gibraltar: There is controversy over the transmission of
the ITN International News via Superchannel by the
GBC. Locals say that the service is too European ori-
entated and pressure is being brought on the GBC to
revise its news policy.

Spain: During the summer season TVE-2 is offering
foreign news commencing at 1230 local time — there’s
seven minutes of news in English, French and German,
with items from ITN, Antenna-2 and ZDF linked via the
ECS satellite at 7°E.

North America: A remarkable device called the “Ad
Zapper” is on sale, designed to pause your VCR while
recording films etc. in order to remove the commercials.
The unit recognises a change in video information on a
blank frame and, via its infra-red remote control link,
actuates the pause mode which continues until the unit
recognises the resumption of programme material. A

AERIAL TECHNIQUES )

~ AR300XL ROTATOR \

i

FULLY AUTOMATIC AERIAL ROTATOR FROM AERIAL TECKNIQUES. The ARI0OXL is a new
improved model which we have added to our rangs. The Rotor head unit has been redesigned, with a
more stresmbned casting and sturdier intemal bearings for longer life. The smartly designad Controf
Consol looks equally at home in either ‘shack’ or domestic surroundings. The moving pointer on the
consol, gves an instant readout of the seriaibeam heading, letting you know the aerial’s position at afl
| times. This system is ideal for most DXing and domestic uses. The off-set tul mount rotator
accommodates ALL types of VHF, TV and FM aerials both large & small, with 192 tbs/in {220kg-cm) of
motor torque. The system comprises two main the fully ic control box {consel)
and the rotator head unit which has a vertical load carrying capebility of 45kg (99 Ibs). The head unit
may be mounted on & mast with a size of up to 27 (52cm)in dismeter — the stubirotation mast is up to
1% " (40mm) in diameter. |f required, larger ‘U’ bolts can be supplied to sllow a 2~ stub mast to be
!. fitted (please ask for details). For heavier load appications, ar Alignment/Support bearing may be

fitted sbove the rotator {up 1o three serial srrays may be employed, depending on sizel.

AR300XL Automatic Antenna Rotator and Control Consol juses 3 core cable} ! (39 !5

SUPPORT BEARING for heavier load appsications. . . . . . . .

YOO Multisystem VHF/UHF 57 screen Television System, B/GH onm'on (5 5!8 MHz somll ANO

System L FRENCH standard [6.5MHz sound). ideal for TV/DXing) and Spoadic E monitoring, covers |

Band 1, 3 & UHF; 3-way power, 12v DC (ead supphed), Dry batteries & Mains operstion

(SAE leaflet!. . .. , ... £95.90
(tlml.c & Insurance on shove TV ({£5.50}

STOP MRESS . . . Reconditioned Labgear Upseaverters (Meins Powered) with built-in Pre-amp ami Gain

Contrel Mol for DXing £25.09
We are the specimkst cmmuw for oll ions —domestic, fringe, ion and OX. Try ow
by nd ¥ legua at 75p, full of ak the iatest equipment, please include SAE

with any other enquiries.
All prices inclusive of VAT & Carrniage. Delivery normally 7-10 days

EN

i1 KENT ROAD, PARKSTONE POOLE DORSET BH12 2&n
Tel; 0202 738232

ACCESS & VISA
Mail and Telephone Orders welcome

=

feature of this remarkable unit is the “pause jog™ which
overcomes the problem that some machines shut down
after two and a half minutes in the pause mode — the
zapper instructs the machine to record for one second
before such a shut-down, then resume pause. The zapper
can be programmed to switch the VCR over a four-cycle,
two-week slot, in conjunction with the machine’s timer
system. Sonatel Communications Research Ltd. of 502-
815 Homby Street, Vancouver, B.C., V6Z 2E6 markets
the zapper at $150.

Ireland: RTE has announced the adoption of the EBU
approved NICAM 728 digital dual-channel sound system
for use in its TV broadcasting network. Regular dual-
channel sound transmissions are not expected to start until
the 1990s. Details of the system, also the latest (July 1988)

RTA (Algeria) ch. E5 received by Garry
Smith (Derby) via SpE propagation on
June 7th, 1988. The signal is from the -
M. Cid transmitter.

IRISH T.V. DEALERS

VIDEOS UHF-VHF Ferguson, Sharp, ITT, Panasonic, Nord, etc
fully serviced. Top Loaders, from £150 each. Front Loaders

TV’'s UHF-VHF Most makes in stock 8,16, and multi Channel
remotes. Fully serviced from £75 each, untested off the pile

EXPORT SPECIALISTS

“Sets modified for African transmission’’

E.D.l. HOUSE, KYLEMORE PARK WEST,
DUBLIN 10. TEL. 0001 264139 or 263517

from £175 each.

£30 each.

T.V. TRADE SALES
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Fig. 1: Input/output tuned circuit arrangements. (a) Quarter-
wave u.h.f.; (b) quarter-wave v.h.f.; (c) half-wave u.h.f,
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Fig. 2: MOSFET/MESFET aerial amplifier circuit. For the

MOSFET version R1 120-4701) (see text), R2 82k}, R3 39kQ)

R4/5 10Q R6 and ZD omitted, CT 2-10pF trimmer, C1 1kpF

feedthrough, C3 22pF, C4 4-9pF, L1 coil to suit frequency, L2

10-12 turns 4mm diameter over 25mm (v.h.f./u.h.f. choke),

FB ferrite bead/toroid. Differences for the MESFET version:

R1 68-180Q R2 18kQ R3 27kQ) add ZD 7-5V and R6 270Q)

CT 1-5pF trimmer, C2 470pF, C4 2-2pF, stripline L1 35mm

long at 700MHz, 45mm at 500MHz (width 2-6mm), L2 6

turns 4mm diameter over 25mm (u.h.f. choke).

RTE-1 and RTE-2 transmitter list and a frequency/
channel allocation chart, are available from Reception
Investigations, RTE, Donnybrook, Dublin 4, Ireland.
Satellite TV: Micro-X intends to supply Astra receiving
systems for £190 and a model with tracking for £380.

Transmitter Information

The Danish Aabenraa ch. E27 and Hedensted ch. E30
TV-2 transmitters are now on air from 0800-1800 week-
days, using the PM5534 pattern with appropriate identi-
fication. The RTL+/Tele 5 Hamburg outlet is now on air
with full power (15kW) in W. Germany; a new SSVC
outlet at Goch on ch. E23 (vertical polarisation) is also
now operational. The Swedish Vasterass ch. E44 transmit-
ter is in full service at 1,000kW e.r.p. YLE (Finland) is
seeking to open a relay station at Tartu in Estonia.

Narrowband Preamplifiers

The June 1988 issue of the Polish magazine Amaterske
Radio contained much information on v.h.f./u.h.f. aerals
and amplifiers. While we are not able to follow the Polish
text in detail the diagrams are self-explanatory and much
basic information can be gleaned from the articles. The
amplifiers are all for narrow-band use, featuring input/
output tuned lines or coils with the input/output at 75¢)
tapped down at the earthy end. Quarter- or half-wave
tuned lines are used, trimmed by a small capacitance (see
Fig. 1). Fig. 2 shows a basic MOSFET circuit. The v.h.f.
version employs f.e.t.s such as the BF961/963/964/965/981/
982/991/992 while the u.h.f. version uses the BF960/966/
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980 series. Circuits for v.h.f. and u.h.f. operation are
similar, the difference being in the input/output tuned
circuits. The noise figure quoted is typically less than 2dB
with gains of 15-18dB. It seems that the main advantage
claimed is the selectivity when just a few channels are
amplified.

Use of a MESFET transistor in this circuit, e.g. the
S3000 or S3030 (Texas Instruments), MRFI6() or MRF966
{Motorola), CF300 or CF400 (Telefunken), or the Hitachi
3SK97/3SK121/3SK 124, gives operation at up to some
1.25GHz with typical noise figures of 0.5—1dB at a gain of
24dB with a 20MHz bandwidth.

While we pass on the circuit, anyone intending to adopt
it would have to be experienced in u.h.f. techniques.
Screening between the input and output sides of these
transistors is essential. Low-noise components should be
used, with lead lengths kept to a minimum.

For the MOSFET version the source bias resistor
should be selected for a current drain of 10mA, and will
be within the range 120-470€). The equivalent MESFET
bias resistor will be in the 68-180€) range.

TV Memorabilia

Andrew Emmerson of 71 Falcutt Way, Northampton
NN2 8PH is marketing a two-sided audio cassette, TV1,
which consists of old and some not so old recordings of
UK TV station identifications, jingles, scveral opening
sequences and close downs and real 405-line memorabilia.
You can relive the first day of Thames TV on July 24th
1968, 1964 BBC Schools’ music, the opening days of TVS,
ABC-TV, Rediffusion and even the whole Southern
Television “Southern Rhapsody” opening sequence (fond
memories of that one!). There are many such items on
side one. Side two consists of longer sequences such as the
sound track of the “Tale of a Tower”, the story of the
collapse and rebuilding of the transmitting tower at Emley
Moor. All good stuff that I listened to with pleasure. The
technical quality is only fair since much of the material
was recorded domestically. Pity that most of the record-
ings of station identification jingles tend to have the final
note decay cut off abruptly. Otherwise it’s a fine tape,
recorded on a BASF LH-EI cassette. The cost for fifty
minutes of nostalgia is a mere £5 including postage. If you
order, allow two-three weeks’ delivery time — overseas
orders should include the appropriate postage. Hopefully
other tapes will follow,

I've also recently viewed a VHS tape that discusses the
history of UK test cards. It takes the form of an illustrated
interview with a well known BBC engineer — Andrew
Emmerson is the interviewer. The tape covers develop-
ment from Test Card A through to the present. It should
be available shortly, once duplication has been arranged
— we'll provide details as soon as these are known. One
point that arose during the interview is that the early BBC
Test Card B is “lost™. If anyone has a copy of this card or
a photograph of it please let us know — it’s a variation on
Test Card A dating from the pre-World War Two era.

It has also become apparent that there’s a lack of
recorded 405-line material for the growing number of
enthusiasts who collect 405-line equipment. If you have
405-line recordings, pattern generators, etc. for disposal,
please drop us a line.

To conclude on this memorabilia theme, a friend
recently obtained a quantity of brand new Emerson 17in.
405-line TV sets that had been stored in a warehouse and
forgotten about many years ago. Only in June 1988 were
they rediscovered!
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BUY DIRECT

TOP QUALITY
EX-RENTALTV’S &

VAT INCLUSIVE

Contact:
ALF GEORGE
618 GREAT HORTON RD 478/486 OLD KENT RD
BRADFORD BD7 3ER LONDON SE1 5AG

Tel: 0274 502881 Tel: 01-232 0547
0274 50286 01-232 0567
() TAY=Y, ‘
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SPECIAL OF

ER THIS MONTH

VIDEO LEADS .. ..ocvvrvuerererssssoseresossssesessessmsasssssnsssssssssssssssssessosessssserssoeeson THORN PANELS
AMSTRADLmeO P, Transistors With Diode ..ueeuieueeeeeeieiieriieiretineiiieniisecsseessesessseseseesnnens £1 00
755 or 20 for £10 Thorn Panel with SAAS012 IC £2.00
\mml AMIPS, LOmg Laad s por “up S15/753 509712 515/357 364/03 SO/ 161 515/353 515/173 515/357 £3.50
HITACHI & GEC FRAME, Thick Film y TXY - TX10 - TX100
FIDELITY SPLIT DIODE £ Thorn chassis complete TX1(X) £30
K30 FRONT PANEL TEL-TEXTYPE X N
NEW GI1 LINEOP PANEL. ............ . TEXT DECODER TX10 £8.00
NEW G 11 FRAME PANEL WITH TDA 2600 . ..£7.00
PHILIPS YEARS AHEAD PHILIPS VIDEO TAPE
THE CREDIT CARD CALCULATOR Solar Powered ........... £3.75 5
NEW PHILIPS SBC 1833 Solar & Battery Powered Calculator . £8.00 . NEWTYPE VHS 180 £2.50
THORN PANEL TX9 REC & REMOTE PANELS with Mains Tra £5.00 Philips Stereo headphones SBC3160's £12.00
TXI0REC & REMOTE PANELS with Mains Trans £5,00 Phitips Travelling alarm clock calculator £1.50
TX100 FRONT PANEL ........ £5.00 Philips Travel Printer calculator SBC1888 £26.00
TX10 TUBE BASE ON PANEL £3.00
CTXIIF e, £2.00 AUTO RANGE
THORN PANEL No. 515-353, 548.02, 564.01, 509/102, 515/173, 50811 .£5.00 DC and AC and Resistance Pocket 3XK) Philips £12.00
THORN TX STEREO SOUND O.P. PANEL (1.C. TA7227P). £1.00
THORN VIDEQ AERIAL AMP 01 M4-597-X)1 .. £6.00
Gl LOPTS £3.00 | LINE TRANSFORMER Philips TX 12" and 14 Portable £12.00
PHILIPS DESK TYPE Dual Power Caleulator SBC1704 £7.00 | WANDER PHONES Key Pad and lHand Set. No Case £1.00
s o 100 | TY AERIAL AMPS | way £9.00; 2 way £11.00; 3 way £15.00: 4 way £40.00; 6 way £50.00
= ——{ VIDEO HEAD 3HSS made in UK £18.00
ROCUSIPOTEHDKRIRASIG £20 MSCIENTIFIC CALCULATOR SBC 174 £.00
KT3 Triplers £6.00 N
RECEIVER K3 Tex Front Panels with 1.C. (SAAMTPISABIIVHOMEIR) ¢5.00 | THORN 8500 |.OPT £2.00
G8 1K Pots on Panel & Lead tor 6 Push Bution Unit £2.00 | NEW GEC 2110 LOPT £2.00
s tchlicpte L0 " OX-TUNER VHF-UIF SENDG FOR DATA s0p
K35 Mains Switch remote 75p | DX-TUNE -UHF §
K35 Aenal Socket and Plug in Lead to Tuner £1.50 | TUNER 5p
KT3K30 Slider Pots 4 7ku 2p each | GEC 20AX POWER SUPPLY Mark 2 £16.00
LARGE Foacs Pots. Fits Pye, GEC. ITT. Decca 75p | THORN 9000 4.7m 400V 40p
G8 Power Supply Panel £4.00 |12 VOLT BATERY PACK Nicad A.A. £5.00
:; gl;'f-'\ ,?:F:“U :)ecoder 5‘3 G8 TUNER V/CAP on Panel £3.50
. "CA BO-110 Frame | N
G SPEAKER 75
THORN R000-8500-8800 Decoder £6.00 2P
9,000 SPEAKER £1.00
- B I o |00 SF
(,‘mz;s BF,A.IXs Diodes 20v/1.2A S0 for £L00 | N %000 Sound OF Panct
Gn IT;-_merlch 0 [ ONE L.C K35 Decoder £7.00
G1t Decoder Panel £8.00 | K30 IF/K35 1F £2.00
e grﬁm_ms; sov £20 | THORN Lopt 85K-880 £4.00
e S 0 | TX9 THORN Tuner Pancl with ICS Pors £3.00
G8 Transductor £1.25 | THORN CHASSIES 6001700 Senies Mono £10.00
G8 Push Button Unit X £2.00 | THORN 1600 Ree- & Anode Cap S0p
G8 (‘:;/:unel :cdeack Type u: KT3-K30 Slider Pots 4.7k £1.00 for 10
KT4-KT3-KX Handset Replacement £12.1 2
HT520 METER 20,000 Fuse Diode Protector Logic Test Factlity £15,9p | 135 20 Turn Pots —_6p each
HT420 £12.00 | HITACHI & GEC 20k Pots 20 for £1.00
9000 SERIES Decoder 01 929 014 08 Thorn £5.00 | KT3 K30 Speaker _30p |
LATEST VIDEO K30 Push Button Switch 6 Way £1.00
For Latest Philips. GEC. Pye and Fhiachi. Front panel with memory chip and push button and pots and | K35 Sound O/P Panel Plug in £3.00
LED's £6.00 NEW | K35 12 way Push Button Unit £1.50
20AX GEC LOPT Panel with Spht Diode £4.00 | K35 1..0.P.T. Split Diode s £6.00
LTS LD Ff;:-‘icapg:n P [ RANK 120 From Panei £6.00
16" LOPT Split Diode 2433481 £6.00 | G8 6 Button Unit. New Tvpe £2.00
Ex Pancl Spit Diodes 2432571/2432981 €5 | 6 off LED DISPLAYS, Mixed £1.00
Split Diode 2433752 P
T703A LOPT Transformer Rank with Focus Pots and Diode £.00 HAND y " B0
= AERIAL SPLITTER with filter £1.00
HETACH) WaiISuiich 3 | NI DIRECTIONAL Dynamic Microphone £2.00
HITACHI AE Sochet 3% | 20 TURN POTS with Banil Switch iop
-1 CONDENSER Axail Leads 450 A/C 1200 DIC 15p | PUSH BUTTON Mains Swiich with Screw Holes Fixing 4 for £1
MAINS TRANSFORMER 24N in/2(N/8v £1.00 | PYE 731 Line Trans £3.50
GREEN FLAT, NEC. LEDs 3p each 100 for £2 | PYE 731 New Power Supply £4.00
LSVOISV 1 Amp Print Type £1 |.800v DIODES at 3 amps. Glass Beads 6p each, 20 for £1.00
12412V 28VA Primt 1"x 1" 75p | KT3 Line OQutput Transformer £5.00
K+KV | Amip Print 75P | 9600 THORN Front Panet with POTs & Push Buttons £4.00
ET59%6 UHF VACAP Tuner. small £2.50 | THORN 8500 Time Base £3.00
FIDELITY Pancly with | C. £100 [ T = . - -
FIDELITY LOPT Split Diode AT2076/80 £3.00 | ZSEG DISPLAYS 4 Banh_Displays Z-60471 2%p |
AT 2076/%0 £5.00 | SPLIT DIODE FBS1245AR £5.00
ITT CVC20 to 45 PANELS Send for list PHILIPS KT3 4R7 W.W. Resistor 1S for £1.00
MULLARD TEL-TEX DECODER Type VM6103 £1.00 | GEC TEXT PANEL PCRYSAT £10
2431851
2 6212 AT203640 AT270/55
: s TRANSFORMERS | vt v
e SPLIT-DIODE a2 L.0.P.T : >
AT2055 AT208015
53332: £6 E Ac" ol SPL."- n-lo-nE 3112-338-30942 £1.90 AT2AR63S RCO ST (T3328
Ero m:: 3112338306033 £1.00 AT763% OT2A41 £1 0
334 " 311126830050 £1.00 AT276051 FRI6SKA Orion
S peTel PHILIPS 31213898094 £1.00 CVC 820 2076051 EACH
2433751 o 3123383034 2w | CVCRO 2432461
2433452 TX 00 THORN Boiety 3122:138:96044 £1.00
o L.0.P.T. ws ES5EACH | i 6%
; . Sl 31221389894 £1.78
K41 OPT 3602279 ’ REGULATED POWER SUPPLY, Size 6"x5"x2V2"
13w — (-4.5v = tbv lamp. Pre £5.00 Post £2.00
Jvelo-12 volts. | amp.
TTT PANEL 1.C. Holders SEND FOR LIST BRITISH MADE V.H.S. VIDEQ HEADS from £15 to £28. SEND FOR LIST OF VIDEQ SPARES, VIDEO LEAD AND BELTS
CMC 301 CMC 113 L0
CMC 302 CMC 1154 pin x 4 £1.00
CMC 303 CMC 96/4{42 pin x 5 £1.00
Wy i COMPONENTS
£5.00 16 Pin x 101 70p
CMC R0 [immel T 63 BISHOPSTEIGNTON, SHOEBURYNESS, ESSEX SS3 8AF.
P 18 Pin x 10
Power Supply " m SAME DAY SERVICE
DIL - QH. . . P . .
£5.00 16 Pin x 10 N £1.00 All items subject to availability. No Accounts: No Credit Cards. Postal Order/Cheque with order.
B N 18 Pin x 10 £1.00
SEL ITT 2 Pin x § £1.00 Add 15% VAT, then £1 Postage. Add Postage for Overseas.
[FB254F/2 Front Pancl |AB Mans Switch O
2AFZ Fro 3 Callers: To shop at
DECCA — GEC — ITT] Pie bkcrotmame 212 LONDON ROAD, SOUTHEND. Tel. 0702-332992. Fax. 0702 338805
Stereo Headphones . o . .
6 push button - £5.00 Ne3S £10 Open 9-1/2.30-6. GYMT + school orders accepted on official headings. Add 10% handling charge.
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UHF Oscillator using SMDs

A reasonable selection of u.h.f. signals is required in my
company’s development laboratory. The cost of a
commercially built video-modulated signal generator was
considered to be excessive, especially as various ex-
equipment modulators are available. The most useful of
these is the Mullard REMO 201 which is available from
Sendz Components and Manor Supplies. Its drawback is
the upper carrier frequency limit, at approximately ch. 55.

We decided to overcome the problem by building a
stripline oscillator, using surface mounted devices (SMDs)
to make the design as small as possible. The size of the
PCB depends on the length of the stripline of course — in
our case the final PCB measured 20 X 30mm, fitting
neatly into the space left after careful removal of the
original oscillator. We obtained the SMDs, including the
transistor, from some faulty Telefunken tuners. They
were carefully removed using a hot-air gun and fine
tweezers. All components were tested after removal,
especially the chip capacitors as these have no value
markings — I'm fortunate in having access to a digital
capacitance meter.

The oscillator is of the type used in most TV tuners, but
is not tunable (see Fig. 1). The tuning element consists of
the PCB etched stripline — this arrangement was adopted
for simplicity and mechanical stability. For our particular
application we chose the ch. 68 carrier frequency
(847-25MHz), but the length of the stripline can be
extended for the lower frequencies (see Table 1). Fig. 2
shows the print pattern and Fig. 3 the component layout.
Fine tuning is quite simple: just short out to earth part of
the stripline and if necessary alter the value of C4.

Two main types of SMDs are available, MELFs and
rectangular. MELF resistors are basically miniature tubu-
lar types with end caps instead of wire leadouts: the value
is usually indicated by means of coloured bands. The
rectangular types are usually smaller physically, have end
coated connections and are marked with numerals.
Capacitors and other components are also available in
both physical styles. The surface-mounted BF579 (or G7)
transistor is made by Siemens and Mullard. A pnp device
was chosen since it’s easier to get the circuit working with
the collector returned to chassis. You could use a plastic
encapsulated type such as the BF970.

The first prototypes were built before 1 acquired solder
paste, so the components were soldered in place using a
40W iron with a very fine tip.

The r.f. loop output coupling coil is not earthed as the
modulator chip in the Mullard unit requires a balanced
input. If the oscillator is required as just an r.f. source one

Table 1: Tuned circuit details

Channel Stripline Value of tuning
(mm) capacitor (C4)

21 28 4.7pF
30 28 3-3pF
40 21 2-2pF
50 21 1-8pF
60 13 —

68 10 —

Notes: Stripline width 2-56mm. C4 not required at the higher
frequencies.
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end of the loop can be earthed.

The finished unit was mounted in the corner of the
Mullard modulator, with two sides soldered to the exter-
nal screening can. The r.f. output wires are stout enough
to provide physical support, going through both sets of
holes and being soldered in place.

RF Output

The modified modulator’s r.f. output is between 10-
20mV. A greater output may be required if a passive
combiner is being used. This can be provided by an
amplifier based on the Mullard OM361 thick-film circuit
or a similar unit, see Fig. 4. If the amplifier is near the
modulator, with a common supply, careful screening of
the output will be required to avoid instability.

I : —A o12v
Ct R&
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15% !
1(:2 (may not
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Fig. 1: Circuit diagram of the stripline u.h.f. oscillator. See
Table 1 for details of C4.
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Fig. 2: The original PCB artwork, reproduced same size.
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Fig. 3: PCB component {ayout, not to scale.
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Fig. 4: OM361 r.f. amplifier circuit.
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Teletopics

SATELLITE TV

British Satellite Broadcasting (BSB), holder of the IBA
DBS franchise, has signed contracts with Ferguson, Nokia
(ITT/Luxor/Salora) and Tatung for the manufacture of
set-top tuning units capable of receiving the BSB transmis-
sions. Under the terms of the contract the units will be
able to handle the Eurocypher encryption standard and
will include pay-to-view operation, stereo sound capability
and remote control. The aim is to make available to the
public a receiving system, including the aerial and installa-
tion charge, at a cost of about £250. This compares with
the £199 that Amstrad has announced for equipment,
without encryption and remote control, to receive the Sky
satellite TV services. BSB hopes that over 400,000 in-
stallations will be sold during the first year of the new
services, starting in late 1989. '

Prototype units able to decode the D-MAC signals for
feeding to a standard PAL receiver via a scart socket have
been demonstrated by BSB. The Philips-Plessey consor-
tium has also announced the successful development of a
prototype unit. ITT has announced chip type numbers:
the DMA2280 will decode the D-MAC signals while the
DMAZ2285 will handle unscrambling. These VLSI devices
are housed in 68-pin packages and use 1-5u CMOS
technology. BSB has also announced that it intends to
make available a 25cm flat, square aerial which has been
named the Squarial. It’s presumed to use microstrip
elements phased and linked to an in-built head unit, with
a plastic housing.

Alba has bought an eighty per cent interest in Satellite
Technology Systems, a Bristol based firm that produces
satellite TV receiving equipment, and hopes to have on
sale by Christmas receiving equipment for the Astra
satellite. This equipment will be sold under the Alba
brand name and will be price-competitive with Amstrad’s
£199 equipment. Alba also hopes to produce receivers
under the Bush brand name for reception of the BSB
transmissions. In a separate development Alba has bought
a 96 per cent interest in its French distributor which will
be renamed Alba France.

Micro-X, which claims to be Europe’s largest satellite
TV equipment distributor, has introduced a training
scheme for satellite TV installers aimed at professional
electrical and aenal installation engineers. The company
plans to train upwards of 1,000 people a year, a substan-
tial proportion of the 2,500 installation engineers it’s
projected will be needed in the UK. As well as a
grounding in the theory of satellite TV reception, en-
gineers will be given practical, hands-on experience of a
wide variety of systems. The cost of the scheme is £89 plus
VAT and enrolment details can be obtained from Micro-
X Ltd., 16 Beresford Avenue, Wembley, Middlesex HAO
10QR (telephone 01-900 2333).

Micro-X has launched the new Chaparral Cheyenne
satellite TV receiver unit in the UK. It’s believed to be the
most sophisticated unit on the market, being able to
handle up to 720 channels on 30 satellites entirely via
remote control. A single auto-tune button controls both
channel selection and aerial tracking. For ease of use the
system displays “help” menus on the TV screen. The
receiver is expected to sell at around £1,000 and comes
preformatted for all known existing and future satellites
including Astra, Eutelsat, Intelsat etc. Each channel has
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four selectable bandwidths and when tracking between
satellites the Cheyenne cuts out the sound and blanks the
screen apart from a message to indicate that tracking is in
progress. NEC has announced that its 2022 satellite TV
receiver has been made compatible with the Astra
transmissions.

British Telecom International reports that the Intelsat
VA Fl11 satellite’s spot beam has been repositioned to
centre on the Birmingham area as planned — the beam
had been misdirected at the Bay of Biscay, giving weak
signals in northern Europe. Further tests are being carried
out to monitor the new beam position. The satellite is at
332-5°E. RAI-Uno transmissions are being transferred
from Eutelsat I-F1 at 13°E to Eutelsat I-F4 at 10°E. Other
channels carried by F4 include TVE (Spain) and NRK
(Norway). RAI-Duo transmissions are expected to start
shortly. The loss-making Super Channel is likely to be
sold: offers are understood to have been made.

CDV LAUNCH

Compact disc video (CDV) software and hardware is
being launched by Philips and PolyGram in the UK on
October 3rd. There will be a £2-5m advertising campaign.
PolyGram is to make an initial catalogue of 80 titles
available, with a further 80 before Christmas. Philips’ first
machine will be a combi player at around £500, capable of
playing all three sizes of the gold CDV discs, the 3 and
Sin. silver audio discs and the old LaserVision discs. A
player for the S5in. CDV discs and audio-only discs will
follow by the end of the month at around £350. Pionecer
will be introducing a CDV combi player at £580 while
Marantz is to market an up-market model at £600. Disc
prices will range from £5 for the 5in. size up to £20.

LCD SCREEN DEVELOPMENT

Sharp has developed a high-quality 14in. colour LCD
screen for TV use. The display has 308,160 pixels, but the
definition has been improved by dividing each pixel into
four light points, giving an effective 1,232,640 dots. A
newly developed active matrix drive system is used, each
pixel being controlled by a thin-film amorphous silicon
transistor (a-SiTFT). Thanks to the very fast response
time the contrast ratio is claimed to be 100:1. Flicker is
reduced by a drive system that reverses the voltage
direction on each scanning line. High-density chip mount-
ing has resulted in a module thickness of 27mm, with back
light, and the total weight is 3-91b (1-8kg). Mass produc-
tion of the screen is expected to start next summer. PAL
versions may appear in the autumn of 1989.

In the meantime Sharp plans to upgrade its 3in. LCD
pocket TV with a 4in. model whose display has 115,200
pixels compared to the previous 92,160. The new model
will be launched in Japan this month. No UK launch date
has been announced.

SKILL

The hunt is on for the UK’s most talented young radio/TV
service engineer to take on the rest of the world at the
1989 International Skill Olympics. The domestic elec-
tronic industry, national rental companies and manufac-
turers are being asked to enter technicians for the
National Elimination Competition which is being
organised by the Radio, Television and Electronics
Examination Board. The winner will represent the UK at
the Olympics being held at the National Exhibition Cen-
tre, Birmingham in August 1989. This is the thirtieth of
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these prestigious events, at which competitors from over
twenty countries will compete in up to forty craft skills.
The UK has an excellent record, and during the last event
the radio/TV servicing entrant came fifth. Applicants must
be under 23 years of age on January Ist, 1990. Nomina-
tion forms can be obtained from the Organiser, RTEEB,
57-61 Newington Causeway, London SE1 6BL.

A new UK award, for the best Grundig television
service engineer, has been presented to Neil Martin of
Sarnia Radio, Guernsey. Grundig has been holding regu-
lar training sessions to keep dealers in touch with the
constantly changing technology in television and video,
and attendees have recently been given a questionnaire to
test what they've learnt. This is the first year that the
award has been presented.

CHANNEL FIVE FEASIBLE

A government study has confirmed the feasibility of a fifth
UK TV network covering up to seventy per cent of UK
households via terrestrial transmitters. The study was
carried out by an interdepartmental steering group of
officials, with participation by the BBC, the IBA and the
Civil Aviation Authority. It concluded that a service could
be started by about 1992, using Band V frequencies.

CPC CELEBRATES 21 YEARS

Karel Horton, the current Miss Beautiful Britain, helped
officiate at the CPC twenty first birthday celebration free
competition which was run in conjunction with Television
magazine (see July issue). Thousands of entries were
received, the first prize of a Hameg 203-6 dual-trace
oscilloscope being won by J. R. Graham of Wallsend,
Tyne and Wear. Winners of the digital multimeters were:
J. Savva, Fleet, Hants; C. M. Cutler, Christchurch,

Karel Horton with entries to CPC’s 21st birthday celebration
competition which was run in conjunction with Television.
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Dorset; Mr. Woodhouse, Sheffield; K. Khan, Tottenham,
London; L. Morgan, Maidstone; A. Gall, Arbroath; J.
Bennett, Plymouth; I. Farrington, Northampton; and R.
J. Craig, Bexley, Kent.

CPC would like to thank all those readers who took
part in the competition.

RETROFIT NICAM DECODER

Audio-Visual Technical Support of Shelson House, 67a
Shelson Avenue, Feltham, Middx TW13 4QS (01-890
3010) is to introduce this autumn a retrofit Nicam 728
stereo decoder that can be used with most modern TV
sets, older stereo TV sets and some monochrome sets
when routed through a hi-fi system. Basic components of
the unit are a Toshiba QPS decoder and a chip manufac-
tured by Texas Instruments. The trade price will be £50-
£60. Dealers may have to adapt the unit to the set
concerned, though AVTS is prepared to undertake this
work on request.

EXHIBITIONS
This year’s Photokina Professional Media exhibition is
being held at Cologne on October 5-11th. High-definition
television will be a theme of the show.

The date of the Frankfurt “Broadcast '89” exhibition
has been changed to October 25-28th 1989.

CHINA’S CORBY PLANT

The Huanyo Electrical company has been assembling 14
and 20in. colour TV sets at Corby, Northants for some ten
months now and expects to complete 70,000 units during
its first year. At present 85 per cent of the components
used, including the c.r.t., are imported from China via
Felixstowe. Hitachi technology was initially used by
Huanyo Electrical but the licence has now expired. A
number of UK workers are to be sent to China for
additional training.

China is at present limited to the export of 25,000 sets a
year to the UK, but it seems that thousands more have
been coming via Hong Kong. This has been confirmed by
a recent Hong Kong court case in which Luks Industrial
was found guilty of 21 cases of deception. It seems that
most of the 293,000 sets that entered the UK from Hong
Kong last year were manufactured in China. Exports
during the present year are said to be well up.

VIDEO NEWS

Sony intends to launch a PAL version of its 8mm Video
Walkman in the UK early next year, at a price in the
region of £550-£800. The Video Walkman has a 3in. LCD
screen, tuner and timer which can record one programme
of up to three hours. It weighs 1-1kg.

TDK has developed an Extra High Grade (EHG) tape
whose BET value of 40m%g and coercivity of 700
Oersteds makes it comparable with many of the pro-grade
tapes on the market. Performance has been further
enhanced by using a newly developed orientation tech-
nique that improves the particle alignment and thus the
packing density.

Fuji has released details of its European S-VHS tape
and claims to be the first company to be granted a licence
to produce such tape. Its “Pro-S” tape has a particle size
of 0-14 microns and a coercivity of 900 Oersteds. Re-
tentivity is 1,700 Gauss. The tape uses the same binder
and back coat as the metal tape used for the professional
MII system. It will be made available as soon as S-VHS
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equipment is released in Europe.

JVC is to release a camcorder aimed at the lower mid-
range market: the GR-A30 is a stripped-down version of
the GR-45 designed to meet the growing demand for a
sub-£1,000 camcorder that allows limited creativity with a
high degree of automation. The GR-A30 has a 420,000
pixel CCD image sensor that operates at down to 10 lux, a
single-speed X6 zoom, auto focus, auto iris and auto
macro but no back-light compensator. It also has a high-
speed shutter with 1/50th and 1/1,000th per second speeds,
and a flying erase head. There’s no long-play facility. The
GR-A30 weighs 1-3kg with battery and tape and measures
105 X 142 X 271mm. Launch date is October and the
price will be around £850.

Pentax is launching a new 8mm camcorder, Model PV-
C840E, which has a 320,000 pixel CCD image sensor
sensitive down to 7 lux and a digital auto focus system for
precise focusing. Also included are a 1/1,500 per second
shutter, extra fast visual search and instant review. Weight
is 1-3kg with battery and tape and the dimensions are 110

x 160 X 275mm. The price will be around £1,200.

Team (Audio) Ltd., Haverscroft Industrial Estate,
Attleborough, Norfolk NR17 1YE (0953 456 070) has
introduced in the UK the W. German manufactured
Freitag 2952 VCR comparator which enables five VCRs
to be demonstrated via one TV set, with the picture
switched automatically (via remote control or manually)
from one recorder to the next as each is put into the play
mode. By using several 2952 amplifiers up to twenty
machines can be demonstrated. Crosstalk attenuation is
80dB. The Freitag 2952 is powered by a 12V 300mA
mains adaptor and all connections are via 21-pin scart
leads.

The Indian government has announced that large-scale
VCR production is to start in the country. Three private-
sector companies will be allowed to produce up to 900,000
units a year and there will also be a fourth public-sector
plant. Previously the government had been reluctant to
licence the use of foreign exchange for the import of
components for use in consumer electronic equipment.

Practical Computer Programming

Part 8

Having designed the system we now have to design the
program. The borderline between the two may be difficult
to see but is well defined. Program design defines how the
job is to be done once the job itself (the system) has been
defined in detail, the latter process being done in stages,
i.e. you first broadly define the problem then expand each
stage into further stages, the end result being the pseudo-
code we described last month. Each block of pseudo-code
is finally a clearly defined module that does one job or a
number of related jobs. It can thus be used in several
places or even in future pieces of software (re-usable
code). This makes good sense — there’s no point in
writing even pseudo-code from scratch. At each stage in
expanding the system design there may be alternative
ways of solving the problem. Selecting the best one
determines how the problem is broken down and must
therefore be done before the next level of expansion. Just
for the record, this is known as meta-stepwise refinement.

Translating your pseudo-code into a high-level language
syntax is not a difficult process. It may be necessary to test
small portions of code to determine the best way in which
to approach a particular process. Design by producing and
testing the lowest level modules first, then writing the
broader programs that control them, is known as “bot-
tom-up” programming and may be the best method to use
in some circumstances. With a language such as Forth this
is the easiest way. The alternative “top-down” approach is
the preferred method for, in particular, menu-driven
applications. With this approach the main program is
written first, with “dummy stubs” as the subroutines. A
dummy stub is a line or two of code that does no more
than announce that a particular subroutine has been
called. You may also want it to display the values of some
variables. These can be rewritten and tested individually
as the design proceeds.

