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SATELLITE @& RDIQITAL
SERVICES. ECHOSTART

AUTHORISED SERVICE CENTRE!!
We repair all warranty and non warranty Echostar
Satellite receivers as well as non warranty Pace,
6rundig, JVC, Nokia, Philips, BT and Amstrad
Satellite receivers, and also all D2MAC Decoders.
We are manufacturer trained in most cases.
IF YOU CAN'T FIX IT, WE PROBABLY CAN!
Our Charges:- TRADE ONLY PRICESH
Normal IRD Faults ... £ 25.00
MSS 500/1000 .........cooervemnrrrrenens £ 35.00
D2MAC Assorted ... £ 25.00/£ 45.00
Echostar PSU ... £ 45.00/€ 80.00
We also modify Filmnets, CTU's, Pace PRD's, MSS
500/1000's - Call for details.
We can supply most Echostar, Pace, Amstrad and
Nokia spares - again call for details.
IF YOU NEED HELP OR JUST GOOD
HONEST ADVICE CALL US - 5.D.S.

Send us 3 receivers and we will send them back free, send us 5
or more and we will collect them as well normally £7 and £14.
$.D.S. - UNIT 4-5 CADDSDOWN IND PARK,
BIDEFORD, DEVON, EX39 3DX

Tel: 01237 425999 / Fax: 01237 470333

MARAPET ELECTRONIC COMPONENTS
Tel: (01452) 53 22 53 Fax: (01452) 549514

QUALITY SPARES for the CONSUMER ELECTRONICS SERVICING TRADE
THIS IS JUST A VERY SMALL SAMPLE OF OUR STOCK. We can supply spares for a vast
range of Makes & Models. Please contact us with your requirements, we'll be pleased to
offer a'PRICE & AVAILABILITY'. Many General Components, Tools and Home Computer
Spares also available. Telephone or write for a Selected Spares Guide.

**GENUINE VIDEO PARTS** REMOTE CONTROLS
Special Prices — only while current stocks remain GEC V4001H/V4005 - Genuine £11.03
AMSTRAD TVR3 Service Manual & Harness ITT IFB-13-14-15 — Replacement £16 45
FERGUSON 3V58/59/65 Tension Band £1.09| | Many other Genuine and alternative types available PO.A.
GOLDSTAR D17 Deck. P.Roller Assy £9 99 TV FLYBACK TRANSFORMERS
HITACHI VTF350E Remote Control £39.95| | FERGUSON TX90 90 (RED SPOT) £16.50
PHILIPS Charlie Deck Rack Siider Kit £8.49| | HiTACHI CMD6011 (2435141) £16.99
PHILIPS AT2140 (108-31000) by HR £13 99
We can supply many other LOPTx's, for ALBA & BEKO
MONITOR FLYBACK TRANSFORMERS through to TOSHIBA & ZANUSSI. Please supply model
This is just a sampie of the types we can supply no. and full information from original part
ACORN/DIGITAL/\BM etc POA. '
AT2090/08 (ESCOM) £19.95 SELECTED VIDEO HEADS
GOLDSTAR/DELL 154-166A £27.91 AMSTRAD TVR1/VCR4500/5200 £13.99
PHILIPS CM8833 Mk 1 {popular uSlot type) £2095 | |FISHER FV HP420/615/720/721/722 £15.99
PHILIPS CM11342 (CM8833 Mk 2) £20.45 HITACHI VT11/33 & some others £12.89
NEC N9013 & some others *"WSL** £8.49
** Other Computer Spares available ** | SHARP VC381 1o VC388 £10.99
Keyboards, Leads, etc. These are quality heads — Phone for modeis not shown
SPECIALS (Valid to end of April 1999 or W.S.L.) i IC’s for PHILIPS
PC AT type Replacement PSU (200W) £12.99 | | MABB461P WOBS £13.15
COMBINATION CRIMP TOOL — crimps, cuts & strips £2.39 | | MABB441P T020 £6.42
TV Faults Guide latest issue 7 £16 95 | | MABS461P W013  £8.10
FERGUSON TX100 51cm (Yellow Spot) LOPTX £12.95 | | NSM5480 “~Check**
PHILIPS VR422/437/447/6845 VIDEO HEAD (DM4 Deck) £69.99 | [ TDA1006 £2.59
SATELLITE AEPAIR MANUAL Latest Issue 5 £16.95 | | TDA3730 £7.99
ANTIFERENCE Omni-directional FM Aerial £10.75 | | xCca9507P £17.96
Many other Special Prices avaitable this month on a large number of Limited stock only*
stock lines — Please Phone or Send S.A.E. for a listing Other types PO.A.

Our range of Video Spares is now much expanded — we can supply parts for over 150 makes. Try
us also for a wide range of: Remote Controls, TV On-Ott Switches, Posistors, Resistors, Capacitors,
Fuses, Connectors, Cables, Tools, Domestic Electrical Accessories and much much more ..

EQUIPMENT MANUALS
Large range of Manufacturers Service & User Information available.
Original manuals supplied if possible. We only show a few examples here.

AIWA NSX-800 £9.56 AMSTRAD PC4386X £16.29 AMSTRAD PC5286 £18.31
BINATONE 01/9771 £8.25 HITACHI CPT2658 £9.42 PIONEER XCP-410MT  £14.53
PANASONIC KXP-1123 £1241 PHILIPS CST427 £5.99 PHILIPS CM11342 £10.83
PHILIPS CM8524 £7.42 SHARP WQ-T360E £7.99 TOSHIBA ST-U2 £7.49

When ordering, please add £2.50 P & P and then add 17 5% VAT. {N.B. VAT is due on P & P - Equipment Manuals are zero-rated). Small
payments by Card accepted, however a nominal surcharge may apply - please enqulre. Overseas orders welcome — minimum P & P is
£300, but piease check to avoid delays. ‘Validity Dates’ required for card orders, also the Issue No. tor SWITCH. All stock items
despatched as quickly as possible, subject ta clearance of payment. Alf items subject to availability - Prices can change without notice.

Very sorry, we are unable to accept callers - Please order by PHONE or POST.

We accept: VISA, ACCESS, MASTERCARD, DELTA, SWITCH, SOLO, EUROCARD
M.E.C. 1 HORNBEAM MEWS, GLOUCESTER GL2 OUE

.C.E.S.

Specialists in the Service and Recalibration to
original manufacturers spectfication of:-
All types of:-

TUNER UNITSTO 20 GHZ
BOOSTERS & RF MODULATORS
COMBINED TUNER AND IF UNITS

Supply of Upper Drum Assy’s for all video
recorders including time lapse, marine and
aviation requirements, either as new or
remanufactured using your original drum and
new grade A chip sets.

We are able to service, recalibrate and confirm
manufacturers specifications for all low noise
blocks.

New LNB’s can also be supplied to order.
New price list now available.

15 Lostock Road, Davyhulme
Manchester M41 0ES
Telephone: 0161 746 8037
Fax: 0161 746 8136

MasterCard
SWITCH

‘w Remote Controls
for
a"is. TVs e VCRs e Satellite ® Hi-Fi

Can’t Find a
Particular
Remote?

YOU CAN HAVE IT.

@ World’s Largest Range
(Over 60,000 References)

Match or ‘Make Free’ Service

7 ~

(g"&:ﬁg) Competitive Prices From £6.50

N_~/
For Further Information — Just Call Our Helplines
Tele: 0181-870 3388 @ Fax: 0181-870 9988
Suddenly — You’ll Love Selling Remote Controls
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Ten Years

t seems almost unbelievable that Sky
I Television has now been in operation for

just over ten years: the actual launch
date was February 5th, 1989. I have to con-
fess to being amongst those who thought it
would never come off, and that Rupert
Murdoch was out of his mind. People had
four perfectly adequate TV channels which
they received either at UHF or via cable.
Who would want to rush out and buy a dish
to receive four more channels from a new,
upstart broadcaster? It just didn’t seem to
be on. But I, and many others, were wrong
and Rupert Murdoch has proved to be spec-
tacularly right. Mind you he did take a gam-
ble, more than one in fact, and was aware of
it.

He seems to have been very worried
about whether the Astra satellite would
make it into orbit, and whether it would
work successfully if it did. And would his
new broadcasting technology work? He
needn’t have been too worried on either of
these counts, though delays could have
jeopardised the project. After all there was
nothing new about satellites, and satellite
TV broadcasting had been proved as far
back as 1975/6, with the ATS-6 satellite
that provided an experimental TV service to
the Indian sub-continent. That satellite,
working at UHF, started the ball rolling.
Though directed at Asia, from 35°E, there
was sufficient off-beam signal to provide
reception of sorts even in the UK.

The established broadcasters in Europe
and elsewhere had been slow to take advan-
tage of the possibilities presented by satel-
lite transmission, though orbital and fre-
quency allocations had been agreed at the
World Administration Radio Conference

of Sky

(WARC) in 1977: the 11.7-12-5GHz band
was to be used for DBS (Direct Broadcast
by Satellite) services in Europe. Rupert
Murdoch wanted to extend his media inter-
ests to TV, but there were no terrestrial
channels that he could use in the UK and he
didn’t, of course, have a satellite allocation.
Nevertheless certain opportunities were
open to him.

The WARC had allocated orbital posi-
tions to countries large and small. It was
unlikely that indigenous broadcasters in
smaller countries would make full use of
their allocations. Luxembourg in particular
represented an opportunity. It had alloca-
tions, which were in the right spot for
broadcasting to Western Europe. In fact the
Luxembourg government had decided to
become involved with satellite broadcast-
ing as early as 1982. By 1985 the
Luxembourg-based Societe Europeenne
des Satellites (Astra) had decided on a suit-
able satellite (the RCA 4000 type) and had
signed contracts for delivery and launch.
Hence Astra 1A, which would be located at
19-2°E.

What about frequencies? Well, there
was the fixed satellite service (FSS) band,
just below the DBS band at 10-95-
11-7GHz, which was intended for fixed
communications services such as the deliv-
ery of signals to cable distribution systems
— and was likely to be underused. Rupert
Murdoch seized the opportunity, and in
June 1988 signed ten-year contracts for four
Astra channels in the FSS band. It's
remarkable that he got his act together in
time for the February 1989 launch. The rest,
as they say, is history.

But how was Murdoch to compete suc-

COMMENT

cessfully with the established broadcasters?
With his media experience, Rupert knew
what was required. Basically, sports and
movies, and plenty of ’em. He set about
wheeling and dealing, and built up the pro-
gramming he required.

He was helped in his efforts by certain
technological factors. The cable companies
were happy to distribute his channels, and
improvements in LNB technology made
reception with small dishes possible.
Everything was going his way, and once it
had become established as part of the broad-
casting scene Sky grew and grew. It now
has over seven million subscribers, 6:5m in
the UK and 576,000 in Ireland. The split
between DBS and cable reception of Sky is
about 50:50. Sky has proved to be highly
profitable, making over £300m in 1997.
There has been a sharp decline recently,
because of the cost of launching digital TV
services. But this seems to have been well
handled — the digital subscriptions are
rolling in. Once again Rupert Murdoch has
revealed a flair for getting it right.

By clever marketing Sky has got the
public used to the idea of paying for TV.
This can be extended further, with pay-per-
view operation. Now we have the digital
revolution adding to Sky’s prospects: lots
of channels and people willing to pay for
premium and special-interest programming.
To this can be added interactive TV, with
more scope for profitability.

The next step for Sky is to extend its
operations across Europe. This will require
more wheeling and dealing. It is already
underway, as our news pages (Teletopics)
report. There seems to be no stopping Sky,
and many viewers will be thankful for this.
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[/www.telepart.co.uk

ou can search our www site for video spares, semiconductors, remote controls, satellite gear, line output transformers and CCTV
omponents. Its simple and will only cost the price of alocal call. You can order parts, enquire about parts, or simply send a message.
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OUR PROMISE

If we can't find the part required immediately, we will HASSLE andy
HASSLE our suppliers. HASSLE and HASSLE the manufacturer. We

will make phone call after phone call, Fax after Fax on your behalf. WE WILL DO |\
ALL THIS FOR YOU. We will do it willingly and we will do it for FREE