Interpreters and Compilers

Actual program coding will of course depend on the
language used. The considerations also differ depending
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on whether a compiler or an interpreter is used. What we
require of a program, apart from the fact that it does the
job it’s designed to do, are speed, economy of disk and
memory use and ease of maintenance. It’s necessary to
seek a compromise between these factors: this is often
more of a problem when an interpreter is used, especially
Basic.

To dlarify this, we’ll take the last item first — ease of
maintenance. Surely, you may ask, once a program is
complete and working, and you’ve written it for yourself,
that’s it? Unfortunately this would be so only in Utopia! A
program is a living thing and sooner or later something
will have to be changed or added. If this is done more
than six months after the program was originally written,
and it’s anything but the simplest of software, it’s unlikely
that youll remember how any of it works.

There are several ways in which this difficulty can be
alleviated, as follows:

(1) Make your code easy to read — we will say something
about structured programming later.

(2) Put plenty of remarks into your code.

(3) Don’t use “tricky” code. By this we mean obscure and
clever ways of doing things — ways you’ll never remem-
ber. Follow the KISS principle — keep it simple, stupid.

(4) Use meaningful names for variables — names that
show what the variable represents.

A certain amount of compromise is involved when
using an interpreter. Remarks and comments take up
memory space and have to be read by the interpreter at
run time, so they can slow things down. In addition it’s
sometimes necessary to resort to obscure code either to
keep things short or to gain maximum speed. Long
variable names usually slow things down, though this
depends on how many of the name’s digits are significant.
With some Basic interpreters this figure is four, which
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means that if we call variables Fred, Freda and Frederick
the interpreter cannot distinguish between them — a
recipe for disaster!

With a compiler however the remarks and comments
are only in the source code and are ignored by the
compiler, and there’s no definite relationship between the
amount of object code and the source code needed to
produce it with different approaches to a problem. So we
can use straightforward and readable, though long-
winded, code.

To summarise this:

For speed and efficient memory use: no remarks; short
names for variables; use integers wherever possible; mul-
tiple statements on one line (Basic).

For readability: profuse remarks; explanatory names
for variables; one statement per line.

The comments above are general guidelines only, and
should be read with the language to be used taken into
consideration. For example, with many languages multiple
statements per line cannot be used. Language C allows
any number of statements per line — the exact layout of
the source code is totally free-form, as C treats spaces,
carriage returns, blank lines and tabs equally — it ignores
them!

Choice of Language

If the resident language is a Basic interpreter, this is
probably the first choice. It is after all a general-purpose
language. There are a few excellent C and Pascal compil-
ers available at budget prices of around £50, and these are

worth considering. There are reasons why Basic may not

be a good choice.

This isn’t intended to be a “knock Basic” session, but
it’s worthwhile pointing out the disadvantages of Basic.
It's possible to write very good structured programs in
Basic, but as there’s a lack of built-in discipline in the
language you can equally write some bad ones. We'll look
at the disadvantages. As there’s no standard Basic, it's
possible that your version overcomes some of these.

First, there’s a lack of multiline IF construction. This -

means that IF a condition is TRUE, only a small number
of statements can be executed — those that can be fitted on
one line. The solution is the following construction:

10 IF NOT (condition) THEN 60
20 statement

30 statement

40 statement

50 statement

60 REM endif

Secondly there’s a lack of multiline functions and
functions with multiple argument types. A function is a
portion of a program to which one or more variables
(arguments) are passed and which returns something. The
function acts as a variable. In Basic, functions are repre-
sented by the DEF FN statement, which defines a func-
tion in terms of its arguments. This may sound totally
confusing. To give an example, say we need to calculate
continually the monthly rental income of our business.
The equation might be average rental base times unit
rental. We may need to perform this calculation several
times for different months, types of equipment, etc., the
only variables being the rental base at the start and end of
the month and the unit rental. It would be nice if we could
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avoid the calculation and refer to the income, something
like income (start, end, unit rental) and write one function
only. DEF EN allows us to do this if we can get it all on
one line, which in this case we can —

DEF FNinc(bl,b2ur) = ((bl—b2)/2+bl)*ur

The three arguments can be called anything, as they are
purely place holders. Executing PRINT
FNinc(1100,1000,12.5) will print the income from these
figures, of which some or all can be variable names. This
is a function that returns a number, and all the arguments
have to be of the same type, i.e. number. Other lan-
guages, e.g. C, allow mixed arguments and multiline
functions.

Thirdly there’s a lack of private variables. In Basic once
a variable is declared it can be “seen” by all parts of the
program. This seems like a great idea. It’s not — in a long
program unpredictable things can happen because part of
the program changes the value of a variable in use
elsewhere.

Fourthly there’s a memory restriction: no matter how
much memory the machine has, Basic has access to only
64K of it.

Finally Basic identifies a subroutine by its line number
rather than a name, which could be more meaningful.

Despite all this, Basic can be very useful. Don’t ignore
the fact that a great deal of software is generally available,
at no more than the cost of the disk. This includes
compilers, utilities and applications. Look at the adver-
tisements in computer magazines and user groups.

Structured Programs

A great deal has been said about structured program-
ming, but misconceptions abound. The most common one
is about the use of the GOTO statement. In earlier
versions of Basic the only iterative loop available was
FOR/NEXT. Say we wanted to read an array until an
element with a particular value was found. GOTO is
about the only way:

10 INPUT“Enter name:”,n$
20j=0

30 j=j+1

40 [F name$(j)<> n$ THEN 30
50 REM end of loop

There is nothing messy about this piece of code, which
simulates a REPEAT/UNTIL LOOP but uses GOTO
(implied with THEN in line 40). The problems arise when
GOTOs are used all over the place and paths cross. Most
languages may have, but don’s need, GOTOs.

Each subroutine, function or procedure must have one
exit point only and carry out one process. This makes the
code more readable. The actual number of program files
depends on the language and programming style: Basic
uses one file but can load overlays or transfer control to
other programs with CHAIN; C tends to use one maybe
huge file; dBase can use multiple files but opening a file
takes a finite time and there’s a limit, set by the operating
system, on the number of files that can be open at any one
time.

Debugging

All that now remains is for you to write your program.
Next month we’ll tell you how to debug it.
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Servicing the Decca 120/130 Chassis

These sets were introduced at about the time that Decca
Radio and Television was taken over by Tatung. They
were sold in large numbers under both the Tatung and
Deccacolour brand names. The basic circuitry is contained

on a flat tray-style chassis with the RGB output stages on’

the tube base panel and the remote and tuning control
circuits on the side of the cabinet behind the customer
controls. The 120 chassis is used in 14-22in. models with
90° preconverged tubes and no EW circuitry. The 130
series is substantially the same but is modified to drive the
110° 30AX tube in 22 and 26in. sizes. There were
standard, remote control and teletext versions of the sets,
the basic chassis being well designed with a view to adding
such options — provision for a SECAM decoder was also
included. The purpose of this article is to summarise the
stock faults, and a few not-so-common ones, we've
encountered over the past seven years or so. A series on
the design of these chassis appeared in the November
1981 to January 1982 issues of Television.

Power Supply Faults

The switch-mode power supply is based on the now
familiar TDA4600 control chip. Fig. 1 shows the circuit.
Disregarding any remote control circuitry, if you have a
dead set you'll almost always find the power supply d.c.

fuse F802 (1AT) open-circuit and the chopper transistor -

Q801 (BU426A) short-circuit. This transistor is clipped to
the heatsink between the chopper transformer and the
main electrolytic reservoir capacitor C804 on the left-hand
side of the chassis. When replacing it, check the clip to
ensure that it still fits with a nice tight “‘click™ — as you do
with the Ferguson TX100 chassis.

One thing that will catch the inexperienced engineer is
that if you switch on immediately after replacing F802 and
Q801 you’'ll almost certainly find that they blow again. To
avoid this, check R808 and R810. They are usually both
150k but in some sets RR08 is 47K, 100k or 120k().
The likelihood is that they will both be open-circuit.

An alternative dead set situation is failure of the mains
fuse F801 (2AT) due to one or more of the BY127 diodes
in the bridge rectifier D801-4 being short-circuit or trouble
with the degaussing circuit thermistor R901. The latter can
develop an intermittent internal short.

The two most common causes of failure to start are
R802 (10k)) and the chopper control chip I801
(TDA4600). The resistor can be quickly checked but the
TDA4600 is a SIL device whose heatsink will call for a
hefty iron for unsoldering should this be necessary (some-
times the bolt is so tight that it’s not possible to undo it in
situ).

Once the set is running, check the h.t. carefully at
TP43. R813 sets the voltage which should be 117V with
the 120 chassis and 148V with the 130 chassis. If you
cannot adjust the h.t. correctly, or if it has dropped
suddenly, check R812 (22k€}) and C814 (1uF).

With the 120 series chassis the power consumption is
60W while with the 130 it's 93W,

If the set incorporates remote control it will remain in
standby instead of blowing fuse F802 — this is standard
practice with modern sets.

If the 12V supply that feeds the low-power parts of the
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set is absent, i.e. there’s no sound or raster, the usual
culprit is the LM340T-12 12V regulator. It tends to go
short-circuit, taking the fusible resistor R817 (0.33Q)) with
it.

The Line Timebase

When there’s a fault in the line output stage you'll
usually find that the fusible-link resistor R430 (15Q) is
open-circuit. This is in the h.t. feed to the line output
stage. The most obvious cause is a collector-emitter short-
circuit in the BUS00 (an uprated BU208A) line output
transistor Q402. This may well be the case, and is easy
enough to check, but experience has shown that a faulty
tripler is far more often the cause. Again this is easy to
check, simply by disconnecting the input lead. This could
mean that the line output transformer is weak but all will
usually be well when the tripler has been replaced.
Depending on where you get it your replacement will
either be an exact one — the tall, thin white type — or
you may get a modification kit consisting of a more
traditionally shaped tripler, green in colour, with a metal
bracket, fixing bolts and cable ties. The bracket fixes to
the existing metal chassis frame and the tripler is fitted to
the bracket. Remember to refit the plastic covers over the
leads to the focus control.

Another indication that the tripler is faulty is when
R432 and R433, both 330k}, IW, go high in value or
open-circuit. This is usually indicated by charred rings
around the centres of their bodies. These resistors can fail
in this way of their own accord, and it's always worth
taking a look at them when you've got the back off. They
are situated between and slightly to the right of the tripler
and the line output transformer.

The other main cause of R430 going open-circuit is
shorted turns in the line output transformer. You will
often find burn marks on the core — or, when you
resolder the fusible link, a ring of fire will show around
the core! Remember not to apply any new GP solder
when resoldering the fusible link otherwise you'll defeat
its purpose. If you have to replace it, note that it’s rated at
2.8W and is a critical safety component!

Other faults in this area have included noisy tracks in
the combined focus and first anode control unit, neces-
sitating replacement — don’t try to clean it! No raster is
often due to the c.r.t.’s heaters being out because RY02 is
open-circuit. This resistor is on the c.r.t. base panel.
While on the subject of this panel note that the focus
spark gap, which is integral with the c.r.t. socket, can
close over, giving rise to ntermittent problems such as a
change of channel when it fires across.

Line frequency drift is not common but on a couple of
occasions we've traced the cause to C406 (22uF, 16V)
being leaky. I've only once had 1401 (TDA2576A) fail.
This occurred when the line output transformer had been
burning for a while — after replacing the transformer
there was no sync (shades of the 80/100 series!).

Field Fauits
The field timebase in the 120 series chassis is based on a
TDAI1170 chip (1301) which accounts for most of the
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Fig. 1: Power supply circuit used in the Decca/Tatung 120/130 series chassis. In FST models R805 is omitted and R818/R820/

C827 are added.

problems in this area. Field collapse will often mean that
this i.c. is shorted internally. As a result R434 (10€},
fusible) will be open-circuit and you may sometimes find
that the associated 23V supply rectifier diode D404
(BA15Y) is open-circuit. Check at pin 2 of the i.c. where
you should find 23V. If you don’t the suspects arc as
indicated. The chip can also be responsible for field
distortion, but it’s worth checking R311 (470k(2), R307
(220kQ) and C305 (10uF, 40V) first. The 130 scries
chassis uses the higher-rated TDA1670 chip.

Tuner and IF Circuits

We've had little trouble with the tuner and i.f. circuits.
By far the most common complaint is of a snowy picture
or just snow. In both cases the tuner is suspect but ensure
that the tuning voltage system is working, i.e. that you are
actually on tune or looking. For a snowy picture, once
correct tuning has been confirmed a solder around the
tuner’s input stages should pay dividends. If not, try a
replacement. In the odd stubborn cases I've had the
SAWF Z101 and the BF959 i.f. preamplifier transistor
Q101 cause this trouble. In the event of a purely snowy
screen with no sign of a picture or any accompanying hiss
from the speaker the tuner should be replaced as a first
step though more often than not a tuning voltage fault will
be the cause. The tuner is a solder-in U321 as opposed to
the plug-in ones used in the 70/90/110 series chassis.

As the tuner’s pins aren’t numbered, monitor the
tuning voltage at R005 (47k2). The tuning voltage supply
is derived from the h.t. rail and is stabilised by the
TAASS50 33V regulator 1001. The feed to the tuning
presets is via ROO1 (560€) and to the tuner itself is via
R005. As always the 33V regulator is the favourite when
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things go wrong but the resistors can also fail. The chassis
has provision for fitting a v.h.f. as well as a u.h.f. tuner.

Colour Faults

After the tuner/i.f. section the colour decoder and RGB
output stages are probably the most reliable parts of the
receiver. When faults do occur they can usually be quickly
located. A loss or lack of one colour is generally caused by
the appropriate feedback resistor in the RGB output
stages. These are R226 (red), R244 (green) and R251
(blue). Their value is 100k€2, 2 per cent, and to prevent
future problems all three should be replaced at the same
time. Don’t forget that 22in. models may well be fitted
with the ill-fated Mullard A56-540X tube which should
not escape suspicion. We've had to retube several of these
sets for this and poor focus faults as I'm sure many of you
have — and not just in these models!

When teletext is incorporated an RGB interface panel
is added between the teletext decoder panel and the
colour decoder. This is a common cause of loss or
predominance of one colour. The fault is usually intermit-
tent due to the cause being dry-joints on the edge-
mounted plug/socket MROS5S.

No colour is not exactly a common fault but we have
had it. In our experience the cause has been either the
4.433MHz crystal X502 or the uPC1365C chip 1501 — on
an approximately 50:50 basis. The chip has also on a very
few occasions been the cause of the previously mentioned
RGB faults, but can be eliminated with almost complete
certainty by checking the RGB outputs at pins 26, 28 and
27 respectively. The voltage at these pins should be 2.2V.

Another possibility for RGB faults is the transistors in
the output stages, but we find that this is rarely the case.
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The following voitages should serve as a quick guide:

Q203/8/11 7.6V emitter, 8.2V base, 136V collector.
Q204/10/12 1.4V emitter, 2.1V base, 7.6V coliector.

The c.r.t. in the 120 series chassis should have 10V at its
grids (pin 5), 600V at its first anodes (pin 7) and 136V at
its cathodes (pin 6 green, pin 8 red, pin 11 blue). The
heater voitage at pins 9/10 should be around 3.7V when
measured on the 10V a.c. range of a typical multimeter
(6.1V true r.m.s.).

If the c.r.t. is cut off (cathode voltages high) it’'s worth
checking the 6.8V zener diode D201 and the BC547
transistor Q206. These items are included to provide a low
emitter impedance in the RGB output stages and stabilise
the background levels as the temperature rises. Q206
going short-circuit has been the cause of an overbright
raster on more than one occasion.

Any other colour faults have becn one-off events.

The Sound Circuit

A TDA3190 chip (1601) provides the intercarrier sound
and audio amplifier functions. There is nothing com-
plicated here. The audio output at pin 11 is fed via C616
(220uF, 25V) to an 8%} loudspeaker and, via an isolating
transformer, to a 5-pin domino output socket which
breaks the feed to the internal speaker when the plug is
fitted and is difficult to obtain — except from Tatung of
course. C616 can be responsibie for intermittent or grum-
bling sound.

Basic Options

The basic options for these chassis (RC20 system) are
shown in Fig. 2. The contol panel takes care of the user
controls — colour, contrast etc. On remote control sets
presets for these levels are usually on a small panel with
access through holes in the back cover — at the top,
left-hand corner viewed from the rear. Depending on
model, there may or may not be a tone control.

Various touch-tune panel assemblies are used when the
tuning is preset using potentiometers. These incorporate
the channel selection switching and the presets. With
these units RM17 (560k{) has been known to go open-
circuit and give the no tuning symptom. Odd channel
change faults, e.g. won’t come off one station, is virtually
always due to the SN76705AN chip IMO1. One fault that’s
been unusually common 1s defective LEDs, causing non-
illumination of certain segments of the channel display.

Note that for compatibility a VCR should be used on
ch 8.

The only stock fault we’ve had with the remote control
handsets has been failure of the crystal. This gives the no
remote control symptom of course. On several occasions
one or other of this device’s legs has rotted away.
Otherwise the handsets are on the whole reliable, though
they do tend to look tatty and worn out before their time.
Don't forget that the remote control handset may be

next month in

@ SERVICING THE PANASONIC NV333/366

These VCRs sold in farge numbers during the 1982-3
period. Both are top Inaders, the NV333 being the
basic model while tha NV366, with its four-head
drurm, features perfect freeze frame, still advance and
a four-event timer. Sound and picture quality are
very good and thousands of these machines con-
tinue to give stirling service. Nick Beer covers the
mechanical and electrical sides of these machines.

@® TvVs WITH LC DISPLAYS

Personal TV sets using liquid-crystal displays are
becoming increasingly popular. Most such sets have
a picture size of around three inches diagonal, but
the race is on to develop larger screens. The princi-
ples used are totally different from conventional TV,
both in the dispiay and the way in which it's driven.
A look at this interesting new technology.

@ PULSE STRETCHER CIRCUIT

Many older sets suffer from teletext interference at
the top of the screen, especially since additions have
been made to the se-vice. One solution is to gen-
erate a longer flyback blanking pulse. This stretcher
circuit was designed for use with the Rank A823
chassis but the principle could be used with other
sets.

@ SERVO FAULT FINDING

Part 2 of Joe Cieszyski's article on VCR servo sys-
tems tells you how tc identify servo faults and then
how to go about tracing the source of the trouble.

@® THE AMSTRAD CTV2200/2210

These sets have come in for comment recently in
our letters pages. Deve Mackrill provides servicing
guidance based on ccnsiderable experience of them.

@ PRACTICAL 405 — HOT TO RUN

YOUR VINTAGE TVs

Despite the absence of transmissions, there are
weys of keeping ycur 405-line equipment going.
Jefrey Borin describas the various ways of provid-
ing signals, including guidance on video recording
and on optical standards conversion.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW

{Name of Newsagent)

Please reserve/deliver the November issue

hidden in its littie slot on the front of the set before you

curse someone for not collecting it!

|
{
of TELEVISION (£1-40), on sale October |
I
further notice. I

I
|
|
|
I 19th, and continue every month until
|
|
|
|
|

Sweep Tuning

With sweep tuning models you'll find the tune and store
buttons behind the flap. The system uses frequency i
synthesis tuning (RC30 system) which is a bit more |
involved (sce Fig. 3). If the power supply goes off and the
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fault is not on the main chassis suspect either RR25 or
RR26 (both 1kQ) on the FST panel — they are in the:
standby switching circuit. A clue is provided by the fact
that the standby symbol won’t be illuminated. For no
tuning memory suspect IR07 which is an ER1400 as in the
Salora G chassis. If the on-board channel selectors inter-
mittently lock on one channel try freezing IR0l

(MABS8021), the main microcomputer chip. It often goes
faulty when warm.

In this article we’ve been concerned mainly with day-to-
day servicing of the basic chassis. It should help you to do
a few more repairs in the field, and help those with little
experience of these sets to tackle them with a degree of
confidence.

Test Report: Hameg HM205 Oscilloscope

In the modern workshop it’s necessary to be able to
display on an oscilloscope both high-frequency and very
low-frequency signals. The Hameg HM605, which was
reviewed by Eugene Trundle in the January 1987 issue of
Television along with the HM204, is very good at the high-
frequency end. It has a 60MHz bandwidth and a delay
timebase, but unfortunately doesn’t have a storage system
for timebase speeds of 50msec or longer.

The Hameg HM205 has the necessary storage system to
enable it to display a constant trace at up to the maximum
timebase setting of 5sec/cm. Anyone with experience of
JVC compact disc players will know that some waveforms
require a timebase setting of 0-5sec/cm — when observing
the focus drive. With such a low timebase setting, on an
ordinary oscilloscope as the waveform appears in one
square ‘the trace in the previous square will be extin-
guished so that all you really see is the spot moving across
the screen. The Hameg 205 employs a digital storage
facility to overcome this problem, enabling waveforms at
these slower speeds to be displayed continuously.

Evaluation

When we received the scope for evaluation we used it
first as a conventional analogue display device with var-
ious TV sets and VCRs, displaying composite video
waveforms, f.m. envelopes and, with correct triggering,
the equalising pulses, field sync pulses and the teletext and
test signal lines. The scope was next hooked up to a
compact disc player: a well-defined “eye waveform” — the
signal from the laser pickup assembly — was obtained. The
results in the analogue mode were very good, the sort of
results we've come to expect from Hameg after purchas-
ing an HM203 several years ago.

The scope was next tried in the storage mode. As luck
would have it an elderly Ferguson 3V22 VCR was on the
bench, so the scope was connected to TP11 on the servo
board. This is the capstan trapezoid waveform test point.
The displayed trace was most impressive: it's the first time
that I've seen this waveform as shown in the manual (see
Fig. 1) — a timebase speed of 50msec/cm or slower is
required.

Various other VCRs were then checked. One was a
Ferguson 3V65 with an intermittent “sometimes stops”
fault. Connecting the scope to display the take-up reel
pulse fed into the mechacon control chip revealed that its
amplitude varied. The cause turned out to be a loose
earthing screw. This condition could not have been de-
tected using a conventional analogue scope because of the
slow timebase setting required.

By selecting other storage system modes, which TI'll
explain later, we were able to display switch-on reset
pulses and mechanical timing signals to the mechacon
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chips. This was done with a Ferguson 3V44 and we found
that the waveforms obtained corresponded exactly with
the timing charts in the manual.

Compact disc players were next tried. With such ex-
cellent waveforms in the JVC manuals we hijacked an
XL-V22 from the shop for the afternoon. The first
waveform to be checked was the drive waveform during
focus search, see Fig. 2. We found that the scope’s display
matched the oscillogram in the manual exactly. The next
waveform (Fig. 3), the focus search voltage, was also as
shown in the manual. The last waveform checked.
“waveform until TOC is read” (Fig. 4), did not produce a
display exactly as shown in the manual. The waveform
started at the point marked “spindle motor starts to
rotate” — this could have been due to incorrect triggering
as a result of our inexperience in using the scope.

Digital Storage

To the right of the c.r.t. there’s an arrangement of six
pushbuttons and two LEDs, see Fig. 5. The green on-
LED lights when the scope is switched to the storage
mode. The storage system has two modes of operation,
single or refresh. In the refresh mode the “single” button
is released and the spot scans the screen in the usual
manner — except that for even very slow timebase speeds
the waveform continues to be displayed and doesn’t go
out. With the single button depressed the spot scans the
screen once and the waveform is then displayed continu-
ously, i.e. it’s not up-dated as in the refresh mode. At this
point the “ready” LED is out. If another sweep is
required, push the reset button and the sweep will start as
soon as the scope is triggered by the waveform being
checked. This mode is ideal for examining i.c. reset
pulses.

If you want to hold a waveform in order to compare it
with another one you depress the hold-1 or hold-2 buttons
depending on the Y channel in use. Waveforms can be
held in this way even when the scope is switched off.

The final button in this array is “dot join™. This enables
the sample dots that make up the waveform to be joined.

Table 1: Brief specification.

Analogue mode: Two channels with d.c. to 20MHz
bandwidth. Y amplitude attenuator is variable in twelve
steps from 5mV to 20V per division. Timebase speeds
0-2sec to 0-5usec. Triggering at d.c. to 40MHz.

Digital mode: Maximum sampling rate 2 x 5MHz. Memory
2 x 1,024 x 8 bits. Timebase speeds 5sec to 20usec. Dot
joiner.
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100mS
Fig. 1: Capstan trapezoid
waveform at TP11 on the
servo board in the Ferguson
3v22 VCR.

3-7Hz

OO0

Fig. 2 (left): Drive waveform during focus search in the JVC
XL-V22 compact disc player, at 1sec/division and 1V/
division.

Fig. 3 (right): Focus search voltage waveform in the JVC XL-
V22 CD player, at 0-5sec/division and 2V/division.

Spindie motor
starts to rotate

Spindle motor being braked

Facus obtained

Before lens _J
starts to move

Y

\

TOC has been read \Stop 0012

Lens starts to move up TOC being read

Fig. 4: Waveform “until TOC is read” in the JVC XL-V22 CD
player, at 0-5sec/division and 2V/division.

On LED Dot join Single Hotd 1

Store Ready LED Reset Hotd 2 O0TY)

Fig. 5: Arrangement of pushbuttons and LEDs to the right of
the c.r.t.

Unfortunately this can cause slight distortion of the dis-
play — usually squarewaves become rounded off.

The Y Amplifiers

When the oscilloscope is used in the analogue mode the
two channels can be displayed simuitaneously or alone,
with either an alternate or a chop-mode sweep. Either
channel can be inverted, and the two channels can be
displayed as sum or difference signals — this depends on
the setting of the invert switches. This facility is also
available in the digital store mode.

An output from the Y amplifiers is provided at a BNC
socket at the rear of the scope. By connecting a frequency
counter to this socket you can check the frequency of the
signal being monitored. Thus the size, shape and fre-
quency of the signal can be checked simultaneously. We
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VIDEO HEADS AT UNBEATABLE PRICES

FERGUSON/JVC/AKAI UNIVERSAL 3HSSV £16. 50
FERGUSON 3V32 JVC HR7655 44.99

FERGUSON 3V42/44/45/46/47/50 5 ..£35 99
FERGUSON3v48 JVCHRDS565............. £44.99
SONY REPLACEMENT HEADS

SONY UNIVERSAL 1 PIN C5/C6/C7 AND 2 PIN/SLBOBOETC . £18.50
SONY SLF-1/C20/C30/F30/C40FSLT20ME SLT30ME ... £24.50
SONY SLC-8/C9/60/80/SLTS0/SLF60/SL.200 £40.00

PANASONIC UNIVERSAL 3HSSN £17 00
PANASONIC NV37O/NV3BO/NV'100-PHILIPS VR6460 ... £24.00

PANASONIC NV777/NV3303 HEAD . £31.00
PANASON[CNV230/NV250/NV260/NV270/NV-GQ/10/11 . £3450
PANASONIC NVA3O/NVA60 ... . £27.00
PANASONIC NV366 4 HEAD o £40.00
PANASONIC NV730 4HEAD ... £42.00
PANASONIC NV180 PORTABLE 4 HEAD . £44.00
HITACH! VTE500, VT7000, VT8000, V8500, VTB700 . £21.00
HITACHIVT11, VT14, VT33, VT34, VT330,VT340 . B - £21:00
SANYOVHR1100, VHR1110, VHR1300 ... . : e . £39.00
SANYOVIRIS00BHEAD .. ... oo £49.00
TOSHIBA V9600... : e £25.00
SHARP VC300, VC9500, VCS600, VC9700, VCIBOOETC. ... . .£21.50
AMSTRAD VCRA4500, 4600, 5200, 9000. . - £23.00
AMSTRAD VCR7000 ., : £24.00
SAISHO VR605, 705,805,905, 100 ...... . i £24.00
FISHER UNIVERSAL FVHD720, 520, 530ETC ... £24.00
VIDEO MOTORS
CAPSTAN MOTORJVG/FERG PUSSITIV.. ... £19.50
CAPSTAN MOTOR JVC/FERG 3V22 PU45979 . £19.50

CAPSTAN MOTOR SONY C6A-675-113-1A, o : RO .£6.75
DRUMMCTOR JVC/FERG PU46414P _ T
REEL MOTOR JVC/FERG 3V29/30 PUE1381V
REEL MOTOR SHARP RMOTV-1008-CEZZ .. ........... :
REEL MOTOR SANYO VTC5000/6150.. ........ ninng150
ALL ABOVE HEADS ARE ERAND NEW AND OF JAPANESE OHIGIN
WE ALSO STOCK BELT KTS, P/WHZELS, MOTORS, IDLERS, PULLEYS, LAMPS, ETC.
RING NOW FOR OUR STOCK LIST. F.0.C.
ALL EX-STOCK (TEMS DESPATCMED SAME DAY. NO MINIMUM ORDER VALUE.
ADD 21.00 P&F PLUS V.A.T. TO ALL PRICES.
ORDERS BY ACCESS AND VISA ACCEPTED.

BIG DISCOUNTS e
ON PURCHASES OF 5+ CR MORE VIDED HEADS DF ANY MIX
OMEGA ELECTRONICS
252A HIGH STREET 0 IL
HARLESDEN, LONDON NW10 4TD 8 Vi
Tel: 01-985 5748 (24 Hours Answering Service) ELECTRONIUS

have found this to be very useful when dealing with
chroma faults in VCRs.

The X Timebase

The X timebase is adjustable from Ssec/cm to 0-Susec/
cm. At speeds slower than 0-2sec/cm an audible bleep
reminds you to switch from the analogue to the digital
storage mode. If, when using the digital storage mode,
you increase the timebase speed beyond 20usec/cm the
bleep warns that you’re outside the range of the storage
mode and should revert to the analogue mode. Times ten
X magnification is available in either mode.

Component Tester

The scope has a built-in component tester for cold
checks on semiconductor devices, capacitors and induc-
tors. There are full instructions on its use in the manual,
along with a page of photographs that show what to
expect for various components — whether out of circuit, in
series or in parallel.

In Conclusion

The scope comes with two probes that are switchable to
x1 or x10 and a comprehensive instruction manual that
covers all aspects of operation and includes test instruc-
tions, service instructions, calibration procedures and cir-
cuit diagrams.

We found that the scope is very versatile. 1t's now in
daily use in our workshop. The HM205 is available from
advertisers sich as BK Electronics and trade sources such
as SEME Ltd. A brief specification is shown in Table 1.
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VCR Clinic

Hitachi VT33

This machine wouldn’t play or record when hot. It would
thread up, but the head speed would then begin to vary,
making the micro think that the head had stalled. If you
went into play-pause first the machine would sometimes
play all right, but not always.

A look round the head servo revealed that the 9.5V
supply started to oscillate when threading was complete.
Replacing the many electrolytics associated with this
supply had no effect. A new STK5421 finally cured the
problem. P.B.

Philips VR2023

The fault with this machine was no deck functions: when a
function was selected the brake solenoid rattled but
nothing else happened. The cause of the trouble was
absence of the +12b supply due to a dry-joint on bridge
rectifier 6005. P.B.

Grundig VS180

This machine would play but didn’t unthread fully every
time. The switch on the threading ring FA1 worked
correctly but the FB switch was dirty.

Another of these machines produced noise bars on the
picture every thirty seconds during playback. A lot of time
was wasted checking the tape tension etc. before the
scope came out. We then found that the control track
pulses were missing because the control head was open-
circuit. P.B.

Grundig 2 X 4 Super

For no or poor braking, check the +12VR line at pin 18
of the power supply. In the machine we had the supply
was intermittent because the relay contact was poor. P.B.

Hitachi VT17

A problem that’s becoming common is no clock display
due to absence of the 10V supply on the timer panel. The
cause is that Q1795 on the back-up board goes open-
circuit. It’s not very easy to change. M.D.

Saisho VR1000

In this machine the capstan was permanently in operation.
We had to obtain a manual from Mastercare — £25 for a
poor quality photostat copy. It turned out that C2039
(0.022uF) was leaky. This took us a long time to find, not
helped by the fact that the circuit is incorrect — C2039 goes
from pin 3 of CD2003 to the base of Q2017, not its
collector. M.D.

ITT VR3907

This was a good one. The machine would wind and
rewind perfectly but in play or record it would lace up,
run for three seconds then shut down. The counter is
electronic and counted during those three seconds. We
thought this indicated that the take-up reel pulses were
o.k., but we were wrong. They were there but of low
amplitude becuase Q0610 had gone low gain. The pulses
were adequate for the counter but of insufficient am-
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plitude to tell the microcomputer chip that the take-up
was working. It took rather a long time for the ITT
supplier Hoopwell to provide the spare part — we were
told that this particular machine is a Samsung clone. M.D.

Pye 64VR60/Philips VR6460

This machine was in permanent rewind. The cause was
that R117 (2.7€2) was open-circuit. The first one took us a
while to track down but we've since had several more of
these machines with the same problem. M.D.

Sharp VC83381

It was impossible to tune this machine to stations. We
found that the tuning voltage was missing because the
aux-tuner switch had poor contacts. M.D.

Sharp VC9300

There was no output from the modulator. We took it
apart carefully and found that L2 in the 12V supply was
open-circuit. M.D.

Samsung VI910

This machine came in dead. We replaced the blown fuses
and switched on. The capstan started to run straight away
but the operate switch did nothing. Then the fuse blew
again. The cause of the trouble was the mica insulator
under Q1 (25C1983) in the power supply - it was leaky.
M.D.

Panasonic NV-D80

When this machine was connected to a mono audio source
the audio record level VU meters didn’t agree. The left
level was lower. We adjusted this as laid down in the
manual, with VR4004, to obtain correct balance, but then
found that the left meter displayed too high a level at the
lower end and too low a level at the upper end. Correct
conditions were obtained when the LED level meter unit
(VEK3183) was replaced. L.B.

Panasonic NV-G11

The reported fault was that the machine broke a tape. A
dummy cassette was inserted and play pressed. After
loading a knocking noise came from the DD capstan
motor. We also found that if the motor stopped at a
certain position it wouldn’t restart. Further investigation
revealed that the cause of this was incorrect drive to one
of the three pairs of coils, due to a faulty Hall effect chip
mounted with the coils on the stator. L.B.

Samsung VI626

In the E-E mode there was no sound and the channel
couldn’t be shifted from no. 1. The sound was being
muted by an output (pin 13) from the uPC1363 channel
selection chip IC800 on the front panel. This chip has two
inputs, channel up and down, one of which pulses low
momentarily to shift the channel. We found that the
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channel up input (pin 16) was permanently low, because
the 15kQ pull-up resistor R0916 on the *‘joint PCB”
(mounted upright on the inside of the VCR’s plastic
frame) was open-circuit. L.B.

Ferguson 3V58

This machine was completely dead, with no display or
mechanical functions. We found that the supplies from the
three regulator circuits were missing. The main one is the
switched 12V supply which should always be present when
the machine is connected to the mains. The bias for this
circuit is taken from the 45V supply on the mains
transformer board. It was missing because the 10€) safety
resistor in series with the rectifier diode was open-circuit.
This in turn was due to the fact that the associated
reservoir capacitor C5 (47uF, 63V) was short-circuit.
When the resistor, capacitor and diode had been replaced
the machine worked fine. L.B.

Sanyo VHR1500

This machine chewed tapes intermittently. An accusing
finger was pointed at the reel motor and the reel idler,
although the torque was correct. When the machine
chewed a tape a loop about two feet long was left hanging
outside the cassette. Why hadn’t the take-up reel sensor
stopped the machine earlier?

The machine was set to play without a tape and the
take-up reel was held. After about five seconds the
machine entered the stop mode, which is correct. So why
was so much tape left hanging from the cassette? The
machine was left on one side and as expected worked
perfectly for the rest of the day. Next day luck was on my
side as I saw the fault occur. It wasn’t the reel motor
stopping. Instead the capstan motor suddenly ran at full
speed. As the take-up reel was still running at the normal
play speed it couldn’t keep up with the amount of tape the
pinch roller was pulling through. Checks around the
capstan servo were about to be made when the fault
cleared.

The capstan servo reference is taken from a ROM
within the servo chip, the various references being con-
trolled by data lines from the main microcomputer i.c.
First thoughts were of noise on the data lines — it could
have been instructing the ROM to give the wrong output.
As this was going to be difficult to prove, attention was
turned to the comparison signal. If this went missing or
low, would the motor run fast? A series of magnets
around the circumference of the motor provide the
comparison signal, and with such an intermittent fault a
dry-joint was a distinct possibility. It was found whilst
probing around on the capstan motor board. The legs of
the magnetic sensor that produces the comparison signal
had not been pushed through the board when it was
soldered. A.D.

Ferguson 3V65, FV11R etc

We've had this fault on Models 3V65 and FV1IR but it
could occur on any of this range of machines. The fault
report stated that the “VCR stops playing or recording

UL L.

Fig. 1: Correct (left) and the incorrect waveform (right)
found at pin 36 of IC106 in the Ferguson 3V65.
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intermittently then goes to stop”. When the first machine
came along we found that the take-up reel FG input
waveform at pin 36 of IC106 was distorted — ideally you
need a digital storage scope to be able to see this
waveform correctly. Fig. 1 shows the correct and distorted
waveforms.