Economic supply TV & Video parts o<, Fus'l
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2N3773 1.52 258C5129 6.82 BA4558 0.69 BC8568 021 BUS06DF 2.31 D2VREM 16.95 RGP10G 0.26 TDA1044 143 TDA8350Q 3.56
2N3904 0.32 28C5149 7.69 BA5406 214 BC858 021 BU508A 1.29 DCREG 13.95 RGP15G 0.33 TDA1060 2.65 TDAB380 253
2N4401 011 28C536 0.30 BA5412 248 BC858B 0.24 BUSO08AF 1.32 DTA114ES 0.3 RGP15J 0.7 TDA1085C 2.74 TDA8391 7.69
25A1012 117 250945 0.1 BA6209 1.18 BC858C 0.19 BUS0BAFi 137 DTC124ES o RGP30M 0.30 TDA1170 1.85 TDA9503 213
25A1013 0.35 2501138 0.84 BAG209N 195 BC859A 0.18 BUS08APH 1.00 DTC14EF 0.18 S2000A 2.57 TDA1170N 257 TEA1039 21N
28A1015 (i8] 28D1207 0.57 BA6219B 1.77 BC875 0.45 BU508D 1.56 DTC144ES 0.19 S2000A3 3.59 TDA11708 2.05 TEA2018A 2.29
28A1015Y 0.98 2801292 0.64 BA6247 3.42 BCY59 0.26 BU508DF 1.88 FR605 1.90 S2000AF 1.46 TDA1175 9.40 TEA2029C 7.04
28A1016 0.26 2501330 0.3 BAS32L 0.67 BCY71 0.28 BU508Y 240 FXT749 0.43 S2000N 3.59 TDA1519A 4.87 TEA2029CV  3.54
25A1020 0.44 25D1388 214 BAT43 0.52 BD131 0.26 BUB0E 1.03 H1000L 5.50 S2085AF 224 TDA1521A 291 TEA2031A 4.26
25A1020Y 0.53 25D1426 3.51 BAT85 0.96 BD132 0.26 BUB07 0.60 HA13119 2.09 SAB3035 3.06 TDA1524A 5.25 TEA2164 3.40
28A1145 0.36 2501439 5.86 BAV20 0.26 BD136 0.24 BUS08 1.68 HA13150 1512 SG264A 12.88 TDA1554Q 8.12 TEA2164G 439
28A1302 4.45 28D1441 5.98 BAV21 6.21 BD139 0.31 BUF405A 299 HA13151 18.24 SGSIF344 1070 TDA1557Q 4.23 TEA2165A 9.58
25A562 0.18 25D1453 3.85 BAX14 0.17 BD140 0.24 BUH515 214 HM6251 14.32 SL1431 2.82 TDA1558Q 7.69 TEA2260 3.32
25A673 0.18 25D1497 4.74 BC1078 020 BD234 0.52 BUH5150 214 IRFBC40 265 SR2KN 1.29 TDA1675A 3.85 TEA2261 3.68
285A683 0.36 28D1541 4.96 BC108 0.24 BD241A 0.38 BUHS517 6.24 JC501 4.86 STA441C 3.86 TDA1904 1.63 TEA5101A 6.48
25A684 0.43 2801545 6.84 BC108C 0.15 BD243 0.45 BUK4445008 3.47 KA2206 137 STK4132Il 6.80 TDA2005 1.83 TEA5101B 6.48
25A733 0.18 2801546 769 BC1098 0.28 BD243C 0.44 BUL54AR 127 KA22066 2.40 STK414111 8.44 TDA2006 1.06 TEA5170 2.57
25A933 0.60 2801548 5.95 BC141 0.36 BD244C 0.43 BUT#1 0.65 KBU602 218 STK41421l 9.40 TDA2030H 0.91 T!IC106D 0.82
25A940 0.82 25D1554 3.25 BC182 0.14 BD317 1.78 BUT11A 0.95 KIAB210AH  6.15 STK4182ll 1085 TDA2030V 0.00 TiC246D 1.54
25A950 0.18 28D1555 2.65 BC182L 0.14 BD433 0.29 BUT11AF 1.18 KSR1004 0.21 STK41921 1563 TDA2050 4.56 TICP106D 0.72
25A952 0.18 25D1556 511 BC184L 0.06 BD434 0.31 BUT12A 117 LA4282 511 STK5332 2.82 TDA2541 1.12 TIP110 0.35
25A966 0.69 25D1650 2.48 BC212 0.12 BD435 0.38 BUT12AF 1.87 LA4705 6.41 STK5342 4.07 TODA2577A 3.45 TiP111 0.57
25A970 0.19 25D1651 238 BC212L 0.18 BD436 0.52 BUT18AF 137 LA6324 3.25 STK5372H 6.84 TDA2578A 320 TIPt12H 0.77
25A984 0.38 25D1761 0.94 BC237 0.2 BD437 0.52 BUTS6A 1.19 LA7116 1.70 STK5481 8.12 TDA2579A 491 TIP120 0.40
25B1010 0.35 28D1815 0.86 BC237B 0.19 BD438 0.38 BUW11A 1.54 LA7830 1.88 STK7253 10.51 TDA2581Q 257 TIP2955 0.89
2881143 0.7 2801858 0.43 BC238 0.1 BD839 0.57 BUW12A 299 LA7832 2.40 STK730-060 11.65 TDA2593 1.12 TIP29E 0.77
25B1243 0.69 28D1877 214 BC238B 0.16 BDS01 0.52 BUX84 1.03 LA7833 5.98 STK734101  6.82 TDA2611A 0.64 TIP3055 1.08
28B560 0.43 28D1878 263 BC239 0.04 BD911 0.52 BUZ71A 1.03 LA7835 351 STK7348 574 TDA2653A 470 TIP31A 0.4
23B649A 0.77 2801879 223 BC258 0.09 BD912 0.63 BUZ77B 427 LA7837 8.53 STK73907  10.48 TDA2822M 1.37 TIP41C 0.65
25B688 1.61 2801884 335 BC307 0.06 BOW34C 0.60 BUZ80 3.52 LA7838 2.65 STR10006 3.94 TDA3301B 9.12 TIPQ2A 0.35
28B774 0.99 2801887 3.56 BC307B 0.15 BF199 0.18 BUZ90A 3.40 LC7132 4.70 STR11006 737 TDA3505 240 TIP42C 0.52
28B793 1.1 28D1889 214 BC308 0.09 BF240 0.11 BUZ90AF 3.30 LED3G 0.10 STR50020 6.38 TDA3560 6.13 TIPL761A 1.85
258892 0.35 28D2012 0.86 BC3098 0.10 BF245A 0.19 BY127 0.14 LN1203N 3.25 STR50103 4.48 TDA3561A 3.85 TIPL791A 248
28C1383 0.32 250400 0.34 BC327 0.10 BF258 0.04 BY133 0.08 LM317T 129 STR50103A  56.56 TDA3562A 6.62 TLO72CP 1.03
28C1740 0.16 28D400F 1.20 BC238 0.4 BF324 0.18 BY184 0.33 LM324N 1.48 STR5142M  13.25 TDA3565 2.74 TL082 1.04
28C17408 0.84 28D467 0.57 BC337 0.14 BF420 021 BY227 0.13 LM339N 0.50 STR54041 5.15 TDA3576B  10.31 TLP731 1.95
28C1815 0.7 28D669A 0.79 BC338 0.06 BF421 0.24 BY228 0.26 LM358N 0.52 STR5412 455 TDA3592A 4.60 TMP47C432AP8189
2801815Y 0.12 28D718 1.90 BC368 0.18 BF422 0.19 BY229 1.34 LM381 427 STR58041 342 TDA3603P 5.62 21.84
25C1846 0.52 2508378 1.12 BC369 0.18 BF423 0.14 BY255 0.14 LM386N 0.57 STR59041 8.1 TDA3650 9.27 TMP47C434N3555
25C2023 3.18 250856 0.79 BC372 0.53 BF458 0.31 BY298 0.15 M293B1 21.34 STR6020 6.07 TDA3653B 154 16.63
28C2120 0.69 28D965 0.26 BC546A 0.1 BF459 0.43 BY299 0.18 M494B1 11.85 STR61001  10.86 TDA3653C 282 TOP204YAl 419
258C2229 0.35 28D965R 1.05 BC546B 0.12 BF469 0.35 BY399 0.16 M51182L 1.88 STRD4420 1117 TDA3653CQ 257 U28298 3.40
28C2230 0.55 28K1118 3.40 BC547 0.1 BF487 0.57 BY448 0.30 M54544L 248 STRDE00BX  8.66 TDA3654 1.44 U4614B 5.78
28C2235 0.36 28K135 11.02 BC547A 0.04 BF494 0.12 BY476 1.00 M58655P 4.96 STRD6202  12.89 TDA3654Q 2.82 uc3g42 0.74
28C2236 0.36 28K1507 5.56 BC5478 on BF758 0.32 BYD14J 0.35 MC13002P 7.69 STV5730ST  4.00 TDA4500 4.66 UC3844 1.20
28C2240 0.21 28K241 0.69 BC548 on BF759 0.38 BYD33D 0.12 MC1310P 0.85 STV9379 1112 TDA4503 4.00 UPC1365C 1.95
s BF788 0.52 BYD33J 0.16 MC34063API  2.65 T6071V 2.99 TDA4505E 735 UPC1378H  15.33
BF869 0.38 BYD33M 0.26 MCR100-8 0.45 T9053V 1.35 TDA4505M  11.97 UPC1394C 1.92
BF871 0.41 BYV10-40 255 MJ15003 223 79064V 1.87 TDA4510 2.74 UPC1488H 2.99
W U) BF960 0.30 BYV27200 0.43 MJ2955 0.77 TA7140P 0.99 TDA4600 214 UPC1498H 3.59
BF970 0.43 BYV95B 0.21 MJE13005 0.86 TAT7280P 2.74 TDA4600/2/3  2.82 UPC574J 0.30
o EF wg& BF981 0.48 BYV95C 0.28 MJE18004 205 TA7281P 320 TDA4601 1.46 ZTKSSB 0 28

IF YOU DONT SEE IT LISTED ASK FOR QUOTE. GIVE MAKE, MODEL, LOCATION, REMEMBER 70 ADD £1.00 POST & HANDLING U.K. MAINLAND ONLY. EXPORT AT COST ADD 17. S%‘VAT 10 10TAL
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TV Sets

2173DB (C7S chassis)

Field scan collapse — to (-75in.: C323, which is con-
nected to pin 2 of Q501, had developed a 300kS2 leak.
It’s an 0-68F plastic film capacitor rated at 50V.

2505DB and 2805DB (C90D chassis)
Field scan cramped at the bottom of the screen and
stretched at the top: C372, which is connected to pin
15 of the EW chip Q371, had reduced capacitance. The
correct value is 2-2pF, rating 50V.

2550TB (C4E-R chassis)

Two-inch bands of patterning at the top and bottom
of the screen, present only when the set is cold (at
first switch on): Line-frequency pulses are being
picked up at the base of the DPC amplifier transistor
QDO03. Cure is to add an 0-001pF decoupling capacitor
across RD13 on the print side of the PCB. Ensure that it
cannot short to other areas of the board.

Service manual note: Power supply transformer T803,
type TPW3368AR, is not listed in the manual. Its part
no. is 23217352.

2563DB and 2863DB (C6SR chassis)
Pulsating picture with low HT: Occurs when transis-
tor Q828 in the voltage control circuit is leaky. It’s type
2SC1815-Y, part no. A6317440.

2877DB (C7SS chassis)

White dashes on the picture, sloping down to the
right in lines. The fault is video-content dependent
and not present on chroma: The TA9090AN digital
comb filter chip QZOl is faulty. Its part no. is
B0410688.

28MW7DB and 32MW7DB (C7SS chas-
sis)

High level of background hiss (white noise) from the
rear speakers: An improved Dolby Digital module,

Toshiba

Service Briefs

More know-how from Toshiba, based
on Technical Bulletins AH73 and AH74

part no. TSNO1467, is available to cure this condition.
The kit includes microcontroiler chip QAO1 which,
when fitted, will also remedy the slow channel change
reported in Bulletin AH70 (see Television August 1998
page 694).
Kit TSNO1467 supersedes kits TCPO1421 and
TCP01422.

3787DB (C8SS chassis)
Very intermittent crackling from all speakers when
the set is first switched on from cold. Sounds like
static discharge. Flicking through the surround
menu options will sometimes trigger the fault: The
cause is noise pickup within the Dolby Digital unit
UI101A (identified by Ul written on the label on it). The
cure is to replace the unit with the improved version
which has U2 written on it and is available under part
no. 23781658 (original) or 23782114 (new).
Alternatively, if a fast repair turnround is required the
original module can be modified as follows. Unsolder
the four earth terminals and very carefully unplug the
connector from the IMA module H002. Remove the
module from the panel, then remove both metal screen-
ing cans from the module. Replace the four 100€2 chip
resistors RD03/04/05/06 with 33Q chip resistors. Fig. 1
shows the position of these resistors.

40PWS8DB (C8SS chassis)

Severe convergence errors: Occurs when Digicon
module U103 is dislodged from its socket. Refit.

Service manual notes: The correct part no. for the line
output transformer T461Z is 23236552, not as shown in
the manual. The wide aspect conversion (WAC) block
was omitted from the chassis block diagram in the man-
ual. It’s connected between the RGB/YUV SW biock
and the chroma/video/deflection block (Q501).

48PJ6DB/DG and 55PJ6DB/DG (C5SS
chassis)

Note that circuit diagram 2/5, Power Supply 1, in the
service manual shows resistors R843 and R842 in the
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optocoupler circuit reversed. They are correct on the
PCB.

Repair Kits

When repair kit 40PW8DBKIT, S56PWSDBKIT,
40PW8DGKIT or 56PW8DGKIT is obtained you will
find that it includes a detailed instruction sheet. This
should be carefully read before undertaking the repair.

VCRs
V218B, V228B and V4288

Intermittent failure to start up from mains off: Cause
is TW020 not receiving the correct start-up voltage via
RP004/05/06/07/08/10/11/24. 1t's RP024 (47kQ) that
usually goes high in value.

High pitched noise from the power supply, appears
to come from transformer LP0S50: Replace the
2,200pF capacitor CP041, part no. 24285222,

AC mains input socket on PCB: There has been a
report of dry-jointed/cracked solder connections at this
socket, with some arcing. Repair was carried out by
resoldering. Toshiba has not come across this fault and
would like to investigate a machine where it has
occurred. If you can help, phone Toshiba Technical on
01276 62222.

Service manual corrections: TW095 on the secondary
side of the power supply is shown as an npn instead of

Fig. 1: Modification to the original Dolby Digital unit
in Model 3787DB to cure intermittent audio crackles
from all speakers when the set is switched on from
cold. Replace the arrowed surface-mounted resis-
tors, using 33Q instead of 100Q resistors.

TELEVISION April 1999

a pnp device in the circuit diagram. Its emitter is con-
nected to RP095. Delete the link shown between the
20V supply (from DP061/CP061) and the PG (power
good) control line.

V218B, V228B, V428B, V728B and
v858B

Intermittent loss of record colour: Can occur when
CV061 (0-047uF) is leaky. It’s connected to pin 54
(record AFC detection) of the video processor chip
IVOOIL. The part no. is 70041704.

V7268

Stuck in standby but responds to remote control:
The 28C2236-Y 12V regulator transistor TW003 on the
main PCB is open-circuit. Part no. is A6325549.

V856B and V857B

Intermittent loss of record colour: Can occur when
CVO030 (0-047uF) is leaky. It’s connected to pin 29
(record AFC detection) of the video processor chip
IVOO1. The part no. is 70041704.

VideoPlus Programming

S4C has now been allocated VideoPlus Guide channel
11. This means that when installing a VideoPlus VCR
you will either have to tune S4C in at programme posi-
tion 11 or set the VideoPlus Guide channel number 11
to select programme position 4 (if S4C is tuned in at this
position).

SERVICING

Make sure you get
your copy of

Television

It can be difficult finding a copy of Television at
local newsagents. The number of magazines
being published keeps on increasing, which
means that newsagents have less shelf space for
the display of particular titles. Specialist maga-
zines in particular get crowded out.

There's a solution to the problem. Most
newsagents provide “shop-save” and/or home-
delivery services. There's no charge for a shop
save. You simply ask your newsagent to order a
copy for you: it will be kept on one side each
month ready for you to collect. Home-delivered
copies are ordered in the same way, but often
incur a delivery charge.

A newsagent can order any magazine for you,
whether or not the shop normally stocks it.