Our first move was to replace the take-up reel photo-
interrupter. To do this the tape deck has to be removed
from the VCR. This necessitates removal of the head pre/
rec board and disconnecting the plugs from the full erase
head, the audio/control head and various earth leads. The
deck terminal board then has to be removed. This in-
volves removal of the capstan motor, disconnecting the
ribbon connector and unsoldering the cassette LED. After
this the deck terminal board can be removed by releasing
two securing screws. We noticed that these screws had not
been screwed down tightly, and both appeared to be print
carthing points. As we'd got this far we went on to fit a
new photo-interruptor, which apparently provided a curc.

Inspection of the print leading to one of the deck
terminal board securing screws revealed that it’s the only
earth return for the photo-interruptor. So when the
second machine came along we checked with the oscil-
loscope as before then carefully flexed the board near this
screw to see whether the signal improved or got worse.
The take-up signal was lost when the screw was given a
slight anticlockwise twist, so we tightened the screw and
left the machine on soak test. When the third machine
appeared we simply tightened the screw. Since this epi-
sode we've had several more of these machines with a
loose screw. A.D.

Ferguson 3V59

The fluorescent display was out but the mechanical func-
tions worked correctly. Oscilloscope checks revealed that
there was no output from the display driver chip IC1. All
the supplies were correct, as was the oscillator, but there
was no input data from the UPD75208CW timer chip
IC101. Replacing this cured the fault. A.D.

Mitsubishi HS304/Salora SV8500

There was no chroma in the playback mode and on
removing the top cover 1 could see a lovely break in the
print, bang in the middle of the main panel. Repairing this
restored the colour. It’s a very long stretch of print that
eventually connects the anode of D2A1 to C6D1.  N.B.

Panasonic NV-G25

On checking this machine we found that there was no
video information in the E-E or playback modes, though
the card just said “faulty” . . . The fault showed up when
the machine was unboxed. Before removing any covers 1
connected a scope to the video output socket and tuned
the machine in, using the sound output from the monitor.
Video was thus present up to this point so the trouble had
to be in or around the r.f. converter. In this machine the
video is fed from the convertor via a buffer on the input
selector then back to the converter. We found that the
video went in at pin 12 but nothing came out at pin 14.
The 5V supply was present at pin 11. Once this was
established it was not difficult to trace the trouble to
Q3501 (25C2206 but a 2SD636 will do) which was open-
circuit all ways round and D3502 (MA27W) which was
open-circuit. To gain access to this panel it must be
unsoldered from the mother board. N.B.
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Letters

VIDEO TAPE CHARACTERISTICS

As a Technical Service Engineer in 3M’s Video Technical
Centre I'd like to comment on George Cole’s informative
article ““Video Tape Types and Characteristics” in the
August issue. In particular 1 feel that the information
given in Table 2 (VHS tape specifications) is not wholly
correct. VHS specifications are quoted as relative to a
JVC reference tape. There’s now a new improved refer-
ence tape that supersedes the reference tape used since
1976. This improvement has upgraded the basic specifica-
tion by several dBs, which means that some publications
have become out of date. Corrected VHS tape perfor-
mance figures may now look worse, compared to the
figures quoted prior to April 1988, though the tapes may
be exactly the same (as was pointed out in the article, on
page 739).

Referring to the new JVC reference tape, typical VHS
tape performance may be quantified as shown in the
accompanying table (Table 1 below). These figures have
been obtained from tape performance tests on a cross-
section of VHS tape brands. The table shows that the new
JVC reference tape is much better than the old one — the
new reference tape has the equivalent performance of a
Pro-grade tape. Because of this upgrading of the mini-
mum VHS specification some video cassette brands
(especially the cheaper Far Eastern ones) don’t comply
with these minimum requirements.

The following points are worth making in connection
with your Table 2.

(1) Current VHS tapes tend to have higher coercivities
than the VHS minimum specification of 600 Oersteds,
typically 700-770 Oersteds (but not 1,450 Oersteds — a
tape with this high coercivity wouldn’t work with a VHS
machine!).

(2) Chromium dioxide tapes tend to have a similar
performance to standard grade ferric oxide tapes. The
figure of 4dB f.m. output, i.e. better than for Pro-grade
tape, is unlikely to be correct.

Apart from these two points the figures in Table 2
compare well with our tape performance test results.

I would also like to make some comments on your
sections on chromium dioxide tape and metal tape. You
say that “BASF claims that its chromium dioxide tape
actually increases head life”. The head wear characteris-
tics of chromium dioxide tapes have improved since they
were first introduced, but independent head wear tests
carried out for 3M have shown that they do no better than
ferric oxide tapes and would not therefore increase head
life.

You say that “most ferric oxide tapes have a life of 100-
300 passes™, implying that chromium dioxide tapes have a

longer life. 3M supports its Scotch Lifetime Guarantee by
multiple pass testing to in excess of 1,000 times: along
with some other major brands, tapes have been played
successfully for 2,000 passes. Thus the tape life of all ferric
oxide tape should be well in excess of 300 passes. The life
of all major brand tapes is more likely to be limited by the
condition of the VCR rather than the tape formulation or
grade of cassette.

Finally VHS recorders use analogue recording tech-
niques, so your comment on the development of “digital
VHS recorders” is terminologically incorrect. Digital
home VCRs would require a new format — an interesting
development.

T.A. Exell, Technical Service Engineer,
3M United Kingdom PLC, Swansea.

INTERNATIONAL TV STANDARDS

Here are some corrections to the international TV stan-
dards list published last month:

Country System Colour
Albania B, G PAL
Cameroon B PAL
Columbia M NTSC
Greece B,G SECAM
Greenland B PAL
(US Forces) M NTSC
Haiti M NTSC
Paraguay N PAL
Rumania D, K PAL
Tibet D PAL

Some additional points: Hong Kong uses u.h.f. only,
and the sound spacing at Macao is 6MHz; Belgium uses
system H at u.h.f., not system G; Albania uses the Italian
channel C and chs. E6-12; although Indonesia uses the E
channels they are numbered 1 to 3 and 4 to 11.

I understand that Afghanistan uses PAL B in Kabul, set
up by the Russians, and SECAM D elsewhere.

When Laos started test transmissions in early 1984 PAL
M was used. Later in the year both PAL and SECAM
were used. Recent rather vague information suggests that
SECAM D is being used with a Russian supplied trans-
mitter. PAL B sets are in use to receive Thailand TV. |
have been unable to check on the position in neighbouring
Kampuchea. Haiti had used System M SECAM at an
earlier stage.

Gareth Foster,
Whitton, Middlesex.

TRANSISTOR WARNING

In the August issue TV Fault Finding it was suggested that
a BU208A would work all right as a replacement for the
2SC3156 chopper transistor in the Amstrad Model
CTV2200. I tried this but the h.t. rose to 245V. For-

Table 1: VHS tape specifications.

Characteristic Basic
specification
F.M. output —3dB
Chroma output —2dB
Video s/n ratio -2dB
Chroma s/n ratio —2dB
Audio frequency response +3dB
Coercivity 600 Oe
912

Typical standard Typical Pro- Chromium
grade tape grade tape dioxide tape
—1dB 0dB —-1dB ‘
—1-56dB —-1dB —1-5dB
—0-5dB +0-5dB —0-5dB
—-0-5dB 0dB -1dB
+1dB +2dB +1-5dB
730 Oe 740 Oe 720 Oe
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tunately the line output stage feed resistor was discon-
nected. The set worked all right when a 2SC3156 was
fitted. Incidentally the line output transistor is type
25D1398, not 2SD139B.

The Sony KV2704 is another set that doesn’t like the
BU208A. The replacement has to be the original type.
J.S. Ruwala,

Pinner, Middx.

THE ORACLE PUZZLE

After reading Chris Plaice’s letter (August) I dashed for
my remote control unit and pressed 777. After some
patience I managed to get page 101 by pressing “‘time”
then pressing 3333. This is the only page I can get by using
this method, but if you cancel “time” and wait, pages will
scroll down the screen. If you are quick you can display a
page by pressing the ‘“stop” button. Also try page 799
(ITV). Information is displayed in a similar way to
Televox, but it’s harder to “*catch™ a page.

D. Hindley,

Bradford, W. Yorks.

After reading Chris Plaice’s letter (August) I had a look at
page 777 on TVS. Certainly there are flashing text pages.
On some I could just read Televox. Between times there
was a blank screen, apart from the 777 called page
number and the clock. After some experimenting I discov-
ered that it’s possible to hold the display by pressing any
keypad digit quickly, so clearing the 777, as the page
flashes up. This got me off page 777 before the memory
wipe could occur. It took a bit of practice, but after a
while I found that the best approach is to hit digit 7
quickly and, if I was too slow, just put in the next two
sevens to get back to 777 again before the next try.

- The Televox introductory page appears as shown
below:

000101 **ab11151507:08
1.1

P777 TELEVOX

TELEVOX
Hello . . . this is TELEVOX
I Televox is controlled by your spoken
commands — but you must first let Televox
hear how you say the words Star and Next
B You will be given your Televox page
number. Key this into your TV (in place of
the 3333)
B Only when this is done say STAR NEXT
(say *#) to continue

Ring 0898 444 777 or 0898 444 747

25p min cheap rate/38p other times
For a FREE preview: 0800 515 333

This explains what’s supposed to happen. | believe that
the TP in the top right-hand corner stands for “Televox
page”. My display showed flashing arrows, but it appears
from the page of text that 3333 will normally appear.
Then, when you've been given your own unique number
(for the duration of your phone call presumably), you key
it in, using your current teletext TV receiver. I can’t do
this with my VM6101 decoder. After this is done you
control what goes on by saying Star, Next or the numbers
One, Two, Three and Four which the Televox computer
has learnt to recognise, using the screen as a prompt.
Pages I've found at random include advertisements for
property and cars, information on the chance of getting
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stand-by flights, puzzles and games. The “Myrzad™ that
Chris mentions is actually an advertisement for Myriad
Computer Services.

So it looks as if Televox is a form of Pay Teletext,
operating in conjunction with the telephone. I rang 0800
515 333 and was greeted by a recorded announcement
asking me to say Star and Next.

I must admit that I quite enjoyed the fun of trying to
beat the system, displaying pages by chance instead of via
the phone. A brief mention of the Televox system ap-
peared in the August Teletopics (page 742).

Keith Cummins
Holbury, Hants.

BRYAN TUCKFIELD REPLIES

Wow! You did all sit up and take notice, didn’t you? Yes,
it’s Friar Tuck again from Willow! Regretfully most of you
(letters, August) seem to have missed my point. So, just
before 1 close my suitcase to emigrate, let’s look at the
comments made.

Jon from Wells, Somerset. If you have to do a “‘clear
up” job there must surely be a profit in it for you? Yes of
course £3 worth of belts would incur a handling charge -
on their own. But not if tacked on to your order for fuses
and normal workshop stock items. Would you deliver a
PP9 or a 13A plug for the nett cost of the item? And give
at least one month’s credit? I don’t think Joe Public would
expect a spares by return of post service if it was explained
that you couldn’t order individual items on their own.
Also, Jon, what surcharges and postage amounts to more
than £5? Our highest rate is £2-80, and that’s only if the
value of the order is under a fiver. Come on, be fair!

Now let’s see what Adrian from E17 has to say. Why
does he need to assess the “‘punter?” If the customer
wants a belt, why not sell him one? If he doesn’t fit it
properly it’s no skin off your nose and it could get you a
“clear up” job like Jon’s. Why ring up to order the part?
Again if you explain to the customer that you'll tack his
request on to your next order, unless he wants to pay for
the call, surely he’ll understand. No we don’t feel piqued
at producing a costly catalogue, unless it’s not used! No
one likes waste do they?

Now on to our North Devon Sharp dealer. Hi! No
name, but no we don’t mind supplying the public as in
most cases they are exasperated after trying all other
avenues. So by the time we get 'em they're seething
anyway. In fact it’s part of our contract with Sharp that we
do supply the public. Surely if a member of the public has
purchased a product he or she is entitled to be able to buy
parts for it? Subject to any safety aspects of course. I feel
that dealers should support manufacturers’ merchandise.
After all sales, it seems, is where you make your main
living. O.K. the public can be a problem, but where
would you be without them? If you have no wish to supply
a part or get involved, at least be helpful and point them
in the right direction, even if it means us. If it’s Sharp or
Philips we’ll support the manufacturers on your behalf.
That way you’ll have been of service to your customer and
as a result your establishment will have earned a reputa-
tion for always being helpful. Even in this day and age
good will still has a high value. So, as for supplying the
public, yes we do. Someone has to! Mind you they pay the
retail price plus post and packing. No, we had no proof
other than the customer’s word that he’d tried locally, and
who wants to see a diploma? We are talking about only
one belt and one pinch wheel.

So to L.J. of Buckfastleigh. I agree that it’s hard to get
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a Willow Vale catalogue, mainly because we are all so
busy sourcing, buying and stocking that we don’t have
time to list it all. But we are working away at it, without.
Caxton’s help. Mind you we do produce eight catalogues
in total. Aimed at different manufacturers’ spares and
products. I can’t really see that L.J. (I wonder if it's S034)
has none of them. What’s his 1986 price list I wonder? If
it’s for Sharp, the latest one was February Ist 1988. And
there are plenty of current Price Matrix available for
pricing Sharp.

Phew, this is hard work! Now who's next. Oh yes, C.
Deus of King’s Lynn. Why so formal? Again, leaping to
the phone. I've covered that one above. As for getting
stuck with the parts, why not take the cash with the order?
Then if your customer doesn’t return you've got your bits
and some bread. One point [ will take you up on though.
We don’t make a handling charge of £2-50 for an order of
a belt and £100 worth of spares. All normal spares orders
in excess of £25 are carriage free, unless Data Post or
Securicor “A™ service is requested. As for not repairing
certain brands, yes | quite agrec. But in the case 1
reported, of a Sharp RGY55, there was no spares problem
and it’s good equipment. Field rescarch? Yes, I've done
my share and yes it does pay off. That's why we stock so
many lines. | go out and ask the trade what’s needed.
Mind you a lot of the answers I get would be against the
law to stock anyway . . .

I think I've answered you all but if I've missed a
particular point you can always contact me at the office by
letter or ring through to 0734 860 158 ext. 11 (I'll regret
that). Really, you are all lovely people trying to earn a
crust — so are we. In closing, may I say once more that my
purpose was not to knock the service trade but to make it
more aware. Not to lay down the law but to help with
information.

Bryan Tuckfield, Sales Manager,
Willow Vale Electronics, 11 Arkwright Road,
Reading, Berks RG2 0L.U.

SPARES FROM CHS

Following recent correspondence about spares, may |
point out that Charles Hyde and Son Ltd. is also an
approved Sharp distributor, as well as being an authorised
spares distributor for Ferguson, Philips and GEC. CHS,
as we arc generally known, also carry some spares for
Sanyo, Hitachi, Decca, ITT, Sentra, Hinari, Selcco, Sony
and many other brands.

We have two catalogues. One deals exclusively with our
Sharp range, the other covering the rest of our product
range, including rebuilt picture tubes from our own
factory. We would be delighted to send copies to any
bona fide retail service department that would care to
contact us — by phone on (759 303 068, facsimile on (0759
303 620 or by sending a note to the address below.
Freddie Whipp, Sales Manager,

Charles Hyde and Son Ltd., Prospect House,
Barmby Road, Pocklington, York YO4 2DP.

TRADE TRANSMISSION MUSIC
Accompanying the ITV Trade Transmissions during the
years 1957/8/9 there were six-monthly schedules of
gramophone music. Each schedule consisted of fourteen
LP records, played in two-weekly instalments of seven LP
records that alternated weckly. The first schedule com-
menced on Monday June 17th, 1957 with the Frank
Chacksfield “Music of George Gershwin™ (Decca label)
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and a record commencing with “The Blue Danube™. The
IBA hasn’t kept copices of the relevant play lists and I'm
wondering whether any reader has the lists issued at the
time by ITV. There would be about five lists covering 17/
6/57 to the end cf 1959. I'd be happy to pay for
photocopies of such lists. I'd also be interested in similar
lists for the music played during the BBC Television
Trade Transmissions in late 1957 and throughout 1958/9.
G.J. Mayer, 151 Thorndon Gardens,

Stoneleigh, Epsom, Surrey KTI9 0QE.

Telephone 01-393 4615.

AKAI MODEL VS2

In the July Service Burcau a complaint about “new
recording — previous sound for about ten seconds” with
the Akai model VS2 was mentioned. These VCRs don't
have an audio erase head, so a portion of the tape
between the full erase and the record/playback heads is
left with the previous audio, i.e. there’s no fault with the
machine. T hope this may help anyone else confused by
this characteristic.

J.Kent,

Bromsgrove, Worcs.

THANKS

Following my letter in the May issue on the difficulty of
obtaining test equipment, as | am disabled, I have received
a signal generator and scope and offers of the loan of other
equipment. The veterans of our industry responded
handsomely, and my trust in human nature has been well
rewarded. Thank you all.

C. T. Marden,

Ecton, Northans.

HELP WANTED

Can anyone help with a circuit diagram/manual for the
Auritone model 80T1 — it’s a 5in. monochrome TV sect.
I'd be happy to pay for any information — buy or loan.
Leon Electronics, 11 Woodend Close,

Three Bridges, Crawley, West Sussex.

0293 20536.

Due to an unforunate accident in the workshop I'm trying
to find a lid and hinges for a National Panasonic SG509()
music centre. The lid is no longer available from the
manufacturer. If anyone out there has these items, please
ring us on 0943 466860.

Graham S. Brooke, 65A Walkergate,

Otley, Yorks 1.S21 1HD.

Can anyone supply a circuit diagram for a Vendomatic
26in. colour TV set, type 41682? The set was made in
West Germany.

Alan Wilson, 19 North Road,

Stoughton, Guildford GU2 6PU.

Telephone 0483 571 908.

I'm an electronics graduate who is extremely interested in
learning about TV/video servicing. Would anyone in this
area be willing to provide training in return for voluntary
labour on my part, possibly on a Saturday? I'm quite
adept at wielding a soldering iron. The aim is not to
obtain qualifications but to learn the necessary skills.

A.J. Dudley, 37 Ainsdale Drive,

Whitworth, Nr. Rochdale, Lancs OL12 8QB.

Telephone 0706 344 431.
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The Philips NC3 Chassis

As long as you are willing to forget the model numbers it’s
a fact that Philips’ small-screen portable colour sets have
been following a logical, progressive shrinkage that’s
culminated in this year’s latest version, the NC3. This has
a chassis that looks smaller than last year’s mono
portables. Fig. 1 shows the basic chassis layout.

The logical development can be seen in the circuitry.
The timebases, chroma and sound sections and the RGB
output stages still owe a lot to the KT3, in theory if not in
practice, though to look at the chassis you wouldn’t think
so. The vast majority of the circuitry is now included in
two chips, a TDA3565 colour decoder and a TDA4505
that incorporates the i.f. strip, with a.g.c. and a.f.c.
outputs, the sync department and the timebase
generators.

There are one or two novelties. The power supply is a
variation on the now well-known Philips SOPS (self-
oscillating power supply) but, because there’s no call for a
dead-chassis configuration (no Euroconnector). the
optocoupled feedback loop used in larger screen chassis to
provide isolation between the primary and secondary sides
of the circuit is replaced with a resistive nctwork. As a
result the entire chassis is at half mains potential.

The station selector is a rotary switch. Thus the space-
consuming and often noisy push-button bank assembly is
dispensed with. Channel tuning is assisted by an on-screen
vertical green tuning bar that moves from left to right as a
tuning potentiometer is adjusted from ch. 21 to ch. 68.
The arrival of a signal of watchabie strength produces an
a.g.c. bias which mutes the green line.

This a.g.c. bias is also applied to the time-constant pin
of the line oscillator part of the TDA4505 chip in such a
way that the time-constant is shortened as the signal
strength rises. Since the average VCR delivers about
10mV it automatically counts as a strong signal so that the
required short time-constant is obtained regardless of
which switch position is tuned to the video channel.

Discrete circuitry is used for the above operations — the
chassis would look balder than ever if integrated circuitry
was used for the purpose.

The automatic band switching in the Continental ver-
sion is worth a mention. The tuning potentiometers that
select channels 21-68 in the UK version tune through (-
4-3V for Band 1, 4-3-12V for Band III and 12-33V for

Channel switch AFT. Preset

tuni
Rotary tuner \ \ i
P ‘ \

Chopper transtormer

/Onloﬂ

Vo\ 8ri Contrast Col %)
BUTNMAF
Chopper
BTD‘“%S // transistor
BUTIAF
Tuner /Line (_xnpu(
\ transistor
TDALS5Q5
B Q 2AT mains
D &/fuse
[a)
/ / ] J
\_ AN
Audio driver and Mains AC
output transistors connections
BDY4IF Field output transistors

Fig. 1: Layout of the Philips NC3 chassis, showing the main
components.
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Bands IV/V in the Continental version. Amplifiers with
gains of X7, X4 and X2 respectively convert the reduced
voltage change to a full 0-33V swing for the tuner’s
varicap diodes, and operational amplifiers decide which
tuner pin should get the 12V band-switching supply.

Under certain conditiors early sets could suffer from a
poor start up. To overcome this problem R422 was
reduced from 820€2 1o S6(K2 in later versions. This resistor
is in the SOPS feedback loop and is worth changing if you
find that the earlier value is fitted.

The UK version has the U411 tuner, a proven type that
came in with the System 4 chassis. At the risk of being
repetitive we'll mention once more that it can be responsi-
ble for instability or patterning in the region of ch. 59 after
some use. The reason for this is oxidation of the earthing
contacts between the copper side of the tuner’s PCB and
the cover. As a result the small spring strips are turned
into a lecher bar at Band V frequencies. The slightest
disturbance will cure the trouble for a number of wecks.
The writer’s cure is to lean the cover out from the tuner so
that none of the three earthing points makes contact.

Don't forget that the tuner n¢eds an aerial isolator.
Some sets with **dead™ chassis and U411s have what looks
like an isolator but is in fact a straight-through connector.
If in doubt check for continuity (or lack of it).

The mains lead is brought in and anchored bare on two
solder points at the back of the panel, from where it’s
connected by jumper wires to the on-off switch. These
two points are live, even with the set switched off, and
because they arc just where you need to pull on the
chassis to draw it out it's worthwhile unplugging the set
from the wall before you start.

The initial models fitted with this chassis are the Philips
14CN3001/05B (black) and 14CN3001/05L (red) and the
Pye 37KN3030/05C (silver black) and 37KN3030/05W
(white}.

The NC3CR Version

This version of the NC3 chassis has just been released.
It reverts to the practice of using an optocoupler in the
SOPS power supply so that if needs be the chassis can be
“dead™, though the models so far announced do not
include video connections. There are “basic™ and simple
remote (volume and channel change only) models, and in
order to maintain common circuit operation both versions
use an eclectronic tuning memory in place of the rotary
switch and the green-line tuning circuitry employed in the
NC3. The CR version’s control panel is detached from the
main chassis, though the control chip is on the main panel
where the green-line components are in the NC3. The
mains input anchor ponts are much closer to the on-off
switch than they are in the NC3, reducing the safety
hazard for engineers wno could accidentally grab the live
part of the chassis.

Models fitted with the NC3CR chassis are as follows:
basic versions Philips  14CN2001/05B  (black) and
T4CN2001/0SL (red), Pye 37KN2010/05C (silver black)
and 37KN2010/0SW (white); remote control models Phil-
ips 14CN2201/05B (black) and 14CN2201/05W (white),
Pye 37KN2012/05R {(anthracite) and 37KN2012/05W
(white).
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TV Fault Finding

Ferguson TX90 Chassis

We've had a couple of interesting faults recently on these
sets. The first had expanded teletext lines with flyback
lines above, going down the centre of the picture. R194
(243k, 1 per cent) in the field feedback circuit had gone
high in value — to over twice its correct value in this case.

With the second set the sound was weak and distorted
at the cente of the range: when the volume was turned up
the sound disappeared. Adjustment of the sound discrimi-
nator coil L114 had no effect. The sound discriminator
circuit is coupled to pin 13 of the TDA4500 chip IC102 by
C114 (0-01uF) which was the cause of the trouble. D.P.

Amstrad TVR1

This set came in with the fault that it took a long time to
come on. It certainly did — anything from a quarter to half
an hour. This is one of the Amstrad TV/VCR combina-
tions and it was the TV section that wasn't working
correctly. Voltage checks around the STK7348 power
supply chip IC1501 showed that the start-up feed voltage
at pin 7 was low — only 0-7V. A resistance check on the
start-up feed resistors R1503/4, both 270k(}, showed that
they were of the correct value, leaving only the 0-22uF
electrolytic capacitor C1507. This didn't read leaky but
fitting a replacement restored normal operation. D.D.

ITT CVC32 Chassis

This set tripped when switched on with the aerial plugged
in, cven when operated with an isolating transformer.
Replacing the aerial isolator unit put matters right. P.J.R.

Toshiba C2636 etc

The field linearity was stretched and there was foldover at
the top of the picture. C313 (4-7uF, 160V) in the field
output stage was found to be open-circuit. This basic field
output stage circuit, using a complementary-symmetry
pair of transistors and including C313, is used in a number
of Toshiba models. A.D.

Network NW1286

This set came in with a picture, but it soon faded off to a
condition of little or no brightness. When the voltage at
the tube’s grid was checked the brightness was restored.
Tracing back we found that R508 (560k{)) was open-
circuit. A.D.

ITT 80-90° Chassis (CVC823 Power Panel)

The problem was no results except for a chirp from the
power supply when the set was switched off. The first step
should be to remove the scan plug as this has a link that
connects the h.t. to the line output stage. A short-circuit
TDAI1170S field timebase chip will also stop these sets
working. With the scan plug removed the h.t. still didn’t
rise, so attention was turned up the switch-mode power
supply.

The voltage at the emitter of the chopper driver
transistor T615 was 20V, thus exonerating the high-value
base bias resistor R643 and the two 20V zener diodes
D614 and D619. Other high-value resistors in the circuit
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were checked and proved to be in order, and the oscillator
T611/2 was running. But there was no output from the
pulse-width modulator stage T613/4. This was a similar
state to a trip condition — the trip acts on the pulse-width
modulator. In-circuit checks on various semiconductor
devices in this area were inconclusive, but when the two
trip transistors T616/7 were checked out of circuit we
found that T616 (BC238B) had a slight leak. A.D.

‘Salora 22K30

The problem with this 22in. colour set was slow start-up —
it took up to ten minutes to produce sound and a picture.
We eventually traced the cause to CB604 in the switch-
mode power supply circuit. This 1,000uF, 16V electrolytic
is the 8-:5V supply reservoir capacitor. I understand that
sets using the K chassis are prone to this problem. L.W.H.

Salora 15L30

This 15in. FST portable suffered from loss of red drive to
the c.r.t. We found that there was no red output at pin 20
of the TDA3301B colour decoder chip. As this chip is
responsible for most of the video processing we suspected
an internal fault, but fitting a replacement made no
difference. The cause of the trouble turned out to be the
red clamp capacitor CF29 connected between the 12V rail
and pin 21 of the TDA3301B. As this chip is a 40-pin
device it would be worth checking the clamp capacitors
CF29 (red), CF30 (green) and CF31 (blue) if you get this
type of fault. L.W.H.

Some Quickies

Sharp C1871: Intermittent partial field collapse was traced
to R525.

Sharp C2002: This set refused to start up. Replacing the
STR4090 power supply chip cured the problem.
Philips/Pye CTX-E chassis: This set was tripping. We
found that the BYV95A 26V rectifier D6590 in the line
output stage was short-circuit.

Decca 70/90/110 chassis: One of these sets came in with
the power supply fuse and the chopper transistor Tr605
blown. We found that D608 and D610 which are in series
with Tr605 had also failed, and as a precaution we also
replaced C627 (10uF, 16V) which is in parallel with
them. J.G.G.

Hitachi CPT2218 (NP81CQ Chassis)

This one broke our hearts. The customer complained that
after about half an hour a teletext display would suddenly
invade the screen of her set, obliterating the picture. This
would happen on any channel, and after a moment or two
the set would go into standby. If left for say a quarter of
an hour everything became normal. The problem was said
to occur only at night.

Repeated tests in the workshop, even using the
hairdryer on the text and interface panels, showed nothing
amiss. So we resorted to drastic measures. We put the set
in a large plastic bag with a thermometer visible and blew
air from the hairdryer in at the bottom. At 90°F the fault
really did happen. Spraying IC2101 (SAAI1272) with
freezer cured the trouble, and reheating it confirmed that
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it was the culprit. So we changed it and returned the set.
Next day the customer reported that the set was no
better. Repeating the bag and hairdryer treatment again
showed that she was right. This time IC2101 was blame-
less and it was the SAA1251 that caused the trouble.
Soon after another of these sets arrived and my heart
sank into my shoes. This time the teletext thing crept
slowly over the picture from the right, pushing the picture
away. After our previous experience we decided to re-
place the SAA1251 without further ado. It did the trick. I
don’t trust this device! J.R.A.

Philips G8 Chassis

This set suffered from Hanover blinds that couldn't be
cured by adjusting any of the controls in the decoder
section. After a lot of soul scarching and scoping |
discovered that whoever had fitted a new linc output
transformer had made a wonderful dry-joint at pin three,
as a result of which no line pulses were being fed back to
the chroma circuitry. Resoldering put matters
right. H.MacM.

Philips G11 Chassis

The problem was occasional field collapse. Almost every-
thing in the field timcbase circuit had becn repiaced
except for the panei itself. We eventually found that there
was a tiny haircrack in the track of the fieid hold
potentiometer. H.MacM.

Saisho CT141X

The sound was so low that it was almost inaudible — just a
very quiet hum. I'd no manual so I checked around in the
sound i.f. section with a signal generator and found that
C303 (100pF) read in the region of 5k€. It damped the i.f.
coil so much that the sound was killed. H.MacM.

Saisho CT1400

Very weak sound on this set turned out to be duc to R356
(10k€) being open-circuit. H.MacM.

NordMende F11 Chassis

This set had no EW correction. The control chip was
changed but this made no difference. We eventually found
that coil LG02 had shorted turns. Instcad of being wound
on a bead, later versions consist of a proper coil on a
former. H.MacM.

Rank T20 Chassis

Field collapse the man said, so I switched the set on to
make sure and field collapse it was. Off with the back then
and lower the scan drive panel. I noticed that 4R9 had
burnt out and that 4R4 was slightly burnt. An Avo check
revealed that 4R4 (1kQ) had gone very high in value —
500kQ) in fact. Now these two resistors are in the driver/
output stage section of the field timebase, so I concluded
(wrongly) that the working conditions had been upset and
that one or more of the four transistors invoived had
suffered. Each transistor was checked in turn but they
were all 0.k. So I replaced the two resistors and switched
on. After about ten seconds 4R9 began to cook. Switch
off quickly.

Up with panel. Any dry-joints? None could be found,
so | engaged neutral and went off for a cuppa. Then I
remembered something. The two output transistors are
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connected by three-pin sockets to their leads from the
panel. Could these sockets be loose on the transistor pins?
Yes, some pins were not making contact. Only one thing
for it. 1 snipped off both sockets, sleeved each lead
individually and soldered them direct to the relevant pins,
pushing the sleeving over each soldered joint. Finally I
clamped each bundle of three leads together with a cable
tie to prevent the sleeving from moving. When the set was
switched on again everything was back to normal and
after a soak test it was returned to its owner. M.K.H.

Salora 22J20

The fault was no raster. After checking that the field
blanking section of the sandcastle pulse was present we
moved to the c.r.t. base panel where the 1kV supply was
found to be missing. RBS03 (2-2k€) non-flammable) was
open-circuit but we could find no reason for this. A
replacement was fitted and the set was put on soak test.
Several hours later a plume of smoke appeared and
RB503 had gone again. As there were no shorts on the
c.r.t. base side of this resistor diodes DB303 and DB506
(both BA159) which provide the 1kV supply were
checked. They were both leaky in the reverse direction.
L.B.

National Panasonic TC202G

This set is second only to the similarly aged TC275G (see
letter, July) in terms of picture quality over a long period
of time. It’s also one of the most reliable sets ever made.
This one came in with the complaint that there was no
picture. The field engineer mentioned that there had been
a very low-level, defocused picture.

On checking 1 found that the supply from the diode-
split line output transformer to the combined Al/focus
contrel unit was low, which would explain what was
wrong. The voltage is tapped from a winding and fed via a
scries resistor within the transformer. At the input to the
Al/focus unit there was only about 700V, and there was
almost nothing at the Al output. The h.t. was correct,
and all the other line output transformer derived supplies
were normal. So it seemed that the transformer was
faulty, though they hardly ever fail in Panasonic sets,
especially thesc older ones. The e.h.t. was correct so,
suspecting the internal resistance, a new transformer was
fitted. We then had a truly superb picture, though I first
had to replace the AN320 green line chip (fit an AN322
kit) to correct a misbehaving a.f.c. circuit. N.B.

Rediffusion Mk 3 Chassis

This was the first time we’ve had one of these sets in the
workshop. The complaint was “dead” and the 20mm fuse
on the power supply panel was open-circuit — but not
blackened. On replacing this the set tripped and stayed off
though the fuse remained intact. I disconnected the input
to the tripler as this seemed as good a place as any to
start, and when I switched on again the set burst into life —
minus a raster of course.

A universal tripler was fitted, with the diode lead left
disconnected to try it out. As the set then produced a
picture the lead was cut off and insulated. But the picture
was very weak: the raster was over bright and the contrast
control had no noticeable effect. We checked around in
the area of the tripler and decided that the trouble was
probably in the beam limiter circuit. It didn’t take us long
to discover that 5R24 had risen substantially from its
correct value of 220Q2. When this had been replaced there
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was a normal picture apart from teletext lines over the top
four inches of the picture — the field linearity was o.k. I
suspected that a capacitor in the field timebase circuit was
leaky or open-circuit but eventually found that 8R26 had

risen in value from 2700 to over 750€2. After replacing
this the set produced a perfect picture. All this was done,
without a manual or the need for any special spares. Why
isn’t life always as rewarding?!

Panasonic Video Maintenance Kits

A series of eight video maintenance kits has been in-
troduced by Panasonic, covering a range of machines from
the NV2000 to the NV730. Each kit contains the most
common spares, apart from heads of course, that will be
required for a full service or reconditioning of a machine.
Panasonic suggest that to prolong the life of a VCR the
parts specificd should be replaced after every 1,000 hours’
use.

As an example of what the kits contain, that for Models
NV230/430/810 provides a capstan belt (VDVO0149), a
loading belt (VDVO0152), a front loading belt (VDV0153),
a pinch roller assembly (VXL1209), an impedance roller
(VDPU908), a play and fast-wind drive idler (VXP0521), a
back-tension brake band (VXZ0165), a pinch roller
washer and circlip and a slot washer for the drive idler.

The other kits have similar contents, though some of
course will contain more parts, particularly in the case of
older machines. This will be reflected in the price. I must
admit that prices came as a nice surprise to us. Typically
the trade price of a kit is approximately the same as that
of just the pinch roller and one or two idlers. In fact in the
case of the kit whose contents are listed above the price is
less than that of the pinch roller and drive idler when
these are ordered separately.

Inclusion of the circlips and slot washers is a sensible
idea. How many times have you had a slot washer drop
on to the floor never to be seen again? And as they tend
to spread when removed they don’t grip on the shaft as

lan Bowden

they should when reused, something that could lead to
trouble later.

Perhaps the idea behind the introduction of these kits
was that if you have all the parts to hand you’ll use them,
whereas if one item that should be replaced isn't in stock
you might be tempted to clean up and/or make do with
the old one. This could lead to further trouble shortly
after, reflecting poorly on both the dealer and the manu-
facturer. Providing maintenance at a reasonable price with
no comebacks can only help a dealer’s reputation and
build up a manufacturer’s reputation for reliable products.

Though eight kits have been introduced so far, at the
time of writing they were all out of stock! Possibly this
reflects their usefulness to the trade. Anyway, let's hope
that Panasonic continue with the idea, covering later
machines and perhaps prompting other manufacturers to
do something similar. Here’s the complete list of kits to
date:

Part no. For Models
VUD4086KIT NV7000

VUD4087KIT NV2000, NV2010
VUD4088KIT NV7200

VUD4089KIT NV333, NV366
VUD4OYKIT NV777

VUD49IKIT NV730

VUD4092KIT NV370, NV830
VUD4093KIT NV230, NV430, NV810

ECA Semiconductor Reference Books

It’s almost impossible to have available data on all the
semiconductor devices you're likely to encounter while
servicing brown goods. Over the years many manufactur-
ers have produced many devices, and quite a number of
different type number conventions have been used. Var-
ious books that list characteristics and equivalents have
been produced, some by manufacturers and others by
independent publishers. They are all useful in their own
ways, but probably the most successful and most widely
used have been the ECA series — the ones with the yellow
covers and the owls on the front. These books are
updated annually and are available from major compo-
nent suppliers. In the past the series has consisted of two
books covering transistors, two for diodes, and single
books for linear i.c.s, CMOS devices and thyristors. The
cost of each book is in the region of £7, but they are worth
their weight in gold. Now the company has introduced
two new books that combine all the information from the
previous ones plus more new information. Some bits that
are not really required for this trade have been cut out —
the previous books have aimed at design as well as service
engineers.
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The result is a pair of books that are superbly laid out
and contain stacks of useful information. Looking any-
thing up is simplicity itself — everything is in alphabetical
(Book 1) or numerical (Book 2) order, regardless of
whether it’s a diade, an i.c. or whatever. The information
provided for each device consists of a brief description
with characteristics, the pinning and comparison types — in
the case of i.c.s the application is given. The improve-
ments make for an uncluttered, clear layout, and since the
books are the same size as the old diode ones (twice the
size of the transistor books) they don't keep falling shut
when you put them on the bench. This also enables the
information to be laid out down the page instead of across
it as before. Another particularly good idea that’s been
implemented is to include Japanese equivalents for Japa-
nese devices — previously all equivalents were of the BC/
BD/BF/BU classification, but now we get the 2SC etc.
series as well. Yet another improvement relates to the pin
configuration diagrams: a note is included to tell you from
exactly which angle the diagram is shown. This was mostly
pretty obvious anyway, but there was room for confusion
with some devices.
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On checking through the books and looking up devices
as I encountered them I came across a couple of ab-
sentees, but these were specific manufacturers’ types that
don’t have equivalents. | was pleasantly surprised by some
of the things there are included, in particular a large
number of numerical only types and the various prefixes
used for zener diodes — ZPY and RD for example. Some
devices used in Salora equipment caught my eye -
RGP10, RGP15 and S2000a are all there. This is bound to
help those who have to tackle all types of repair for their
living. For example, if one of the multitude of cheap
portables comes in with a duff regulator that takes you
just ten minutes to diagnose you may then take forever
trying to find a replacement that you can guarantee. Or

say you have an i.f. fault and it must be in one of two
chips but you don’t know which one houses the audio
detector and you've never come across either device
before.

When these books are updated no device is ever left
out, no matter how old it is. So you can buy these two
new books and give your pile of existing ones to a field
engineer or your apprentice. In my opinion they quite
obviously represent phenomenal value. In the short time
we've had them they've saved us a great deal of time.
They are available as a pair for a mere £17-85 trade (no
VAT with publications!}) from Willow Vale Electronics
(head office 1 Arkwright Road, Reading, Berks. RG2
OLU) under order code 21-004B.

The Temptation of Tiny Tim

Tiny Tim was having a rest after doing nothing for the
best part of the morning. The door opened and in walked
delicious Dora. What a face. what a figure. And what a
cheek . . . her lips parted as though to give Tim a kiss.

“Would you be kind enough to bring my set in for me?
It’s a bit heavy for me to carry.”

Tim popped out to her car and picked up the Thorn
8800. He carried it into the shop and put it on the counter.

“Can [ watch you do it?" asked Dora.

As Tim’s wife was out, gassing to everyone up the farm
(King's Farm, about a mile up the road), he didn't mind
at all. He whipped the back off and plugged the set in,
switched on and nothing happened. Next he checked the
plug and mains lead, read it through to the on/off switch,
then realised he’d fallen for it again. The cut-out button at
the back. He pressed it and the set started up. The sound
was 0.k. and after a short period the picture appeared. It
was blurred, so he tricd to adjust the focus knob. It was at
maximum and turning it back only made things worse.

Tim remembered the time when he'd changed the e.h.t.
unit and the focus control several times without improving
things and Keith and Alex had popped in on their way
back to Portsmouth. Keith had offered to do the job for
him there and then. He’d removed the carth lead from the
bottom of the focus unit and switched on. There had been
an almighty crack from the tube, with flashes everywhere.
Keith had then switched off and reconnected the earth
tead. On the next attempt the picture appeared in full
focus and Keith and Alex had then made their way back
to Pompey, having taught Tim another lesson.

Tim thought of trying this again, just to frighten Dora
out of her life, but decided against it. He slid the chassis
out — with the set switched off — and loosened the e.h.t.
unit. After shorting the e.h.t. lead to chassis he discon-
nected the leads. He walked round, brushing Dora’s
behind on the way, and selected a new unit from the shelf.

*This will cost you twenty quid”™ he told her.

“We can talk about that later™ Dora said.

So Tim fitted the new unit and switched on. He could
now turn the focus control quite a way back and the
picture looked good.

“Aren’t you clever!” said Dora.

“At most things™ Tim said modestly.

He wrapped the set up and carned it out to Dora’s car,
then went back for his twenty quid.

Dora was lcaning against the counter in a suggestive
way. “Open to negotiation?”" she asked.
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Now Tim fancied Dora but, well, maybe it was the
weather . . . He’s an odd bloke but there are plenty like
him. Dora looked annoved. She opened her purse just as .
Tinker Bell returned. having cut short her shopping
(jawing). Tim took Dora’s notes and, as she left the shop,
put them in the till.

An Awkward K30

Tim had a Philips K30 that was driving him mad. He'd
sold the set some years back to a lady whose husband had
been a friend of his and had died two years ago. When
she’d phoned to tell him about the set he’d promised to
call round that afternoon. He'd gone without a care in the
world. taking with him all (he thought) the things he
might need.

When he tried the set there was sound but no raster.
He replaced the two upper left-hand boards. No dif-
ference. He turned up the first anode controls and
obtained a blank raster that was locked solid untit the
acrial was disconnected. So he took the set back to the
shop and spent hours trying to find out why the first three
transistors on the RGB output board were not turning on.
All the supplics to the board were present.

After suffering for a long time he thought he'd let
someone else suffer. He took the set along to Moon Lane
and handed it to Geoff and Eddy. They laughed when he
asked for their help. Two days later he called in to find
out whether they'd solved the mystery. They hadn’t and
the set sat there on the bench, looking at them with the
same blank raster. Tim said he was sorry to have given
them such a trial. They didn’t laugh this time and carried
the set down the stairs for Tim and put it in his car. Said
they were glad to sce the back of it.

Tim settled down te find the source of the trouble but
became more and more baffled. The cause of the problem
seemed to be lack of bias for the first three transistors on
the RGB pancl. They are pnp emitter-followers with their
collectors returned to chassis and their emitters supplied
from the 13V LT3 rail. After a lengthy scarch Tim found
an invisible break in an earth circuit, roughly midway
across the main panel near the focus control. Three
clectrolytics (including the LT3 reservoir) and a resistor
are returned to carth at this point. Tim was left very
puzzied as the other open-circuit electrolytics and the
resistor, which is in the first anode network, should have
had other effects. Maybe the break was “made™ as far as
some of them were concerned.
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HAMPTON, WV2 4AZ

15/80H 32 | 2501826 087 | AN2OG 2% | BC207 014 | BDX54B 216 | BUXS 115 | HAI%S 743 | MC1351P 29 | SASS607 542 | STRMO 478 | TBASMO 187 | ToAM3I 3]
15858 33 | 2501829 2 | an20e 3% | BC2128 026 | BDX62A 215 | BUZE 127 | HAI3001 173 | MC1352P 250 | sass7oT 54 | STRaS1 53 | TBAISO0 184 | TDAM0 %
17052 561 | 25C1875 450 | ANZIO 28 | BCoaL 010 | BOX63A 1% | BUZOT 165 | HAIXG 27 | MC1IsTP 215 | SASS70S 261 | STRAS3 816 | TBASTD 356 | TDAMMz a1s
17053 561 | 2501893 2 | AN2i1 3% | BC21A 010 | BOY20 121 | BUZS 120 | HAY34D2 787 | MCI3S8P 135 | SAS580 225 | STRasa 495 | TBAI% 138 | TDAdS00 am
17078 930 | 2501906 038 | AN21a0 240 | BC22S 040 | BDYSI 105 | BUZ0B/2 197 | HAIR42 265 | MC14001 240 | SAS6600 13 | STRE020 525 | TBAY00 168 | TDAGK002 210
17089 345 | 2501971 137 | ANZ34 s | BC3 010 | BFIS 040 | BUZBZA 112 | HAYI8S e | Me1a013 041 | SAS660 297 | Te028V 575 | TCA2100 186 | TDA61C 688
ma 250 | 2501923 030 [ ANZ36 7 | BC238 010 | eFny a66 | BL20BD 19 | HAI3B6WR 151 | MCIMEP 765 | SASET00 138 | Teaasv 073 | TCAZIOS 0% | TDAS20 3.3
17376 158 | 25C1928 225 | AN2a0P 125 | BC238B 008 | B8 067 | BUZ9 150 | HA1367 275 | MCI4%P 215 | SASETD 19% | T6035 067 | TCA270S0 105 | TDASSM 520
1N40OT 004 | 25C1942 165 | AN2a) 171 | BCz398 025 | BF12) 05 | BUZ 245 | HAI38BR 245 | MCidag? 346 | SASE710 n | 1607 21 | TCA20A 239 | TDAS700 27
1N400? 006 | 25C1959 076 | AN245 450 | BCS1A x| BRI on | Bua 200 | HAI368 176 | MCMSI0BAL 375 | SBATSO 161 | Tonday 097 | TCA4204 216 | TOATZIOS 23
N3 006 | 25C1957 109 | AN2S3 180 | BC2s4 050 | Bf27 013 | BUIZA 220 | HAI3T0 130 | MCISSTIBCP 110 | SC84203 1835 | Touas 120 | TCAMO 225 | T0AB1%0 27
1N4004 005 | 2501953 19 | AN2SO 385 | BC30O 03 | BF137 02 | BUsE 143 | HAIIZ 480 | MCI4578BCP 215 | SCI504P 146 | Tooa9 145 | TCAS30 224 | TDABAT a5
1N4005 005 | 25C162 19 | AN272 825 | BC301 045 | BFIS3 058 | BUAOGD 19 | AAIDY 9 | MCITI2 388 | SDA2006 79 | Te05v 087 | TCABA0 125 | TDASW 1%
1N8006 008 | 2501969 200 | AN29S 552 | BCWO2 053 | BF154 025 | BU40T 0 | HAIITI 175 | MC5192 1950 | SDAZII22 1285 | Teoss 308 { TCASS0 306 | TDASI3 315
N80T 0.07 | 25C1383 2n | ANz 2 | BC3G 104 | BFIS7 03 | BUAIZ 529 | HAT309R 205 | MCT74CP 349 | SG284A 645 | T6053 277 | TCAS50B 260 | TDB1033 28
Na14g 0@ | 25C1985 155 | AN302 193 | BC307A 008 | BFIS8 018 | BU4ZSA 113 | HAI389 239 | MCrs1sc 218 | G613 075 | Teoav 125 | TCAT30 s | TDEI08) 106
TNadag 005 | 2502009 034 [ AN30S 120 | BC30BA 011 | BFIs 018 | BUSOD 145 | HAI3SZ 217 | MCRI06S6 095 | G629 827 | T900SV 238 | TCATS0 225 | TEAI® 22
INS801 014 | 25C2029 23 | AN31S 129 | BC303 017 | BF180 on | BUSOBA 125 | HAI3%4 195 | MCR2207T 228 | SG6533 1% | TNV 140 | TCABOOQ 59 | TEAI003 150
IN5402 015 | 25C2028 21 | AN31E 350 | BC37A 013 | BF167 03 | BUSH 165 | HAI397 217 | ME0A1I 028 | SIIZSH 750 | 19013V 49 | TCABS 238 | TEAlCI4 250
IN5403 036 | 25C2083 098 | AN3IB 441 | BL3Y 015 | BFI73 034 | 8USOR 130 | HA13% 229 | MEs002 026 | SI25HD 1835 | Te0lav 24 | TCAB® 544 | TEAWZSP 821
TN54D4 015 | 25C2078 IN | ANID 547 | BC28 010 | BFIT7 035 | BUTES 29 | HA1406 130 | MEGIO2 028 | SE3HD 2050 | 9016 102 | TCAS0 204 | TICIOGC 051
INS408 03 | 2sc2073 275 | ana2t 22 | BC33 00 | BFiB 040 | BUBOS 179 | HAlaS2 085 | MEBOOT 034 | SKEZFI®4 139 | T019W 1% | TCAS10 204 | TICY06M (34
IN9ta 004 [25C20850 185 | AN3Z 585 | BCXS 010 | BFI73 036 | BUs07 080 | HD14538 207 | MEG4TT 075 | SKEZGID4 085 | T9038V 145 | TCA%D 247 | Ticas 02
151555 o3 | 25c209 130 | ANTY7 531 | B8 024 | BFIBO 036 | BUBZGA 19 | HO3BI02A2 795 | MJ2501 330 | SKE4FIT6 035 | T903sV 195 | TCAS0E 29 | Tices 050
1584 010 | 25C2181 24 | AN34OP 117 | BCas0 088 | BFIBI 03 | BUWS4 1319 | HD3ETS0AS3 1084 | MI300) 106 | SKE4F208 147 | T9051 69 | TD3FH00R 386 | TIca7 05
15821 010 | 25C2186 198 | AN3SS 59 | BCAdt oM | BFIR2 034 | BUX8B4 100 | HDBIS0A-T 725 | MJ4g] 153 | SKE4F206 042 | T90sav 534 | TO3FI00H 416 | TIPI20 106
MN2194 o3 | 25c221%6 088 | AN3E2 132 | BCast 03 | BFIE3 039 | BUXES 110 | HD3BB00ASD 1409 | MJBD2 4% | SKE210 124 | TSIV 070 | T062706P 450 | TIPN0 05
2N3053 0% | 2sczm 180 | AN370 395 | BCAsD 042 | BF1B4 043 | BYIZ6 013 | HDa480IADS 1938 | MUE295S 189 | SKEAGZO2 0% | T062V 049 | TDAIOIB 231 | TIP112 054
2N3054 099 | 25C223% 165 | Ansn 343 | BCsst 035 | BFISS 039 | BY(27 008 | HISHI0I0 859 | MJE30S5 125 | SKESFYI0 160 | T9064 125 [ TDAI0GBA 225 | TIP1IT 050
2N3055 061 | 25C2278 168 | ANSIZON 450 | BCas? 115 | BFIg4 o | BYIB 012 | HiSHIO4 600 | MUE3AD 949 | SKS1/10 215 | TAI027 4% | TDAIOOSA 238 | TIP1ZI 050
IN34a2 1% | 25C2314 217 | AN5I3Z 5319 | BC4E3 04 | BFISS 014 | BYI64 04 | HISHIDO2 950 | MJES20 043 | SLI3I0 31 | TA70S0 174 { TDAIO0BA 211 | TIPI2G on
N3T02 014 [ 2502335 Kt 1295 | ANS5250 440 | BLam 022 | BF1% 017 | BY176 052 | HMS231 Im | MLz 333 | SLi43T 089 | TATOS) 174 | TDAI010AF 425 | TIPIZ2 0%
N33 018 | 25C2551 126 | ANSEIO 550 | BC4T9 041 | BFI9? 018 | BY173 108 | HMB232 525 | M8 3o | Steis 389 | TAT0S4 om0 | TDAION 05 | TIP137 150
3705 016 | 25C2565 3% | ANSEIZ 23 | Bes32 028 | BFI% on | Bz 0% | HM625} 525 | ML37B 251 | SL432A 344 | TAT0B0AP 0.1 | TDAIOIO 128 | TIPS a4
306 014 | 25C2570 238 | ANSEI3 420 | BCS46 008 | BFI% 017 | BY187 077 | HMTI8 485 | ML238 577 | st439 248 | TAT61AP 127 | TDAOTIA 1.3 | TIP29S 035
3707 016 | 25C2577 160 | ANS630 3% | BCS47 010 | BF200 037 | BY18 179 | HM9032 998 | ML923 0 | Sian 250 | TAT06S 313 | TOAI08 245 | TP2A 0%
N3 013 | 2502578 675 | ANSTOIN 186 | BCs4s 012 | BF218 036 | BYI% 182 | HM%012 12 | ML 3% | 51480 398 | TAT070P 18 | TDAIOMB 247 | TIP2B 083
N3 0 | 2502671 199 | AN6250 03 | BCs4g 010 | BF224 017 | BYz7 022 | HmaIS 324 | MMS314N 899 | SL4%0 125 | TANOT2P 257 | TDAISBSS 296 | TiPasC 000
WA 171 | 25c288A 185 | ANGI0O 440 | BCSS0 010 | BFZ37 065 | BY208 086 | HT4207 17216 | MMS3IGN 916 | SL9018 6% | TAT0/4P 198 | TDAISST 185 | T1P29D 078
2N3173 200 | 25C3153 634 | ANG3ID 454 | BCsS6 010 | 8F240 017 | BY210400 019 | HT4208 6% | MMS3IBN 311 | SL91BA 907 | TATO76P 780 | TOAID? 195 | TIP30Ss ors
N9 054 { 250372 140 | ANG34D 1034 | BCsST 010 | BF24) 015 | BY20600 027 | KA2101 2% | MMS3ON 201 | SNIBBSIAND 195 | TAT089P 20 | TDAIBID 205 | TIP30A 0n
2N323 117 | 2503m3 116 | ANG34! 143 | BCSS8 010 | BF245 050 | BY210800 030 | KCS4IC 760 | MMSIBIAAN 620 | SNIGBS2AN 298 | TAI92P 865 | TDAI044 1% | 1IP3oC 016
2N3904 082 | 250383 13 | ANG353 1600 | BCS59 010 | BF245B 049 | BY2I8 164 | KCS82C 397 | MMSBIN 654 | SNIBIEN 1025 | TA7093P 399 | ToAIOA? 125 | TIP3IA oM
IN3%08 082 | 25C388 050 | ANBS31 1% | BCS6OC 014 | BF246A 252 | B3 13 | L2000V 1689 | MNI4OVL 1385 | SNZT1IN 719 | TATI02P 58 | TDAI0S98 038 | TIP3IB K]
N4101 173 | 25c34v 081 | ANGEST 135 | 8C63s 03 | BF2SS 020 | BYZ24500 188 | LAY 075 | MN1405 1250 | SN29716N 366 | TATIOBP 161 | TOAWSIM 135 [ TIP3IC 050
2N4240 330 | 2SCAC 080 | ANBSS? 058 | BCS3 0 | B 038 | BY25 055 | LA1Zi0 133 | MNI435VX 1240 | SN2971SN 604 | TATI09 371 | TDA1060 280 | TIPRA 03X
24444 0% | 25Ces8 015 | ANGS10 240 | BCSY o | BF2ST oM | BY27 0 | LA1Z3D 105 | MP1192 507 | SN2 1% | TATZ2B/P 0% | TDAI0E2 125 | TIP3zB 08
2N52%3 050 | 75Ca35 0% | ANTIIT 125 | BCs3g o | BFZS8 036 | BY22%8 080 | LAIID 287 | MP21%4 400 | SNZ9T23AN 877 | TATIZOP 234 | TDA1IS] 12 | nP3c 040
2N5294 080 | 2505154 285 | ANTIIS 338 | BCSHO 024 | BF258 034 | BY291000 112 | LAL3SIN 107 | MP2612 507 | SNZTB4AN 165 | TAZIZ9P 150 | TDANISO n | Tes 08s
2N5296 048 | 250535 0r | ANTIS 158 | BOX3 018 | BF262 028 | BYZ9600 0% | LA1363 105 | MPgs12 157 | SNza767 4% | TANWP 083 [ TDAI%Z 39 | TiPXA 105
2N5297 050 | 25C53% 045 | ANTI46 205 | BO1S 03 | BF23 057 | BY255 066 | LA1IS4 302 | MPC5% 213 | SNZTI0BN 195 | TA7I36AP 189 | TDAI0 151 | TIP33C 080
2N5238 061 | 250537 054 | ANTISI 237 | BD116 on0 | BF271 034 | BYZS600 LB | LAIES 208 | MPF256C 060 | SNZOTIZBN 491 | TATIIIP 073 | TDAIZ3S 388 | TP 050
2N6109 158 | 25605 116 | AN71S6 285 | B0 131 | BRB 020 | BY2% 036 | LAI3S 153 | MPSE570 948 | SNZT7IBN 165 | TATIQIAP 387 | TDAIZ3 42 | TIP41A 048
2N6130 om0 | 25C620 095 | ANTIS 234 | Bo131 057 | BF2M 020 | BY2%3 05 | LAI387 5% | MPSA42 085 | SNZ9T9I 298 | TA7146 250 | TDA1ZI0 355 | TIP4I8 06
N1 125 | 25C543A 154 | AN7218 154 | BDIR 020 | BF3M 03X | BY407 0%0 | LAXS0 100 | MPSASE 02! | SNIST%N 556 | TATIM6P 4 | TOAIIA 133 | TIPAIC [F-]
2N6160 09 | 25C668 067 | ANTZZ3 a5 | Bom 053 | BFI3% oxm | Braos 149 | LAX®I 091 | MPSAS2 arn | sNzm oM | TATIa8P 167 | TDAMI2 092 | TIPaZA 049
2N6292 165 | 25C681 440 | AUID7 350 | BD13S 03 | BFXY 045 | Brag 135 | LAB% 552 | MPSUS 986 | SN7400N 034 | TATI40P 326 | TDA12D 2% | TIP42B 053
25A10068 150 | 250682 18 | AUIID 225 | 80136 0% | BB ox | B3 065 | LAdGR2P 140 | MPSUI0 945 | SN740IN 036 | TATIS2P 272 | TDA1440 345 | TIPAZC [T
25A1011 185 | 250684 185 [ AU 540 | BO137 026 | BF3s5 049 | BYWSE 014 | LA4100 087 | MPSUS6 078 | SN7402N 065 | TATIEIP 450 | TDAI4T0 2% | TIPa7 037
25A1015 049 | 25cs83 083 | AYI05K 208 | BO!38 03 | BFIS2 062 | BYXSSH0 023 [ LA4I01 034 | MPSUSD 198 | SN7404N 052 | TATIE2P 161 | TDANTOP 425 | TIS&3 10
2581012 125 | 25C10 089 | AYi0s 108 | BOI3S 028 | BF33 050 | BYX71600 085 | LA4I02 075 | MREIS »33 | SN7408N 027 | TATIT2P 141 | TDAISO 185 | Tis®0 3]
25A1020Y 0m | 25C711A 050 | BAS24 821 | BDI4O 029 | B8R3N 0s0 | BXNas0  0m | Lasiz 056 | MRBSS ors | sNTaN 0z1 | TATI76P 154 | TDAIS10 450 | TLONICP 0%
2SAI027R 045 | 25C717 128 | BA310 a1 | BDIas 170 | BF3W 025 | 8YVs6 120 | LAdIzs 188 | MR91a 120 | SN74121 160 | TANIGP 384 | TDAISIZ 369 | TL4MCN 8%
25A473 o075 | 25C734 14 | BAn30 19 | BDISO 125 | BFal7 084 | BZY83C30 186 | Lani3e 455 | MSMSBI6RS 1235 | SNI4IIN 074 | TATZMP 216 | TDAISIS 260 | TLDT2CP 25
2SA766S 4% | 25C761¥ 0% | BAIIO 13 | 80157 067 | BF18 187 | BZY88 RANGE 010 | LA4140 070 | MSMS840H 1815 | SNT4I4IN 265 | TA7206P 1249 | TOAISS 15 | TMPABN 1500
25C173Y 15 | 250783 398 | BALI2 3% | 80160 180 | BF422 030 | 826! RANGE 018 | LAA192 155 | MVS460-02  C61 | SNZAISIAN 151 | TA7207P 234 | TOAIEI0 448 | TMSI024NLL 1375
25C147a 125 | 25C790Y 185 | BAIXD 275 | BDIE3 07t | B2 052 | BZX79 RANGE 010 | LA4Z20 104 | NESAZ 265 | SNM4ISAN 127 | TAT20RP 142 | DA 685 | TMSIOZSN 1695
2501509 135 | 250828 0z | BAles 013 | BDi66 04z | BF4s0 035 | C1060 046 | LAM2D 136 | NESSS @16 | SN1410 135 | TATZIOP 145 | TOA1905 127 | TMS3720ANS 525
25A1095 300 | 2508674 384 | BAI4E 025 | 80175 020 | BF451 029 | Cl06M 076 | LAM2 172 | NESSE a8 | SNM2N 055 | TAT214P 383 | TDA1908 298 | TMS3MBNS 143
25A1103 655 | 250876 09 | BAIS 14 | 80178 045 | BF45? 041 | CA3046 155 | (A4430 129 | NP1IGG 725 | SNM30 049 | TAT2ISP 207 | TDAI340 1% | TMSISS 136
25A329 040 | 25C930 054 | BAISS 012 | BO1E! 099 | BFass 033 | CA%083 083 | LAMD 181 | DA02 011 | SN7440N 027 | TATZ17AP 145 | TDAISS0 2% | TMS3894NL 1925
25A489 137 | 250935 413 | BAISE 055 | BD182 099 | Bras 052 | CAJ090A0 325 | (Adass 395 | 0A47 o6 | SN7472 154 | TAT22 112 | TDA2005 145 | TMSSINLL 625
25A4%0 275 | 25c%40 468 [ BAISY 008 | BO183 093 | BF4s0 145 | CA394 220 | LA4ED 147 | 0A9) 014 | SN747aN oM | TATZS 357 | TDA2006 132 | TuAZ000 338
25A4%3 225 | 2501128 2% | BAIS2 024 | BO1BS 121 | BF469 02 | CA313IEM 295 | LAA6I 29 | DASS 013 [ SNZ4%AN 083 | TA7229P 213 | TDAZOM 148 | TY6010B 297
25A62 057 | 2501138 o4 | BAZZ2 166 | BDIE7 053 | Bfa70 055 | CD4001 034 | LABIIZN 116 | 0C28 2% | SNMLSBN 145 | TATZ30P 130 | TDA2002 088 | ULN2204 850
25A564 o1 | 2501213 156 | BA302 124 | BO18Y 08 | BF471 ox | CDs002 027 | LAT02 1386 | 0C23 215 [ SNTS00IN 165 | TAT233P 167 | TDA2003 100 | UPAS3C 494
25AB14 488 | 25D1453 140 | 8A3N 12 | BDI% o7 | BFAT2 03 | cDs008 135 | (A7025 1197 | 0C3%6 128 | SN760I3ND 150 | TATMO0AP 155 | TDAZ030 145 | UPCI00 5%
25A628 114 | 25D152K 264 | BA3TZ 145 | BD2OV 085 | BF473 035 | cDaont 0z | Lanz 1032 | oces 0X5 | SN760Z3N 275 | TA7245P 355 | TOA2140 1688 | UPCIOOSC 835
25AE39S 175 | 250198 4 | BA313 07 | BD202 050 | BF480 138 | CDaD12 024 | LATO4O 920 | DCa5 018 | SNTBUZND 39 | TAT310P 094 | TDA21S0 620 | UPCIOZSH 220
25A659 049 | 75023 04g | BA3Y 00 | BD2G3 050 | BFeg 220 | CDai3 03 | (AT042 3% | 0cn2 034 | SNTG0IN 365 | TAT313AP 136 | TDAZIS 207 | UPCIOZEH 086
254673 150 1 250235 060 | BA318 062 | BD204 041 | BF506 043 | CD40'6 046 | LA7800 100 | OCI5 aM | SNTBITON 113 | TAI314 190 | TDA2160 401 | UPCI032H 08
25A584 161 | 55028 22 | BA3Z 165 | BD207 179 | BFs32 045 | CO4017 0 | LA7801 1320 | ON236 106 | SNIBIISAN 161 | TA7323P 315 | TDA2IEI 18 | UPClazC 8%
S Ve | 2ozt 198 | BAIM 137 | BO2S 034 | Br5% 018 | C04020 13 | 181774 361 | ON7E?2 198 | SNIEI3T 1:2 | TATI5P o | (DA AR 8
Frovisd 095 | 250292 259 [ BA33S 621 | BO222 050 | BFSY7 027 | Coso21 039 | LC7800 920 | OT121 145 | SN622IN 085 | TA7339P U5 | qpave 23 | pCign w0
25A748 198 | 250313 265 | BASIO2A 286 | BD2S 049 | BFEM 022 | CD8023 028 | L0310 113 | PT6042 245 | SNI6Z26DN 200 | TAT340P 5% | rpaz2 3% | UPCligsH  om
254817 065 | 2503250 2% | BASTI 1% | 80228 o83 | BFTS? 059 | C04025 064 | LD3150 275 | PT8504 4% | SNT6228N 327 | TATBOTAP 210 | TpAzsze 450 [ UPCHIGIH 103
23A835 250 | 250350 520 | BASI4 220 | BO2S 105 | BF753 047 | C0%Z8 084 | LMIOITN 175 | R1038 219 | SN76242 8% | TA7609 265 | TDAZS21 a7 | UPCHIESH 210
25836 089 | 250353 150 | BASZI 252 | BOZ32 050 | BFT61 105 | CO4040B 085 | LM1877 134 | R1033 219 | SN76243 850 | TATBIIAP 2 | TDAZSZS 380 | UpC1IZg 140
25A884 065 | 250389 241 | BAS24 294 | 0234 042 | BFIE2 050 | CO4047 106 | (mz808 625 | R2008B 133 | SN763% 290 | TAZ%16P 525 | 10AZ2 0k | UPCI2IZE 1R
25872 050 | 250401 140 | BAS2S 1% | BOZ37 047 | BFB6S 047 | CO4049 024 | \m2er 745 | R2009 198 | SNIGSIIN 247 | TAT6224P 834 | TDAZ530 25 | UPCIzZsH 335
25A884 215 | 250414 1% | BAS2 7% | Bo238 039 | BF8I0 030 | 04052 075 | \mM317cKC  tos | R20MB 123 | SNTESN 0% | TA7628P 250 | T0AZ5A1 18 | UPCIZ0 178
2SATITR 097 | 250471 213 | BAs3? 150 | BOZ® 045 | Brosg 042 | CO066 020 | [yyoen 05 | A2029 13 | SN76545 195 | TA7629P 750 | TOA2540 066 | UPC1Z38 115
25A%40 132 | 25050 2% | BAS3E 206 | B0240 057 | BF360 043 | CD4069 03 | voen o | FAX 133 { SN76S46N 330 | TAJG3OP 0% | TDAZS450 594 | UPCIZIBH 215
25A940 2 214 | 250600 2% | BAG29 455 | BD241 039 | BFI7D 050 | CDag70 066 R2251 331 | SN7E549 259 | TATB40AP 108 | TDAZ560 076 | UPCIBIC 181
25A950 072 | 2506018 065 | BAGSS 100 | BO242 039 | BFA3Y 0m | CDag81 035 | LM340K N8 | pozs 18 | SN7650 308 | TATETZP 25 | TDA75A 050 | UPCI3SC 100
25A%] 175 | 250613 100 | BATIOO 135 | BD243A 035 | BFRS! 032 | CD40S3 072 | LM38N 215 | 2305 118 | SN7661§ z TAT6I6P 281 | TDAZ78A 257 | UPCI3S3 140
25A966-Y 116 | 250636 055 | BAB4IA 9% | BO243C 029 | BFR62 050 | CD4sn 110 | LM38ON 20 | 053 | SN78620 258 | TA7126P 1250 | TDAZS76A+ K 1235 | UPCI3SSC 213
25A999 136 | 250639 R 072 | BASMY 1% | BD2e2 045 | BFRTS 02 | Coasz8 204 | LM3BND) 325 | RZIZ3 075 | SN76G6ON 248 | TAAJZGA 127 | TDAZ581 1680 | UPCI363 100
258774 115 | 250655 0% | BABSH 576 | BD244C 079 | BFRAT 165 | CD45%6 147 | (MSETCN 17 | R23A 200 | SNI6666N 120 | TAA3S0A 645 | TDA2S82 180 | UPC1362 264
258185 113 | 250657 350 | BAVIS o | BD25C 099 | BFRBS 108 | CRI2AM-8 170 | |ms402011 1023 | RZIS4B 201 | SN76708 4% | TAASTO 185 | TDAZ591 250 | UPCI36SC 165
25B375 187 | 2506614 080 | BAVIY o1 | 802e6C 077 | BFRES 163 | Cvize 409 | meaooaoss 1015 | R2A43 088 | SNI6709N 130 | TAAG2IAXI  ABS | TDAZSM 340 | UPCI366 2%
258400 040 | 25073 105 | Bavp 0% | BD253 105 | BFR%A 0%0 | CX095D 314 | s 05 | R261 150 | SN6707N 511 | TAAG21AIZ 214 | TDAZS% 247 | UPCI3OC 451
258405 103 | 250773 060 | BAVZI 012 | BD278A 060 | BFX2S 034 | cxioa 964 | | e g7 | R2%0 191 | SN76705N 660 | TAABSIB 262 | TDAZ585 169 [ UPCIZTBH 15
25B51) 250 | 250811 33 | BAWS? o1 | BD317 260 | BFX84 037 | Cxic8 1248 RZ540X 3 | SN767%0 600 | TAAGII 858 | TDAZS00 S80 | UPCIAIC 4%
25854 139 | 250873 198 | BAX12 048 | BDI1B 200 | BFX85 041 | cXI9 785 | MBI 357 | Ras1s 067 | SN7GSION 060 | TAAT0D 237 | TDA611AD 298 | UPC14s8 kX!
258546 05 | 25p837 15 | BAX13 on | BoIs 042 | BFX86 036 | CXi30 976 | LRMI9 937 | RCAZ060 208 | SNIGBLN 135 | TAASZ 437 | TDA6120 488 | UPCISIC 2%
25856 280 | 25D841 280 | BAX16 oM | 80380 075 | BFX§7 055 | CX134 123 | LRM7Y 937 | RGPOI-15 165 | SN94041 554 | TAAST0 283 | TDAZ61IA 305 | UPC2002 148
25B618A 222 | 2508% BCI0TB 018 | BD410 052 | BFXES 034 | CXI36 1149 | N4l 721 | RGP10 03 | SNo4o42 554 | TAGE26-600 120 | TDAZ610 308 | UPC30C 251
258631 145 | 2508570 184 | BCI088 015 | BDIX3 047 | BFXES oM | CX13 18 | L5012 59 | RGP3IM 02 | SPR3BS 0% | TBAI20AS 089 | DA 215 | UPE3ZAC a7
643 050 | 250882 115 | BC109B 015 | B0 05 | BFYSD 030 | CX187 552 | LUSZ0N U | ara 158 19 | TBAI20SB 105 | TDAZX 19 | UPC3C 525
25B669 357 | 250894 175 | BCI3 0.4 | BD43 049 | BRI 025 | Cx1s8 550 | LUO3NIZ 1237 | RT9054 23 | STi702L 099 | TBAT20T 097 | TDAZE3! 2n | up %
258681 39 | 25D! 155 | BC1g 0.3 | BDA3 080 | BFYS2 021 | oy 646 | M3 68 | 51299 534 | STA4DI 675 | TBAT20U 062 | TDAZ640 2% | UPCaIC 410
25B6% 198 | 25K105H 215 | 8126 023 | 80437 049 | BFY9 0.49 | Cxi87 684 | M2IC 113 | S28000 554 | STAHIC 300 | TBAI20A 105 | TOAZ52 1345 | UPCASSEC 215
25BTT4 065 | 7805 Toz2 083 | BCI132 014 | BO438 00 | BFY 081 | Cx7ss 1295 | M23 198 | S2807 342 | STA4NIC 79 | TBA1440 178 | TDAZ53 2% | UPCATA 511
258819 113 | 788 085 | BCi3s 014 | BDaa1 142 | BLY2S 220 | Cx885a 685 | M293 6% | 52018 085 | STK0OZ9 13 | TBAJM) 162 | TDAZ654 618 | UPCs34C 2
25C1096 196 | 7812-T022 035 | BCIY 018 | 804z 141 | BRI 0 | 1222 040 | MSTI02 186 | $31025 615 | STK00SO 553 | TBAZ40A 265 | TOA%T0 254 | UPCSTSC2 077
251104 3% | 7815 064 | BC138 034 | BDSKY 165 | BRIDI 065 | £5024 028 | Mst15p 524 | S4oW 1864 | STKOI6 845 | TBA395 110 | TDAZ680 320 | upcseoc 285
25C1106 454 | 7905 080 | BC13 028 | BDSIO 08 | BRI 0S5 | ES388 025 | M51203L 315 | Se080B 830 | STKOZ2 525 | TBA39SQ 110 | TDA2740 600 [ UPCSBICZ 134
25C114 3% | ACIZ 012 | BCI%0 04 | BOSI9 098 | BRX3 115 | G023 4] | msize 0% | SABOB3 517 | STRO31 129 | TBA3% 120 | TDAZI80AQ 514 | UPCS9ZH 215
25C116 4 | ACIZ 027 | BCIA1 034 | BOS29 080 | BACA4 208 | GFIs8 084 | MSI34-9341 413 | SAATO0 185 | STKO40 1334 | TBA4DO 239 | TDA2I% 278 | UPCSSS 115
250124 128 | ACIZB 034 | BCla2 023 | BDSX 118 | BRX4 D60 | HATIZIS 175 | M51353P 525 | SAAI0ZD 476 | STKos 713 | TBAMKC 234 | TDAZ91 25 | UPCS% 1%
2501129 165 | ACI38 024 | BC143 019 | BDS33 067 | BRX4Y 067 | HaTI21 253 | MsIZaIP 545 | SAAI2S 440 | STK0S8 2750 | TBAIS00 130 | 1DAZ10 1325 | UPDISIAC 476
25C1131 054 | ACI41 029 | BCI7 013 | BDs3a 052 | BAY3Y 089 | HATIZ25 112 | MSIZWAP 935 | SAATOZS 281 | STKO?? 5% | TBASI0 211 | TDA0OB 69 | UPDBISC 4%
25C1158 331 | ACIK 0% | BC14sB 013 | BOS3S 045 | 85538 047 [ HATIZ29 196 | M5134P 1405 | SAAIOTS 45 | STKI 510 | TBAS20 115 | TDAZTN 2% | UPD4OI3B 400
25C1182 055 | AC176 030 | BC146C 011 | BDS36 061 | BSTBOIAOG 525 | HA11235 147 | Ms1azp 685 | SAALZY 744 | STK2110 13 | TBAS200 168 | TDA3506 440 | UPD4OSEB 495
25Cn72 2 | ACITg 028 | BClagB a1 | BDS37 080 | BSTCO2M5 599 | HAIUIZG 525 | Mslaap 297 | SAAI124 33 | STK2185 1695 | TBAS 130 | TDA3S01 725 | UPDSS3-164 1952
25C1195 326 | AC183 072 | BC1S3 014 | BDS38 080 | BSTCO233 725 | HAIIZS 197 | M5I513L 156 | SAATIZ0 499 | STK2240 1665 | TBAS 130 | TDA3S00 425 | UpoEMaC1 1150
251213 03 | ACIE7 039 | BCIs¢ 0.14 | BOSMB 083 | BSTCCOM3 307 | HAIT3IW 126 { MSISI5BL 215 | SAAIT4 177 | STK2250 185 | TBASHD 115 | TDAXSI0 595 | X0022CE 575
25C1226 146 | ACies 037 | BCI59 036 | BDG77 089 | BSTDI43 285 | HANI3E 50 | MsISITL 161 | SAAIZS0 415 | STK3042 485 | TBASH0Q 115 | TDA3620 97 | X0028CE 109
251293 090 | ACIB8K 0& | BCIED 040 | D679 057 | Bsvsig 565 | M5152 220 | SAAIZST 3 K 575 | TBASGOC 140 | TDAZ40 698 | X0U31CE %
25C1306 138 | ADIAD 106 | BCI61 028 | BOS8D 07 | BSW68 080 | MS194AP 574 | SAAI3SI 811 | STKAO19 450 | TBASOCO 160 | TDA3S4) X0035TA 59
2SC13t7 050 | AD143 133 | BCI68 03 | BDGA! 148 | BSX19 A7 | Ms3IL 195 | SAAJD2IP 255 | STK4R 625 | TBA5700 135 25 | X0040TA 450
25C1364 049 | ADIES 1680 | BC16IC 016 | BD6% 247 | BSX20 643 | Ms3274P 13 250 | STKA332 430 | TBASI0A 171 | TDAZSTI0 283 | XOQ42CE %3
25C1383 120 | ADI6! 030 | 80170 016 | BDE% 148 645 | M54532P 188 | SAASDI0 430 | STKa3 A3 | TBABS! 087 | TDA3STE 748 | X0043CE 7
25C1391 245 | ADI62 030 | BCI7Y 011 | 80700 3 | Bsyrs 361 | Ms4saal 345 | SAAS0IZ 550 | STK4352 155 | 184673 260 | TDA3590 579 | X0096CE 625
25C1398 07 | AFI14 247 | BCi728 027 | BDIO7 0% | BTI08 500 | MSB47EP 877 | SAAS020 578 | STKA36 39 | TBATD 185 | TDA3SS1 645 | XDOSTGE 600
25C1413A 305 | AFIIS 0m | 8073 017 | BD10S 105 | BT119 E 384 | M58485P 125 | SAASGX 825 | STKa37 562 | TBAT20 350 | TDA3650 590 | X0062CE 835
25C1a46 15 | AF118 120 | 8ciie 0.27 | BD710 080 | BTI20 217 | HAT1701 298 | MAGG 107 | SAAS0SD 774 | STRa3®2 115 | 1BAT 355 | TDA3652 260 | X0065CE 460
25C 1447 207 | AF127 on | BC177 035 | BD30Y 080 | BT121 Za8 | HATI710 313 | MABOO) 0% | SABIOOSB 596 | STK4s0 72 | TBA700 290 | TDAS1AQ 395 | XDOT4GE 1000
25C1475 060 | AF139 040 | BC178 026 | BD8IO 0 | BTIZ3 1% | HALTI 975 | MABOGS 116 | SAB30TI 134 | STK466 umn | 1BAI0 171 | TDA3gS! 29 | X0077GE 159
25C1505 100 | AFIT8 145 | BCIT9 026 | BD879 074 | BTIST800R  0BS | HALIZII 750 | MB3705 144 | SAB3013 376 | STK4S33 1095 | TBABOO 092 | TDA6S'A 296 | XDO79CE 4%
25C1514 189 | AFIT9 055 | 8182 005 | BDE%s 23 | BTTE08 20 | HATITIS 325 | MB3712 100 | SAB3021 190 | STK501 528 | T8ABI0S 161 | TDAJSSD 450 | X0092CE 4%
25C15730 125 | AF180 055 | BCIB2LB 007 | BD90I 0% | BUI0 2e | HATITI 975 | MB3713 169 | SAB3024 636 | STK502 125 | TBABIOT 150 | TDAMDS0B 335 | X0096CE 595
25C1583 0s0 | AF181 053 | BCIB3LE 026 | BDIR2 084 | BUIOE 150 | HATITIG 1210 | MB3730 208 | SAB09 5K | STKS314 1240 | TBABIGAS 100 | TDA4280 53 | xo109CE nxs
25C1617 389 | AF186 053 | BCI134 013 | BoweiC 145 | BUID9 265 | HATTZS 1826 | MC13002 380 | SABX21D 310 | STKS730 299 | TBABZ 152 | TDA42% 447 | X0113CE 207
25Ci678 198 | AF238 043 | BCI84LB 026 | BOWBAC 15 | 8UII0 S8 | HATIZZSMP 1600 | MC1310P 058 | SAFIO®RP 358 | STK7216 1450 | TBABZOM 082 | TDAAI0 221 | X0195CE 750
25C 1741 125 | AF278 088 | BCIs6 025 | BOX32 175 | BUIS Zag | HAIIZSSSP 623 | MCI3TP 0.40 | SAF1039 2% | STKIT2 6% | TBASY 250 | TDAM20 25 | X0204CE [
25C1810 170 | ANTIS 3% | BCI87 028 | BDXS3A 125 | 8UIZ6 145 | HAT178Y 1990 | MCIx30P 191 | SASS010 939 | STRI0% 43 | TBASZD 153 | TDAMZ 366 | X0261CE 87
25C1815 045 | AN1SS 189 | BC204 016 | BOXS38 185 | BUII7 €53 | HATI80 515 | MC1350P 166 | SASS60S 186 | STR4090 1085 | TBAS20Q 23 | TDAMZIS 9w | ZPYIZ0 5
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USE YOUR ACCESS OR BARCL