If you buy your copies of Television from a
newsagent and want to make sure you get every
issue, just ask at the counter.
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TELETOPICS

SkyDigital

By the end of January BSkyB had
signed up some 350,000 subscribers
to its digital satellite TV services.
Just over a third were new sub-
scribers to BSkyB, the others con-
verting from Sky’s analogue ser-
vices. SkyDigital has has achieved
better results than digital satellite
broadcasters elsewhere. In the USA,
DirectTV signed up 200,000 sub-
scribers during the same period,
from a very much larger population
base. In France CanalSatellite
claimed some 100,000 subscribers at
the end of January. SkyDigital
exceeded its target of 200,000 sub-
scribers by the end of 1998 by
75,000, and has set itself a new tar-

Labgear has launched the TriStar Compact
set-top UHF TV aerial in response to calls
for a smaller version of the well-established
TriStar. The new aerial is based on the
same log-periodic design, providing good
gain across the entire UHF TV band. For fur-
ther details call Labgear on 01223 366 521.

Success

get of a million subscribers by
October 1999.

BSkyB plans to revamp the elec-
tronic programme guide currently
used for its near video-on-demand
service. A pay-per-view film service
from the digital broadcasting com-
pany is to be added to SkyDigital
this spring, when the Open interac-
tive service is also due to start.
Argos, Dixons and Somerfield are
the latest firms to sign up with Open
— they will be offering products
when the full service starts next
autumn. In addition to home shop-
ping, Open will be providing infor-
mation, games, banking and e-mail.

Rupert Murdoch’s aim is to make

BSkyB part of a Europe-wide pay-
TV network. An attempt to buy
Telecom Italia’s pay-TV subsidiary
Stream broke down in early
February. More recently, BSkyB has
been holding talks with Canal Plus
over a possible merger. Canal Plus is
now active in Spain, Italy and else-
where as well as France. There
seem, understandably, to be differ-
ences between the two over who
should run a combined operation.
There is also the major point that a
merger would almost certainly initi-
ate a full-scale anti-trust investiga-
tion by the European Commission,
which vets all substantial mergers
that affect the single EU market.

L Ll

Predictions

Haruo Nakatsuka of Toshiba came up
with some intriguing predictions for the
future of TV and video during his
keynote speech at the latest
International Solid State Circuit
Conference (ISSCC), which was held at
San Francisco in late February.

A substantial increase in games
capability, in which for example you
could take part in a ‘real’ car race, was
his first prediction. This would call for a
CPU with a five billion floating-point
operations/sec (GFlops/sec) capability
and a 700 GFlops/sec graphics proces-
SOr.

For 3D-TV the scene would be
filmed from several angles simultane-
ously, which would enable the TV set to

construct a geometric model of the
scene and use real-time ray-tracing to
play it back from an arbitrary direction.
“A viewer could enjoy a football goal
scene from any angle” Nakatsuka said.
This would require about 100GFlops, or
10GFlops if done off-line.

Video filtering becomes possible
with 900GFlops/sec processing. The TV
set could for example use facial recog-
nition to follow the viewer’s favourite
footballer around a match, always
selecting the camera that provides the
best view of the player.

Nakatsuka thinks that processing
power for real-time ray-tracing will be
available by 2005 and for video filtering
by 2008.

DTT Installations

The Digital TV Group has published a book entitled Installing Digital Terrestrial
Television — Domestic Systems. It’s very clearly presented, with lots of colour, and
provides sound guidance. Copies are available at £10 each from The Digital
Television Group Limited, Liss Mill, Liss, Hampshire GU33 7BD. Telephone no. is

01730 893 144, fax 01730 895 460, e-mail

mcook@dtg.org.uk
also web www.dtg.org.uk

Antiference has introduced the RX range of aerials for DTT reception. Features
include twin dipoles for optimum signal transfer to the cable across the bandwidth,
and a reflector with tuned bars to improve protection against ghost signals. For fur-
ther details contact Antiference, Eastern Avenue, Lichfield, Staffs WS13 7SB.

Phone 01543 267 160, fax 01543 267 104.
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DVD Update

According to the DVD Committee well over 50,000 DVD players have been
sold in the UK and sales are steadily growing. Over 35,000 region two discs
were sold during the pre-Christmas period. Sales in the USA have been very
encouraging, and in the UK it appears that the DVD is gaining acceptance

amongst video users.

Nimbus manufacturing recently produced the first DVD-9 (dual-layer,

single-sided) disc in the UK.

Panasonic has launched a DVD-ROM drive, Model SR8583, that’s com-
patible with DVD-RAM discs. It has a X5 speed mode for DVD-ROM discs
and a x32 mode for CD-ROMs. The machine is also compatible with DVD-
R, DVD-5, DVD-9, DVD-10, CD-R and CD-RW discs.

Onkyo’s new DVD player, Model DVS501, includes 20bit/96kHz audio

playback.

Sony has launched several DVD-Video players. Model DVPS7700 plays
DVD-Video, Video CD and audio CD discs and is compatible with Dolby
Digital and MPEG-2 audio. It has a digital output socket for DTS digital sur-
round-sound. Models DVPS725 and DVPS525 have a built-in Dolby Digital
and MPEG-2 decoder and a digital output for DTS,

Philips, Sony and Pioneer have formed a joint licensing programme for

DVD technology.

Video News

Sony has announced the first cam-
corders that use its new Digital-8
technology, enabling users to record
digital sound and pictures on Hi-8
tape (see Teletopics, March page
308). There are four models, DCR-
TR7000, DCR-TRVI1i0, DCR-
TRV310 and DCR-TRVS510. With
the exception of the first model they
all have a built-in LCD screen and an
IEEE 1394 digital output socket for
connection to a PC or other digital
device. Model DCR-TRVS510 has a
digital still camera function with a
built-in 2MB flash memory that
enables up to 33 still images to be
stored. It also has an RS232 connect-

ing cable and software for image
manipulation on a PC. Other features
include an electronic image stabilser,
x80 digital zoom, X20 optical zoom,
eight picture effects and six digital
effects. The Digital-8 system has an
optional LaserLink IR connection to
enable a camcorder to be linked to a
TV set or VCR without the need for
cables.

Panasonic has introduced three
new VHS-C camcorders, Models NV-
VX24B, NV-VX44B and NV-
VX54B. All incorporate a 2-5in.
colour LCD screen. Model NV-
VX54B has a x300 digital zoom.
There is also a MiniDV camcorder,

TELETOPICS

CPC has added Rayvac’s unique rechargeable alka-
line batteries and chargers to its range. These 1-5V
batteries can be recharged up to a hundred times
and can be used to replace Ni-Cad and Ni-MH
equivalents. They can be stored for up to five years
fully charged. For further details check with CPC on
01772 654 455, fax 01772 654 466.

Model NV-DS33B, which is claimed
to be the world’s smallest convention-
al-style digital video camera. It uses a
newly-developed super compact
mechanism with a three-stage mid-
drive cylinder that provides an
extremely short tape path with opti-
mum tape protection. Another feature
is the Progressive Shot System, which
is claimed to enhance the resolution of
standard-recorded still pictures by 1-5
times, making them better suited to
printing or feeding into a PC.

JVC says it expects over 42,000
MiniDV camcorders to be sold in the
UK this year compared with 27,000
last year.

—

Business News
LG Electronics has ceased production of TV sets at its Washington, Durham plant |
because of excess capacity in the European market. |
Japanese manufacturers continue to announce record losses, the result of an|
over-valued Yen and poor trading conditions in domestic, Asian and other markets. |
NEC made its largest loss ever, £770m, for the year to March and is to make 15,000
employees redundant; Matsushita has reduced its earnings forecast after a poor third
quarter result with pre-tax profits down 49 per cent; Toshiba has suffered its first|
[loss ($167m) at parent company level since 1951 (the last loss at group level was in
[1976); and Hitachi has warned that consolidated net losses for fiscal 1998 will be
$3-3bn, sharply higher than its previous estimate — the dividend is to be halved.

Round-robin Help
Martin Pickering of SatCure now supplies a weekly update of servicing faults/cures by |
e-mail only. The recipient list is restricted to trade repairers, who are expected to con-|
tribute new information to this self-help group as well as occasionally asking for help
themselves. Fault contributions considered to be of general interest may be published in
- and paid for by — Television.

Trade repairers of TV sets, VCRs, monitors or satellite receivers should contact|
SatCure by e-mail at satcure @netcentral.co.uk |

Please mention TV/VCR/monitor Round Robin and provide a brief description of |
your servicing background, qualifications and current business. Initial subscription is|
free, but a small annual fee may be requested once the Round Robin is established. |
[ Members’ details will remain confidential, and you will not be inundated with messages |
or adverts as a result of joining the group. |

|

e —
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A range of three new fully-programmable DC
power supplies from Grundig has been intro-
duced by Vann Draper Electronics Ltd. There are
three models, PN400, PN300 and PN200. The
PN400 provides two 0-40V at 0-4A outputs and a
0-6V 0-5A output. It's fully programmable or
controllable via RS232C and IEEE.488.2 ports.
The PN300 provides two 0-30V at 0-2-3A outputs
and a 0-5V output at 0-2A: other details are basi-
cally as Model PN400. Model PN200 provides
two 0-20V at 0-0-5A outputs: control is via an
RS232C port or a remote control unit. For fur-
ther details check with Vann Draper on 01162
771 400, fax 01162 773 945.
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Jac-lh(l Amstrong

he phone rang. My ‘caller dis-

play’ box showed that the call
was from a town about twenty
miles away — outside my normal
area. So I answered it in a relative-
ly good mood.

“Jack Armstrong, good morn-
ing.”

My ears were assaulted by the
sound of a child screaming. Then a

voice asked “is that Jack
Armstrong?”’

“Yes, that’s why I said ‘Jack
Armstrong, good morning’.”

“Eh? You want to change your
attitude, mate, if you want my busi-
ness. Anyway, I need some advice
before you come.”

I replaced the handset gently.
Funny how people assume that I'm
so desperate for business I'll accept
verbal abuse, give free advice and
do a free call out.

Pace Apollo 120

Alf is a CB radio enthusiast. He
spends his nights on top of Carlton
Bank, broadcasting to the whole of
North Yorkshire. That pobably
explains why he’s always tired. The
Pace Apollo receiver he brought in
also looked tired.

“No pictures” he yawned as he
handed the receiver to me.

“Hmmm. Get any sound?”

“Sorry, gimme a nine on that.
You’re a bit ten-one.”

“I said do you hear any sound
from it?”

*“Ah, sound. Think so, but the
modge is a bit low you know.”

When I tested the receiver the
power supply started up but its 14V
output was low. My oscilloscope
showed that there was massive rip-
ple on the line. A quick in-circuit
check with my Genie meter then
revealed that C73’s ESR was far
too high. So I replaced C73
(1,000pF, 25V). Everything was
now OK, and no other fault could
be found.

Alf was impressed by the speed
of the repair, but less impressed
with the cost.

“Bloomin’ "eck. The ‘Rig
Doctor’ charges only a fiver for a
complete tune up! Oh well, here’s

. your cash. Ten-ten good bud.”

Nokia SAT780
Nokia receivers are either very
scarce or very reliable, as I seldom

. get one in for repair. As a result,

I’'m not too familiar with them.
This SAT780 provided the LNB
with only a 17V supply, that is it
wouldn’t change the polarisation by
dropping the supply to 13V.
Fortunately the cause was simple to

trace: there was a dry-joint at the
LM317T variable-voltage regulator.

Helping Hands

More and more I find myself work-
ing past midnight just to earn a
crust. | frequently find my eyelids
drooping, and once woke myself up
by nodding off into a switch-mode
power supply! Now I have the
answer. I bought myself one of
those ‘helping-hands’ contraptions.
You know, the one with a magnify-
ing glass and two crocodile clips on
articulated arms — see photo.

It’s so useful. I fit each clip
carefully to an eyelid and peer
through the magnifying glass, with
my chin resting on a cup of strong
coffee. It’s painful but it keeps me
awake! Just kidding.

Pace Prima, Apollo and
all MSS modelg

I’ve had lots of no-decoding prob-
lems with later Pace receivers that
use PTVIII1, PTVI110, PTV11S5 etc.
ICs. Even after swapping every IC
and capacitor on the decoder board
I’ve had some that refused to work.
Pace have informed me that there
are two different types of PTV115
IC in use. The details are as fol-
lows.

There’s a CMOS version of the
PTV115, with a C or with bright
white marking. When this is used,
fit links J301 and J302 so that clock
pulses reach pin 18.

The other version is an NMOS
type made by Siemens, with dark
yellow marking. With this type fit
links J300 and J303 so that the
clock pulses arrive at pin 19.

Grundig GRD300

You could hear the power supply
fire up, but the vacuum fluorescent
display didn’t light. There was no
LNB voltage and, of course, no pic-
ture or audio — just snow and hiss.
Occasionally, when the tuner mod-
ule was warmed with a hairdryer,
the screen displayed some sort of
mistuned picture.

I have to confess that this
receiver sat on the bench for sever-
al days — and that I had sleepless
nights because of it. The owner was
a personal friend — isn’t that always
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the case with tricky repairs? 1
didn’t want to let her down.

I eventually discovered that the
cause of the fault was cracked
tracks hear the tuner’s solder lug. I
should have known really, because
with other Grundig receivers the
same fault gives rise to the stuck in
standby symptom,

Pace MSS501IP

Don’t you just hate it when a cus-
tomer tells you the repair is urgent
then adds that he doesn’t want to
pay very much? In this situation I
usually offer a service exchange
unit. As I didn’t have an MSS5011P
lying around however that option
was out. So I adopted option two.

“Go away.”

“Pardon?”

“I said go away. I'm not going
to waste my time on someone who
brings me a £400 receiver but
doesn’t want to pay more than £25
for a good repair.

He suddenly became more rea-
sonable and slapped a fifty pound
note on the counter.

“Horizontal channels go off
when it’s hot” he said, “if it costs
more than that let me know.
Discount for cash, mind!”

He hopped into his Discovery
and roared off, leaving his business
card on the counter. A solicitor —
oops!

Anyway I didn’t need to trace
the cause of the fault, because fit-
ting the relevant reliability kit of
ultra-low ESR capacitors, Relkit
10, cured it. For details of the kit
phone 01270 753 311.

Memory Loss
I sometimes get “loss of memory”
or “loses its position” complaints
with motorised receivers. There is
usually nothing wrong with the
receiver or positioner, the cause of
the problem being interference pro-
duced by the installation itself.
Interference has two main effects
with a motorised system. If the
positioner finds that there are too
many pulses, it won’t reach the true
satellite position. The other prob-
lem is that noise from the motor
produces interference on the TV
picture. Neighbours” TV and radio
equipment may also be affected.
The main cause of interference
is the use of unscreened caravan or
telephone cable. The remedy is to
use proper cable. The motor wires
should have a screen. Pulse and

SATELLITE

~

Jack Armstrong is willing to try to sort out readers’
satellite TV receiver problems via e-mail. You can

reach him via the Internet at:

r

jack@netcentral.co.uk

One model per message — state make/model and
fault symptoms. If you have no e-mail facilities you
can write to him ¢/o Television, Room L1302,
Quadrant House, The Quadrant, Sutton, Surrey

\_

SM2 5AS. Please enclose two firstclass stamps.

~

J

polariser wires should be screened
separately. All screening braids
should be connected to earth at the
receiver/positioner only. They
should not be connected to the dish.
The dish assembly must have a sep-
arate earth connection — preferably
to a long copper rod hammered into
adjacent soil. This will help to
remove the static charge that other-
wise builds up on the dish —it’s
carried by dust particles, and is par-
ticularly bad on dry, windy days. In
some parts of Europe earthing the
dish is a safety requirement.

Test Case 436

Because of the high cost of house calls, collection and
delivery, most chargeable TV repairs are nowadays brought
to our workshop. But some people simply don’t have the
means of doing this. So it was that Mr Davis had us call to
look at his TV set — at a reduced rate, mind you, because he’s
a pensioner.

The set in question, a Panasonic TC2175, is itself rather
ancient. It was completely dead and Doc Colin, our elec-
tromechanical paramedic, found that the mains fuse inside it
(F801, 3-15A) had blown. A replacement fuse restored nor-
mal operation, and no other fault could be found — even
though Colin banged and tapped the PCBs and switched the
set on and off at the mains plug several times. So off he
went, having charged Mr Davis for the call-out and a fuse.
This wasn’t the end of the story of course!

Three days later Mr D was back on the phone to say that
his set had once again failed. On his follow-up call Colin
replaced the fuse and also the filter capacitors across the
230V AC input to the set. He told his customer to keep an
eye on the set. Mr D promised to do that, and was back on
the phone a couple of days later: the set had failed yet again!
This time Colin, by now somewhat disgruntled, decided to
take the set back to the workshop.

Now Television Ted, our top man for all television mat-
ters, was off on holiday. So the set fell into the clutches of
TechnoCrat, a good man but, by his own admission, maybe
not quite as good as Ted at diagnosing faults of this sort.
What, mused TC, could cause the fuse to blow at intervals,

with never any sign of other damage and with the set always
returning to good working order once a new fuse had been
fitted? He looked at the fuse that had just failed. While it had
not shattered, and its glass envelope was intact, it was com-
pletely black inside. This showed that the overload had not
been a slight one: there had been no gradual increase in tem-
perature until the melting point of the wire inside the fuse
had been reached. He knew too that the mains filter capaci-
tors were not responsible — they had already been replaced.

After studying the circuit diagram, TechnoCrat decided
to replace the mains bridge rectifier (D801). He could see
no signs of distress in the associated surge-limiter resistor
R802 and the reservoir capacitor C807. He also decided to
resolder all the connections to the chopper transformer
T801, the LOPT and the line driver transformer. He then
took the set to the soak-test bench and got on with other
things. The set worked for the rest of the day and the whole
of the following day. In fact it wasn’t until day three that the
next failure occurred: there was, at the moment of first
switch on in the morning, a brief splutter followed by a pop
as the fuse blew.

All that TC could now think of doing was to start a trial-
and-error replacement of suspect components in turn. So, as
a start, he replaced the chopper chip IC80! and the snubber-
network diode D810. This didn’t do the trick either, because
the mains fuse blew again at switch on later that day. What
was the cause of the trouble? For the solution, turn to page
439.
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Reports from
Gerry Mumford
Alan Bonhomme

Chris Hawkins
Russ Phillips and
lan Field

ﬁrfle Multiple-scan 15
978 (GoldStar chassis)
If there is no line hold or the side
edges of the display are bulging and
rippling, rather like asymmetrical
EW bowing, check the output from
the 7812PI 12V regulator IC951.
You often find that the output is
slightly low. This disrupts the oper-
ation of the VCO in the horizontal
deflection generator section of the
TDA9102C chip IC701, because the
VCO uses the regulated 12V supply
as a reference. Replace IC951 if it’s
output is less than 11-.9V. G.M.

Digital PCX13V-SA

There was very little frame scan,
only about 0-5cm at the centre of
the screen. A measurable short-cir-
cuit was present at the frame output,
the cause being C317 (10nF Mylar)
which is connected in parallel with
the frame scan coils. G.M.

Hyundai HL5864

This monitor powered up, but there
was no display as the line output
stage was not running. The arrange-
ment here is a bit unusual: the line
drive is applied to the emitter of the
output transistor, via a small driver
transistor, while its base is held at a
constant voltage by a biasing net-
work. The drive was missing, which
led me to the TDA9102C chip U301.
Because of a short-circuit at pin 19
(voltage reference) the line oscillator
section wasn’t running. The cause of
the trouble was C402 (100nF, 25V).
GM.

IPC VDVGAI15

This monitor was dead with a
blown mains fuse. The primary side
of the power supply had blown up,
killing the 2SK1507 chopper FET
Q501, its feed resistor R527 (0-22Q,
2W fusible), gate resistor R528
(47Q, 2W) and the UC3842 chop-
per control chip U502. In addition a
flashover had occurred at D509
(IN4148), melting the leg off its
neighbouring capacitor C519 (10nF,
100V) which also had to be
replaced. G.M.

Smile CA6415DL

This monitor was dead with no
power anywhere, not even at the
mains fuse — I thought for a
moment that my meter was playing
up! I started to disconnect the line
output transformer pin by pin how-
ever. When every pin had been dis-
connected, power returned but R143
caught alight. This led me to Q122
and Q103. When I replaced these
items (I had to guess the value of
R143) Q103 quickly became very
hot. I then checked further and
found that the DTV64 damper diode
D103 was open-circuit. Once this
had been replaced there was normal
operation. Q103 is type TIP122A
while Q122 is a Darlington set-up
with two transistors, a 2SD669A
and a complementary 2SB669A.
My thanks to Don of Smile who
provided the correct vatue for R143:
22Q, IW. A.B.

AOC 7HLRT Spectrum
Series
This monitor was brought in by a
customer of Russian origin. He
complained that the display jumped
from side to side and up and down,
and said repair was urgent. So I told
him to come back in an hour’s time.
When I took the back off and
connected the monitor to my PC I
could see what he was on about,
though the cause took some while
to trace. C448 (330nF, 63V), which
is connected to pin 2 of the line out-
put transformer, was dry-jointed. I
had just managed to resolder the

Monitors

joint when the monitor’s owner
returned, carrying two glasses and a
bottle of Vodka.

Fortunately no other customers
came in and, thinking that all was
well, I left the monitor running
while we enjoyed the Vodka. Then,
suddenly, the display disappeared.
To cut a long story short, I had to
wait till morning for my head to
clear sufficiently and discover that
C453, C436 and C832 had failed.
They are all 4-7nF capacitors rated
at 2kV. Once they had been
replaced there was a bright, rock-
steady raster — which is more than [
can say for the owner. C.H.

KFC/Smile CA1716DL
This monitor produced a mauve-
coloured display, which means no
green. I found that Q414
(25C3953) on the CRT’s base panel
was dead short base-to-emitter. If
you get the same problem with red
or blue, check Q415 or Q410.
Note that the video processor
chip U401 is type MN1203. It can
be replaced with an LM1203N if
necessary. C.H.

Targa Low-radiation
MPRII

This monitor is made by a
Taiwanese company called
Shamrock. It’s display was twitch-
ing from left to right. I took a guess
and decided to check the separate,
vertically-mounted geometry con-
trol PCB, which is a maze of dou-
ble-sided circuitry. There were
numerous doubtful soldered joints
here, particularly at connector
BBO03. It took about two hours to
deal with them. Fortunately the
monitor then produced a stable
raster. C.H.

Tatung TM4523

If the colours are incorrect, check
for dry-joints around transistors
TR201 and TR202 in the red output
stage, TR203 and TR204 in the
green output stage and TR205 and
TR206 in the blue output stage.
One of these tranistors in each
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stage is a 2SC3953 the other a
PH2369. If these stages are OK,
check the U2203B video processor
chip — an LM1203B can be used as
a replacement if necessary.

If the display is dim or missing,
check the blue disc capacitor C229
(10nF, 2kV) which tends to
develop leakage.

If there’s only a horizontal line
when the monitor is hot, the
TDAS8172 chip IC402 is the likely
cause. C.H.

Dell D1528LS

This monitor would lose its display
after four hours. In the fault condi-
tion the green power LED went
orange and there was no line drive.
The cause of the trouble was Q806
(2SA931), which had an intermit-
tent fault. Note that a 2SA931 must
be used in this position. ‘Equiv-
alents’ don’t work, even though
they may have the same or a supe-
rior specification.

This monitor can be run with the
line output transistor removed. In
this condition the power LED will
be orange instead of green, the line
output transistor’s collector voltage
will rise from 75V to 84V and the
75V supply to the CRT base panel
will rise to 103V. R.P.

Essex PV564M

This monitor was dead with the
reservoir capacitor for the 15V sup-
ply to the UC3842 chopper control
chip short-circuit. Its value is 68uF.
R.P.

IBM 6322-R22

You sometimes find that the picture
is bright with no contrast, i.e. very
washy with no punch, becase of a
fault in the XC86211B microcon-
troller chip Z500. To check, discon-
nect pin 22. If the picture then
comes up, the IC has failed. R.P.

Samsung CQA4147L

The job card said “picture went
small — smokes 30 a day”. D618
was in two pieces and C626
(100uF, 100V) had an expanded
top. Both are in the HT supply. The
2SC5149 line output transistor
Q403 was short-circuit base-to-
emitter, FET Q408 (IRF9610) was
short-circuit drain-to-source while
D406 (RU4DS, mounted on a
heatsink) was short-circuit.
Replacements restored normal
operation. R.P.

AST TE1464G

This monitor was dead with a
blown mains fuse. It has a discrete-
component chopper power supply,
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and in this situation a little patience
is required to check all the diodes,
transistors and resistors. Miss one
and a rebuilt power supply will go
bang at switch on!

Q901 (2SC3680) was short-cir-
cuit. Q905 (BC638 — T used a
BD238), Q904 (2SC945) and Q902
(2SB857) had also been damaged.
Q904 (BC637) was the only
undamaged transistor on the prim-
ary side of the circuit. D904
(1N4148 suitable) and ZD903
(5V1B2) were both short-circuit, as
were all connections to the transis-
tor section of the optocoupler. A
second check through the power
supply revealed that D912 was
short-circuit. I mislaid the faulty
diode before recording its type
number, but | had made a note of
its specification: an RGP15D
should do.

In most cases visual inspection
will show whether any resistors are
in need of replacement — none in
this case. Once the components list-
ed above had been replaced, the
monitor worked when powered.
LF.

IBM 6314-002

When this monitor was switched on
the power LED flashed at a rate
that increased to a dim flicker then
went out altogether. In addition the
power supply made distressed
noises. The cause of these symp-
toms turned out to be dry-joints at
the scan-coil plug.

Several of these monitors had
come in at the same time. The com-
plaint with the rest of them was
“inability to store user settings”. The
procedure is to press the mode but-
ton while holding down the save
button: all seven LEDs should flash
three times simultaneously, then you
release the mode button. While set-
ting up these monitors I occasionally
had the LEDs flash like a crossing
signal — alternating in two groups'
Assuming that this was an error
indication, I repeated the entry
sequence. On each occasion that this
happened the seven LEDs flashed
three times simultaneously on the
second attempt and the changes
were successfully saved. LF.

Dell 1528LS

There was no rustle up at switch on
and the power indicator was yel-
low. The latter means that there’s
loss of line drive or the 25V sup-
ply. I checked back to the power
supply and found that Q806
(2SA965) was not being driven by
Q804 (25C945). When bias was
temporarily applied to Q804, the

monitor started up and ran. To cut a
long story short, the cause of the
instant shut down at start up was
€826 (1,000uF, 16V) in the 6-3V
supply.

A word of warning about 1803
(TC4010BP) which drives Q804.
Most suppliers list this 4000-series
CMOS chip as obsolete and may
offer a 4050 as a “pin-for-pin”
replacement. This is not correct!
Pin 16 is not used with the 4050. In
the Dell 1528LS pin 16 is connec-
ted to the 5V rail via what appears
to be a start-up capacitor, C845
(1uF, 50V). I feel that the use of a
4050 in this position is likely to
compromise the correct operation
of the safety shut-down circuit.

These monitors are more recent
than any data books that list the
4010 as obsolete, so someone must
still make the device. Try to find
the correct type if replacement is
required. LF.

Dell Vi1428E

The chopper transformer's primary
winding had shorted turns, effective-
ly reducing its step-down ratio.
Because of this the MCR100-6 over-
voltage thyristor Q102 was coming
into operation, removing the supply
at pin 7 of the UC3842 chopper con-
trol chip IC101. I had the same fault
recently with an identical monitor
that another customer decided to
donate to the graveyard, so it could
be a common failure.

To check this quickly, discon-
nect the drain of the 2SK1118
chopper FET Q101 and use a 60W
bulb to complete the circuit to the
transformer’s primary winding.
With a faulty primary winding
there will be 320V across the bulb.

Note that IC102 (4N35) has
nothing to do with regulation,
which is based on sampling the
voltage produced by the winding
that supplies the chopper control
chip — IC102 couples line sync
pulses to the chopper circuit. This
makes it safe to disconnect all the
rectifiers on the secondary side of
the circuit to make sure that the
short is in the transformer and not
on the PCB.

The above test is meaningful
only if Q102 is disabled — do this
by shorting across C110 (10yF,
50V).

If there’s a more common fault
that destroys the 2SK1118 FET,
you can use an MTP6N60 as a
replacement provided the silicone
rubber heatsink insulator is free
from defects. There is a fully-insu-
lated version of the 6N60, but it’s
extremely rare. LF.
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Reports from
David C. Woodnott
and

Adrian Spriddell

Sony CCD-TR780E

This newish camcorder arrived with
a tape stuck in its mechanism (Sony
A type). The mechanism was com-
pletely jammed, and even the trusty
mode box couldn’t evict the tape.
General dismantling, bit by bit,
eventually enabled me to extract
the tape. I then removed the LS
chassis to gain access to the deck
section,

Some of the teeth of cam gear B
(L) were missing, a condition that’s
not uncommon, I replaced the gear,
along with arm assembly FF which
was bent and arm assembly GL

which was similarly afflicted. I also

replaced the mode encoder switch,
as it can be the cause of mechanical
failure of this type. Once the unit
had been reassembled and checked
all was found to be well. A service
completed the repair. D.C.W.