ARD & TEL 0902 712083

(FAST EX-STOCK)
AKAI NATIONAL PANASONIC HEADS ‘
Machine Nos.. VP77 VP88 VP7100 VP7200 VS1 VS2 VS3 VS5 Head Part Nos.: VEH0099 0103 0115 121 0131 Head Price
VS10 VS9300 V59500 V59700 VS-P1 VS-P5 VHS P Machine Nos.: Nv300 NV322 NV332 N333 NV340 Nv390 Nv2000 Part No 14
NV3000 NV7000 NV7200 NV7500 NV7800 NV7850 Nv8170 BETA A £24.50
AMSTRAD NV8200 NVB400 NV8600 NV8610 NVB520 VHs B | BETAB £22.50
Machine Nos.: VGRA500 VCR5200 VHST  Head Part Nos.: VEHO171 VEHO218 pETAD i
Mazhine Nos.: VCR7000 VHS R Machine No.: NV370 NV3708 VHSM | BETAT £30.85
VCR4600 VCRI000 VHS T Head Fart Nos.: VEHO171 BETA W £28.99
Machine No.: NV330 NV777 VHS-N | BETA X £39.50
FERGUSON/JVC Head Part Nos.: VEH0286
Machine Nos.: 3292 8903 3V00 3v01 3V06 3V16 3v22 3v23 3v24 Machine No.: NV430 vHs w | VHS VIDEO
3v29 3v30 3V31 3v35 3v36 338 3v39 3v49 VHS A Head Part Nos.: VEHO174 VHS A £21.50
Machire No.: NV366 VHS X wg g 5}3@,
ﬁ'if.fe" Nos.. FVH — D520 D530 D620 D720 P420 P510 P520 SHARP VHS D £83.00
P530 PE15 P620 P622 P710 P720 P72 P722 vHsu  Head Part Nos.: DORMU 0002 HE17/21/27 VHSIE 176,38
Machine No.: VC581/2/3 651 681/2/3/5 659 699 VHS S | VHSF £83.10
GEC Head Part Nos.: DDRMU 0001 HEOD C002 HEO? 04 05 06 YHS N £25.99
Head Pat Nos £ 5458161 456165 Machine No.: 2C9 VC110 VC200 VC220 VC300 VC381 V384 sl 2480
VC386 VC387 VG388 VCA77 VG481 VC482 V930 VCI70 VC3300 VHS K £24.50
Machine]Nos. RONHLIOOTHEIIZLS VUS| yCa100 VCI300 VCI400 VE9500 VCIE00 VC9700 wsC | VHSL £82.95
Head Part Nos.: 5458282 5458413 5458415 5458992 5 VHS M £25.99
Machine Nos.: 4001H 4004H VHs K Head Part Nos.: DDRMU 0001 HEO9 VHS N £35.99
Machine No.: VC7300 VC7700 VC775C wsSD | yiep oeiad
HIT Head Part Nos.: DDRMU 0001 HE10
ITACHI i D VHS R £26.95
Mathine Nos.: VT3000 vHg A Machine No.: V6300 VHSE | yiss £26.95
Head Part Nos.: 5458104 Head Part Nos.: DDRMU 0001 HE12 VHS T £25.99
Mathine Nos.: VT4000 VT4200 VT5000 VT5500 VHS 4  Machine No.: V(8300 VHSL | VHS U £26.95
Head Part Nos.: 5458161 5458165 Head Part Nos.: DDRMU 0001 HET4 VHS ¥ £35.99
Machine Nos.: VT6500 VT7000 VT8000 VT8040 V8100 V18500 Machise No.: VC2300 VHSF | VHS W 25
VTB700 VT9000 VT9300 VT9500 VT9700 VT3900 VHS | SANYO VHS X £42.35
Head Part Nos.: 1430242 T01700 1430242 T22300 ORIGINAL FERGUSON
Head Part Nos.: 5458282 5458413 5458415 5458992 ; ’
Machine Nos.: VT11 V14 V133 VT34 VT330 VT340 VT5030 VIP10 VIP30 vHg K Machine No. VIC5000 VIC5150 VIC5300 VIC5400 L3L0 B, 572 S
Head Part Nos.: 1430242 T02200 -
Machine No.: VTC5350 VIC5500 BETA D | 01X0 033 825 £47.05
U Head Part Nos.; 1430762 T02000 01X00401002 £48.32
Machine Nos.: VR3605 VR3033 VR3905 VR3913 VR3914 VR3935 Mahina No. - VTC0300 VTCO455 VTCAs00 gETA X | 01X0 056 013 £61.55
VR3943 VR3963 VR3993 VR3975 VR3985 VR3986 VR3833 VHS A -V ~ 01X0 057 002 £31.36
nea?‘ Pant Nos\./.r14307% ST(€/2T1 00350 enx | ©1X0 062 001 46,02
JVC (see also Ferguson achine No.: VTC9300 C9 B 01X0 083 063 £66.03
Machine Nos.: HP4000 HR2200 HR3300 HR3320 HR3330 HR3350 SONY PHILIPS
HR3360 HR3660 HR3750 HR3860 HR4100 HR7200 HR7600 Head Part Nos.: A6762 044A. 044B, (544, 147A 310 274 44 POA
HR7610 HRD110 HRD111 HRD120 HRD121 HRD140 HRD150 Machine No.: $.3000, 8000, 8080, SLT 6Me. 7, 7€, 7ME BETA A | 591 200 54 £49.68
HRD220 HRD225 VHS A Head Part Nos.: A6762 012A, 038A, C55A. 129A 691 200 98 £62.02
Machine No.: SL5W, 5000 5100 SLCE, C6. C7 BETA B 691 201 12 £61.66
MITSUBISHI Head Part Nos.: A6762 072A, 122A, 136A 1394, 213A 691 201 66 £61.93
Machine No.: HS200 VHS A Machine No.: SLC20, £30, £33, 40, C44 691 201 78 £49.96
HS7008 VHT0D  SLF1, F30, HF72, HF100. T20, T30 BETAW | 691202 87 £55.37
FERGUSON/JVC
VID1 01X0-003-381 Tension band T3292/PU545904A 255 D R IV E B E LTS
viD2 01X0-018-024 Take up idler T3292/PU47752 5.00 LKAl WNC
viD3 01X04018:025 Rewind idler assembly T3V16/PU49282 6.20 vP 77 2 DBK13S €095 HR 2200 2 DBK1%7 £0.75
VviD4 01X0-018-729 Take up idier T3V00/PU49280 6.95 VP 68 2 DBK135 095 HR 3300 9 DBK107 £2.95
VID5 01X0-040-006 Loading belt T3V29/30/PU48941-2 050 |yp7100 1 DBK103 o195 HR 330 7 DBKIZG =
VID6 01X0-033-454 Roller Assy. (cass. Housing) T3V23/PU49042 4.50 1 2 DBK134 £1.20 HR 3360 7 DBK103 £1.95
vIiD7 01X0-040-007 Take up idler 3V28/30/PU489678 290 VS % EG g Bgmgl ggg Hg % ; Bgmgg ggg
vID8 01X0-040-017 Reel motor assembly 3V29/30/PU51381V 27.95 . .
VID9 01X0-065-009 Capston mator 3V35/36/38/39/PUS5371V 2700 (V8 ?OEG g DBK10Y ggg HH ;;% g Bgm% g«gg
VID10 01X0-065-016 Cass. housing Assy. 3V35/36/38/39/PU29825 2700 (V280 7 Dakiog o RN 3 Dakias o
Red o gw e e 2
GEC/HITACHI K10 : :
VID11 V5577355 GEC 4100/Hitachi VT11E capston motor 2190 |VS9800 7 DBKIO3 £1.95 NATIONAL PANASONIC
VID12 V6413663 GEC 4000/Hitachi VT33 #f rewind arm 210 FERGUSON £1.95
VD13 V6861471 GEC 4001/2/Hitachi 93/9500 11 rewind arm 170 | 3002 7 DBK103 £1.95 m 99(7) 3 355} 5 (11 £
VID14 V6861482 GEC 4001/2/Hitachi 93/9500 play idler assy. 475 |3V 00 7 DBK103 gros W7 2 DB g
VID15 V6886971 GEC 4004/Hitachi VT33 1 rewind arm 180 |3VO! 7 DBK103 €195 \v3000 6 DBK113 .95
VID16 V2423461 ET541 Tuner Unit 2190 |3V16 7 DBK103 £1.95 \y 7000 5 DBKITY £1.95
S /gDBKI03 £195 \v7200 5 DBK14D £1.50
3v23 3 DBK106 £195 NV 1 ) it s
NATIONAL PANASONIC SvE B TS 20.75 SHARP '
viD17 VXP0329 Fast forward idler NV2000 FISHER VG 381 4 DBK116 2.9
VIiD18 VXP0344 Idier NV7000/7200 4 i
VD19 VXZ0078 Tension Band NV7000 PLEASE NOTE Qs o6 Bl 4R i
VID20 VXP0O521 Idler NV370 ] VBS 7000 6 DBK105 £2.60 VC 388 4 DBK116 £2.95
VID21 VXP0463 Reet Idier NV777 Au VIDEU SPARES VBS 9000 3 DBK108 £1.95 ¥E gg% 55) Bgml; gg
ViD22 VXP0432 Pinch Roller NV333 GEC a
VC 6500 5 DBK117 £1.95
vID23 VXP0401 idler wheel NV333 HANDLING v © BRR 075 Ve 2 DaKitr e
£1 25 + VAT V 4001 H 3 BK129 £0.75 VC 7700 5 DBK118 £1.95
SANYO/FISHER . V4002 H 3 OBK129 €0.75 VC7750 5 DBK118 £1.95
viD24 4529V10800 Reel motor VTC5000/5150 800 |V4100H 5 OBKIZS £1.80 gg 83% g 8351}8 g-gg
vID25 1430662701201 Reel drive pulle 5.00 HITACH! VR Rl s
ViD26 PR2758 Pinch rofler VTC5000/5150 385 |1 e o150 VEoee 3 Dokiat exisg
viD27 1430490400900 Gear idler Fisher FVH-P615 650 V130 7 OBKioS o SONY -
VID28 1430420400300 Heart idler Fisher FVH-P615 605 [yrgo00 7 DBK126 280 o g0 6 Dok 256
VI{Go00 ROk 075 SU8080 6 DBKIIS 2.9
SHARP VINZ000 R Bk 14 D78 sS850 6 DBKIIS £2.95
ViD29 RMOTP1029 Capston motor 73/9300 33.55 VT 8500 3 LK1 o7 SL 8600 6 DBKi15 £2.95
VID30 RMQOTV1008 Reel motor VC9700 16.85 VT 9301 3 IS:BK|29 530.75 SLC 6 6 DBK100 £1.95
VID31 NIDLOC06 Idler VC387H etc 1.95 VT 9500 3 DBK129 ﬂ).75 SLC 7 6 DBK100 £1.95
VviD32 NIDL00OS Reel idier VC9300 etc 185 75 sice 6 DBK130 £1.95
vID33 NIDLO0O4 Idier wheel VC2300 1.60 SANYO su7 6 DBK100 £1.95
VTC 5300 5 0BK106 .60 SLT 7 ME 6 DBK100 £1.95
VTG 5400 5 OBK1D! 22160 SLT 7 MER 6 DBK100 £1.95
VIDEO LAMPS/BULBS VIER 6 - TOSHIBA
g ; 500 3 [BK106 £1.95 S
VID34 LA9292 Universal lamp without socket 290mm 0.45 VIC 8300 4 OBK104 ©.95 V7540 5 DBK123 £1.95
VIiD35 LA9210S Universal lamp with socket 310mm 0.75 VIC 9350 4 DBK145 295 V8600 & DBK124 RS
VID36 NAT/PAN. P.C. MTG. ieadless lamp g.ssg : :
VID37 SHARP 9300 Etc. lamp plus plastic shroud. . . . .
Full list available with order ;{)ELQE} 1333333
es by
0I' SAE |eaSE g” x 4" For quantities of 100+ per line - Please
NEW IN STOCK, A LARGE RANGE OF SLIMLINE REMOTES. Tel ephong 0902 - 712083 | oon v iisai e
el . IOAS, y
JUST SUPPLY MAKE, MUDEL & PAHT NO. IF PUSSlBlE (24'." a"swe"ng machine Nationals :Illc.. g(cj;eg’tlgdl:l;ne Z’;m}a'legmer.
Dl Uk
FOR AN IMMEDIATE QUUTE. AVERAGE PRICE £18.00 for Access & Barclaycard users) ihio 4 working days
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VCR Servo Systems

Part 1

Despite the fact that VCRs have been with us for a
number of years now many engineers still have difficulty
in grasping the details of servo operation. There are
several possible reasons for this. First, engineers are
usually kept busy enough dealing with the day-to-day
workload, which leaves them with little time to study the
technical details of servo systems. Secondly, those who
attend short training courses often find that they retain
only a very basic knowledge of how a servo works, usually
because of the amount of information that has to be
crammed into the course. Because this basic knowledge is
sufficient to be able to cope with most servo faults the
average hard-pressed engineer will concentrate his tech-
nical studics on the latest innovations in domestic elec-
tronics rather than the finer points of servo operation. Yet
a more thorough grasp of servo operation can in many
cases simplify fault diagnosis and greatly reduce the time
spent on fault finding. In this article we’ll break the servo
system down into the various loops, describe their oper-
ation and give practical advice on rapid location of the
source of faults.

Basic Objectives

A VCR servo system has to carry out the following
objectives:

(1) Maintain a precise drum speed. In most formats this is
1,500 r.p.m. — with the VHS-C format it’s 2,250 r.p.m.
(2) Maintain a constant longitudinal tape speed with mini-
mal wow and flutter.

(3) Maintain an exact tape-to-head phasc relationship
during record and playback.

(4) Compensate for mechanical tolerances when playing
both the machine’s own recordings and prerecorded tapes.

In order to meet these requirements most VCRs em-
ploy separate drum and capstan motors, with two servo
loops for each motor. In each case the main loop provides
speed control. This loop is responsible for running the
motor up to full speed and then maintaining this speed.

Speed Control

The principle involved is shown in Fig. 1. This simple
servo could be used in an audio cassette recorder. The
motor has a built-in frequency generator (FG). Its speed is
preset by RV1, which results in a certain frequency being
generated. Should the motor attempt to spced up, the
frequency of the FG signal will increase and the base bias
applied to Trl will decrease. The current flowing through
the motor via the motor-drive amplifier transistor Tr2 will
thus be reduced, correcting the motor speed.

This simple circuit is not suitable for VCR use because
the rectifier action of D1/C1 is not sufficiently consistent
to guarantee precise speed control. D1 and C1 can be
replaced by a sample-and-hold (S/H) arrangement as
shown in Fig. 2. This has two inputs, a sampling pulse and
a trapezoid, both of which are derived from the FG signal.
C1 charges via R1 to produce a d.c. bias for the motor-
drive amplifier. When the sampling pulse arrives Trl
switches on, discharging Cl. Trl’s conduction, and thus the
discharge of C1, depends on the amplitude of the trape-
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zoid at Trl’s emitter at the time when the sampling pulse
arrives.

The FG signal from the motor is generally at a fre-
quency of 600-1,500Hz, depending on the design of the
VCR. This sinusoidal waveform is squared before being
fed to a complex timing network using gates and
monostable multivibrators (MMVs).

Fig. 3 shows the servo under consideration in block
diagram form. The key to the operation of the circuit lies
in the trapezoid generator. The lengths of the trapezoid
ramps depend on the timing of the incoming squarewave,
i.e. on the FG signal’s frequency. The slower the motor,
the longer the ramp. In addition, the timing of the pulse
generated by the short time-constant circuit will alter with
variation of the FG signal’s frequency.

The outputs from the timing networks are such that
when the motor speed is correct the sampling pulse will
occur near the centre of the ramp. The charge on Cl (Fig.
2) maintains the correct motor speed. If the speed fluc-
tuates, the FG signal likewise varies and the relative
timing of the ramp and the sample pulse changes, result-
ing in an increase or decrease of the charge held by Cl.
Fig. 4 illustrates these basic conditions.

The arrangement shown in Fig. 3 is in most service
manuals shown as a block labelled frequency-to-voltage

—O
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Fig. 1: A simple speed control system.
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Fig. 2: A sample-and-hold circuit provides better results.
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Fig. 3: Block diagram of a servo system providing speed
control with provision to add phase control.
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(F-V) converter and is contained within an i.c. A typical
example is the VC1029 chip used in many older JVC and
Sharp machines.

Phase Control (Tracking)

With most VCRs the track width is approximately
49um. It’s vital that the tracks are laid down correctly and
that, during playback, the heads travel along the centres
of the tracks (tracking). It’s the job of the phase control
section of each servo to maintain correct tape-to-head
phasing. This is done by comparing the relative phase of
pick-up pulses obtained from various sources with stable
reference  signals, again using sample-and-hold
comparators.

In the event of a phase error the head scanning the tape
will pass over both the A and B tracks — see Fig. 5. The
result will be a loss of f.m. output, because of the 12° head
azimuth offset. The effect on the picture is a bar of poor
signal-to-noise ratio information across the screen, more
commonly referred to as a noise bar.

Phase control is often regarded as a fine speed control.
It’s much more than this however. In the record mode the
phase control system must ensure that as the head drum
rotates the A head begins to scan the tape just as the odd
field flyback starts while the B head begins its scan as the
even field fiyback starts. In the playback mode the phase
control system must ensure that the A and B heads are
aligned with their own tracks and are not 180° out of
phase. Fig. 6 illustrates this.

The phase control sample-and-hold system shown in
Fig. 7 operates in the same manner as the circuit shown in
Fig. 2. The 25Hz reference signal can be derived from a
number of sources depending on the design. These are
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usually the field sync pulses divided by two or the output
from an h.f. crystal oscillator divided down to 25Hz. The
sample pulse will be derived from a pickup sensor of some
sort on the deck. This sensor will be so positioned that the
pulse indicates not only the speed of the relevant motor

Head A Head A
ABAB ABAB
\
\Phase of sampling - "
e it} FM
i 1R outputs

Tracking incorrect

pulse varies when
frequency shifts

Fig. 4 (left): The position of the sampling pulse on the ramp
waveform, i.e. its phase, varies as the frequency shifts.

Tracking correct

Fig. & (right): Correct and incorrect head/tape tracking
conditions, showing the reduced f.m. output when the
tracking is incorrect.

Head A begins its tape scan Z?':zlref. l
at start of an odd field flyback ignal l/
‘ To speed
S/H control system
| a—
circuit )
25Hz sample {see Fig.3)
signal from
mechanism

Fig. 6 (left): In the record mode the phase control system
must ensure that head A starts its scan across the tape at
the beginning of an odd field flyback.

Fig. 7 (right): Phase control principle. This time the sample-
and-hold circuit compares the feedback signal with a fixed
reference signal.
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but also the tape-to-head position. If the latter is incorrect
the sample pulse will move in relation to the ramp and the
speed of one of the motors (drum or capstan) will alter
momentarily to provide the required correction, shifting
the tape/head position to maintain correct head phase and
tracking.

The phase control loop has to provide only the slightest
variation in the motor speed. This is achieved by adding
the error voltage output from the phase loop sample/hold
circuit to that in the speed control loop - reference to Fig.
3 will show how this can be achieved. The short time-
constant consists of a monostable multivibrator: altering
the bias applied to one of the transistors in this circuit has
the same effect as changing the value of the RC time-
constant network. When the phase loop S/H produces an
error output the d.c. change is fed to the speed F-V
converter. The phase of the sampling pulse then changes
in relation to the ramp and the d.c. output from the speed
loop S/H shifts slightly.

Design Approaches

A mistake made by many engineers is to assume that
VCR manufacturers have a set of specific rules for the
design of servo circuits. For example, many I've spoken to
think that the tracking control must always operate on the
capstan servo, or that the control pulses must always be
fed to the capstan loop. This is not the case. A look at a
cross-section of manuals reveals that in fifty per cent of
machines tracking control is applied to the capstan servo
while in the other fifty per cent it's applied to the drum
servo.

In Figs. 8-11 some basic VCR servo systems are shown
in block diagram form. The aim in describing these will
also be to point out some of the design variations
encountered.

Drum Servo: Record Mode

Fig. 8 shows a drum servo system in the record mode.
The drum pickup coil is mounted under the drum assem-
bly. Two rotating magnets (N and S) mounted 180° apart
generate a 25Hz (1,500 r.p.m.) signal which is fed to a
flip-flop circuit. The output from this indicates head
position and is used for servo phase control, also for head
switching, channel identification in the chroma circuitry
and drum rotation detection by the mechanism control
microcomputer.

Head switching and channel identification (i.e. identify-
ing which head is scanning the tape) are controlled by the
state of the flip-flop’s output. As the A head begins its
sweep the flip-flop output will go low: at the start of head
B’s scan the PG pulse will make the flip-flop’s output go
high. From this information the drum phase servo can
recognise the position of the head drum and apply any
correction necessary.

The flip-flop’s output is shown being converted by the
trapezoid generator to provide the ramp input to the S/H
circuit. This need not be the case. The system works
equally well if the flip-flop’s output is converted to provide
the sample pulse input to the S/H circuit, the reference
signal (off-air field sync pulses) being used to generate the
ramp input.

The field sync pulses that provide the 25Hz reference
signal are divided by two, shaped and fed to the S/H
circuit. They are also fed to the control head which
records them on the control (CTL) track.

In this arrangement the tracking control affects the
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drum phase. It's imperative that the control is overridden
to prevent the user altering the tracking in the record
mode. This is done by applying the switched 12V Rec
supply to the pulse shaper (the 12V Rec supply is present
only in the record mode).

The output from the phase S/H circuit alters the delay
introduced by a monostable circuit in the speed control
timing network, producing a momentary speed variation.

The frequency generator in the speed control loop can
be one of a number of devices. For example, in many
JVC machines a large number of magnets (60) mounted in
the drum motcr rotate above a PCB coil. Early Panasonic
machines that employed Hall-effect motors required an
h.f. oscillator to drive the motor: as a result a 600Hz
sinewave that can be extracted as the FG signal is present
in the windings. The early JVC HR3330 (Ferguson 3V00)
produced an FG signal by feeding the ripple from the
commutator to a high-gain operational amplifier: the
output was large enough to run the drum servo.

The motor-drive amplifier (MDA) is designed to run
the motor up to full speed from switch on. Once the
motor begins to rotate the FG signal acts to slow the
motor down. This mode of operation removes the need
for a start-up circuit.

The drum discriminator (drum lock) control is used to
set the speed control loop to produce a drum speed of
1,500 r.p.m. This adustment is critical and must be done
properly before any other servo adjustments are carried
out.

Drum Servo: Playback Mode

Fig. 9 shows a playback drum servo system. In this case
the phase S/H compares the PG pulse derived trapezoid
with the counted-down output from a 32kHz crystal
oscillator. This is not the same arrangement as shown in
Fig. 8 because the tracking control has been omitted.
With this particular arrangement the tracking control
would, if included in the drum servo, have to operate on
the flip-flop: but this is something that’s never done as it
would present problems in maintaining the correct head to
field sync pulse phasing.

Cl is the storage capacitor for the S/H circuit. Its value
is generally of the order of 0-01uF. It has to be of value
such that the discharge time-constant is longer than
40msec (the phase loop sampling speed).

It cannot be guaranteed that in mass production the
magnets and the PG coil will always be located precisely.
Differences in these positions will result in the head
switching being different with different machines. For this
reason head switching adjustment is provided. These
controls set the phase of the drum flip-flop by altering the
delay provided by the two monostables that drive it.

Capstan Servo System

Fig. 10 shows a record/playback capstan servo system.
In both modes the capstan phase is locked to a crystal
oscillator. The other input to the phase S/H circuit is
derived from the off-tape control pulses in the playback
mode and from field sync pulses divided by two in the
record mode.

The speed control circuit is similar to the arrangement
used in the drum servo. Some older machines omit the
FG generator: instead, a common brush type d.c. motor is
used and the small ripple from the commutator is fed to a
high-gain operational amplifier whose output controls the
MDA - any variation in the motor speed will vary the
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Fig. 8: Block diagram of a drum servo in the record mode.

head
D1 racking| &Y foe
Off-air |
ovl——
tield
sync 25{" {
putses Pulse
——@-——- Amp shaper | MDA Motor
|
L L
Head switching, ]
channel ident and
mechanism control |
25Hz drum f S/H
PG pulses l |
C1|
/ /I" | 2 Drum
Drum Trapezoid i discriminator
generator \ I
|
|

switching points

FF
Drum phase controls —
set ch.t and ch. 2

[5067) | VCCT
[ 0
Il MDA Motor
Osciilator __-B—— |
25ll-11
Head pulses | S
switching l
32kH etc. ' Speed
z S/H l | control
Cw
Drum l
pickup |
coil Drum Trapezoid |
. generator I
|
|
|
1

Phase control oo Speed control ——e=

Fig. 9: Block diagram of a drum servo in the playback
mode.
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Fig. 10: Block diagram of a capstan record/playback servo
system.

ripple frequency, giving a d.c. shift at the output from the
operational amplifier.

The tracking control varies the d.c. applied to a
monostable multivibrator, advancing or retarding the CTL
pulse with respect to the trapezoid. DI overrides the
tracking control in the record mode.

Later System

The systems we’ve looked at so far, in Figs. 810,
demonstrate the principles of servo control. As we've said
however there’s no set format. Another common arrange-
ment is shown in Fig. 11. You'll see that many of the
techniques previously described are used here. There are
some points worth noting however.
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Fig. 11: Block diagram of a more recent VCR servo system
for speed and phase control of the capstan and drum.

First, a digital frequency-to-voltage converter is used in
both the capstan and the drum speed control loops. A
typical example is the VC1029 chip mentioned previously.

A second important point is the way in which the speed
and phase error signals are combined: both are fed to
operational amplifiers whose d.c. outputs are used to
control the appropriate MDAs.

Ancther common approach is to use the capstan FG
signal to control the phase as well as the speed of the
capstan motor. In Fig. 11 this is done in the record mode,
the CTL pulse being used for capstan phase control in the
playback mode. A majacr change in speed will result in the
E-V converter reacting in the usual way. A minor speed
error will not be detected by the speed loop, but by
feeding the divided down (+5) FG pulses to the capstan
phase S/H circuit the shift in the FG signal phase will be
detected and a correction voltage produced.

From what we've discussed so far it will be noted that
the speed loops remain the same in both the record and
playback modes. The phase loops however often have a
different reference or sample pulse source in the two
modes. In the example shown in Fig. 11 the phase control
loops can be summarised as follows:

(1) Capstan record: the capstan FG signal is compared
with the output from a crystal oscillator.

(2) Capstan playback: the off-tape CTL signal is com-
pared with the output from a crystal oscillator.

(3) Drum record: the flip-flop output is compared with
the divided down field sync pulses.

(4) Drum playback: the flip-flop output is compared with
the output from a crystal oscillator.

I would once more emphasise that things are done
differently in different machines and that there is no basic
list of rules that have to be followed. The general idea is
that the servo compares the phase of the controlied motor
with a known reference source and applies whatever
correction is necessary. When servicing, if you are con-
fronted with a difficult servo fault it’s first necessary to
identify the reference and sample signal sources for each
loop. This will be discussed in more detail next month
when we will be looking at fault identification and
location.
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Requests for advice in dealing with servicing problems
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PYE 5487

There’s an intermittent purity fault with this 22in. teletext
set — it’s been noticeable from new and may occur only
every other day but is quite distinct. The impure colour
appears in an exact rectagular shape at the bottom left-
hand side of the screen and may fade out when channels
are changed or the set is tapped. Despite replacing the
c.r.t. and checking the degaussing circuit for poor connec-
tions and dry-joints the fault persists.

You've tried the obvious cures so here are a couple of
odd oncs. Make sure that the scan coils are fully forward,
and that there’s nothing preventing them from going fully
home. Then try externally degaussing the set while it’s
running. If the patch persists after this it's duc to the
shadowmask buckling as a result of excess local heat
produced by prolonged viewing of a stationary light-
coloured or white object. This can be simulated by
watching the test card with excessive brightness: white
blocks will discolour but revert to normal on a blank
raster. This, regretably, is a feature of the 30AX system.

HITACHI VT64

There’s an intermittent fault with this machine. The
symptom is a line tear that travels down the screen, with
the vision strength falling gradually until it momentarily
disappears with the sound and sync. The drive belts appear
to be in good condition and the capstan has been lubri-
cated. E-E operation is perfect.

The effect described sounds very much like intermittent
loss of head drum servo lock. If it occurs only in the
record mode, i.c. the cffect is at the same point during
cach playback, it’s likely that the field sync input from the
receiver section is impaired. Possibilities here are C832,
(810 and R809 on the i.f. PCB. Before changing them,
examine the field sync pulse at pin 2 of TG751 closely,
using a d.c.-coupled scope. If the effect is present only in
playback, clean the control track head then check the
progress of the head PG pulses, from pin 3 of PG6(2
onwards, with the scope.

TANDBERG CTV2-2 CHASSIS
C759 was found to be open-circuit and the line shift control
R772 was burnt out. After replacing these items the set
worked well though the line shift control had no effect. As
the picture was central we left this. Now the fault seems to
be excessive e.h.t. The picture size is reduced, with a one to
one and a half inch gap all round, and the e.h.t. arcs
across from the final anode to the Aquadag coating. Also
the shift control has burnt out again. There’s no dampness
or condensation.

The two faults you have were common in these sets in
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their heyday. The shift control burns because of shorted
turns in the shift choke L752 - remove both items if the
picture remains reasonably centred. The excessive e.h.t. is
due to partial failure of the line output stage tuning
capacitor C754. Be sure to replace it with a similar type,
i.e. one designed to work at 16kHz with high voltage and
ripple current ratings.

PYE 715 CHASSIS

There are two problems with this set. First flyback lines
that start from various points across the screen. Secondly
severe bowing of the horizontals at the top and bottom of
the raster.

These problems could both be due to a well worn tube,
especially -if it's the original one. Alternatively for the
flyback lines you could check whether the blanking
waveform is arriving at pin 2 of socket SK479 on the
decoder pancl. Pincushion distortion has always been a
problem with these sets. Increasing the height usually puts
it out of the picture.