Sony CCD-FX200E

No camera picture was the com-
plaint with one of these popular
camcorders. Playback and all the
mechanical functions proved to be
OK. The first item I checked was
the camera/VTR switch: being of
the type used in some previous
models (F series), it was suspect —
you often find that it works inter-
mittently. This one proved to be
OK however.

I then checked the record/pause
(trigger) switch. On examination
the cause of the fault was obvious:
the switch actuating lever had bro-
ken off, leaving the switch perma-
nently in the pause position. When

Camcorner

it was pushed into the record posi-
tion the camera picture appeared
with all functions operative. The
reason for the damage was that the
record/pause button assembly,
which is fitted to the grip case, had
been forced and had lost its end
stops. As a result there had been
excessive movement of the
record/pause button and the switch
actuator had sheared off. A new
button assembly and switch cured
the problem.

Since I carried out the original
repair another similar model has
arrived with the same fault. The
unit will work if the switch only is
replaced, but it’s is highly likely
that this will be damaged at some
stage — and you will be expected to
repair it free-of-charge under guar-
antee! D.C.W.

Sharp VLE37H

This Viewcam produced good play-
back pictures but no E-E pictures.
Internal inspection of the camera
section revealed that the iris assem-
bly was stuck because of leakage of
oil on to the iris vanes. As separate
lens parts are not available for this
model, a complete lens unit had to
be obtained. When it arrived I
removed the iris assembly and fit-
ted it to the existing lens unit.

This is the most satisfactory way
of carrying out the repair, as it
avoids the setting up (autofocus
tracking etc.) that would be
required if a complete new lens unit
was fitted. I then checked the unit
at various light levels, using a cali-
brated light source, and found that
it operated satisfactorily. A service
completed the repair. D.C.W.

Sony CCD-FX300E
The complaint with this camcorder,
which came from the local techni-
cal college, was that it produced
“strange pictures”. Playback of pre-
viously recorded tapes was OK, but
the E-E pictures were optically dis-
torted — the picture was ‘oval’, with
multicoloured abberations at the
right-hand side. There was no zoom
or autofocus operation.

I removed and dismantled the
lens unit for inspection. It was evi-

dent that the unit had been subject
to an impact, as the internal sec-
tions were detached from their
locations. Fortunately no actual
damage had occurred, and when the
unit had been reassembled correctly
it worked perfectly. It seems that
the impact had merely displaced the
internal moving sections, a most
unexpected event! D.C.W,

Panasonic NVMS90

The cause of field collapse in the
electronic viewfinder was traced to
the 3-9Q) surface-mounted resistor
that couples the AN25148S timebase
chip to the field scan coils — it was
open-circuit. You will find it next
to the scan coil plug, connected to
one end of the height potentiome-
ter. A.S.

Sony CCD-TR55E

This well-used unit came with a
report that it had seized up after a
trip to the beach. Sand was the like-
ly cause of the problem. But not
masses of it: just one grain was
enough! The offending grain had
lodged in one of the gear teeth of
the capstan motor’s rotor. It was
sufficient to jam the motor, with
the result that the unit was in the
caution mode,

After removing the motor and
cleaning its gear I removed the LS
chassis from the deck to check for
any other foreign matter that could
cause problems. All was well, but 1
decided to replace the conversion
gear, drive belt and midway pulley.
They often become noisy in opera-
tion — the result is knocking noises
or a general mechanical unpleasant-
ness. It’s much better to replace
these items on spec rather than
have to dismantle the unit again
after reassembly. D.C.W.

Sony CCD-TR330E

The note that came with this
machine said it was dead. I found
that CPO02 on the power supply
PCB was open-circuit. As no cause
could be found, despite carrying
out all the usual tests, I fitted a
replacement. The machine then
worked normally, and a soak test
proved that it was OK. D.C.W.
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Why not add PCs to the range of
equipment you service? It’s a logical
step after TV sets and monitors. You
need to know how a PC’s hardware
and software operate, then how to
go about testing. In this first part of
a new series K.F. Ibrahim describes
basic PC hardware

Operation & Repair

i.e. physical units and circuitry, and software, i.e.

coded instructions and programs. Fig. 1 shows the
software/hardware ‘hierarchy’. At the ‘highest’ level
there are software application programs that provide
word processing, spreadsheets or computer games for
example.

Such programs will work only within the computer
environment for which they are designed. This environ-
ment is the operating system, the next level down,
which is also a collection of programs/routines. These
routines are called up by the application program as nec-
essary.

There are a number of operating systems, the most
common being MS-DOS (Microsoft Disc Operating
System) and Windows 95. Others include OS/2 and
Unix. Note that Windows 3.1 is an application program,
not an operating system: Windows 95 is an operating
system that incorporates DOS.

A personal computer (PC) is a general-purpose system
designed to accommodate different operating systems.
The link between the hardware and an operating system
is a set of software routines known as BIOS, i.e. Basic
Input and Output System. The BIOS enables the soft-
ware to take control of the hardware at a very basic, fun-
damental level. Its program routines are permanently
stored in a ROM or a PROM memory chip. Because of
their permanent nature, BIOS routines are referred to as
firmware.

The operation of a computer depends on hardware,

Application programs

Where a graphical user interface (GUI) is used, for
example the Windows’ icon system, a further level of
software is introduced between the application pro-
grams and the operating system in the PC hierarchy.

PC Hardware

A PC’s hardware consists of four essential components:
a power supply, disk drives (for hard and floppy disks),
a motherboard, and expansion (option) cards (PCBs)
that fit into expansion slots on the motherboard. We’ll
consider each of these in turn. Fig. 2 shows a typical lay-
out.

The Power Supply
The power supply is a self-contained, sealed unit in
which all the high-voltage circuitry is incorporated. A
metal container is provided to prevent high-frequency
interference affecting the digital circuitry, where it
could cause havoc. The power supply is cooled by an
electric fan, which also helps to cool the motherboard
and other devices and cards. In addition, the flow of air
prevents dust from settling on the ICs and other elec-
tronic components. The noise that you hear when a com-
puter is turned on is produced by the cooling fan.

A PC requires a number of stabilised DC voltages to
supply the motherboard and the other devices and
expansion cards. These are typically as follows:

Voltage  Colour Current Power
+5V red 20A 100W
-5V white 0-5A 2:5W
+12V yellow 8A 96W
-12V blue 0-5A 6w

The +5V supply powers all the TTL circuitry while the
+12V supply is used to drive the disk drive motors and
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Power supply

CD-ROMs. Some applications, for example a serial
port, require bipolar (positive and negative) supplies,
hence the -5V and -12V rails. All voltages have to be
regulated to within +5 per cent. This means a maximum
of 5:25V and a minimum of 4.75V for the +5V supply,
and a maximum of 12-6V and a minimum of 11-4V for
the +12V supply. When no loads are connected, the out-
puts fall to zero.

A switch-mode (chopper) power supply is more effi-
cient than a linear (series regulator) type, generating less
heat and requiring less space. These advantages more
than compensate for the added complexity. For this rea-
son switch-mode power supplies are universally used in
PCs.

Some CMOS and NMOS processors require a 3-3V or
3.45V supply. This is obtained from the +5V line via a
subassembly. ATX motherboards require this supply
directly, so the power supply has to provide an addi-
tional 3:3/3-45V output.

A power supply’s power rating is the total power it can Motherboard
deliver in watts. It can be calculated by multiplying each
output voltage by the individual current rating and Fig. 2: Typical PC layout.

adding the results together. Most modern PCs require a

power supply rated at 220-280W. Computers that have

multiple disk drives and/or numerous optional extras PG5V
require a more powerful supply that can meet this extra

loading. The mains fuse rating is usually 2A or 3A.

Clk Clk

CPU

Protection 10k Reset g2 RES

A PC’s power supply incorporates protection arrange- n
ments to minimise damage that could be caused by a ,
permanent or intermittent fault. Excess-current protec- 4 < 82284 '} e':e::r:e:'%gusl
tion is mandatory. It shuts the power supply down if the EmerZeieck e
current drawn exceeds a safe level. An excessive current T——l gen
demand will arise if there is a short-circuit on the moth-
erboard or in any other device or subsystem, or alterna-
tively if extra loading has resulted in the supply’s power
rating being exceeded. The shut down continues until
the power switch is recycled (switched off and on
again).

A good-quality power supply should protect the com-
puter in the event of a short-duration, say 50-100msec,
dip in the mains voltage. It should also provide auto-
matic restart following such a dip, which is known as a
brown out. There is normally a delay of a few seconds
in the restart, to give peripheral devices and subsystems
time to reset before everything starts up again.

A thermal cut-out should be included to shut down the
power supply in the event of excessive heat. There is
again usually a restart delay. The power supply will also
shut down if the cooling fan fails to rotate, either
because the fan is faulty or because its 12V supply has
failed.

Finally, the power supply will shut down when none of
its outputs are connected to a load.

P RES

Fig. 3: PC reset via the timer/clock generator chip.

Peripherals

P8

Motherboard

The Power Good Signal

A power good (PG) signal is generated by the power

supply when all its internal tests have been passed and

stabilised outputs have been established. This normally .

takes 0-1-0-Ssecs after switching on the power. Fig. 4: Power supply connectors.
The PG signal is used to generate a power-up reset sig-

nal to start up the microprocessor chip (CPU), see Fig. manual reset of the microprocessor. As an alternative,

3. In this arrangement C1 charges via Rl when the PG  reset can be instigated by connecting the power good

signal goes high. Once CI has been fully charged, pin line to chassis via a 1k resistor.

11 of the 82284 timer/clock generator chip goes high

and its clock generator starts up. After a short delay, pin  Connectors

12 (reset) goes high, taking the reset pin of the microp- There are two types of connector for the outputs from a

orcessor chip high to start up the system. PC power supply box: two six-way connectors for the
The circuit shown in Fig. 3 includes a push-button for motherboard and either three or four five-way connec-
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Fig. 5: Mother-
board power
connectors.

390

Table 1: Function and colour-coding of
motherboard power connector leads.
Pin Colour Function

1 orange Power good
2 red +5V
3 yellow +12V
4 blue -12v
5 black ov
6 black oV
7 black oV
8 black ov
9 white -5V
10 red +5V
11 red +5V
12 red +5V
Q +5V (red)
=l 5l ()
[ 1 T .5V (red)
= 7 S
I J L -5V (white)

L

I

A

GND (black)

GND (black)

GND (black)
GND (black)

-12 V (blue)

+12 V (yellov

" 45V {red)

PG (orange)

OEEMELRDHE L
[0 G G bd (8 Gel [ Gl o] (ol |

Top

Fig. 6: The ATX motherboard power supply con-
nector. Pins 1 and 2 orange 3-33V, pin 3 black
ground; pin 4 red 5V; pin 5 black ground; pin 6
red 5V; pin 7 black ground; pin 8 grey power
good 5V; pin 9 purple 5V; pin 10 yellow 12V; pin
11 orange 3-33V; pin 12 blue -12V; pins 13-17
black ground; pin 18 white -5V; pins 19 and 20

red 5V.

Table 2: Intel microprocessor generations.

Type Launch date
8086 1978
8088 1979
80286 1982
80386 1985
80486 1989

Pentium 1993
Pl (MMX) 1997

Bits

16

8
16
32
32
32/64
32/64

Speed

8MHz
5MHz
8-12MHz
16-25MHz
25-100MHz
60-200MHz
300MHz +

tors to supply disk and CD-ROM drives, see Fig. 4.

The two motherboard connectors, shown as P8 and
P9 in Fig. 4, are plugged into the motherboard with the
black (0V) leads adjacent to each other, see Fig. 5. The
functions of the connector leads are listed in Table 1.

An ATX motherboard has ten-pin connectors, with a
total of twenty leads, to cater for the extra 3-3/3-4V
supplies. See Fig. 6.

Disk Drives
Disk drives are mass data storage devices. PCs gener-

ally employ two types of disc drive, for floppy (plas-
tic) and hard (metal) disks. Both types of disk are coat-
ed with a very thin layer of electromagnetic material.
Data is stored on concentric tracks that have been
appropriately formatted.

The disk drives are connected to the motherboard
either directly or via an adaptor card, using multi-line,
flat ribbon cables. A 24-way cable is used for floppy
disk drive connection. For hard disk drive connection
either a 40-way IDE (Integrated Drive Electronics) or
a 50-way SCSI (Small Computer System Interface)
type cable is used. Pin 1 of the ribbon cable is identi-
fied by a red or blue stripe.

Motherboards

Different types of motherboard can be identified by the
processor, the size and type of system and cache mem-
ories, the type and number of expansion slots, and any
other functions provided by on-board ICs, e.g. on-
board disk drive and video display controllers. Fig. 7
shows a typical Pentium motherboard layout.

The microprocessor chip (CPU — Central Processor
Unit) determines the motherboard’s processing power.
Table 2 lists various Intel microprocessor chips in
order of release.

A coprocessor chip, also known as a maths or numer-
ic processor unit (NPU), may be included on the moth-
erboard. Examples are the 80287 and 80387.
Alternatively the coprocessor may be incorporated in
the main microprocessor as with the 80486 and
Pentium chips. The coprocessor is a programmable
logic device that’s designed to handle what are known
as floating-point mathematical operations. Software
that can take advantage of the coprocessor enables
substantial improvements in the performance of the
system to be achieved.

Support Chips

A number of what are called support chips (the ‘chip
set’) are required for computer operation. Examples
are the clock generator, interrupt and DMA (Direct
Memory Access) controllers.

The computer system’s operating memory banks are
incorporated on the motherboard: modern PCs use
SIMM (Single In-line Memory Module) or DIMM
(Dual In-line Memory Module) slots for the purpose.
There are four SIMM slots and two DIMM slots in the
board layout shown in Fig. 7. Two cache fast-memory
chips are also shown — there may be IC sockets or
module slots for the cache memory (the cache memo-
ry technique will be explained in Part 3). The size of
cache is determined by the type of motherboard.

The computer system relies on a number of configu-
ration information and software routines which are
stored in ROM or RAM devices. These are as follows.