SONY C6 Mk i

There appear to be two ways in which the threading belt
can be removed, either from below after removing the
change lever or from above the chassis after removing the’
complete gearing unit (the clearance of the final gear would
have to be reset). Could you advise on the best way to go
about this and on any problems with replacing the phos-
phor-bronze bearing?

Remove the bearing with a small cross-headed
screwdriver and a small hammer. Tap the new one into
place. We find it easiest to replace the loading belt from
the top of the deck - remove the gear assembly and
disengage the hook at the bottom of the lever assembly
gear (No. 503). We then degrease the hook and pin
before jiggling the belt through the gap and re-engaging
the pin and hook.

ITT COMPACT 80R SERIES

The standby light remains on but the set is dead. Fuse F651
had failed and a replacement didn’t blow. D723 and D721
were found to be open-circuit and have been replaced.

The power supply problem could be caused by R716
having gone high in value. If necessary, check C703, D733
and D732.

SHARP VC8300

Fuse F902 blows every few weeks. It’s not a violent failure
and cold checks have not revealed any faults.

There are several possibilities for this fault. Most likely
is Q905, but bridge rectifier D901 could be responsible as
could any of the secondary rectifiers D909/10/11. Before
replacing these, check carefully for dry-joints on the
chopper transformer T902.

FERGUSON TX10 WITH TELETEXT

There is no teletext display apart from the beginnings of a
few characters on the extreme left-hand side of the screen.
So far I’ve replaced the focus control and the SAA5012
remote control chip to cure a tripping fault and the absence
of odd channels, also D117 on the PC1515 remote control
panel. The picture display is now very good.

We've often encountered this set of symptoms, which is
invariably brought about by flashover in the focus control
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unit. The teletext decoder chip that usually fails is the
SAAS5030, 1C1033. This CMOS device must be replaced
with care.
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~ CASE

Each month we provide an interesting case of
31 0 TVivideo servicing to exercise your ingenuity.
These are not trick questions but are based on
actual practical faults.
Now that VCRs have been with us for over ten ycars we
find that the awaiting repair rack contains an amazing
varicty of machine types and vintages — stock machines so
small theyre mistaken for CD players, big old seventies
bangers check-by-jowl with diddy £1,200 camcorders, and
V8 deck machines of mind-boggling complexity sitting on
vintage top-loaders whose days are probably done.
There’s plenty of varicety for the video man in 1988 . . .

The decision whether to scrap a very old machine that
requires extensive repairs is not a difficult one. “Middle-
aged” machines are more of a problem: what do vou do
with a JVC HR7200 whose heads are worn out while the
machine is otherwise in good order? The decision has to
be taken by the customer of course, who is going to have
to foot the bill.

In this particular case the owner pondered for a day or
two before phoning to give us the go-ahead. Fitting a
replacement head to one of these VHS machines is not a
difficult task. but it’s important to check all the relevant
setting-up adjustments, both mechanical and electrical,
before returning the machine to the customer. If this isn’t
done the machine will work, producing pictures, but
reliability will not be good and there will probably be
incompatibility with tapes recorded on other machines.

Much of the setting up required is done by inspecting
the f.m. envelope wavetform produced by an alignment
tape or a credible substitute. It was here that our troubles
began. The playback carrier signal from cach head on the
newly-fitted drum was fine. Manipulation of the control
track head or the tracking control would maximise the
amplitude of the output from head A or B at will — but
not at the same time! As the output from onc head
increased, so that from the other would decrease.

Because the head assembly was brand new there was
plenty of playback carrier signal. and a control track head
position that gave cqual carrier levels from both video
heads could be found. This level was sufficient to provide
an acceptable playback picture, free from dropouts and
noisc so long as the tracking control was carcfully
adjusted. Move it far from the click position however and
flickering spots would mar the picture as the output from
one or other of the heads dropped below the fm. clip
level. No such trouble had been present with the original
head, which was simply worn to the point where the

playback carrier from both heads was too low.

Carcful adjustment of the entry and exit tape guides
straightened the tops ard filled the shoulders of cach
head’s output envelope waveform, but each head still
pecaked at a different tracking control setting. Suspicion
fell on the replaccment drum. Was it a rebuild perhaps?
No, this onec had come from JVC. Were there any
adjustments relevant to this particular effect? Again no.
Neither the electrical nor the mechanical adjustments
should have a differential effect on the outputs from the
two heads.

Sage’s opinion on the matter was sought. He looked at
the scope trace and twiddled the tracking control. He then
switched the machine off and slowly turned the head by
hand while moving the bench lamp this way and that,
squinting all the while at the drum. This procedure was
not positively conclusive, because at the end of it he had
two alternative diagnoses. What were they. and which one
was the most likely? See next month's issue.

ANSWER TO TEST CASE 309
— page 848 last month —

Last month’s test case should not have been difficult to
solve! The set in trouble was fitted with the ITT CVC20
chassis. the symptom being reduced width which was not
affected by adjustment of the width control or cven
complete removal of the EW modulator control board
CMHI10. The EW modulator circuit itself is on the main
board, and the usual cause of the symptoms described is a
short-circuit EW modulator driver transistor, T17. This
has the effect of grounding the junction of the two EW
modulator diodes. thus minimising the width.

If the technician had carried out an in-circuit check on
T17 he would have got an almost dead short reading
across its collector and emitter — the reading would in fact
have been 6-8(2, the value of R101 which is in scries with
T17 - because the modulator diode connected to chassis,
D24, was completely short-circuit. The scan rectification
action to produce the 24V line etc. was unimpaired
because the other diode, D23, can do this part of the job
as cffectively as the two diodes!

This low-level pincushion-correction system was super-
scded by the high-level circuit in which the modulator
diodes are connected directly across the line output
transistor. Later the diode modulator became redundant
with the introduction of “pin-free™ tube/scan coil assem-
blies. Such is the march of progress!

QUERY COUPON

Available until 19th October 1988.
One coupon, plus a £1-50 (inc. VAT)
cheque or postal order, must accom-
pany EACH PROBLEM sent in accor-
dance with the notice on page 926.
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(16)
UNTESTED TV'S & VCR'S PERSONAL SERVICE
-

ZP ROUNDABOUT
7 AN\ // 0S GUARANTEED
oxsh N A | EYCELLENT WORKING TVSVIDD =
I

(ﬁSTOKE‘)N'T“ENﬂ HUGE STOCKS DELIVERY ARRANGED,
WORKING & GENUINE FRIENDLY AND

— STOKE F.C

sl

Me
“L/Po0L
Working 9000 R-C £17 Working TX9 £35 Working TX Text £65 Working 3v29 £70 F: /e an
Working 9900 R-C £25 Working KT3 £35 Working Philips G11 Text £50 | Working JVC 7200 £70 | PN\
Working 9600 R-C £25 Working K30 £40 Working KT3 Text £65 Working 3V30 £75 ¥ )
GEC Starline £25 Philips G11 £25 Working Stereo Text £100 Front Loaders £80 ol

95 LANGWORTHY RD. SALFORD MANCHESTER M6 SPH

NOW OPEN IN JERR-Abcaraalli il
29, LONDSDALE STREET. STOKE (NEXT TO STOKE F.C.)

TEL: 0782 48153/744105

CREWE WHOLESALE TELEVISION

CHESHIRE'S LARGEST WHOLESALERS - OVER 18,000 SQ. FT.

15 MINUTES FROM JUNCTION 17, M6

(Including hundreds of text working and off the pile) G11’s, G11 Text, Bush T-20 upwards,
Finlandia, G.E.C., K30, KT3, Grundigs, ITT’s, Trimlines, 800, CVC 40 and 30’s, Decca 80’s and
100’s, Doric 3’s, 3A’s and 4’s, and cable with translators. Philips KT30 — 3 — 45 stand & text.

LORRY LOADS DIRECT FROM SOURCE

VIDEOS
VHS - Mechanical Hitachi BETAMAX - Sony, Sanyo,
Electronic Nat/pan, Hitachi Toshiba, etc.
Sharp and Thorn (Working or untouched)
50 Mixed of your ITT30/32
choice Decca 80’s and 100’s AT £250.00 + VAT

Doric series 3 GUARANTEED UNTOUCHED
GEC 2110/2111

RING NOW FOR THE LATEST PRICES ON TV’s & VIDEOS
CREWE WHOLESALE TELEVISION  ines)

Williams Street Warehouse, Crewe, Cheshire. & 0270 582924
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IS BUYING STOCK A GAMBLE?

IT NEEDN'T BE!
H HEDGE YOUR BETS,
‘ BUY FROM

THE PROFESSIONALS,

,‘ AND DEAL
YOURSELF
A WINNING

HAND:

personal
Service

{1

S
/&/\ HITACHI, GRUNDIG, GEC, ITT, JVC, PRO-VISION

MITSUBISHI, PHILIPS, FERGUSON
. . WORKING TO A QUALITY — MONDAY TO FRIDAY 10AM - 5.30PM
DECCA/TATUNG — PLUS MANY MORE NOT TO A PRICE ALL OTHER TIMES BY APPOINTMENT

PRO-VISION

BREEDON CROSS STORAGE
DALE ROAD L <TESRn
QFESS;
SELLY OAK &% %
BIRMINGHAM !
B29 6AQ |\

TEL. 021 471 5116

7////////////////
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AAT17 9p | 8D177 30p |BF4a79 30p | MJ2501
AA119 9p | BDI179 32p | BFag3 18p | MJ2855
AAY32 9 | gp181 a5p | BFd9a 16p | MJ3000
AC107 40p | 5o sop |BF495 16p | MU3001

i ACis 25p | Bpigs eon | BF 25p | MJE29A
AC126 25p | gig; 30p | BF595 16p | MJE30A
| AC127 21p | 50501 330 | BF596 16p | MJE340
{ AC128 21p | o350z Jan | BF597 10p | MJE3SO
AC128K 26p | gpoos a>h | Bré1s 30p | MJE520
ACI4iK  30p | goocy a2, | BFE17 30p | MJE2955K
AC142K  30p [ gpssy 31p 30p | MP8111
ACIS3K  23p | gp522 31p | BF7S7 40p | MP8112
22p | 5055 31p |BF758 41p | MP8113
28p | 30533 3Jop | BF759 40p | MP8512
21p | o5 32p |BF760 MPN3404
28p | ppoie 28p | BF763 40p | MPSE571
188 21p | o538 3o, | BF869 22p | MPS9012
AC188K  28p | gp5y; 21p |BFB70 22p | MPS9013
ACY18 48p | ppoig 2ap |BF8D) 22p | MPS3014
ACY19 48p | 0530 So0 | 8r8n2 23p | MP59015
AD142  100p | gpoid Aoh | BFISO 38p | MPSAQS
AD14g 60p | Bn2aia  son | BFI! 35p | MPSADE
AD161 350 | gp2aza  son 40p | MPSA13
AD162 35p [ G05as sop |BF364 38p | MPSA20
W ADi4  200p | gpod 20, | BFass 4 MPSA42
8 AF106 50p | pnzada  soh | BFR34 110p | MPSA43
AF109 a5p | aner ash [8FR36  110p | MPSAsS
AF124 50p | gp%e7 a5 | BFR4O 25p | MPSAG6
AF125 50p | gRoes asb | BFRSY 21p | MPSAT0
AF126 50p | Gpoon son | BFR6Z 21p | MPSAG2
AF127 50p | 55311 100n | BFR79 25p | MPSA93
AF133 300 | poaiy  jo0n | BFRO §2p | MR510
AF239 30p [ gp313 1008 | BFR9) 99p | MR8SE
AF201 70p | o314 Jo0, | BFRI4 500p | MRF479
AF379 45p | D315 50 |BFS22  110p | MVi622
AL1I00  450p [ ppiig  q80h | BFT37 130p | MV209
ALT12  300p [pp3ys  120P | BFT42 30p | Mv2208
P
AM 150 28p [ gpdis 120 FT43 30p | oc2g
 AM151 30p P | BFwas 30p
B8D331 a0p 0c29
AM154 35p BFW92 35p
80332 40p 0oC3s
AM156 35p BFX29 20p
BD361 60p 0C36
AM158 50p BFX84 20p
BD362 60p 0C4s
ASZ1S  100p BFX85 20p 7
BD370 30p ocn
ASZ17  100p BFX87 15p
80371 30p ocr2
AUT1Z  600p BFX88 15p
BDA10 s0p [BTXSS 15p 1 ocao0
BA145 10p | BD433 28p | oEX5Y Sop [omzt
BA148 10p | BD434 30p | ooy 40" R20088
BA154 6p | BD435 310 | Gevay np R20108
BA157 12p 36 30p | prved 1o | R2030
BAY’8  250p | BD437 28p | BEVE0 138 | k2308
BAYS2 20p | BD438 36p | BEVE) 22 | St
BB101 13p | BDA29 a0p 3 B
B8B8103 16p | BD440 40p | oS 25"
BB1058 18p | BD441 40p BFves 25" T2800D
BB2058  24p | BD442 aop |BEVES 2ap | T2800M
BC107 8p | BDS20 60p | 2TY%0 aop | TAGAaa2
BC108 8p | BD533 sop | 2LVi8 2o | 1aGaaa3
BC109 8p | BD534 38p fgol E 49 TAG4444
BC109C  10p | BDS535 38p | BRI00 a3 | me2e
BC115 10p | BD536 38p | pnids 375 | TP29A
BC118 11p | BDS37 aop | opi02 P | 11P29C

B B8C140 20p 40p Reg 85p | 1ip3g
BC141 20p | BD643 s0p | B ) 55p | TiP30C
BC142 20p | BD645 sop | BAY4S 38p | TIP31A
BC143 20p | BDG47 sop | BAYSS 33p | Tip3iC
BC147 8p | B s0p | 357 33p | TiP32
8C148 8p | BD651 50p | BSX20 150 | TIP3z
BC143 8p | BDG75 aop | B3X25 150 | mp32c
BC157 8p | BD67 a0p ST;(OZOQA Jop (TIP3
BC158 10p | BD677 38p | groe 1zop TIP33C
BC159 8p | BD678 aop | ool 90" TiP34
8C160 30p | BD679 aop [B1109 aop | TiP3ac
BC171 10p | BD68O a0p |71 oo | 1iP3sC
BC172 10p | BD6B1 asp | BI11S 90 | TiP36C
BC177 14p | BD6R2 a5p 120 100p | 1ipata
8C178 1ap | BD705 s0p | B1138 80p | TiPatC
BC179 14p | BD707 s0p [BT1d ggp TIPaZA
BC182 7p | BD709 S0p 1 P | TIpa2C
BC182L 7p | BO71Y 50p |BTY79 = 140p | 7pgy
BCH 7p | BD736 50p | BUI00A 139 | TIPag
BC183L 7p | BD826 50p BI04 100p | 7ip5g

7p | BD828 50p 2&85 jo0p [ TiPST
BC184L 7p | BDB75 s0p [ BU1 og 1908 | TiPs
8C212 7p | BOB97 50p | 5100 Toh [ TPs3
BC212L 7 50p | BU1 13% | iP5
BC213 7p | BD9O1 sop (8070 8% [TiPios
BC213L 7p | BD977 50p | oH1Z0 S | Tip106
BC214 7o (8032 100p |BUIZE70p | TiPi0y
BC214L 7p | BOX33 60p [25180  loop | TIP110
BC237 7p | BDX53 60p | 5iio0, Je0 | TE1VT
7p | BDX65 80p | oo0e .,OP TP112
BC239 7p | BOW23 55p [oi%06 1005 | TP119
8C300 20p | BDW24 55p | pu20¢ 9% | TP116
BC301 20p | BDW93 50p | pi5oaa 80" TP117
BC302 20p | BDW94 50p P | TIP120
BC303 20p [ BDY20  100p |EUZ0SD 100p | Tip1z)
BC304 25p | BDY92 100p | poo0e 190" P22
8C 1 BF137 35p P | TIP125
BC327 7p | BF154 25p | BU226 190p | 7jpip
| 6cas 7p | BF167 3o0p [BU3IZ  120p [ 1ipi37
BC337 76 | BF173 aop | BUIZ 350 1 1P130
B8Ca38 7p | BF178 30p | BU326 85p [ 1ip131
BC4d1 28p | BF180 16p 0§ 85p | T1p130
8C4a6 8p | BF181 18p | BUIOSD 9B | Tipian
BCa49 15p | BF183 20p 33:070 Jop | 1ie1az
BC461 28p | BF184 20p | poaoe aob | TiP1as
BCA77 18p | BF185 20p 50 | TiP146
BC478 18p | BF194 i gg:gan 35p | Iikay
BC479 18p | BF195 7 |30 azg ,23" TIP150
BC489 20p | BF196 8p | iiedo 4 w" TIP151
B8C490 18p | BF197 100 | gishen 12 OP TIP2955
BC516 22p | BF198 0p | poZan oop TIP3054
8C528 22p | 8F199 8p | DUt }500 TIP3055
BC537 25p | BF200 16p | BY230 390 | isa3
BC546 8p | BF225 30p [po2ie  (a0b | TS4a
BC547 8p | BF240 tep | BUSE  130p | Tisen
B8C548 8p | BF241 100 | Bieos ‘50" TIS88A
BC549 8p | BF245 2s5p | BUSZ 0P | Tiss0
BC550 8p | BF247 25p | 31230 '959 Tis9)
556 8p | BF254 150 | Bisos '209 TISS3
BCS57 7p | BF255 120 | goaos 959 vK1010
BC558 8p | BF256 18p | B1502 3 309 VN.10KM
BC559 8p | BF257 18p | 51308 130" VN 46AF
560 8p | BF258 18p | feos 130" VN.6EAF
BC637 20p | BF259 180 [ 595 130" VN 8BAF
BC638 20p | BF262 25p | poasy ] 309 VN BIAF
BCB39 20p | BF263 25p | guaso 1308 [ y723
BC640 20p | BF270 180 | Bixa0 1300 | Y82
BCY32 200p | BFZ73 150 | Blxes |aop Yago
BCY33  200p | BF311 21p [ BUXE2 £ ||
BCY34 200p | BF324 250 | oias 85"
# BCYd2 20p | BF336 20p | poYena P | ZTX107

B BCvss Tep | BF337 20p 694 200p [ ZTX108

fl sCvo 16p | BF338 20p [BUY70C  160p | ZTx109
8CY71 16p | BF355 28p | C106D 28p | ZTX212
BCY72 16p | BF362 30p |Ji74 38p | ZTX300
BD111 99p | BF367 13p | J300 50p | ZTX307
BD112 95p | BF371 17p | MCR220  120p { ZTX302
BD115 30p | BF39) 18p | MEO411  38p | ZTX303
8D124P  50p | BF32 18p | MEO414  125p
BD124 110p | BF393 20p | ME3001 12p | ZTX320
BD128 35p | BF4t4 18p | ME4103 12p | ZTX326

| 8D131 25p | BF420 16p | MESOOT 12p | ZTX500
BD132 25p | BFa21 18p | ME6002 15p | ZTX501
BD133 50p | BF422 21p | MEB0OY 15p | ZTX502
8D135 20p | BF423 25p | ME9S021 12p | ZTX503
BD136 20p | BF440 16p | MJB02  350p | ZTX504
BD137 20p | BF450 20p | MJ00  200p | ZTX550
BD138 20p | BFa51 17p | MJ901  200p | 2N 696
8D139 20p | BFass 14p [ MJI1000  200p | 2N697
BD140 20p | 8F45g 19p | MJ1001  200p | 2N.698
80142 a5p | BF459 19p | MJ10012 300p | 2N.699
BD144 90p | BF461 60p | MJ15001 325p | 2N706

&) BD150 30p | Bras2 82p | MJ15002 300p | 2N.708
BD157 38p | BFass 30p | MJ15003 325p | 2N914
8D158 38p | BF470 28p | MJI5004 370p | 2N918
BD166 30p | BFa71 28p | MJ15022 400p | 2N.930
8D175 30p | BF472 28p | MJ2500  100p | ZN.1131

2N.1132 28p
2N.1613  24p
2N.1711 24p
2N.1883  30p
2N2102  50p
2N.2160  300p
2N.2218A  24p

2N.370 9p
2N'3703 9p
2N.3704 9p
2N.3705 9p
2N.3706 9p
2N 3707 9
2N.3708 9p
2N3710  12p
2N3711 12p

3N143 &5p
DIODES

AA119 9p
BY100 a0p
B8Y103 32p
8Y126 6p
BY127 8p
BY133 8p
BY164 a0p
BY176 85p
BY179 35p
8Y182 32p
BY184 32p
BY187 32p
BY196 20p
B8Y206 1ip
BY207 11p
BY208 18p
BY210 22p
BY223 72p
BY225  120p
BY226 18p
8y227 19p
BY228 32p
B8Y296 20p
BY298 26p
BY299 28p
BY476 50p
BYX10 15p

BYX55/350 30p
BYX55/600 30p
BYX55/800 32p
BYX70/300 29p

OA47 6p
0A90 8p
0A91 8p
0A200 7
0A202 TP
IN914 2p
IN.2001 ap
IN.4002 ap
IN 4003 ap
IN.4004 4ap
IN 4005 4p
IN 4006 ap
IN.4007 5p
IN.4148 2p
IN.5400 9p
IN 5401 10p

INS408  13p
SKE4F2/06 50p
SKE4F2/08  70p
SKE4F2/10 _90p

1.C. SOCKETS
8pin 6p
14pin 8p
16pin 9
18pin 12p
20pin 14p
22pin 16p
24pin 18p
28pin 20p
40pin 25p

ZENER

400MV

BYZB8 RANGE
V713V ep
13w

B2X61 RANGE
2V7 10 39V 12p
VOLTAGE
REGULATORS
7805 35p
7806 35p
7808 35p
7812 35p
7815 35p
7818 35p
7824 35p
7905 35p
7906 a0p
7908 aop
7912 a0p
7915 40p
7918 a0p
7924 40p
78L05 28p
7808 28p
78112 28p
78L15 28p
78L18 28p
78124 28p
79L05 aop
79108 40p
79012 a0p
7915 a0p

VALVES
DAF96 60p
F36 50p
DL92 60p
Dygé 50p
DY87 60p
DY802 75p
EABC80 60p
E891 a4p
EBF80 asp
EBF89 50p
ECCB2 80p
ECC83 80p
ECCB4 70p
ECC85 80p
ECHB1 100p
ECH84 70p
ECL80 65p
ECL82 80p
ECL84 70p
ECL85 70p
ECL86 90p
EF80 65p
EF85 65p
EF89 85p
EF183 75p
EF184 85p
L34 250p
EL36 9
ELB4 75p
EL9S 85p
ELS00 100p
504 130p
EY86 45p
EYs7 45p
EYB8 65p
EZ35 65p
EZ80 70p
EZ81 55p
G234 200p
PC97 100p
PCC85 60p
PCF8Q BO;

PCL81 62p
PCL82 80p
PCL84 50p
PCL85 80p
PCLEE 80p

PL36 120p
PLB2 60p
PL83 60p
PL84 80p
PLI5 180p

PL519 50p
PY81 90p
PY88 70p
PYS00A  190p
LED.'S
LED 3MM REDSp

ED
YEL 10
LED 3MM

RN 10p
LED 5MM REDSp
LED SMM
YEL 10p
LED SMM
GRN 10
LINEAR IC'S
AN-1 30p

AY3-8912 400p
AY53600 570p
BA-301 65p
BA-302 p
BA308  100p
BA-311 80p

CX-136  610p
Ex139A 11508
CX-143A  580p

ER-1400  200p

HA-1125  150p
HA-1137W 135p
HA-1144  380p
HA-1156  110p
HA-1197  150p
HA-1199  1a5p
HA-1306\ 170p
HA-1319  240p
HA-1338  300p
HA-13394 350p
HA-1342  350p

HA-13432 400p
ICL-7016  650p
ICL-7017  950p

ICM-7555  60p
ICM-7556  130p
LA-17111  80p
LA 1130 240p
LA-1150  150p
LA 1185  150p
LA-1201  75p
LA-1210  140p
LA-1222  8Op

6358 100p
LA6458  100|
LA7000  100p
LA-7003 P

LA-7110  400p
LA-7112  300p
LA-7205 250p
LA-7210  300p

LF-351 4sp
LF-353 48p
LF-355 60p
LF-356 60p
LF-357 70p
LF3%8  300p
LM-301 26p
LM-307 2p

M-311 35p
LM318  120p
IM319  165p

LM-393 Sp
LM-394CH 370p
LM-558  160p
LM-709DIL  30p
M-710  45p
M711 asp
LM-723

LM-725CN 3809
LM-733 60p
LM-741DIL |8p

LM-8560 300
(MO16H 32008
M5155  150p

M-50120  600p
M51102 290p
M-513168 540p
M-51513L 160p

M-51514  160p
M-515158L 220p
M-51516  260p

M51517L 260p
M-51518  200p
M-54836  600p

NE - 170p
NE 555 20p
NE-556 40

SAA-1016T 400p
SAA-1220 400p
SAA-1251 380p
SAA-1272C 280p
SAA-1274 280p
SAA-3004 400p

STK-020 540p
STK022  700p
TK-025  700p
TK-041  700p
TK-043  980p
TK-050 1350p
TK-077  600p
TK.078  620p

K433 490p
TK435  510p
TK 436  490p

TK-443  740p
TK457  580p
TK459 61

TK-460 720p
TK461  720p
TK463  780p
TK465  800p
TK 501 680p
TK-563 48

TK 732 850p

v
4
=
y
8
b3

;§

TA-7130 80p

TA-7137  83p
TA7140  130p
TA-7142  220p
TA-7145  220p
TA7146  400p
TA-7148  350p
TA7157  140p
TA-7162  300p
TA-7169  420p
TA-7176  240p

TA-7226  290p
TA-7227  190p
TA-7229 300,

T

TBA-B10AS 609
TBA-820 65p
TBA-820M 50p

TBA950 120p
TBA-990 120p
TBA-1440G 120p

5020 285p
TC 9109  500p
TC9106  470p
TCA-240  200p

TDA-1170 100p
TDA-1180 190p
TDA-1150 100p
TDA-1200B 8Op
TDA-1270 200p
TDA-1410 210p
TDA-1412 100p
TDA-1420 200p
TDA-1470 140,

TDA 1670 3009
TDA-1770A 300p
TDA-1870A 300p
TDA-1908A 100p
TDA-1940 280p
TDA 1950 280p
TDA-2002 80p
TDA-2003 150p
TDA-2004 170p

TDA 2030 140p

TDA-2532 120p
TDA-2540 100p
TDA 2560 120p
TDA-2575A 100p
TDA-2581 180p
TDA-2590 200p
TDA-2593 1509
TDA 2600 580

TDA-2611A 120p
TDA-2653 380p
TDA-2670 150p
TDA-2690 100p
TDA2760 400p
TDA-3190 100p
TDA-33008 480p
TDA-33018 380p
TDA-3560 350p
TDA-3561 280p
%A 3551A290p

TLO-61 p
TLO-64 80p
TL0-71 38p
TL0-72 55p

TLO- 80p
UCN-5801A560p
ULN-2002  70p
ULN2003  69p
UIN-2004  69p
ULN-2068 270p
ULN-2802 170p
ULN-2803 130p
ULN-2804 170p
UPC-16C  160p
UPC-20C  220p
UPC-30C  130p
UPC 358  150p

UPC-572  200p
UPC-574  60p
UPC-575C2 90p
UPC-576

UPC-577 64p

0p
UPC-1026  95p
UPC-1028  90p
UPC

[
1031H2 180p
UPC-1032 _60p
UPC1155 200p
UPC-1156 250p
UPC-1158H2 70p
UPC

P
1167C2  170p
UPC 1168 105p
UPC-1181 110p
UPC-1182 110p
UPC-1183 200p

PC. ]
1185H2  2350p
UPC-1186  80p
UPC-1187 150p
UPC-1191 100p

510p

N 453 190p
ZN-1034  170p
ZN-1040  640p
ZNA-134H2150p
ZNA- 234E 920p
25- 480p

25K 557  650p
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JAPANESE
TRANSISTORS
25A473  3Sp

2SA4%  60p
25A-562  S7p
SA-563  4Sp
25A571  500p
25A634  50p
25A-636
25A673  20p
SA. 60p
25A699  100p
25A715  90p
25A-720  20p
25A-733  30p
254798 55p
25A-844  30p
254872 40p
25A-872A  50p
25A8%  90p
25A.899  80p
25A-907  650p
254909 700p
254933 40p
25A-934  40p
SA-935 40p
254937 40p
254940 70p
254950 30p
254952  50p
254953 80p
254965 8O,
25A- 70p
254970 50p
254979 85p
25A- 50p
254.992  30p
25A-1012 130p
25A-1015  30p
25A-1102 190p
25A-1103  200p
254-1104 200p
25A-1105 250p
2SA.1106  250p
258022 80p
258324  55p
258370 45p
258- 704
258557  225p
258561  50p
258- 130p
253595  80p
8538  60p
259600 500p
SB-600  500p
2SB616  190p
2SB-621  85p
258-646A  90p
256-647  30p
258649  40p
258- 120p
258-703  125p
258-705  200p
258.707  200p
258716 30p
258727  200p
25B-754  80p
25B.755  310p
258761  170p
258764  60p
258.772  45p
258- 160p
258791  280p
258792 70p
258795  60p
258-825  135p
SB-861  160p
258882 180p
25B-884 1209
SB-886  225p
25B-895  120p
258.950  180p
2SB-951  190p
2SB-1009 110p
25B-1037 110p
2581077 180p
25B-1091  100p
2SC-97A  380p
25C454  asp
25C-458  15p
25C461  30p
25C-495 60p
25C-536  30p
25C-681  340p
25C-710  SOp
25C-733 3
25C-730  125p
25¢-792
25€ 828  25p
25C-930  50p
25C-943  180p
SC-945  40p
25C-1010  300p
25C-1050 300p
25C-1060  99p
25C-106t  100p
25C-1070  65p
25C-10: 60p
25C-1106  180p
25C-1114 41sp
25C-1115  400p
25C-1116  290p
25C-1161  110p
25C.1162  35p
25C-1164  600p
25C-1172 150p
251173 60p
25C1213  50p
25C-121a  40p
25C1226  TSp
25C-1278  30p
25C-1306 _90p
25C-1308K 350p
25C-1317  25p
25C-1318  25p
25C1327 2
25C-1342 120p
25C-1 5
25C-1384
25C-13%8 8
25C-1413  265p
25C-1413  150p
25C-1444  360p
25C-1454 320p
25C-1472  40p
35C1505  80p
25C-1507  140p
25C1509  80p
25C-1514  65p
25C-1515  60p
25C-1520 120p
25C-1573  9Sp
25C-1586 530p
25C-1624 140p
25C-1675 100p
25C1678  120p
25C-1729 900p
25C-1730 540p
25C-1740  40p
25C1741  48p
25C-1755  90p
25C-1756  40p
25C.1758  30p
25C-1775  20p
25C-1809  40p
25C-1815  30p
25C-1826  80p

25C-1845  20p
25C-1847
25C-1865
25C-1875

25C-2166  90p
e az6a 609
25C-2229
25C-2233
25€-2235
25C-2236
25C-2238
25C-2240
25C-2259
25C-2271
25C-2275 5
25C-2290
25C-2314
25C-2324
25€-2329
25C-2334

125p

25 70p
2SC-2695 2100p
25C-2119

25C-2749
25C-2785
25C-2810
25C-2837
2SC-2922
25(}2979

ZSC 3025

25D
25D-613
250718
2801277
2SD-1398
2SD-1453
25D-1609
BRIDGE
RECTIFIERS
1A/50!