The BIOS (Basic Input and Output System) routines
are stored in a DIL ROM or EPROM package such as
a 27PC512-15. Flash BIOS memory may be used
instead. The BIOS chip usually has a paper sticker that
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provides the name of the manu-
facturer, the date and version.

The keyboard controller
(KBC), also known as the key-
board BIOS, converts serial
codes from the keyboard into
ASCII (American Standard
Code for Information
Interchange) codes that can be
understood by the computer
system. Examples are the 8042
and 8742.

The CMOS set-up chip, for
example the MCI46818 or
Dallas 1287 or 1387, is a small
battery-backed RAM that stores
the set-up and configuration
information required for the
BIOS routine when the comput-
ing system is initialised follow-
ing power up or a reset. It also
contains time and date informa-
tion. The battery is usually sol-
dered to the motherboard. It
ensures that the CMOS set-up
chip retains its data even when
the PC is switched off. If the
battery has to be replaced, the

760 |

S5-way DIN

Fig. 8:
Common con-
nectors. See
Table 4.

Fig. 7: A typical Pentium motherboard layout. SL1, 2 and 3 are ISA con-
nectors; J2 is the power connector; PRN1 is the LPT1 connector; COM1
and 2 are serial ports.

data stored in the CMOS set-up
chip will be lost and must be re-

entered. Jumper connections

Table 3: Expansion slot types. can be used to delete the CMOS

set-up chip’s contents without

Type Data (bits) Speed Comment disconnecting the battery: this

may be necessary where, for

ISA 8or 16 8-33MHz Extensively used example, a password stored in
VESA 32/64 33MHz Used mainly for fast video the chip has been mislaid.

graphics: cannot be used for A timing/clock generator chip,

64-bit systems e.g. an 82284, and crystals are

PCi 32/64 33MHz Processor independent: may required. To ensure accuracy

come to predominate and stability, the system clock

is based on a crystal-controlled

oscillator. A second clock
Table 4: Common connector types. signal, using a separate
14-318MHz crystal, is available
Type Application on the motherboard for the ISA
expansion bus.
25-way D Male type: series (R$232), COM1, COM2, COM3, COM4
Female type: parallel (Centronics), LPT1, LPT2, LPT3 Connectors
Expansion slots/buses provide
9-way D Male type: (a) serial (RS232), COM1, COM2, COM3, COM4 | access to the motherboard via
{b) mouse double-sided edge connectors.
Female type: video (CGA, EGA) More than one type of expan-
sion slot may be included on the
15-way D VGA or SVGA video, network. Female type only motherboard. There are three
(3 rows) main types: ISA (Industry
Standard Architecture), PCI
15-way D Games port. Female type only (Peripheral Component Inter-
(2 rows) face) and VESA (Video
Electronic Standards Assoc-
DIN 5/6-way Keyboard connector iation). Table 3 shows a com-
BNC Network connection
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Jumper cap \ IR

Jumper

Side view Top view Jumpers and DIP Switches

A number of jumpers and DIP (Dual In-line Package)
switches ~ see Fig. 9 — are provided to configure the
motherboard for the system’s specific arrangements
and requirements. When a motherboard is upgraded or
changed, the contiguration jumpers and DIP switches
must be set in accordance with the details in the man-
ufacturer’s handbook. Configuration arrangements are

typically for mono-colour display, CPU power require-
T ments and spced, and cache memory size.

Pin 1 Modern Motherboards
Fig. 9: Jumpers and DIP switches for motherboard configuration. More modern motherboards incorporate a number of
functions that were in the past provided via expansion
cards. They include built-in IDE (hard disk) and flop-
parison between these three types. In Fig. 7 there are  py disk interfaces, two serial ports, an enhanced paral-
three ISA slots and four PCI slots. Options such as a lel port and a mouse interface.
modem or sound are provided by inserting a card into The two IDE connectors are known as primary and
one of the available slots. One essential is the video secondary. Each can accommodate two hard-disk
card, which is connected to the PC monitor via a 15- drives or two CD-ROM drives or a combination of

way (three rows) female-type port. both. One is known as the master, the other the slave.

A standard AT-style five-pin (six-pin for IBM) con- The serial and parallel connectors are linked to corre-
nector is provided for the keyboard cable, usually at  sponding ports at the back of the PC. The serial ports
the rear of the motherboard. are referred to as COM1 and COM2. and may be of the

The majority of motherboards have a standard 12-pin  nine-way or 25-way femalc variety. The parallel port,
power supply connector. With ATX motherboards a  known as LPT1, is of the 25-way male type.

20-pin connector provides the extra 3-3/3-45V sup- In part 2 next month we will take a detailed look at
plies. the booting-up process ~ what happens when a PC is

Table 4 and Fig. 8 show the most common types of switched on — and consider basic system configuring
ports available at the back of a PC. and customising.
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John Edwards’

Panasonic TX21S1T (Z5 chassis)

This set produced sound but no picture. I marked the posi-
tion of the tube’s first anode supply control then turned it
up, expecting to see field collapse. But what I saw was a
blank raster with flyback lines. After returning the Al con-
trol to its original setting I decided to check the line-fre-
quency feedback pulses at pin 38 of the TDA8361 chip
1C601, which contains the IF strip, the colour decoder, the
timebase generators and one or two other items.

Bingo! Although some sort of pulse waveform was pre-
sent, there were certainly no line-frequency pulses. So 1
traced back and came to the collector of the BC847B sur-
face-mounted transistor Q504. There was a 1-5V peak-to-
peak line-rate squarewave at its base, but a messy, incon-
clusive waveform at its collector.

I was about to switch the set off and check the transistor
when a perfect picture suddenly appeared on the screen.
This is never a good omen. The fault can clear and refuse
to come back — until the set has been returned to the cus-
tomer. This time [ was lucky however. A slight prod on the
body of the transistor with the end of a pencil made the
picture appear or blank out. The soldering at the legs of the
transistor looked OK, but when fresh solder had been
applied there were line pulses at pin 38 of the TDA8361
chip and the picture remained no matter how much prod-
ding was applied to the transistor.

Grundig 8787

This ageing portable was dead. 1 removed the back and
noticed that safety resistors RUO5 and RUI1S5 had sprung
open. Also obvious was the open-circuit fuse VU09. As [
didn’t have the circuit diagram, 1 decided to resolder the
sprung resistors, renew the fuse and slowly apply power via
my variac. Expecting the worst, I was delighted when the
set sprang to life with a nice picture and sound.

After a couple of hours there was still no sign of distress.
So I replaced the resistors and ran the set for another day.
It behaved impecably. I'll never know what caused the
resistors to spring and the fuse to blow. Perhaps just age.

Hitachi CPT2598 (G8Q chassis)

“Won’t switch on” the customer said. Before I had the
back off 1 suspected thermistor TH902 in the start-up cir-
cuit, so it was no surprise to find that there was no voltage
at pin 7 of the UC3844 chopper control chip IC901 and
discolouring of the PCB where the thermistor lived. I soon
had a replacement fitted, then switched on. There was still
no supply to the chip however, as the 27V zener diode
ZD901 was short-circuit. When this had been replaced the

TELEVISION April 1999

Casehoo

power supply worked, producing an HT output of 145V,
but the set remained lifeless.

A scope check at the base of the line output transistor
showed that the line drive was missing. The TDA2579
timebase generator chip IC701 had only 4V instead of
12V at its supply pin 10. This was remedied by replacing
€933 (2,200uF, 25V), the reservoir capacitor in the feed to
the 12V regulator. To get reliable operation 1 also had to
replace the reservoir capacitors in the 8V and 10V sup-
plies, C932 (470pF, 16V) and C934 (220uF, 16V) respec-
tively.

Sony KVM2130U (BE1 chassis)

This set was stuck in standby with the BUS06DF line out-
put transistor short-circuit. But a replacement failed to
restore line output stage operation. PS802 in the HT feed
to the transformer was open-circuit, and there was no line
drive.

I replaced PS802 then found that the soldering at the pins
of the TDA2579A timebase generator chip IC551 looked
dull and crumbly. So I renewed the solder. This time the
set burst into life when it was switched on, and rigorous
tapping in a search for more dry-joints had no effect. A
nice one for a change!

Toshiba 216T9B

The field scanning was stretched at the top, with no scan
below the centre line of the screen. The cause of the trou-
ble was the field ramp capacitor C303 (2-2uF), which is
connected to pin 31 of the TA8659A colour decoder/time-
base generator chip IC501.

Sony KVX2532 (AE1B chassis)

The owner of this set rang up as I was turning the lock on
the workshop door at the end of the day. Our conversation
wasn’t helped by the fact that he was almost totally deaf.
Considering the sort of day I'd had however, the chance of
earning a few bob appealed. Fifteen minutes later 1 was
ringing his door bell.

I was shown the set, whose picture had severe foldover
at the bottom of the screen and stretching at the top. This
was almost certainly caused by capacitor trouble, the sus-
pects being the field scan coupling capacitor C531 (680uF,
25V) and the flyback boost capacitor C532 (100uF, 50V).
I had to write a note to tell him I’d be back in the morning
with the parts required.

Next day the repair went without hitch. Once the two
capacitors had been replaced the field scanning was cor-
rect.

SERVICING
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If you want to take your busi-
ness a stage further, why not
consider becoming a manufac-

turer's ASC? This should guaran-

tee you plenty of work and a
secure future, but calls for a lot
of effort and, probably, invest-

ment. Cliff Martin explains what

running an ASC involves

... at least
one technician
needs to be
good enough
to be able to
sort out the
real nasties.

Photographs
taken at ICTV
(Southern) Ltd.,
a Sony ASC.
Above, Seth
Butt, engineer.
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Setting up as an

Avthorised Service Centre

he aim of this article is to pro-
Tvide guidance on setting up a
workshop as an authorised ser-
vice centre (ASC) or, as Grundig
prefers to call it, a regional service
centre (RSC). It can’t be done with-
out considerable knowledge of the
brown goods servicing trade today,
either from the management or engi-
neer’s point of view. In fact it would
be a definite advantage to have both
types of experience. A manager who
has been an engineer is likely to be
more in tune with what is viable and
what isn’t, and is less likely to be
misled by engineers who are doing
the job inadequately. In other words
it’s necessary to be streetwise.
Setting up from scratch as an ASC
is not easy. You will be seeking work
directly from manufacturers or refer-
rals from them. Now look at it from
their point of view. They will expect
any business up for consideration as
an ASC to have a good track record
in the trade, something that a
fledgling company will take some

time to acquire. Most ASCs have
been around for a long time.

Place of Work

Anyone who thinks they can set up
as an ASC in a garden shed or a
garage can think again, no matter
how good they are. Security is very
important, also accessibility — espe-
cially if a lot of contact with the
public is envisaged. Carriers will be
used to deliver products to you for
repair, and adequate space will be
needed to cater for them.

A light industrial unit is ideal.
These are normally in an area that
automatically takes into account the
points mentioned above. Security is
vital: once word gets around that
large quantities of TV sets and
VCRs are being held, the local bur-
glary brigade will be only too happy
to relieve you of them. A decent
alarm system is essential, and doors
and windows must be protected so
that they are difficult to force. A
professional thief will always find

any weaknesses. Break-ins are
always a distressing experience, but
at least you know afterwards of any
security weaknesses. But it’s best to
beat them at their own game and get
it right first time. The local police
will be happy to inspect your
arrangements and advise on appro-
priate improvements.

Another factor is whether or not
there is another ASC in the locality.
Manufacturers are not keen to have
more than one within a specific
radius.

Requirements

If a manufacturer is interested in
appointing your company as an
ASC you will almost certainly be
paid a visit. The area TLO is usual-
ly given this task. and is often
accompanied by senior manage-
ment. They will be looking for a
neat, tidy workshop with a proper
reception area. Always bear in mind
that your reputation will reflect on
them as well. First impressions
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count a lot. They will also want to
be satisfied that there is adequate
insurance cover.

The variety of test gear available
will be taken into account: in fact
certain items will be mandatory. A
decent scope with a bandwidth of
60MHz or more on every bench
goes down well. Some method of
SMD rework, using one of the com-
mercially available units, with its
own static-free workstation, is a cer-
tain requirement. Some companies
grade their ASCs according to how
well they are equipped, which
relates to the products you will be
expected to service. While a firm
with a lower grading will be expect-
ed to take in equipment of any type,
it will be expected to pass items out-
side its skill range to a higher-grade
firm.

A TLO will probably assume that
if a company has a lot of gear it
knows how to use it. This is where
the quality of staff comes in. By the
time a product has been referred to
an ASC it may have been subjected
to a repair attempt by someone else,
possible a dealer or even another
ASC. Such jobs will nearly always
be difficult, with perhaps a few
more faults introduced along the
way — though this will often be con-
veniently omitted in any service
report you receive.

It follows that staff needs to be of
above average calibre in order to
deal with such problems. It may not
be possible for all your engineers to
be at this level, but at least one tech-
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nician needs to be good enough to
be able to sort out the real nasties.

Workshop  layout  obviously
depends on the equipment being ser-
viced. For example the audio sec-
tion will generate more noise than
the camcorder section. The cam-
corder specialist might not appreci-
ate a quick blast of heavy metal at
100W in his right ear while he is
checking around a 100-pin flat
pack!

Workbenches should be of decent
size and well lit, and carry only as
much test gear as is regularly used.
Items such as frequency counters
can be shared. A bench lamp that
incorporates a magnifier is very use-
ful.

Information Technology
Those used to a manual paperwork
system may be a bit dubious about
using computers to do the same job.
My opinion is that once a comput-
erised booking and invoicing sys-
tem has been installed and its use
has been mastered the previous
manual set-up will be history. A
dedicated software system, such as
the Servicebase one available from
PC Control Systems, is ideal.

An ASC that repairs camcorders
regularly will need a PC as a stan-
dard item of equipment — it will be
required for set-up routines etc. A
good computer system will save
time and money and give you access
to the awesome amount of informa-
tion that’s now available to the
trade. Bear in mind that over a rela-

tively short period of time a vast
amount of data will be accumulated:
there’s nothing better than a PC in
which to store and retrieve it.
Ordering spares via the internet is
now an option that an increasing
number of manufacturers and spares
suppliers offer, and it may be possi-
ble to obtain a discount when this
method of ordering is used. Whether
it’s faster than simply picking up the
phone is, however, debatable.

The Manufacturer’s Role
Be in no doubt that any manufactur-
er will consider sales to be its pri-
mary concern over service. But if
you are working on behalf of a
major manufacturer you have a right
to expect to be provided with a
decent standard of spares and back-
up service. Some manufacturers
have have their own fully-equipped
workshops, while others have only
very limited facilities.

It’s becoming more commonplace
for manufacturers to farm out
repairs instead of dealing with this
aspect of the business themselves.
So, if you find yourself with a repair
that, having explored all avenues,
you cannot do, the manufacturer
will probably arrange for a TLO
visit. Some TLOs are prepared to
get their hands dirty, while others
see themselves as being more in an
advisory capacity. If they cannot
come up with a solution, they will
usually arrange for the equipment to
be taken to a specialist repairer or
their own workshops.

COMMERCE
AR S T TR

A proper reception
area will be expect-
ed. Graham Atkins,
managing director,
mans the desk.
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It’s obviously important to obtain
accounts with as many manufactur-
ers’ spares departments as possible,
as this will ensure that correct parts
are available for fitting and will also
guarantee that technical advice can
be obtained. But the quality of this
advice does vary. You will some-
times be given clear and accurate
advice. At other times you will find
that the engineer you speak to
doesn’t have much specific knowl-
edge of the item that’s causing you
trouble and can offer only general
advice. It’s worthwhile making a
note of the specialists in a particular
field so that you can ask for them by
name.

Warranty Work

Part of the agreement with a manu-
facturer will be a requirement to
take in warranty repairs. The pay-
ment for these comes straight from
the manufacturer, in the form of a
warranty claimback. Rates vary, but
on average the equivalent of about
an hour’s time is typical. If you have
to spend two or three hours you are
likely to find yourself well out of
pocket. This may explain why a lot
of dealers are inclined to shift such

jobs to an ASC. It would be reason-
able to expect the dealer to pay the
difference between the actual cost of
the job and the claimback rate, but
most of them will not agree to this.
Some manufacturers actually forbid
such a charge being levied.

There are cases where the original
dealer has ceased to trade or the cus-
tomer has moved, so you get the job
from the customer directly. This
will be a manufacturer’s referral.
Products purchased abroad will also
turn up. It’s important to stand your
ground if an item doesn’t constitute
a warranty repair, and charge the
dealer accordingly.

Field Service
Some level of service of this type
will need to be offered, even if it’s
only an uplift to the workshop and
delivery back. This is especially so
with the current tendency to produce
larger and larger sets. With the
exception of some projection mod-
els, modern colour TV receivers are
not built with field servicing in
mind. So it’s far more cost-effective
to request a customer to bring the
product to the workshop.

As far as warranty repairs are con-

cerned, most manufacturers won'’t
pay extra on their claimback rates
for a field call. They will simply
give the customer a list of repairers,
the onus being on the owner to
arrange for transport of the unit.

Field calls to audio units are a
complete waste of time, and current
VCRs are almost as bad. The upshot
of all this is don’t waste money on
providing a high-level field-service
facility. Instead, aim at creating an
efficient workshop so that you can
achieve a decent throughput and a
good turn-round time.

In Conclusion

I hope that the above has been of
interest, especially to those wishing
to broaden their horizons a bit. To
run an ASC needs total dedication,
but it will bring you into contact
with a lot of people, some of whom
can be quite influential. It can also
broaden the product range that
comes your way. Items such as PC
monitors, security equipment, LCD
projectors and industrial electronic
products may well cross your path.
You’ll need a few black cats as
well, plus a nice, friendly bank
manager!
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The Joule A-400 Radio Decoder

If you already service car audio equipment, the A-400 could
_prove to be a very valuable additional source of income for
_ your company.

Electronic Sound Systems
Hilton Road, Aycliffe Industrlal Park

Newton Aycliffe, Co. Durham DL5 6EN
United Kingdom

Tel:

+44 (0)1325 310278

Fax: +44 (0)1325 300189
Email: elecsys@elecsys.demon.co.uk

For Your Radio Decoding Requirements

Please feel free to visit our Internet web site at elecsys.com
where you can download full details, pricing information and
- demonstration software. Or, visit us for an on-site
- demonstration. ‘

April 1999 TELEVISION




HYDROPONICS DO YOU GROW YOUR OWN?

We have a full colour hydroponics catalogue available
containing nutrients, pumps, fittings, environmental control,
light fittings.

WINDOWS 95 CD

As supplied with Hewlett Packard PC's these CD's have all
the window files on them and were intended to be used to
restore windows on a PC after a crash etc. £15 REF SX06
SATELLITE MODULATOR MODULES. Prices from just 9p.
Surface mount modulators full of components. Fitted with
an F type connector and a uhf connector. Pack of 100 £9.95
REF SS20

PROJECT BOXES

Another bargain for you are these smart ABS project boxes,
smart two piece screw together case measuring approx
6"x5"x2" complete with panel mounted LED. Inside you will
find loads of free bits, tape heads, motors, chips resistors,
transistors etc. Pack of 20 £19.95 REF MD2

REMOTE HEATING CONTROLLERS

with 30A mains relay from just 99p

These units were designed to be plugged into a telephone
socket. You then called the phone and some how it turned
the heating on. Each box contains lots of bits including a
mains 30A relay. Pack of 20 £20 REF SS34

TALKING COINBOXES. Prices from just 95p

These units were made to convert standard telephones into
pay phones, complete with coin slot assemblies and
switches etc. OFFERED TO YOU AT A BARGAIN PRICE
BECAUSE WE NEED THE SPACE! Pack of 10 £19 REF SS29
AC MOTOR BONANZA!. Prices from just 59p

Again we have piles and piles of these brand new mixed
motors which we need to clear in bulk at ridiculous prices!
Pack of 50 for £30 REF SS13

PIR CAMERA

Built in CCTV camera {composite output} IR strobe light, PIR
detector and battery backup. Designed to ‘squirt’ pictures
down the 'phone line but works well as a standalone unit.
Bargain price £39.95 REF SS81J. These units are brand new
modules designed to take 'pictures’ of intruders and then
transmit the pictures down the telephone line. The PIR
detects the intruder, fires the strobe light, this ensures a
perfect picture even in total darkness. The picture is stored
in memory inside the module and then sent by modem {not
included) down the telephone line. The units also have a
nicad battery pack inctuded presumably to maintain
operation in the event of mains power failure. Output from
the camera is standard b/w composite 320x240 pixels with a
90x65 degree field of view, the picture quality is excellent.
Each PIR aiso contains a video capture and compression
unit. The infra red strobe has a range of 15m. The PIR has a
range of 12m. Power requirements are 12v dc 400mA. Power
supplies available at £5 REF SS80. The units are supplied
with connection details etc but we do not have any
information on using the compression and capture unit or
interfacing to modems etc. The units do have operational
PIR’s, strobes and camera's {camera is 12vdc and gives out
standard composite 1v p-p video} how you adapt these to
work together is entirely up to you! Retail price for the units
was in excess of £200 each sale price £39.95 REF SS81J.
Power supplies £5 REF SS80.

TELEPHONES

Just in this week is a huge delivery of telephones, all brand
new and boxed. Two piece construction with the following
features - illuminated keypad, tone or pulse (switchable},
recall, redial and pause, high/low and off ringer switch and
quality construction, finished in a smart off white colour and
is supplied with a standard international lead {same as US
or modems} if you wish to have a BT lead supplied to
convert the phones these are also available at £1.55 each
REF BTLX. Phones £4.99 each REF PH2. 10 off £30 REF SS2
3HP MAINS MOTORS

Single phase 240v, brand new, 2 pole, 340x180mm,
2,850rpm, built-in automatic reset overload protector, keyed
shaft (40x16mm). Made by Leeson. £99 each. REF LEE1
BUILD YOUR OWN WINDFARM FROM SCRAP

New publication gives step by step guide to building wind
generators and propellors. Armed with this publication and
a good local scrap yard could make you self sufficient in
electricity! £12 ref LOT81

CHIEFTAIN TANK DOUBLE LASERS 9 WATT + 3 WATT +
LASER OPTICS

Could be adapted for laser listener, long range
communications etc. Double beam units designed to fit in
the gun barrel of a tank, each unit has two semi conductor
lasers and motor drive units for alignment. 7 mile range, no
circuit diagrams due to MoD, new price £50,000? Us? £199.
Each unit has two gallium Arsenide injection lasers, 1 x 9
watt, 1 x 3 watt, 900nm wavelength, 28vdc, 600hz pulse
frequency. The units also contain an electronic receiver to
detect reflected signals from targets. £199. REF LOT4
MAGNETIC CREDIT CARD READERS AND ENCODING
MANUAL £9.95

Cased with flyleads, designed to read standard credit cards!
Complete with control electronics PCB and manual covering,
everything you could want to know about what's hidden in
that magnetic strip on your card! Just £9.95 REF BAR31
HIPOWER ZENON VARIABLE STROBES

Useful 12v PCB fitted with hi power strobe tube and control
electronics and speed control potentiometer. Perfect for
interesting projects etc. 70x55mm 12 vdc operation. £6 each
REF FLS1, pack of 10 £49 REF FLS2

CENTRAL POINT PC TOOLS

Award winning software, 1,300 virus checker, memory
optimiser, discoptimiser, file compression, low level
formatting, backup scheduler, disk defragmenter, undelete, 4
calculators, D base, disc editor, over 40 viewers, remote
computing, password protection, encryption,
comprehensive manual supplied etc. £8 REF LOT97. 3.5
disks £10. REF LOT97

VIDEQC PROCESSOR UMITS ?/6v 10AH BATTs/24V 8A TX

Not too sure what the function of these units is but they
certainly make good strippers! Measures 390x320x120mm,
on the front are controls for scan speed, scan delay, scan
mode, toads of connections on the rear. Inside 2 x 6v 10AH
sealed lead acid batts, pcb’'s and a 8A? 24v torroidial
transformer {(mains in). Sold as seen, may have one or two
broken knobs etc due to poor storage. £15.99. REF VP2
DIFFERENTIAL THERMOSTAT KIT

Perfect for heat recovery, solar systems, boiler efficiency etc.
Two sensors will operate a relay when a temp difference
{adjustable} is detected. All components and pcb. £29 REF
LOT93

SOLAR WATER HEATER PLANS £6 REF SOLP

PC POWER SUPPLIES PACK OF 8 £9.95

That's right! 8 power supplies for £9.95! These are all fan
cooled (usually 12v} our choice of specs etc, and are sold as
seen. But worth it for the fans alone! REF XX17

COLOUR CCTV VIDEO CAMERAS From £99
Works with most modern video's, TV's, Composite monitors,
video grabber cards. Pal, 1v P-P, composite, 750hm, 1/3"
CCD, 4mm F2.8, 500x582, 12vdc, mounting bracket, auto
shutter, 100x50x180mm, 3 months warranty, 1 off price £119
REF XEF150, 10 or more £99 each 100 + £89

We get over 5,000 hits a day ...
check us out!

http://www.bullnet.co.uk

SMOKE ALARMS

Mains powered, made by the famous Gent company, easy fit
next to light fittings, power point. Packet of 5 £15 REF 5523,
pack of 12 £24 REF S524

4AH D SIZE NICADS. Pack of 4 £10 REF 4AHPK

ELECTRIC FENCE KIT

Everything you need to build a 12 vdc electric fence,
complete with 200m of fence wire. £49 REF AR2
SENDERKIT

Contains all components to build a A/V transmitter complete
with case £35 REF VSXX2

33 KILO LIFT MAGNET

Neodynium, 32MM £15 REF MAG33

10 WATT SOLAR PANEL

Amorphous silicon panel fitted in an anodised aluminium
frame. Panel measures 3' by 1' with screw terminals fof easy
connection. 3’ x 1° solar panel £65 REF MAG45

Unframed 4 pack {3'x1’) £68.99 REF SOLX

12V SOLAR POWERED WATER PUMP

Perfect for many 12v DC uses, ranging from solar fountains
to hydroponics! Small and compact yet powerful works
direct from our 10 watt solar panel in bright sun. Max hd:17
ft Max flow = 8 Lpm, 1.5A. REF AC8 £18.99

SOLAR ENERGY BANK KIT 50"x6"x12" 6v solar panels
{amorphous) + 50 diodes £99 REF EF112

PINHOLE CAMERA MODULE WITH AUDIO!

Superb board camera with on board sound! extra small just
28mm square tincluding microphone} ideal for covert
surveillance. Can be hidden inside anything, even a
matchbox! Complete with 15 metre cable, psu and tv/cr
connectors. £49.95 REF CC6J

SOLAR MOTORS

Tiny motors which run quite happily on voltages from 3-
12vdc. Works on our 6v amorphous 6" panels and you can
run them from the sun! 32mm dia 20mm thick. £1.50 each.
WALKIE TALKIES 1 mile range £37/pair REF MAG30

LIQUID CRYSTAL DISPLAYS Bargain prices

20 character 2 line, 83x19mm £3.99 REF SMC2024A

16 character 4 line, 62x25mm £5.99 REF SMC1640A

40 character 1 line, 154x16mm £6.00 REF SMC4011A
LM255X HITACHI LAPTOP SCREENS 240x100mm,

640x200 dots. New with data £15 REF LM2

SEALED LEAD ACID BATTERIES
12V 7AH, S/HAND
PACK OF 4 £10 REF XX1

YOUR HOME COULD BE SELF SUFFICIENT IN ELECTRICITY
Comprehensive plans with loads of info on designing
systems, panels, control electronics etc £7 REF PV1

200 WATT INVERTERS

Register for our
ELECTRONIC NEWSLETTERS
BULL-ELECTRICAL.COM

BULL
ELECTRICAL

250 PORTLAND ROAD,

HOVE, SUSSEX BN3 5QT
(Established 50 Years)
MAIL ORDER TERMS: CASH, PO OR CHEQUE
WITH ORDER PLUS £4 P&P PLUS VAT

24 HOUR SERVICE £6.50 PLUS VAT
OVERSEAS ORDERS AT COST PLUS £3.50
(ACCESS, VISA, SWITCH, AMERICAN EXPRESS)
Phone Orders:

01273 203500
FAX: 01273 323077
sales@bull-electrical.com

Plugs straight into your car cigarette lighter socket and is
fitted with a 13A socket s0 you can run your mains operated
devices from your car battery. £49.95 REF SS66

THE TRUTH MACHINE

Tells if someone is lying by micro tremors in their voice,
battery operated, works in general conversation and on the
‘phone and TV as well! £42.49 REF TD3