25A/100V  150p | 4551 76p | 74HC174  38p | 74LS113  30p | Z80AP10  230p | 75172 720p YT
25A200V  16Sp | 4553 140p [ 74HC175  38p | 74LS114  30p | 280BP10  480p | 75182 100p SERVICEIAIDS ELECTROLYTIC
25A400V  185p | 4555 29p | 74HC181  130p | 74LS122  38p | 780ACTC 250p | 75183 100p | SERVISOL PRODUCTS CAPACITORS
25A/600V  200p | 4556 36p | 74HC182  60p | 74LS123  38p | 280A510 660p | 75188 80p | e
25A/800V  240p | 4557 130p [74HCI%0  46p | 74LS124  85p | 7poag10.1 700p | 13182 6op | V. Head Cleane; 85p AXIAL LEAD
35A/100V  18S5p | 4583 60p [ 74HC191  80p | 74LS125  32p | Za005107 700, 75195 185p | Switch Cleaner 100p
Sy RS G mom e mim s Bm ) mn ) e o AT
P P
Ny B3P | to0 1300 |TanCiaa  arn |7acsias  32p 74518 175 | 75335 ssp | Freerlt 0|97 M B0 B R B
35A/800V  260p | 40101 78p | 74HC195  a7p [ 74LS136  32p ;:g;g? g'ov 75365 1as5p A‘:‘"’“ Cleaner 105p | 100 MF 30p 22 MF  30p
1.5A/100V  40p | 40102 1S0p | 74HC221 100p | 74LS138  31p sy ‘40v 75450 45p ti-Static 105p [ 220 MF  35p 47 MF  3sp
1.5A/800V__ 40p | 40103 120p [74HC237  SOp | 74LS139  31p | 145287 :& 75451 a2p | Aerokieans 90p [ 470 MF  45p 100 MF  40p
AT | . ER S |Mms mIE MR IR oo e | oowr sme o wr oo
CASED 40106 35p | 74HC241  a7p | 74L5148  gOp | 745387  200p | 75454 i || A e 105p | 2200 M 120p 470 MF  60p
wwg\? 40107 50p | 74HC242  s5p | 7415151 30p | 15107 80p | 75480 13%p 4700 MF - 180p 1000 MF  100p
80p | 40108 260p | 74HC243  60p | 745153  3ép | 75108 80p | 75491 BOp (e ra v v r AN RN AR 2200 MF 180,
GA/A00V 899 | 40109 7ap | 74HC244  44p | 74LS154  85p | 75103 110p | 75492 eop | » « | YOVOLTS o
BA400V 980 40110 170p |74HC245  49p | 741515 38p 75110 80p | BT26 96p | » UNIVERSAL TRIPLERS 500p , | 470 MF  40p
ooy 106n | 40114 180p | 74HC251  25p | 74(S156  4tp | 18112 140p | 8728 110p [« s e ww e e e wwwwews |1000M Sop O3 VOLTS
20400V ‘909 40117 180p | 74HC253  37p | 74LS157  28p | 75113 105p | g3 330p 2200 ME 7 10 MFE 28p
SonA00V 205: 40147 240p 74»15257 41p | 745158 31p ;gug :g: 8795 90p op 22 MF 255
40160 §5p | 74HC258  S0p | 74LS160  44p 8796 110p £
8;:'/:00\; a;zp 40161 Sp | 7ancse  ssp | MLSTe] 44 LA A g0p [T EEEERAE AN L AN N :25 "‘;';Ts ey 07 ME 280
RISTO 40162 s6p | 74HC273  42p | 74LS162  Adp 8798 110p | § SONY on/oft SWITCHES 250p P10 MF  30p
0.8A/60V  20p | 40163 85p | 74HC279  37p | 7415163 40p | 75150 110p e wamnaw E .E ¥ 147 MF 35 22 MF  3Sp
0.8A/100V zap 40174 48p | 74HC280  65p | 74LS164  40p 751; 110p | NEW VIDEO FEE* 000 MF 38p 47 MF 20p
0.8A7200V  29p | 40175 80p | 74HC283  65p | 74LS165  Sep | /5] 140p | HEADS 20 MF
4A/800vV  2Bp | 40181 170p | 74HC297 950p | 745166  60p | 75159 200p | JVC3HSS 21509 40p 100 MF  50p
BAZ300V  59p | 40182 70p | 74HC298 " 62p | 74L5168  88p | 75160 400p | Axa OPTO ELECTRONICS 470 MF 45p 20 MF  60p
BA/400V  70p | 40192 48p | 74HC293 105p | 7415169 60p | 75161 400p | Natonal 21509 1000 MF 70p 470 MF  100p
BA/B00V 79p | 40133 48p | 74HC354  38p | 74LS170  T6p | 75162 700p | Sony 400p | oN-5777  a@p  4N30 90p | 2200 MF  125p 1000 MF  160p
124400V 75p | 40134 B8p | 74HC356  4Sp | 7415174 3ép \nﬁgo RUBBER BELTS | OCP-71  100p  4N31 90p
12w600V  20p | 40208 240p 7:Hgss 74Lg175 38p ORP12  85p 4N32 100p | 35 VOLTS
4444 40257 120p | 74HC366 7415190 51 100 VO!
Bntos a7 P |Jancosr  3op | 7alsi191  asp ¥§ ggg.ﬁ;&?sﬁ'{”" 180p]{1|0RF ORI 00, BN T O0% N L0 iR 2Sr, Lrs
BR303 85p | 74 SERIES 74HC368  36p | 7405192 4Bp | v2.9700EG 6:”"'5“ :%g: ORP-61  100p 4N36 S8p | 22 MF 25p 10 MF  25p
BT106  120p | 7400 20p | 74HCI73  47p | 74L5193  47p | S 9500/9800 7 belskit 220 oPTO N7 58p |47 MF  30p 22 MF  25p
BT116 80p ;:g; :gp 74HC374 7415134 47 | juc w 4N38 68p | 100 MF  35p 47 MF  30p
e 199b | 7203 200 | 1ANSTs Wr JaL31%e 20 | HA-33003600 9 belskit 220p | Couplers  1ep DiSPLAYS [ 220 MF  40p 10 MF  35p
oT121 120p | 7404 35p | 24HC386  20p 7405197 asp :2-33307bel\s/kn‘ 200p | 4aN25 53p MAN72 115p | 470 MF 90p 22 MF 3sp
TIC44 22p | 7405 10p | 7aHC390  55p | 745221 50m | HA-3360/3060 7 bebisiit 190 | anzs S0p MAN74 115p | 1000 MF  110p 47 MF  40p
TIC45 27p | 7408 40p | 74HC393  SOp | 74LS240  50p | yr3200 3 be“s,k'“ 75" aN2? 5Jp MAN.4640 180p | 2200 MF  180p
TIC47 32p | 7407 40p | 74HCA23  70p | 74LS24t 48P | 4r 7600 3 belts/kit 1aeh | anzs S0p MAN.8910 230p
17088 200p | 7408 25p | 74HC533  68p | 7415242 50D | R 3730 3 belts/kit 790 | aN29 90p DL747  180p
e R AR S mem s lEd 3 enow :
p | 7aHC540  73p | 74 asp 3 SO RING
o AE R e 2| PwtERs e o o
Tl il | |8 ap Ji7arsody P | NV777 4 beltait 1309 | Epson FX800 €205 | ANTEX XS25W 240V Soldering Iron
» C564 p S asp | o s be 240Vac 540p
SG264A  300p | 7420 22p | 7aHC573  73p | 74LS249  78p 2000 S belts/kit 155p | Nat Panasonic P1081 £145
7421 25p | 7aMCs74  7op | 74LS251  2ap | NNV-3000 6 beltskit 180p | Nat Panasonic P1082 g160 | Spare Element for XS25W 240V 260p
40008 SERIES | 7425 15p | 74HC583  90p | 74L5253 NV-7000 § belts/kit 100p 3 ANTEX C15W 240V Soldering Iron
CMOS IC's a0p | (V7000 D beltoit 509 | Nat Panasonic P313 £240 ]
4000 13p | ;:gg ggv 78HC595  85p | 74LS256  58p | (i eena s poicat 2008 | Citizen 1200 £140 | 240vcm 540p
001 13p | 7438 Jon | (oob | lilooss a6 | somY Add £6 for postage for all printers | SPare Element for C15W 240V 260p
dos b (@ e |vancon viop | 74529 SSp | STUETTMER'S benskit 170
00 13p | 7450 320 | Jancea  30F | Jarcree 36 | SLTaPIG 7 benstu op FLOPPY DISCS
38p | 7451 10p | 7aHCea5 150p | 7405273  op | SL-8000-8080 6 belis/kit 2400 | c14 nch DSCO (10 i 5
4009 209 | 7454 25p | 74nCeas 1 7415279 37p | SANYO © (10in box Branded | DESOLDERING PUMP
010 21p | 7470 30p | Jancess 1300 | 7aLSas0  100p | VIC5300 5 bettsh 190p | Nome £12,50
4011 13p | 7473 30p | Jances2  110n | 7405283 55: VTC-5500 3 belts/kit 95p 5]/4 inch DSDD {bulk pack) 26 £10.00 | Desoider Pump 290p
£:§ :gp 7474 40p | 7aHC670  90p | 74L5290  30p | VTC-9300 4 beits/ke 240p | 3172 inch DSOD (10 in box) Branded | Spare Nozzie 60p
4014 e a2 25p | 74HCES8  150p | 74LS293  30p | HITACHI ) Name £21.00
2015 32 7481 90p | 74HC690 120p | 74L5365 30p | VI-5000 7 belts/kit 455p | 3 inch CF2 Branded Name £2.40
2018 J8n | 482 70p | 74HC691  120p | 745366  35p | VT-8000 3 beitskit 110p | 3 inch CF2D Branded Name  £3.00
4017 29: ;& ggv ;Ascaooz 25p 74@;23 33p | VT-115 belts/kit 190p
p | 74HCA015  85p | 74 35p | ASHER SOLDER MOP 6!
ol 300 | 7489 BOp | 74HC4016 7Sp |74L5373  50p | VBS-7000 6 beltsiks 245p JOY STICKS o
2020 33 | 4% 35p | 74HC4017 48p | 74LS374  SOp | VBS-9000 3 beltsht 1200 | 151 joy S
2037 Job | 7422 45p | 74HC4020 SOp | 74LS375  52p | TOSHIBA oy Sticks £16.00
s 3op | 2483 35p | 74HC4022 40p | 7405390  4Bp | V-5250/5280 5 beltskit 230p | Quick Shon Two Joy Sdck ~ £6.00
2023 13 7495 48p | 74HC4024 34p | 74LS393 41p | v 5480 7 belts/kit 210p | Add £1 postaqge for Joy Stick SOLDER
4024 25'; ;:%7 %p ;Ancaozs 40p 74L2299 75p | V-5475 6 belts/kit 190p
p | 74MC4040 34p | 74LS629 105p | V-7540 5 betreit 1 500g 580p
4025 13 |71 52p | 7ariCavsy S0p | 745641 100p | V-8600 6 boitsAi 1%°|  TANTALUM BEAD | 183w
4027 85 | 74116 8Sp | 74HCAOS0 50p | 74L5642  140p | SHARP CAPACITORS BRI -E w3
4028 299 ;g];g e ;:Hgaow 95p ;‘té‘"‘; 140p | VC-6300 5 beltakit 195p
P | 74HC4052 95p | 74LS645 140p | vC-7300 5 behs/it 1 10UF73V Sp  4TUFNEV a2
A e e b e R b
4031 20p P P | VC-9300 5 belts/kif 155p | 15SUFN0V  ¥8p 1.5UF25V  10p
032 s2p | 2 35p | 7anca0s0 33p | 74LS537_260p | CASSETTE MOTOR 2UFN0v.  ¥8p  22UF5V  11p SOLDERING IRON
4033 80p | 74121 55p | 741HC4072 g;’ COMPUTER 6V 290p | 33UF/10V  35p 33UF25V  12p STAND
4034 76p | 74145 700 | rancagre 26n | 1€S VeW 290p | 47UF/10V  38p 6BUF2SV  14p
4035 a2p | J4153 ash | Jancaore 2%e |24 200p | 12VCCW 290p | 100UF/I0V TOp 10UFZ5V  18p | Soldering Stand 200p
33? 1800 | 74155 45p | 7aHCA094 50p | 2912 3300 :gvz%w 290p | 22UF/16V 12p 15UFRSV  38p | Spare Sponge a0p
o a0 ;:vgz) 45p | 74HCA316 100p | 373 Zeop | 132vCew 200y | 23UFNEV 12p TUFRSV - 10p
4039 180p | 20 P | 74HCA35T 110D | 33394  300p | CASSETTE TAPE HEADS 47UFN6V 13p  15UF3SV. 11p
P00 308 ;::2‘; 509 | 74HCA352 160p | 7754 240p | Mono Head o0p | 68UFNEY  14p  22UF3S5V  12p
Foa) 3o | 20187 e usgaao 120p | 37064 §80p | Stereo Head 150p | 1OUF/16Y  14p 33UFASV  13p CRYSTALS
4042 30p | 74172 Jop | JanCas1y J55p | 27128 350m | Mono Min) Head 230p | 15UFA6V  26p 4TUF3SV  18p
4043 36p | 74175 &8l [as 1300 | 2625625 400p | Auto Reverse Head 260p | 22UF/16V  34p  68UFBSY  17p | £Reo. IN MHZ
4044 36p | 74176 45y | Jaicasie 1300 | 4125615 450p | VIDEO MOTORS 3[UFNEV  #2p 10UFBSV  12p .
pro] azn | 2% sob | 7anicasts ‘700 e e | o oior (1Y PN 528V 0 g @
> v -529V-
2047 asp ;d}gg :gv 74HCAS20 80P | 4164 150p | 10800 7 ELECTROLYTIC 2.00 200p 100 140p
O8] 27p | 7419 aop 32:8:22‘3 ,38: €116 200p | Capstan Motor 4-527V-5100C 2400p CAPACITORS 245760  180p  10.50 200p
4049 18p | 72197 45p | JanCroee 7p | 626415 300p | Sony RADIAL LEAD 245760  180p 10.70 180p
:gg? §29 74393 70p | 74KC22106 580p gggA igg: Capslan Motor BHF-11000  2500p 25 200p 110 250p
L —
74HCA40104 190p 10 Volts 40 Volts 2.662 200p 120 120p
4052 35p | 74HC SERIES 65C02 930p Reel Mo(ov RMOTE 1007 Gezz 1750p
4053 35p | HIGH SPEED 74HC40105 250p | g503 570p | Roel Motor RMOTM 1008 Gazz 1750p 2 mr 1sp 10 MF  15p | 3.276 1i5p 140 125p
4054 53p cmgs Z&? SERIES ggg 170p | Loading Motor RMOTM 1017 1000p %o ME :z ;g mi ::: 35796 95p 14.138 120p
4085 §2p | 74HCO0  14p POWER 330p | JVC 40 " 14756 2
4056 52p | 74HCO2 14p | SCHOTTKY 6530 1 Capstan Motor PU-56371V  2200p | 220 MF  18p 47 MF  20p | 44g4 ,333 15.0 ,Z‘;’,}
4060 40p | 74HCO3  14p | T.T.L. 6532 460p | Copstan Motoy PU-45979  2250p 470 MF  25p 100 MF  25p [0 o5 IR0 b
4063 52p | 74HC04  15p | 7AL500  14p [ 6545 880p | Drum Motar PU-46414 2280p | 1000 MF  35p 220 MF  30p | o p 16 e
4066 20p | 74HC08  18p | 74501 14p | 6551 530p | VIDEO PINCH ROLLERS 18 Volts 470 MF  36p | 2508 150p 180 130p
4067 120p | 74HC10  20p | 74LS02 14p | 6800 210p | Nationsl 10 MF 1Sp 1000 MF  Sop | 49152 150p 18432 130p
08 AB|mch |l e |0 soom | W A8 K & emip whiET F B B
4070 13p | 74HC20 20p | 740505 1:: 6808 soo= Sanyo 475 | 47 MF 150 50 voits 6.0 1% 200 160p
4071 13p | 74HC21  20p | 74LS08 14p | 6809 600p | VIC-9300 a75p ;°° MF 180 mE  ggp |70 125p 240 250p
4072 13p | 74HC27  20p | 74LS09 15p | 6810 150p | VTC-5500 a75p | 220 MF 18p 55 MF  1sp |80 125p 480 160p
:g;a 13p | 74HC30 20p | 741510 14p | 6818 380p | Sony 470 MF 28p 43 MF  1Bp
5 13p | 74HC32 20p | 74LS11 14p | 6820 140p | SL-T7 475p | 1000 MF 50p 15 MF  20p
B g lmer s mioh eSO | mou s 2w
p P 700 MF 1
4078 13p | 74HC7a  26p | 74LS15 15p | 6845 620p | HR-3300 500p ;5030,5, 1% 63 vors R R R R R R
4081 13p | 74HC74  26p | 74LS20 15p | 6850 110p | HA-3330 500p | 19 MF  15p 047 ME 15p | * *
S Gimer I8 m mm g SE(5 Ml 10 M 1|1 ENGINEERS seAvice ;
2 B b t 4 MF 18 22 MF 15p | % SMALL ZIPPED &
4086 74HC 4LS24 8155 360, f P
4089 X |Jaices 3o |7ase  3em g1 3o0m | Akai 00w ooy e o g B RS TOOL KIT 3
4093 18p | 74HC86  29p | 74LS27 15p | BILS95  120p | VS.9700EG 360p
4094 a4p | 7aMC93  50p | 740528 1Bp | BILS%  130p | Hitachi 470 MF  25p :3 m ;‘5’" W £28.99 + vAT *
4095 s8p | 74HC107  31p | 74LS30 15p | BILS38  130p | VT-5000 475p | 1000 MF  BOp P CONTAINING: *
4098 50p | 74HC109  31p | 74LS32 17p | 8224 270p | Sharp 2200 MF 70p 10 MF  30p | * . *
o I |TECE B ljash  dep |mm  zros FBiBRsmPULEYS 0w Do mr sow|s PUAR CUTTER 3
P P P P *
4502 36p | 74HC123  a3p | 240838 17p | 8243 250p ( & EYS 19 MP 18p 000 MF 100p | * TOP CUTTER *
4503 30p | 74HC125  35p | 74LS40  16p | 8250 850p REPLACEMENTS A G d9 o . MULT! TESTER .
4504 55p | 74HC126  3@p | 74LS42  28p | 8087 000p | Sanyo 47 MF 18p ores o . &
4505 180p | 74MC131  38p | 74LS47 56p | 8251 320p | Reel. Putiey 143-0-6627-01201 §20p | 100 MF  20p 047 MF - 15p | ¥ TWEEZER .
4506 58p | 74HC132  37p | 74L548 52p | 8253 320p | Gear Idler 143.04904.00900  480p | 220 MF  25p 10 MF 150 | % riyE DIFFERENT TYPES
4507 30p | 74HC133  3%5p 74L§5| 15p | 8255 310p [ Take Up idier 1?4)4204 00100650p | 470 MF  30p 22 MF  15p | ¥ OF TINE TOOLS *
4508 67p | 74HC137  B5p | 741554 15p | 8256  1200p | Idler 143-2567-03200 450p | 1000 MF  60p 47 MF  15p
w0 mp|mcim sep |t 1p B2 e Sy L ooigp  gop | ZWMF fote 10 MF 1o |PERiRERRTYAECAY
1l P p lew Putley
4512 38p | 74HC147  4Sp | 74574 20p | 8271 Rew Pulley A-6706-391-AB  300p PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE HOLDING
aois A0p {17 aHC Tea R ow ;:tg;g 2% | 502 L eI o R e 5000 ITEMS AND QUOTATIONS ARE GIVEN FOR LARGE QUANTITIES.
R D || S| s 2% | oon e e e i) CRED Plaase send /0p P&P and VAT at 15%. Gawi Colleges, etc. Orders accepted.
o) gg: 4 AHCVS ﬁg: S 43: = 3905 | Vdier Assesmf';‘ S LmeGw zgg: g::‘(amn; qwven for large quantiies. Please allow 7 days for deiivery. All brang-new
R 0005 ponerts All valves are new and boxed Pnces guoted are subject to stock
4517 100p | 74HC155  SOp | 74L585  40p | 8284 440p | Hitachi availabiiy and may be changed without notice * e s
4518 36p 74nc1g; 36p ;ALSBG 28p | 8287 380p | Idior ﬁ:semg:ey seseon) - 300m
4519 28p | 74HCT 36p | 74LS90 29p | 8288 850p | !dier Assembley V-68661482  385p G T LT
AR L R N BANDATA LTD
D P ler mbley
PR~ 0 R R R 238.‘? Tk e 0zA L | K Y WEMBI LY. MIDDLESEX ENGLAND
p A4p P ake Clutch PU- Sp Y, WEMBLEY, MIDDLESEX, ENGLAND
4527 41p | 74HC164  44p | 741596 56p | SPO256AL2500p | Idler Arm PU-55374-3-8 28Sp . a ¢ 3 2 "
4528 38p | 74HC165  §8p | 74LS107  30p | Z8OACPU 180p | Fast Forward idi PU45896C  210p Telephone: 01-900 2323  Telex No: 932 885 (Sunmit}
4529 85p | 74HCI66  70p | 74L5103  30p | ZBOBCPU 500p | National Fax: 01-903 6126
4532 asp | 74HC173  55p | 74L5112  30p | ZBOADMA 650p | Kdler Access & Visa Card accepled. Open Monday to Saturday
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REDIFFUSION TRANSLATOR
No. 847038

£4.99

8-way “Preomat” T.V. Tuning of band 1-111 & UHF with AFC, Mains power
supply 240V, in cabinet 14 X 7% x 3's inches.

The TRANSLATOR may be used directly or modified to convert wired T.V
to normal use with Monitor (iV P-P), T.V. Sound tuner, (HI-FI), with any
V.C.R. These units are guaranteed in perfect working order and Al
condition £4.99. P&P £3. Circuit & Modification £1 extra

GRUNDIG INFRA-RED REMOTE
CONTROL VIF-K1 £4.99

(13 function) consists of transmitter TPV355 & receiver VIF-E1, suitable for
use with GRUNDIG VIDEO 2 x 4 Super & Stereo. Brand new & boxed,
complete with battery. £4.99. P&P £2.
VIF-E1 receivers in boxes of 10. £9.99. P&P £3.50

VIDEQ HEAD CLEANERS ERTEEE:37 £1.99

with full instructions. P&P £1
V2000 VIDEQ TAPES ‘t‘)oerh;OREX". All brand new &

VCC360 £6.99. VCC480 £7.99. P&P £1

C,B, CONVERT R 40 channel, works in conjunction with

standard car radio (A/M). Brand new &
boxed £2.50. P&P £1

“VIDEOLAB’’ VIDEQ TAPES [NeSuVuRR-tervaavicy

which we recommend &
guarantee one for one exchange.
Brand new & boxed. £1.99. P&P £1

BETA VIDEQ RECORDER BN e IR o
Perfect working order.  £39.50
PRICES INCLUDE VAT,
PLEASE NOTE WE ARE INTERESTED IN PURCHASING ALL TYPES OF EQUIPMENT,

STAN WILLETTS

DEPT. TWS

37 HIGH STREET, WEST BROMWICH,
WEST MIDLANDS B70 6PB

TEL. 021 553 0186 021 559 1437

932

SUNSHINE
SPECIALS

TX10 Working From 40.00
TX10 None Working From £20.00
TX10 Teletext Working £83.00

TX10 Teletext None Working  £45.00

KT3 Working From £30.00
KT3 None Working From £15.00
KT3 Remote Working £55.00

KT3 Remote None Working ~ £25.00

SOME KT3's FITTED WITH
RECON. CRTs.

LARGE SELECTION OF CTV'’s
COMPLETE AND UNTOUCHED AT
£4.00
WE HAVE A LARGE SELECTION OF
G11's OFF THE PILE AT £8.00
G11s TESTED AT £16.00

VHS VIDEOS

Nat/Pan 2000, Ferg 3V29/30,
Hitachi 8300
NOW ONLY £70.00

WE HAVE A LARGE SELECTION OF
NEW AND SECONDHAND
COMPUTERS, WORKING AND
NONE WORKING.

W. TREE TRADE TVs
SUNSHINE MILLS
WORTLEY ROAD,
ARMLEY LEEDS
TEL: 0532 638804

All prices plus VAT
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2 Forstal Road, Aylesford, Maidstone, Kent ME20 7AU.
2= TELEPHONE 0622 79313/78136

OPEN 9am-6pm MONDAY-SATURDAY

EX RENTAL V.H.S. VIDEOS

- RKING
- ST MAKES IN STOCK. WO
REMOTES ETC. BOTH TOP

" e L AND FRONT LOADERS

e g OF

Ry

X EX RENTAL CoLOuR T.V.s

R MAKES OF
= MOST T BASIC

EX RENTAL V.H.S.
VIDEOS, FILMS

L y THOUSANDS OF EX-RENTAL
. V.H.S. VIDEO FILMS IN
lm',: STOCK SUCH AS CROCODILE
A

4 ‘..f'
" N . )

i .‘ .
NRTY
':i!l’ u-! Fatsil DUNDEE, HEARTBREAK

" RIDGE, FX MURDER ETC.

P e < PRICES START FROM
W e o N

1Y

£3 EACH.
#7 =38 ALL PRICES ARE SUBJECT
= TO 15% V.A.T.
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TAYLOR = morrm AMPLIFiERS

T.S. 2008 8-Way U.H.F. Distribution Amplifier

Price

£19.95 cach + Carriage & VAT (Total £24.68)
10+ £16.40 + Carriage & VAT
20+ £15.09 + Carriage & VAT
Specification: Frequency: 470 - 860 MHz

Minimum Gain per outlet: 2dB
Mains: 240V A.C.

T.5. 2004 4-Way U.H.F. Distribution Amplifier

Price

£14.95 cach + Carriage & VAT (Total £18.93)
10+ £12.60 + Carriage & VAT
20+ £11.59 + Carriage & VAT
Specification: Frequency: 470 - 860 MHz

Minimum Gain per outlet: 2dB
Mains: 240V A.C.

O TAYLOR BROS. (OLDHAM) LIMITED Telephone: 061-652 3221 Access
ﬁ Bisley Street Works, Lee Street, Fax: 061-626 1736 A
Oldham, Lancs., England. OL8 1EE =

Telex: 669911 Taylor G

L neP:rt 1v s VDEFo WAREHOUSE

We are one of Southern England’s foremost Trade suppliers of top quality

ex-rental TV and Videos. A good range in Philips, JVC, Sony, Toshiba,

Hitachi and National Panasonic colour TVs including portables, teletxt and
remote control models

CHEAP BUT DEFINITELY
| NOT NASTY!!

We specialise in supplying working stock that has been AN
professionally refurbished to a high standard. Our engi- 4 & 4R
neers pay special attention to the cosmetics as well as the LN X
electronics, so come to us for competitively priced stock il
that is genuinely ready for your showroom.

UNIT N2 ] smcoome v
BRIGHTON London Road Trading Estate | —“—

CUSTOMERS Sittingbourne, Kent. ]

CONTACT BRIAN MOLLETT '
CONTACT SIMON HEALY 4] ormonirao |

EIOERIGE (079528166~

934

L

— _
_J[
I

-
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THE A.V.S. GROUP

AUDIO VISUAL SERVIGES

LOOK NO FURTHER FOR HIGH

QUALITY EX-RENTAL STOCK!
OVER 3000 TV’s AND VIDEOS AVAILABLE

Whether you want one or a hundred pieces of equipment,
Whether you want working in showroom condition, or off the pile,
We will be pleased to supply. We are never afraid of negotiating
a deal and are pleased to deliver anywhere.

All our equipment is DIRECT FROM SCURCE not through third
parties — COWBQOY'S PLEASE APPLY ELSEWHERE!

FROM 3 CONVENIENT LOCATIONS

owreste M NEw
GRADE B'’s

ATTENTION
EXPORTERS!

FULL CONVERSION KITS

FOR ALL THORN TV's PLUS
8930 & 3v23 VIDEOS
NO SWITCHES FULLY AUTO-
MATIC PAL BG UHF VHF
PHONE RISBOROUGH FOR
DETAILS

et D 08444 3226
LAURIE 08444 2995

AUDIO VISUAL SERVICES

36 WYCOMBE ROAD
PRINCES RISBOROUGH

0793 513484
0793 513369

AVS SWINDON

TV’s TV's
FROM £15 FROM £10 COMPETIIVE
VIDEOS VIDEOS i
FROM £50 FROM £30 FOR DETAILS
NEW. I.R. HANDSETS UNBEATABLE FROM £10.00
CES SUBJECT TO V.A.T.
SPECIALIST AL BL\J/{/_ELE(S:%YMEgS
EXPORT DEPT HEAD OFFICE CONTACT

INEEELEEN pRINCES RISBOROUGH ISRt

UNIT 62 BSS HOUSE,
CHENEY MANOR INDUSTRIAL

BUCKS.

ESTATE, SWINDON, WILTS.

~Grissv_

8 KEN HOW

0469 75854
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VHS VIDEOS
FERGUSON

3V00, 3V22, 3V23, 3V16, 3V29,
3V30, 3V31, 3V32, 3V35

HITACHI
5000, 8000

NATIONAL PANASONIC

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

SHARP

620, 630, 640, 2300 H T/P
Untested from £70

BETAMAX VIDEOS

SANYO VTC 9300, 5300

SONY Cb, C6, C7
Untested from £25
HITACHI VHS TUNER/TIMER £10,
HITACHI VHS BATTERY CHARGER
£10, ROBERTS VHF RADIOS £5
VHS/Beta tapes used —
from 40p each

Sorry must collect as we do not send
through the post.

PLUS

17" 18" 20" 22" 26" Hybrid/
Solid State from £8. Also available
CTVs Remote Control & Teletext
All prices subject to 15% VAT

Discount for Quantities
Complete loads delivered from pick up point

JOHN CARTER

(Electrical) LTD
FURNACE ROAD,
GALLOWS INN,

ILKESTON

Phone: 0602 303124

Principles of

DOMESTIC VIDEO
RECORDING

and

PLAYBACK SYSTEMS
KEITH SHIPMAN

A brand new book which will provide the service

enginecer and student with an understanding of the

fundamental operating principles. It covers VHS, Beta-

max and V2000 and is written with the emphasis on well

illustrated description, the use of mathematics being
kept to a minimum.

Paperback, A4 format, 294 pages, 380 diagrams.

£15.95

Free catalogue available.

DICKSON PRICE PUBLISHERS
Hawthorn House, Bowdell Lane,
Brookland, Romney Marsh, Kent TN29 9RW
Telephone: 067 94 626

936

TODD TRADING

NEW WAREHOUSE OPEN!
HIGH QUALITY TELEVISIONS & VCR’s

— MOSTLY FERGUSON
-]
-

ALL MODELS STOCKED
GRADED EQUIPMENT
O b SPECIALISTS IN
~tow READY TO RETAIL
PACKED AND HAND
BOOKED WITH

pr—
—-—h

"g INCLUDING NEW ‘B’
4y—% | TELEVISIONS AND VCR's
M

6

PATCHLEAD
NATIONWIDE DELIVERY

SITUATED APPROX 3 MILES EVEN ON SMALL ITEMS — MIN OF 5 UNITS .
FROM JUNC. 14, M6 PHONE FOR DETAILS \
ITEMS USUALLY IN STOCK

Ferguson Non Text, Text and Stereo Text & New F.S.T. B Grade.
Ferguson, JVC, Sharp, Hitachi, Sony, etc., etc. V.C.R.s working:
Ferguson 3V29/30 V.C.R.s ready for retail in fives £75 + VAT.

Ferguson Compact Disc Units, A Grade and B Grade, from £40 +

VAT. Sony C9 Beta in top condition, back to spec, plenty in stock.
Ferguson V.C.R.s for spares: 3V16/3V22/3V23/3V24/3V29/3V31/

3V35/3V43/3V45/3V55.

TODD TRADING
UNIT 16 - STONE BUSINESS PARK - STONE - STAFFS

)| = 0785 43447 [

Vs @1 0785 48202 0785 223137
OPEN 6 DAYS A WEEK. CALLERS BY APPOINTMENT PREFERRED.
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FAST=VIDEO SPARES -/S1T=

ALL STOCK ITEMS ARE DESPATCHED BY RETURN OF POST

VIDEO HEADS
REPLACEMENTS GENUINE HEADS
Beoten Tapanscs heas nat ihiberad. hanasonic ' cas00
mssome .
Fits model numbers: NV3E6 . £6450
NQ,’§§3°_°NVB%‘{,§?L° A DA NVee8, NV777. V788, £64.50
BHSS-UKN) .. e e V730 .. £67.50

£29.90
Fits modei numbers: NV370 & Philips
60.

BHSS(AN) . e £46.50
its model number: NV366
BHSS(ANB) ... oo e
Fits model number: NV730
Ferguson
SHSS(V) it e e s e £22.95
Fits model numbers: 3V00, 3V16, 3Vv22,
3v29, 3V30, 3v31, 3v35, 3V36 3V38 3Vv39,
HR3300 HR3330, HR3360. HR7200.
HR7300, HRD120
3HSS4VB .. . £54.60
Fits model numb

3’,’
3HSS(SP)........... e . £20.90
Fits model numbers: VC89100, VC9300.

VvC9500, VCI700. VC381, VCB381, VC383,
V388, VC482.

Toshiba
PS3B(T) .. 195
Fits model nurmbers: V9600, V318, V338

Hitachi
3HSS(H, £26.50
Fits model numbers. VT8000, VT9300 etc

PSBByS ............................... £24.

Fits rnodel numbers: SLC5, SLC6. SLC7
SL3000 also vanous NEC models.
PBAB(2S) ... cvoecvereiicienin o ar ot e £34.50
QI‘.S model numbers: SLC20, SLC30, SLC40.

PSSB(BS) 25
gﬂs 6rgodel numbers: SLCY. SLT50. SLCa

Amstrad/Saisho

£29.50
Fls model numbers: VCR7000 and all mod-
els using Oron chassis.

BHSS(F) oo £34.50
Fits_model numbers. VCR4500.
VCRZ000 etc.

F sher/F demy

£29.
HP615, FVHP710,

AII others available P.

Ferguson
3v0Q,3V16,3v22..
,3V30.

3V32
3V35,3v36,3V38,3V39 ..

VC73% VC7700,VC7750 ..

VCB8300.......cooiviiiriccre
VC9300, VC9500, VCI700 ..
VC381,VC383,VC386.
V(482
All others available P.O.A.
Sanyo

VvIC ,VTC5150 .

VT11E VT14E ..
VT17E,VTI19E

Please call if your model is not llsted

GENUINE
Panasonic
NV2000, NV2010 ..

NV730.......... .....
NV230,NV43), NV870.
NV870,NV810 ...
Ferguson
3V00,3V16,3va2..
3v23

VS2, VS3,V$54,VS5 .
V59300, VS9500. VS9
Many others available

CREDIT CARD All Panasonic.
ORDERS BY All Ferguson/JvC
TELEPHONE All Hitachi
RECEIVED BY END SENSORS
4 PM. | 2 HitachiVTB4E ............cccooeee each
DESPATCHED mm |
REEL MOTORS
SAME DAY W 5napvC9300, VC381 et £18.20

BELTKITS  peo) acements
Panasonic
NV2000 NV2010 ..

mmmm
3333
888

,3V30.
3v35,3V36, 3V38,3V39 .
Sa

nyo
VTC5000, VTCS5150 ..
VTC5300, VTC5400 ...
VTC9300

3 RE8 8EEE

228 RR2 RB8RY
8 R

VT9300, VT9500, VT9700 ..
VT11E, VT 14E, VT17E,VT19.
VT33E

VS2,VS3,VS4, VS5 .

VS9300, VS9500, VS9800 ...
Many others available
SENSOR LAMPS

All Panasonic £1.80
£4.90 Ali Ferguson/JvC £0.65

Sharp VC9300 etc £2.90

Sharp VC7300 et £1.80

Amstrad 7000.. £2.30

All Hitachi K

SENSOR L.ED.’s

Amslrad/Salsho efc.

THIS MONTH’S
SPECIAL
OFFERS!

£19.95 or
£18.95in 3’s

3HSS (N) (PANASONIC)

£19.95 or

£18.95in 3’s
TELEVIDEO SERVICES

TEL: 0602-226070

3HSS(V) (FERGUSON/JVC)

RRSRIRR R < IR !
TELEVIDEO SERVICES

145 STATION RD, BEESTON, NOTTINGHAM NG9 2AZ

FAX LINE: 0602-431097

WE CARRY HUNDREDS OF VIDEO SPARES
INC. PLAY IDLERS, CLUTCHES, MOTORS,

DRUM MOTORS

BELTS AUDIO/CONTROL HEADS,

**SPECIAL ORDER FACILITIES**
**FOR NON-STOCK ITEMS**

SERVICE MANUALS, TENSION BANDS,
ALIGNMENT TOOLS AND TAPES ETC.

Fergust‘)n/JVC 3V00,3V22.efc. ... ..
Sharp VC7300, VC7700 . .

PINCH ROLLERS
Panasonic
NV2000, NV2010, NV7000, NV7200. £4 95
NV333, NV366, NV370, NV430.. .......

NV730

Ferguson/JVC
3V0,3V16,3V22,3V233v24 . ... £4.95
HR3300, HR3360, HR3660, HR2200 £4.95

3V29,3V30, HR7200, HR7300 .......... £
3V35,3V36,3V38,3V39HRD12) ... £

Sangyo

VTCY100,VTCO300 . ... £4.95
VTC5000, VTC5150, VTC5300,

VTCH400 ... oot £4.95

,VS3,
V39300, V59500, VSQ

24HR ANSWERING SERVICE FOR ORDERS PLACED AFTER 5.30 p.m.

Please add 60p

st & packing and then add 15% VAT to total

OFFICIAL ORDERS ACCEPTED Fﬂgo M SCHOOLS, COLLEGES, ETC. EXPORT ENQUIRIES WELCOME.
ALL ENQUIRIES SHOULD BE ACCOMPANIED BY STAMPED ADDRESSED ENVELOPE

Sharp VC8300....
Hitachi VT5000...
CAPSTAN MOTORS
Sharp VC8300 £39.90
Eharpvcnoo VC77 . £29.30
erguson/JVC 3v00, 3V16 3va2z.... £2990
UR&E I%@"BE Ferguson/JVC 3v29 . !
Iy smf Ferguson/JVC 3V35, 3V36 etc. ... £25.77
conalinons  HtachivTs000............ . £2475
AVAILABLE Hitachi VT8000, 8500, etc. . . £3450
FOR TV Hitachi VT9300, 9500, etc. . . £3450
2 Hitachi VT11,VT14,VT17. . £26.75
“33,'3 & Sony C5,C7.... | £29
0 Akai VS1-VS5 .
Many, many more!
IDLER WHEELS
Panasonic
NV2000, NV2010.... . (Replacement)
NV2000, NV2010 (Genuine) ...
NV7000, NV7200 (Genuine)
NV333, K

NV370, NV230 'NV430 .

{Genuine)...

Fe&guson/JVC

, 3V16,3V22 (Large cluich) ..
3Vv00, 316, 3V22 (Smali clutch)
3V29, 3v30, HR7200, HR7300 ..
3V35,3v36, 3V38, 3V39. HRD120

nyo

VTC9106, VTCI300
VTC5000 Reel drive pulley .
VTCM10 Reel drive pulley...

... Rewind kit ..
. Rewind kit ..

Sharp

VC8100, VC9300, VCI500 (Genuine) ..
VC381,V(C383, VC386 (Genune)....
VC482, vC483.VC581 (also Saisho) (Genuine)
VC482etc. (Equivalent) .....
VC9300, 381 etc. (Equivalen|
Hitachi

VT8000 VT8300, VT8500 ..
VT9300 VT9500, VT9700..
VT11E, VT14E, VT17E, VT1
VT33,VT63,VT64, VT65
Akai

VS2,VS3, VS84, VS5 ... e < e o s
Fisher

FVHP615, FVHP710, FVHP725, etc. ... e £6.90
We also camry all play idlers and clutches etc. for models
listed pius many more.
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* Do you use
cathode ray
tubes?

* Can't find a
replacement or
shocked by the
cost?

CS LTD.
: * It may well be
that a rebuilt tube
will solve your
problem.

Come to one of the most experienced firms in

the business. We have been rebuilding

cathode ray tubes for industry, broadcasting

authorities, major airlines, M.O.D. univer-

sities, and, of course, the TV trade in general
since the '60’s.

WHY NOT TELEPHONE
UXBRIDGE (0895) 55800
TO DISCUSS YOUR
REQUIREMENTS. DAVE
DYSON WILL HELP YOU WITH
DOMESTIC TV TUBES. TERRY
SMITH DEALS WITH
COMMERCIAL/
PROFESSIONAL
TYPES.

OPPORTUNITIES
TRADE SALES —

1000’s OF

WASHING

MACHINES, FRIDGES,
TUMBLE DRYERS,
SPARES, PARTS, ETC.

ALL MAKES & MODELS,
HOTPOINT, ZANUSSI,
HOOVER, INDESIT
PLUS OTHERS

Open 7 Days A Week

9A CHAPEL STREET,
LUTON, BEDS

Phone: Luton 38716

We are currently redeveloping our factory and
have temporarily transferred production facili-
ties to a factory unit in nearby Iver (Bucks). We
have made arrangements for the Uxbridge
55800 telephone to be rerouted to the Iver
factory at the exchange, but if you should wish
to dial directly, the Iver number is (0753)
630137. During the temporary period of relo-
cation we shall maintain goods handling facili-
ties at Uxbridge. It would be appreciated if
intending visitors telephone us first to be sure
that technical staff are available at Uxbridge if
required. We greatly appreciate the confi-
dence placed in us by our customers which
has enabled our business to grow and look
forward to being of continued service in the
future.

OSCILLOSCOPES
TELEOUIPMENT D83, Dual Trace 50MHz Dela
?J e Tube. With Mznual
COSSOR SCILLOSCOPE CDU150. " Dual Trace
35MHz. Delay Sweep. Sohid State. Portable 8 x 10cm
Display. With Manual. NOW ONLY £180 each
Optional Front Protection Cover containing 2 Probes &
ViewingHood. ...
SCOPEX 4D10 Duai Trace 10MHz With Manuai £150
S.E. LABS SM111 Dual Trace 18MMHz Solid State
Portable AC or External DC operation 8 x 10cm
dlsplawnhMan ual . £150
TELEQUIPMENT D43, Dual Trace 15MHz g;m

TELEOUIPMENT S54A. SmgleTrace 10MHz.
Solid State. With Manual. . £90
GOULD/ADVANCE 0$255 Cual Trace 15MHz. With

Manual. . €225
ADVANCE 0S250TV. "Dual Trace 10MHz. With
Manual . £150
SCOPEX 4$6. Smgle Trace. 6MHz With Manual £65

SPECIAL OFFER AT oNLY £300 EACH
TELEQUIPMENT D755 (NATO approved version of D75)
DUAL TRACE. Delay Sweep. 50 MHz.

LEADER TV-FM SWEMAR GENERATOR Model LSW-
250 2-250MHz. Unused (P&P £7, Y £200
TRIO RF SIGNAL GENERATOR Type SG40%103KP]I

£10 | 30MHz. Unused

S
COLOUR BAR (gENERA OR Type PAL MC-101. 8
patterns Pocket Size. Rechargeable batteries. Com-
plete with Battery ChargerMains Adaptor. Unused
P&P £4 NLY m

OLOUR BAR GENERATOR Type PAL MC321.
panems Video/Sound lput Unused
| (P&P£7) . ONLY £175

MULTIMETERS
AVO 8 Complete with Batteries & Leads . From £45
Leather Cases available . . . ... £10
AVQ 8 MkV Complete with Batteries & leads o0
AVO TEST SET No 1 (Miliary version of AVQ 8)
1pletewrth batteries & leads .

LEADS suitable for AVOMETERS Red & Black (P&

wnth 2 Croc-Clips & 2Prods. (p&p £3).

LABGEAR FIELD STRENGTH METERS £80 (P&P £7)
DECCA Colour Bar Generator type 82514, .£125
PHILIPS COLOURBAR GENE| TOR type 5508. Video
out. Many functions .. 50
Labgear Colour Bar Generator KG1'8 Test Patterns.

P&P £4). OMLY £40 each
DVANCE SG62B. AM. 150KHz-220MHz ... .. €45
(P&P £7).

AVO TRANSISTOR AMALYSER MK 2 (CT446) Suit-
case style Complete with batteries & operatin,

instruction ONLY £25 each (P&PE
AVO VALVE TESTER CT160. Suitcase style. 22 Bases.
P£7) . DMLY £25 each

Black “Ever-| Ready case for AVOs. Unused (P&P
£4) . .£20

LABGEAR CROSSHATCH GENERATOR Type CM6038-
DB Crossnatch/Grey Scale/Blank Raster. Mains or
BATTERY. . . Unused £18. Used £12 (P&P £3)

W EOUIPMENT
HAMEG OSCILLOSCOPE 604. Dual Trace 60MHz.
II weep. Component Tester & 2 Probes  £575
HAMEG QSCILLOSCOPE 203.6. Duat Trace 20MHz.
Component Tester & 2 Probes £21
All Other Models Available.”

Marconi AF Power Meter TF893A 20Hz- 35KHZ 20MW
10W with Manual. (P&P£7). LY £3
Marcon RF Power Meter TF11524/1 DC- 500MHz 0.5
to 25 Watts 50 ohm with Manual. (P& P £7). ONLY £45

MARCONI ATTENUATOR TF2162 DC-1MHz 600 ohm
0-111Dbin 0.1 Db steps. (P&PE7} . £35
HATHELD ATTENUAYOH DC- 250MHz 50 ohm 0 100
Db. {P&PE4) ...

BLACK STAR FREOUENCV COUNTERS P&P £4
100 100MH. ..£99

5 | Meteor 1

Meteor 600 GOOMHZ . e .2126
Meteor 1000-1GHz. . . . . €175
BLACK STAR JUPITOR 500 FUNCTION GENERATOR
Sine/Square/Triangle. 0.1Hz - 500KHz. P&P £4 €110
BLACK STAR ORION. PAL TVAVIDEQ COLOUR
PATTERN GENERATOR .£199

HUNG CHANG DMOM 7030. 3'0 dlgn Hand held 28

DISPLAY ELECTRONICS LTD.

SWAN WHARF,
WATERLOO ROAD,
UXBRIDGE, MIDDLESEX.

ISOLATING TRANSFORMERS

240Vin-240VOutS00VA ... . E15eschP&PE5
240VIn-240VOut100VA ... . ... £§eachP&P L3
240V1n-24VQut S00VA . .. ... f6P&P £S5

240Vin-24vOut100VA 7T cAP&PEA

ranges incl p AC/0C0.1%. Complete with
banenes&leads P&P C .. £3950

ABOVE. DMM6010 0 5% T £3350
CARRVING CASEFORABOVE .. . ... £3each

OSCILI:;OSCOPES PROBES. Switched x1; x’.]‘o_

USED EQUIPMENT — WITH 30 DAYS GUARANTEE. MANUALS SUPPLIED IF POSSIBLE.
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for Lists. Please check availability
before ordering. CARRIAGE all units £16. VAT to be added to Total of Goods & Cariage.

938

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

% TeIePhone 0734 68041 Fax. 0734 351696

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

=y
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VIDEO HEADS

Fe?umn
3HSSV-JVC/Ferguson mostmodels. ... £18.00
3HSSVA — Ferguson 3V42/44/45/46 etc. £38.00
. £45.00
46.00

3HSS4VB - Ferguson 3V3/ HR7655 ...
3HSSA4VC - Ferguson 3v48/ HRD565

Panasonic
3HSSN - Panasonic most models

VR6460 £29.
3HSSU2N - Panasonic NV230/470/480/G9/G1£6

GH/GISPX ..o £34
3HSSU3N - Panasonic NV430/460 .. £22.75
3HSS3N — Panasonic NV777/330. £32.20
3HSSANB - Panasonic NV730 ... £46.00
3HSSANA - PanasonicNV366 ................. £45.00
Hitachi

3HSSHA-VT8000/9500 etc. .................. £22.00
3HSSHB VT11/33/63etc.......oooovnns £22.00

3HS§§Y—VHR1100/1110/1300 ............... £39.50
3HSS3SY~-VHR1500 ..., £52.00
Other Models

3HSSSP - Sharp VC9300/9500 etc. . £22.00
PS3B - Sony SLC5/C6/C7/8000 etc £22.00
PSJIBT - Toshiba V9600/31/33 £23.

3HSSSF - Fisher FVHT10/510tc. ...
VIDEO MOTORS

Drum Motors

Ferguson/JVC (Mechanical models) .......... £21.45

Sharp VC7300/7700/7750/8300 .. £21.00

Reel Molors

Sanyo VTC5000/5150/5300/5400 £7.90

SharpVC9300/9500etc. ....... £15.90

Panasonic NV333/366............. £13.20

Ferguson 3V29/30 JVCHR200/7300 .......... £22.70

Capstan Motors

Ferquson/JVC {mechanical models) ........... £21.45
guson3V35................l ... £22.50

SonySLC7/05 BHF1100D) . .. £28.20

Sharp VC7. 707750 ..o £26.90

Stock items despatched by return

(scart) £5.
4,10 Video Cassette Lamp suitable for Ferguson/JVC wn;l‘

REMOTE
Ferguson, Grundig, ITT, Phllhps Pye, So% and
Hitachi various models TV & Video....... ...

CAR RADIO/AUDI0 MOTORS
6V, 9V, 12V and 13.2V clockwise or anticlockwise.
Three sizes available

(1) Shatt 10mm, Height 34mm,

Width
£3.50
Width
£3.50
Width
£3.50

Decca 100
ITTCVC 25/30/32
RankBushT20A ................. ..o

1473
Universal Video Copying Kit
Universal Video Copying Kit {scal

85 withoutplug..............oooviiiiiee s
Cassette Lamps suitable for Sha nasonic . £0.50
Cassette Lamp suitable for Sharp etc. complete
with plasticmoulding ..................... ....... £1.25
Universal Cassette Lamps 40ma or 60ma H
CRTAnodeCaps ........................ £0.60
Universal Tripler ..... £4.50
Thom TX10 sUn £8.50
Video Tape Splicing Kit £5.25
Hitachi TV Frame Module H £4.60
Cassette Housing Assembley for Ferq V35/36/
38/39/42/43/44/43€tc. ... £25.25
TV ON/OFF SWITCHES
ITT, Phillips, Decca, Thom, Fidelity, Grundig, Sony
etc State model and part number for price.

ny Universal with two brackets .83

Phll ips G11, GB plastic .

Thom 1690, 3000, 3500,

BlC. ...

IR R R E R R R R R N
*  FOR ORIGINAL PANASONIC SPARES (TV, w
*  VIDEQ & AUDIO) QUOTE PANASONIC Pi *
* N0 FOR PRICE. MOST SPARES AND MAN-
* UALS AVARABLE. *
L R R R

Please add 75p per order for p&p and then add 15% VAT.

183 Acre Lane, Northampton NN2 8DX. Telephone: (0604) 847800

A.Z. ELECTRICS

Access & Visa Accepted

BELT KITS IDLER ASSEMBLIES
ManyModels. ............................. From £0.80
Sanyo VIC5000..................cii, 0.5 9500 €8C. oo .75
VC481/581etc. ............
PINCH ROLLERS VCQ300/9500/481/581 efc. (NDLOOSGEZZ “or
ManyModels..... ............c.cooeveiiioii £2.70 NDLOO6GEZZ) Original ...........................
Hitachi
BZX55- 500mW Most values instock ... ... 006 VI11/33141719%63etc..................... ... €175
BZX85- 1.3W Most values in stock..... ... £0.10  VT9300/9500 etc. Play Idier - £3.65
VT9300/3500 F/F Idler ............... ...£1.50
ORS V18000/8300/8500/8700 F/F Rew Idler ...£1.90
0.10 BFI98 VT8000/8500 etc. Play idler Assembly ...£2.85
T P10 BR259 VTB8000/8500 etc. FF/Rew Pulley................. £0.70
3o
. £0.07 BU20S .. Take g C1utch (mechanical modeis) ... ... £4.95
8007 BU208A. Takeupidier ......... . .. £1.20
BU208D. 3V29/30 Take up Clutch £2.10
BU326A. 3v29/30 Reel Idler ... £2.50
BU407 .. 3V35Reel Idler............. £2.40
BU426A . 3V35/36/38/39 Take up Clut £2.00

Sanyo
VTC5000/5150/6500 (dler rolier assembly
VTC50006/5150/6500 Reel Drive Pulley Unit ... £5.

Panasonic
NV370 (VXP0521)

NV8600/8610 Play Idler (VXP0243
NV332/777/788 ldler Unit (VXPO4I

828838388388800333038
sansgsaaaaahaSaaasaamﬁ

283822BE33BREEES
SEBBBRRSSSS[IZSSS
2
g

sgproa
J3RR

U NV600/688 Idler (VXPOS15) ...
Uets NV333/366 Idler Arm (VXL
NV333/568 ete (V)2(0 401)24r?v7do”7'2'60 7800
/. etc. / /
INTEGRATED CIRCUITS VXP0344) NV2000/3000 (VXPO. &
£0.50 1D £1.55  (VKPO329) ... e, B
-8 58
- £0.85 B350 FVHPG 15 Idier Assembly ... .. . £5.40
- £1.00 -B3.00 FVHP6 15 Gear Idler Assembly .- . £435
- £1.50 -E255  FVHP905/310 Gear Idler Assemby .. ..£3.30
A 2 rHPs20530ider ............. C£260
g:ﬁg 2% FVHPS20/530 Pulley .-~ .. L0
~£180 €350 REWIND KIT
10 Sonty C5/7 Rewind Kit...............ooo....oo... £4.20

New and rebuilt for most makes of T.V.

including: Hitachi, Panasonic, Philips, Thorn,
Toshiba, Sharp, Son{ Mullard 20AX, 30AX etc.
i

Thorn New

ife now in stock

Two year guarantee with a four year option.
Cash or credit allowed for certain types of In-line glass.

Price list available on request.

EXPRESS T.V. SUPPLIES
The Mill, Mill Lane,
Rugeley, Staffs.
08894-77600
(9.00-6.00 Mon-Sat)

Bristol
0454-316285
(After 4pm)

WORKING VIDEOS

3V30(stereo)

GREAT SUMMER DEALS ON

LOADSA STOCK!!

Come and see us and we'll work out a deal for you
WITH OUR UNIQUE 7-DAY EXCHANGE GUARANTEE AND DELIVERY
59 Hall Road, Clenchwarton, Kings Lynn, Norfolk

TEL. 0553 766766

SERVICE

WORKING TVs

TX10Txt.....

PRICES INCLUDE VAT & CARRIAGE
TRANSISTORS, IC's, ALSO STOCKED.
BAIRD: 8290, 8752, 8773, 8180 1200 | (TT: VC200 to VCA02 .20
CVC1, CVC2 (FORGESTONE) 150
RANK BUSH MURPHY CVCS, CVC7, CVC8, CVCY, CVC20 1035
A774 with stick rectifier 978 | CVC25 CVC30, CVC32, CVC4S 920
A816, T16, T18, Z712, Z715 1035 | CVCB0O, 1100, 1150, CVCAO POA
T20, T22, 126, Z179, A823 1150 CVC1200, 1204, 1210, 1215, 2600 P.0.A.
7718 Basic unit 1350
Basic uni PYE: 169, 173, 569, 368 920
DECCA: 1210, 1211, 1511 1150 | CT200, CT2001, CT213 1035
1700, 2001, 2020, 2401, 2404 920 725-731, 735, 737, 741 978
CS1730, 1733, 1830, 1835 920
e PHILIPS: 170, 210, 300 9.20
30, 70, €0, 90, 100, 120, 130 90 | o e o
FERGUSON, THORN: 1590, 1591 920 | TX, T8, TX2 TX3 mono P.OA
i G8 and G9 Series 920
1690, 1691. built in rect. 9.78 :
i I, (s L) LA gis'(ﬂsis%"ii K40. split diode P(g)f
3000, 3500, 8000, 8500, 8300 POA. (9 RA R spiit dode F.OA.
900, 9200, 9300 series 1200 | BNATONE: 9909, 9860, 9488  P.OA
9500, 9600, 9650 series 1093 DORIC Mk3, Mk1 1150
9800, TX9, TX10,TX90, TX100 ~ P.OA. | SONY KV 1400, 1612, 2000 POA
MOVIESTAR 3781, 3787, 8180 1200 | GRUNDIG: most models in stock
TX10 focus unit 1087 | NORDMENDE: 8290, 2206, 2306 P.O.A
SANYO: 5101, 5103, 7118, 7130 P.OA.
ADELITY: FTV12 mono 1035 | SHARP: C1851H, C2051H, 1405 P.OA.
ZX2000 ZX3000 1643 | HINARI: CT4, CTS 2150
GEC. 2047 to 3135 mono 920 | TANDBURG: 1%, CTV2 CTV3 _P.OA
TELEFUNKEN: most models in stock
1201H, 1501H, 2114, 3133,3135 920 | preacil a0t CPBI60. 2501 P.OA.
DUAL & SINGLE hybrid col. 1000 | AMSTRAD: CTV2200. CTV2210  POA
SINGLE STD solid state 12.00 £
SINGLE STD split diode P.OA Delivery by return of post.
INDESIT: 24EGB, 12LGB, 125GB  10.35 Tidman Mail Order Ltd.,
WINDINGS 236 Sandycombe Road,
TYNE: main winding 680 | Richmond, Surrey TW9 2EQ.
RBM: T20, T2, 726, 2179 633 Approx. 1 mile from Kew Bridge.
WALTHAM: W125 eht winding ~ 2.37 Phone: 01- 7
WALTHAM: W190, W191 eht coil 6.00 Mon-(F)riglam t091428.3(:), pg\z&
KORTING: hybrid winding 6.90 130430 pm
THORN: 8000, 8500, 8300 eht 6.70 Sat 10 am to 12 noon.

TELEVISION OCTOBER 1988

939



UNIT 18 ELECTRONICS

QQQQ\ &

TILE CROSS TRADING EST. : > o
TILE CROSS ROAD C.TV.'S & @\Q%bsy
MARSTON GREEN VIDEO’'S & & &
B33 ONW AUDIO < y
A S
FOR ALL THORN EX-RENTAL C.T.V. + VIDEOS &‘5’ S ¥
“WORKING STOCK” ALSO GRUNDIG, ITT, DECCA TRADE
FROM £12.00 BUSH, SONY SERVICE
WORKING STOCK AVAILABLE
FROM £18.00 “G !
WITH 7 DAYS UAR_AN TEE ORI::KLELS
ALL WORKING STOCK

mou ot SCARANTEE “ioeos
8940 VIDEO’S £75 GUARANTEED WORKING
RING NORMAN OR GLORIA ON 021-779 5734

o NS ® & N
g \‘\Q" ‘Q\\ﬁ‘\“@\\\q’ & (,Q« \QQQ“"Q?\ .\Q“$

Universal Semiconductor Devices Ltd.

UNIT 4, SPRINGFIELD ROAD, ) GENUINE SONY SPARES

CHESHAM, BUCKS. HP5 1PU, ENGLAND. =—— transistors — video tape — audio tape — headphones

TEL. 0494 791289/TELEFAX. 0434 791296 _transformers — cassette lids — audio heads
video heads — pinch rollers — integrated circuit

TELEX 837707 usdco g Suppliers to Government and Education Establishments

WE OFFER ONE OF THE LARGEST RANGES OF SEMICONDUCTORS AT HIGHLY TELEPHONE ORDERS: 021-544 8818

ECONOMICAL PRICES. THE FOLLOWING SEMICONDUCTOR TYPES ARE AVAILABLE FAX ORDERS: 021-562 3894

FROM STOCK. IF WE DON'T STOCK WHAT YOU NEED THEN WE CAN GET IT FAST MAIL CRDER: Dept. T, PO Box 37, Oldbury,

FROM OUR FACILITIES IN WEST GERMANY AND USA UPON REQUEST.
TRANSISTORS - BIPOLARS - GERMANIUM AND SILICON

THYRISTORS AND TRIACS - ALL

CONSUMER - DIGITAL/ANALOGUE 1\\
MICROPROCESSORS AND  PERIPHERALS 1‘/‘

sent free of charge to all schools, Government Institutions and businesses when

RATINGS
INTEGRATED CIRCUITS: I

West Midlands, B69 4NA.
SMALL SIGNAL CHEQUES — ACCESS — VISA

POWER Specialised Electronic Services {Oldbury) Ltd.
DARLINGTONS - ALL SHAPES AND SIZES Unit 7, Junction Two Industrial Estate,
VHF/UHF DEVICES - ALL SHAPES AND SIZES Demuth Way, Oldbury, West Midlands.
SONY SERVICE CENTRE
FETS - POWER MOSFETS m
onwonerions . &) R JAPANESE
DIODES - GERMANIUM AND SILICON COMPONENTS (f [ N N N N N N N N J—:-a

RECTIFIERS AND BRIDGES - VAST RANGE HELD OF

OPTO-ELECTRONIC DEVICES DISCRETES &

LEDS OF ALL SHAPES AND SIZES CONSUMER ELECTRONICS

SHAPES
ar & SIZES

=
'

IC SOCKETS
SEND FOR CATALOGUE (S.AE. PLEASE)
CATALOGUE TELEPHONE ORDERS, MAIL ORDER, OR CALL AT SHOP
Please send £1 cheque, postal order or stamps for 1988 catalogue. The catalogue is 126 HIGH STREEr, CANVEY ISLAND, ESSEX. SS8 7SH

requested on official letterhead. 0268 690868 %
PLEASE ENQUIRE FOR QUANTITY DISCOUNTS. \
\_
WE WELCOME TELEPHONE, TELEFAX AND TELEX ENQUIRIES! b C N NN N N N N §—:==

940
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AUSSAIN CENTRAL TV LTD.

We are still The UK’s LARGEST
INDEPENDENT WHOLESALER OF
EX-RENTAL TV & VIDEO

Unit 2, Copley Hill Est.,

Whitehall Road, Leeds
PRESTON Tel: 0532 422774
Unit 439

Walton Summit
Preston (M6, Junc.29)
Tel: 0772 312101

BIRMINGHAM
48-52 Pershore St.,
021-622-1023
021-622-1517

CHEPSTOW

Bullwark Ind. Est.,

Tel. 0291 271000 LONDON
Royal London Est.,
North Acton Road,
Tel: 01-961 5005

SOUTHAMPTON
500 Millbrook Rd.,
Tel. 0703 777254

*x*xSTOP PRESS A x » 2 #

*
%  BRAND NEW HANDSETS %
* SUPPLIED WITH MOST OF &
*  OURWORKING STOCK  *
*****STOP PRESS***** A AR A AR AR AR AR AR AR AR AR
X ALL BRANCHES HAVE % *xx % *STOP PRESS x#x %
% EXCELLENT TEST FACILITIES : CONTACT YOUR NEAREST :
* *
1190 YOU T9TRY Youn sToeK & § BRANCHFOR UP-To.DATE 1
*

: STOCK APPRAISAL
AAKAARAA AR A AR AR KA KA R AR

We have become No. 1 through our policy of supplying a good quality
product with efficient and friendly service.

WHY NOT RING YOUR LOCAL BRANCH NOW
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ORDERS BEFORE 4.00 P.M. — SAME DAY DESPATCH!
LIST PRICES EXCLUSIVE OF VAT
ORDERS UNDER £50 ADD £1.00 P&P

VIDEO SPARES FAST ex-stock! 01-388 1714 m=

90B CLEVELAND STREET, LONDON W1P 5DR

All tubes exchange glass required.
Please add 15% VAT to all prices. Callers weicome. Please phone first.

WELL VIEW 114-134 Midland Rd,

Luton, Beds. LU2 0BL.
Tel. 0582-402499,

Open Mon-Fri 10am-6pm. Tuesday closed all day.

Your Local Tube Stockist:

Well View, Southampton. Tel. 0703 449763,

West One Oistributers Ltd., Chesham, Buckinghamshire.
Tel. 8454 778197

VIDEQ HEADS ORIGINAL PANASONIC Oﬂ'I‘GMgTPgA‘IEwJ VC VIDEO SPARES REMOTE CONTROL UNITS
REPLACEMENT HEADS CAPS
I A 250 | wassse oie VlDEO SPAvaEposm vae | CAPSTAN OTOR ROY N i wanan  suace AVASONIC -
TOSHIBA 5600 3350 . DRUM MOTOR HR3I660/3V22 75
Aa33308 (PLAYTAKE UP VXP0433 306 | TAUP IDLER (LARGE) HR3660 55 | Nviee 0025, il
PARASONIC NV-365 (4 HEAD) s | s en VXPOS21 756 o Iove NV730 V500357 3050
PANASONIC NV-330/777 we | v 5070 OueR VAPost 756 | TAE LR (SMALL) HR3660 550 | Wi NV-ATE 30.50
PANASONIC NV 33320007000 £1C 750 VXPORES 30 | T 13 | oo VS001178 36.07
EARV s oy VEPOSa1 318 | REEL IDLER HR72003V29 2% 2o BUACKIORSILVER e
SON" SLC‘% 7 5000 550 | w777,778 I0LE VXPO463 3.1 ¥ ALL OTHER PAN. REMOTES AVAILABLE
o, (] 2000 SRS ot VXP0329 124 | T oK WAD 10120125 ]
FISHER FVDH.615 ETC 31 | 2000 (PLAYTRKE UP) e 154 | Cassen cammage svas %.40 GOODIES SELECTION
d 120 26.40 | SONY BETAMAX ALIGNMENT TAPE 3.55
AT KEE) e $16 | PINCH ROLLER (ALL MODELS) 390 | PANASONIC VHS ALIGNMENT TAPE 88.10
HITACHI ORIGINAL HEADS P ROLLER NV330/366 VXPO432 851 VIDEQ BELT KITS (ORIGINAL) oo B
000 2458109 4165 | P ROLLER NV730 VXL 793 | pANASONIC NV313/366 365 | SoNY 0Px2038 TEXT BOARD 60.64
HI8000/9000 458161 41.65 | P ROLLER Bv730 VxLiz09 758 | PANASONIC Nv777/788 2% | OPK113 T/BOARD + LEADS - Kv1442 68.40
V1114733 5438415 471 | P ROLLER WV2000 1066 | PANASONIC NV230430/870 145 | OPK202A SECAM ADAPTOR 2320
VI6364 5459152 4.6 | P ROLLER NV7000 vxLorze 188 SONIC NV370/830/850 152 | SONY REM_RUBBER PAD-RME32G 640
V165 5459282 60.84 NS BAND NV333/66,777 VXZ0129 208 NASONIC NVESS 418 | 20NV CASSETTE MOTOR DUFrac1a s
VI 5457471 48.15 | TENS BAND NV370/730 VXZ0165 195 | paNASONIC NV-2000 SERIES 385 | TELESCOMC AERIAL KV14001612 T
VT30 5457472 43.16 TENS B‘WD "V?O")?O?U VX20076 5.92 | PANASONIC NV-7000 SERIES 365 | TELESCOPIC AERIAL KV1412/1430 (X
V150 $457473 @15 NV7000, VXZ0078 3.00 | SONYSLCs7 540 | VioED COPYING KIT UKV ) 4z
REEL MOTOR Mams 3t MYN13VSL 158 | SoNvY 5L6E 826 | SCART KIT (UN Sice
SONY SL8000/8080 8 SIVL AvAILABLE FOR ST MODELS
PANASONIC ORIGINAL HEADS ORIGINAL SONY VIDEO SPARES VIDEO BELT KITS
V100,200 VEHOIT) 4140 | FF 8 REW ASSY 5.40 (REPUCEMENT) MANUALS (0 VAT RATED)
NV180 VEHO252 S290 | SPUTERMOGULATON SLCPON Foombr00 £1C 51.10 85 1 ALLSONY & PAN TV MANUALS q
NV230 VEH0296 41.40 | GUIDE PIN KIT SLF1C9/C20/30:40 6.65 S0 VI S0 LA Oy & P T s H
e MR 08 | EMANETRAS i | SRovE 5 o o
VEHDI7 . ! g
V370688 VEHI210 62110 | CARRIAGE COMPLETE 5LCO 60.10 | VG HR-33303360:3660 V1622 250 SONY SWITCHES
NV777 VEHO177 62.10 | UPPER DRUM UNIT SLCO/SLF1 215 | Ve "R 7700 210 { POWER TV REMOTE (QUOTE MODEL 498
NV430 VEH0286 41.40 | LOADING RING ASSY SLCS/SLF1 1885 [ JVC HR-7650 2.10 | POWER TV NO-REMOTE (QUOTE MODEL) 410
NV730 VEH0267 62.10 | CAPSTAN MOTOR SLCS/7 156 | HITACHI VI 170 | POWER Kvmzmaz SOLENOID 21564
NV788 VEH0201 70.38 CAPSTAN MOTOR SLCS 254 HITACHI VTS000 2.50 TIMER SWITCH C5/7 1.03
NVBI0 VEH 5811 | IDLER KIT SLCS7 a0 | HITACHI vTBoo0 131 | CHANMEL SELECTOR kv1340:1820 16.80
e Viosee 7038 | PWD LMITER ASsy stes 3% | S v Il o
VB50 VE . 3 .
NVB70 VEH0288 9334 | FWD LIMITER ASSY SL 368 | SHARP vC9300 2 SONY SEMICONDUCTORS
NV2000.20 VEH0103 4140 | PINCH ROLLER SLC567 248 | TOSHIBA 7540 280 | 56613566533 9.9
Nvmmomzoo/wo VEHO121 41.40 | PINCH ROLLER sms/czn/mzsmoo ETC 7.65 | TOSHIBA 9600 180} 5Go6aa 4.9
VEHD115 41.40 | TENSION BAND LSSV 1.80 | SONYSLCE 185 | pSu KiT SLC? 10.8
7 10 L i X 25C1114 = 2514 .
LOADING PULLEY SLC6 180 REMOTE CONTROL UNITS (30’"&. 5501310 TS ASSY e
PLEASE ASK FOR ANY PARTS NOT LISTED RMG04B KV1612 M 25014134 7.80
SONY/SANYO RM&15 KV2056/2212/162705 ETC 2503153 9%
OTHER MANUFACTURER'S B (A I G §$ 2| 2501362501297 iz
ORIGINAL HEADS el e $5 | zso1 4%
SANYO VTC33009500 us OR IGINAL PARTS Rues1 vz 2150 | 2501a97.0272801497.06 s
SANYQ VTC5000:6500 4450 | SANYQ REEL MOTOR VT ag7 | Mol Ke2X s | rarsss 322
EVADDESTO0 (RED) R-4R 8.2 [ SANYO REEL ORVE PULLEY Y1c5000 aso | RIS un | sz 16.00
EVABODEVS700 (GREEN) DVR-04R0) 8882 | FiSHER IDLER 597 | AM21 S a0 100 GREY o8 ] sz 16.80
SL-HF950 0SR-78R 13796 | HTAGH PEREW. ARM 1133 Ard || oS 20| oazsres &3
SLHFI00 DSA-49R 8910 | HITACH! HM6251 FRAME O/ M0D aso | A6 Sz e | Toassse ]
g e AR Lo 12 | R Ra | e, 48
SL-Co/6/78000 DSR-36R 4860 | SHARP REEL OR IDLER V481 ETC 285 ALL OTHER SONY REMOTES AVAILABLE UPC1334C 322
PO I Is H l N G KlT SLOPER ROAD, LECKWITH, CARDIFF. Exit 33 off M4
HUNDREDS OF WORKING TV’s
' batches of 50
inc P&P and VAT. £25 inc VAT
Available from Luton only. S . TR T
SONY TUBES INCREASE YOUR PROFITS!
REPROCESSED WITH PHON E. 0222 344754
ORIGINAL SONY GUNS N ,
EX-RENTAL TV’s & VIDEOS AT
Quality, High Temperature Reprocessing REASONABLE PRICES
TUBE IN LINE & PIL ie. MININECK SONY
$ AXT37-001 AXT51-001 560B8YB22 {22 5mm TRINITRON
1ZE A51-421X 510VAB22  560DVBZ2 colour) 400EFB22
UP TO & AS1-426X S10VLB22 56002822 AXM37-001 4700LB22
INCLUDING A51-570X 510vSB22 560EGB22 370LHB22 470FWB22
AS51-580X AS56-510X ABB-510X 370HGB22 520KB22
A51-590X AS6-540X ABB-540X 370KRB22 520NB22
AS1-701X AS6-701X AB7-701X 370KSB22 5205822
AXT56-001 370KXB22 $70HB22
420FTB22 6800822
470NUB22 680EB22
510YXB22
18" (47cm £44 £44 £58
LAGED s 4 | & || DO YOU STILL USE A CARD SYSTEM?
56cm
= DO YOU FIND IT DIFFICULT TO KNOW YOUR ARREARS TOTAL AT ANY
27 (68cm) £52 — £85 leEN TlME’

If you do then we recommend our new computer TV and Video Rental package. This
package includes

* automatic updating of each customer’s record

* alphabetical print-out of each customer's arrears and payments missed

* total arrears immediately available

* easy o use and operate.

Operates on all IBM compatibles running under MS-DOS. Free demonstration disc available

WILLIAM J THOMPSON
Donaghanie Post Office

Beragh Co. Tyrone

Telephone Beragh 214 (0662 72)

942
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COME AND PAY US A VISIT FOR A CHAT ABOUT YOUR REQUIREMENTS
OR GIVE US A RING ON

0268-531683

VISA
Don’t Delay Phone TODAY! |—

TELEVISION OCTOBER 1988 943




HOCKLEY
DISCOUNT
TELEVISIONS

Branch 1, 94 Soho Hill, Hockley, Birmingham, B19 1AE
West Midlands. Tel: 021-551 2233

* SPECIAL TRADE ANNOUNCEMENT »

HUGE STOCKS OF EX-RENTAL ‘THORN’
WORKING & GENUINE UNTESTED COL-
OUR TV’s & VHS VIDEO’S

8.800 R/C 3v22

9000 R/C 3V23 DIRECT
Aatm | 9600RC  3v29 NiciCN
CABINETS 9900 R/C 3V35 FROM SOURCE
* A TXYTX10 RIC  3V43/45 AT LOW PRICES
Stereo Text 3v47
SPECIAL OFFER R’;;‘;‘;ﬁ;;ﬁz
FERGUSON 3V29 VK3 & MK4
VIDEO - Only £60.00 + TELETEXT
Minimum Quantity Six IN STOCK

MANY MORE CTV’s IN STOCK

PHILIPS K30-KT3 GIl TELETEXT

Prices start from £5 or working sets from £1 0
(These are quantity prices)

UNLIMITED SELECTION OF:
BUSH T22/24, DECCA 80/100,
GRUNDIGS, GEC STARLINE,
HITACHI, ITT TRIMLINES &
OTHERS

For Friendly | FERGUSON
BRAND NEW Service | STEREQ TELETEXT

TV & VIDEO Ty Us + HANDSET

You'll

STANDS IN STOCK Like Us Only £95.00

All prices subject to 15% VAT + availability

BRANCH 2, NORTH EAST BRANCH, NORTHERN TV DISTRIBUTORS,
3-9 CHURCHILL STREET, NEWCASTLE UPON TYNE.
TEL: 091-232 9037 (Ask for Joe).

944

NORTHERN IRELAND
TV TRADE

TELEJUNCTION

Trade Sales
14 Maghera Road, Kilrea, Northern Ireland
Telephone:
(02665) 40158 2 lines
Fax: (02665) 41069
(Est. 1982) (Open 7 days)

We have the largest selection of

quality used working T.V.s & Videos
to the trade at the right price

All T.V.s - Videos seen and sold
in working order (no rubbish)
OPEN 7 DAYS A WEEK

Monday to Saturday 9.30 a.m.-9 p.m.
Sunday 2.00 p.m.-5.00 p.m.

REBUILT
COLOUR TUBES

Delta — 20AX — 30AX - In Line
N.G.T. ELECTRONICS LTD.

120, Selhurst Road, London SE25 6LL

PHONE: 01-771 3535

First Independent Rebuilder with B.S.I. Certification

APOLLO LANCASHIRE
PHONE FOR QUOTE

LOCAL DELIVERY - 2 YR GUARANTEE 470DLB22/FWB/KHB/KTB

AA7 342/343X - 470 BCBZ2/CTB22/BGB22/ .. . .. .. £39 | KLB-520SB22/NB/RB/XB
470-ESB22/EFB22/ERB22/FTBZ2. ... ... . £56 | A4QJHT00X-570D822/EB/HB
A51-220X/192X . e 39
AS1ABIX/ 16216368 . .o oo e o £56 | GB/JB-AS3JBWO1X/JCGOOX
510-JKB22/JER22/JDB22/ JGB22/ALB22/GLB22 ... 56 | JBOOX-680CB22/DB/EB
g«:mv@(ﬁs) mem1mmymsmg:. g 19 PORTABLES £59
A51-570X/580/001/210/241 ... .. £56 3708UB-AXT37001-
Asmzoxqgém)mo A g 37-550/2/3/4-A37-570/580/590
560-ETB22/DTB22/CSB22/DMB22/DNB22 .. £56 CASH PAID FOR ALL
mgggs;xmxnwnso/zwmo A g SIZES SONY GLASS +
20AX — A56-500X/510X — A66-500X/510X .. . .. £56 66'51;:{_5'.‘&'5,%%[)23
ABG540X . £56

30AX — A56-540X —

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
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WIL R E 28-29 RIVER STREET
DIGBETH

BIRMINGHAM 5

Tel: 021-772-2733

OVER 10,000 TV'S & VIDEO'S IN STOCK
LARGE 14,000 SQ. FT. WAREHOUSE -

EX RENTALN.E.C NEWLIFETHORN TELETEXTTV

Complete Satellite 9K tubes available ~ Now only £40.
systems at keen with guarantee for
prices. only £15.

TV RANGE

BUSH — DECCA — PHILLIPS — PYE — GRUNDIG
GEC — FERGUSON — TOSHIBA — A/so Portables

"HUGE STOCKS

WORKING & GENUINE

ALL OFFERS
ARE SUBJECT
TOVAT &
AVAILABILITY
CASH ONLY

EX-RENTAL TVs & VIDEOs

NEW TV RANGE VIDEO RANGE
VIDEO T:gF%N 8.8/9K FERGUSON  3V29/30
l Tl RN 9699 FE USON V23
THORN TX9TX10 REMOTE & TEXT Hniecm © \Sm ]
HEADS & PHILIPS KT3 K30 REMOTE & TEXT f .
HAND SETS T TRIMLINE BASIC/REMOTE/TEXT JVC 7?‘)0/730
GRUNDIG BASIC/REMOTE/TEXT | SHARP F/L 9100/9300
NOW TOSHIBA  BASIC/REMOTE/TEXT ORION FiL
PORTABLES | HINARI FIL B

AVAILABLE T TX10 BASIC REMOTE CONTROL — FROM £35 )
VIDEO RANGE — AMSTRAD — AKAI — FERGUSON — HITACHI — JVC — MITSUBISHI — SHARP — PANASONIC

SPECIAL PURCHASE
B GRADE 14" SUNRISE COLOUR PORTABLES,
NEW I/R R/C VCRS & MUSIC CENTRES,

COMPACT DISC, PORTABLE RADIO CASSETTES
MICROWAVE OVEN, ETC.

ALL AT VERY COMPETITIVE PRICES

TELEVISION OCTOBER 1988 945



SETS & COMPONENTS |

GOODMANS

(refurbished) DEX 100
SUPERSLIM CAR GRAPHIC
EQUALISER/STEREO AMPLIFIER
30 + 30W — 7 controls
Fader control — LED power indicator

£950 each. Min order 5

SANYO sow s speakeRs
£250 each. M