INFRA RED FILM

6" square piece of flexible infra red film that will only allow
IR light through. Perfect for converting ordinary torches,
lights, headlights etc to infra red output only using standard
light bulbs. Easily cut to shape. 6° square £15. REF IRF2
HYDROGEN FUEL CELL PLANS

Loads of information on hydrogen storage and production.
Practical plans to build a Hydrogen fuel cell {good workshop
facilities required) £8 set REF FCP1

STIRLING ENGINE PLANS

Interesting information pack covering all aspects of Stirling
engines, pictures of home made engines made from an
aerosol can running on a candle! £12 REF STIR2

ENERGY SAVER PLUGS

Saves up to 15% electricity when used with fridges, motors
up to 2A, light bulbs, soldering irons etc. £9 each REF
LOT71, 10 pack £69 REF LOT72

12V OPERATED SMOKE BOMBS

Type 3 is a 12v trigger and 3 smoke canisters, each canister
will fill a room in a very short space of time! £14.99 REF SB3.
Type 2 is 20 smaller canisters (suitable for simulated
equipment fires etc) and 1 trigger module for £29 REF SB2.
Type 1is a 12v trigger and 20 large canisters £49 REF SB1

HI POWER ZENON VARIABLE STROBES

Useful 12v PCB fitted with hi power strobe tube and control
electronics and speed control potentiometer. Perfect for
interesting projects etc 70x55mm 12vdc operation. £6 each
REF FLS1, pack of 10 £49 REF FLS2

NEW LASER POINTERS

4.5mw, 75 metre range, hand held unit runs on two AA
batteries (supplied) 670mm. £29 REF DEC49J

HOW TO PRODUCE 35 BOTTLES OF WHISKY FROM A SACK
OF POTATOES

Comprehensive 270 page book covers all aspects of spirit
production from everyday materials. Includes construction
details of simpie stills. £12 REF MS3

NEW HIGH POWER MINI BUG

With a range of up to 800 metres and a 3 days use from a
PP3 this is our top selling bug! Less than 1" square and a
10m voice pickup range. £28 REF LOT102

IR LAMP KIT

Suitable for cctv cameras, enables the camera to be used in
total darkness! £6 REF EF 138

INFRA RED POWERBEAM

Handheld battery powered lamp, 4 inch reflector, gives out
powerful pure infrared light! Perfect for CCTV use,
nightsights etc. £29 REF PB1

SUPER WIDEBAND RADAR DETECTOR

Detects both radar and laser, XK and KA bands, speed
cameras, and all known speed detection systems. 360
degree coverage, front & rear ear wave guides,
1.1"x2.7"x4.6" fits on visor or dash £149

LOPTX

Made by Samsung for colour TV £3 each REF $S52

LAPTOP LCD SCREENS

240X175MM, £12 REF SS51

WANT TO MAKE SOME MONEY? STUCK FOR AN IDEA?

We have collated 140 business manuals that give you
information on setting up different businesses, you peruse
these at your leisure using the text editor on your PC. Also
included is the certificate enabling you to reproduce {and
sell} the manuals as much as you like! £14 REF EP74

HIGH POWER DC MOTORS, PERMANENT MAGNET

12-24v operation, probably about 1/4 horse power, body
measures 100mx75mm with a 60mmx5mm output shaft
with @ machined flat on it. Fixing is simple using the two
threaded bolts protruding from the front. £22 REF MOT4
INFRA RED REMOTE CONTROLS

Made for TV's but may have other uses. Pack of 100 £39 REF
IREM

ONLINE
WEB CATALOGUE
bull-electrical.com

ELECTRONIC SPEED CONTROLLER KIT

For the above motor is £19 REF MAG17. Save £5 if you buy
them both together, 1 motor plus speed controller rrp is £41,
offer price £36 REF MOT5A

SONY STEREO TV CHASSIS

Assemblies comprising complete TVPCB excluding tube and
scan coils. Nicam stereo, mains input. Appear to be unused
but sold ‘as seen’. Would probably be good for spares or as
a nicam stereo TV sound receiver and amplifier. For
KV29F1U and KV25F1U(BE3D) PCB no's 1-659-827-12 1-659-
826-14 1-711-800-11 £20 REF STV1

RCB UNITS Inline IEC lead with fitted RC breaker. Installed
in seconds. Pack of 3 £9.98 REF LOT5A

RADIO CONTROLLED CARS etc

No remotes but good strippers for servos' motors and
receivers. Sold as is, no returns, mixed types. £3 each REF
RCC2

VOICE CHANGERS

Hold one of these units over your phone mouth piece and
you can adjust your voice using the controls on the unit!
Battery operated £15 REF CC3

LOW COST CORDLESS MIC

500' range, 90-105mhz, 115g, 193x26x39mm, 9v PP3 battery
required. £17 REF MAG15P1

AUTO SUNCHARGER

155x300mm solar panel with diode and 3 metre lead fitted
with a cigar plug. 12v 2watt. £12.99 REF AUG10P3

SOLAR POWER LAB SPECIAL

2x6°x6" 6v 130mA cells, 4 LED's, wire, buzzer, switch + 1
relay or motor. £7.99 REF SA27

SOLAR NICAD CHARGERS

4 x AA size £9.99 REF 6P476, 2 x C size £9.99 REF 6P477
5.25" FLOPPY DISKS

Pack of 500 disks £25 REF FDj
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NEI 2591FTXN

If there is no line oscillator opera-
tion — the set comes out of standby,
the red LED goes out but the green
LED fails to come on — check the
resistance between the tuner’s can
and the line output transistor’s
heatsink. It the reading is 22€2,
check for a dry-joint at the wire
link by capacitor C130. This capac-
itor is near the line output trans-
former.

If there’s no remote-control
operation, check whether the
TFMT4380N infra-red receiver
module is producing a data output.

If you unplug the line scan coil
plug to remove the chassis, take
care (o reconnect it. Should you
switch on accidentally with the
plug disconnected, R371 (1€,
0-25W satety) will go open-circuit.
The result is excessive width with
bowed verticals. P.B.

Philips 14PT1332/05
(L6.1AA chassis)

If the set is dead and the power
supply has failed, with transistor
7503 short-circuit and resistors
3514 and 3515 open-circuit, don’t
just fit the power supply kit and
swilch on. There could be a lault in
the line output stage — the trans-
former, transistor (7422), optocou-
pler (7420) or diode 6426 for
example — power supply failure
being caused by the overload.

Fault Finding

Certain component values/types
in the power supply have been
altered to provide improved perfor-
mance. The changes are as follows:
2503 changed (rom 2:2nF to 33nF,
part no. 5322 121 42489; 2512
changed from 220uF to 470uF, part
no. 4822 124 40198; 3512 changed
from 56k to 68k€2, part no. 4822
116 52297, and 6510 changed from
type C15V to type BZX79-C12,
part no. 4822 130 34197. These
upgrades should be carried out in
any set that has the original compo-
nent values/types.

In common with many other
small-screen portables, the power
supply in this model will not work
with a 60W bulb as a dummy HT
load. It will start when the mains
input is increased gradually, using a
variac, and the line output transistor
has been removed. Monitor the
power supply’s HT output constant-
ly while doing this, in case therc’s
a voltage runaway. P.B.

Philips 25PT727B/05
(GR£4AA chassis)

The picture was lacking in contrast
and the teletext had no red in the
display. Checks at the pins of the
video processor chip 1C7309
showed that the DC voltage at pin 2
(red text input) was low (2V). The
22nF chip capacitor C2358 was
leaky. P.B.

Grundig T55-730
(CUC73%I chassis)

The mains fuse had blown and the
chopper transistor was short-circuit.
The snag was that the transistor
was short-circuit collector-to-base:
300V at the drive circuit can cause
havoc! 1 had to replace the follow-
ing components: T665 type
MIJE18004C; D664 and D666 both
type 1N4003; CD654 and CD656
both type LS4148; 1C630 type
UC3842A; D663, a 6-3V zener
diode; and R661 220€2. In addition

there was a dry-joint at capacitor
C669. P.B.

JVC CS2190EK (BXII chas-
sis)

The tuning drifted for the first half
hour after switching on from cold.
Once a steady picture had appeared
it was marred by a Venetian-blind
eftect. Checks showed that the tun-
ing voltage was varying though the
supply rails were OK.

The tuning voltage is derived
from the station select module,
which contains the microcontroller
and EEPROM. Apart {rom resol-
dering dry-joints at the crystal and
microcontroller, the module is
regarded as being unserviceable. In
this particular set however the three
surface-mounted capacitors on the
right-hand side of the module
responded to heat/{reeze treatment.
I replaced all four surface-mounted
electrolytics, whose values are
3-3uF, 50V (two ol these); 0-47uF,
50V; and 22pF. 25V. This cured
the fault. M.M.

Ferguson TX10 Chassis
The original fault was a dim and
then no picture. It was cured by
resoldering dry-joints on the tube
base PCB, but the picture that
appeared was out of focus. So the
focus control was adjusted. Then,
as the set warmed up, a few bright
lines appeared at the bottom of the
picture. A squirt of freezer con-
firmed that the TDA3654 field out-
put chip was responsible for this.
The customer said he had not seen
these lines before, probably
because they were masked by the
poor focus. Once the repair work
had been completed | was rewarded
with an excellent picture. M.M.

Sony KVX2432U (AE1B
chassis)

The customer said there was inter-
mittent loss of the picture. Dry-
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joints in the IF can are the usual
cause, but not this time. When the
tube’s first anode voltage was
turned up there was a picture with
no blue content. The blue output
transistor Q709’s collector connec-
tion was dry-jointed. Lack of blue
drive to the tube was upsetting the
TDAA4580 video processor chip
1C301. M.M.

Ferguson C51F (ICC6 chas-
sis)

The customer said that it required
several goes before the set would
switch on. Checks showed that the
set was dead when switched on
from cold. For once the mains
switch was not to blame. The cul-
prit was the chopper transistor’s
470uF, 16V base drive coupling
capacitor CP29. M.M.

Pioneer SD21AVI

When this set was switched on all
you got was a blank screen with a
purple haze at the left-hand side.
Checks showed that there was no
video output from the tuner/IF
module. When a colour-bar signal
was injected at this point, there
were colour bars on the screen and
TV programme sound came from
the speakers. A check on the 12V
rail showed that a lot of ripple was
present. Once C522 (100uF, 25V)
and C525 (10pF, 25V) had been
replaced the ripple was gone, but
there was still no video from the
tuner. Video demodulation is car-
ried out by a TDAS5930 chip inside
the tuner. A replacement IC cured
the fault. M.M.

Philips G110 Chassis

This set had originally failed
because of a defective LOPT. A
couple of weeks later it came back.
Once again it was dead, but the
LED glowed orange for a moment
then went out. I brought the set
back to life by shorting the protec-
tion line, but it died when I tried to
switch to standby. To find the
cause of the trouble, I disconnected
each of the feeds to the protection
circuit. The culprit turned out to be
D6657 (LLZ-C20), which monitors
the 16V supply. When I removed it
the set went to standby as it should.
A new 20V zener diode restored
normal operation. M.M.

Hitachi C2564TN

There was reduced height, some
cramping, and intermittent field
collapse. Numerous dry-joints were
found in the field timebase circuit,
particularly around the TDA8178
output chip IC601. Resoldering
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them cured the intermittent field
collapse, but the scan distortion
was still present. Voltage checks
then revealed that the supply at pin
2 of IC601 was low — it was 16V
instead of 27V. The cause was
R609, the surge-limiter resistor (1€
safety type) in the 27V rectifier cir-
cuit. It had risen in value to almost
40Q. P.G.

Matsui 14V1R (Grundig
CUC7301 chassis)

The complaint was low sound. In
fact the sound couldn’t be increased
above the half way position on the
on-screen graphics. This suggested
that the set had a hotel mode and
was stuck in it, which turned out to
be the case.

The hotel mode is activated/de-
activated via the service menu. To
gain access, use the on/off switch
to switch the set off then press and
hold the ‘i’ button on the remote-
control unit while you switch the
set on again. Use the remote-con-
trol unit’s selection arrows to select
the hotel mode then off.

When the hotel mode is applied,
the maximum volume remains at
the last setting used and the station
channel menu is not available. P.G.

Philips CP90 Chassis

This set came in with a blown
mains fuse. On investigation |
found that the degaussing posistor
had disintegrated. So I replaced it
and also the 4-7€Q2 surge-limiter
resistor R3657 in the feed to the
bridge rectifier. Checks were car-
ried out in the power supply, but no
short-circuits were found. The 1nF,
2kV capacitor in the snubber net-
work (C2679) was replaced as a
matter of course — it tends to break
down under load.

At switch on the surge-limiter
resistor and fuse died, but again no
measurable fault could be found.
This time I replaced the 4.7Q2 resis-
tor with a bulb and then applied
power. The cause of the trouble
was eventually found to be the
BUTI1AF chopper transistor
Tr7677. It had developed a crack in
its plastic casing and was breaking
down to the heatsink, although the
transistor’s junctions were found to
be still intact when checked. P.G.

NEl 14NE3743
This portable refused to store chan-
nels. The customer noticed it only
when some of the already stored
channels required fine tuning. He
then discovered that the store func-
tion on the menu had vanished.

I had no service information, but

the set appeared to use a conven-
tional microcontroller chip plus an
EEPROM for the channel memory
and customer control settings.
These memory chips are suscepti-
ble to corruption or just general
failure. So I decided to try a
replacement. The EEPROM fitted
is a 24C02, which is a 2Kbit I2C
memory. As I didn’t have this par-
ticular type I used a 24C04. The
two types have the same protocol
and address system, the difference
being the memory size — the 04
version stores 4Kbits. Once the 04
had been installed the store func-
tion reappeared as a menu option
and operation was back to normal.

I’ve found that with most of
these I2C memory chips the next
available size up can be fitted if
necessary. The microcontroller chip
simply ignores the extra memory
locations. P.G.

Bush 2867NTX

There was no sound output. I’ve
had several of these sets recently
with this fault. The TDAI521A
sound output chip goes short-circuit
and its 4.7Q supply feed resistor
R811 open-circuit. The resistor is
on the main PCB while the IC is on
the Nicam stereo module.

Be careful with replacement
chips — some makes refuse to work
here, though I’ve had no trouble
with ICs of Philips manufacture. As
a matter of course I always replace
the speaker coupling capacitors
C365/366 (both 1,000uF): they tend
to develop leakage and kill the IC —
use capacitors rated at 63V.

This time however the sound
still refused to come on, with the
right channel output voltage at 3V
instead of the mid-supply voltage.
The sound section uses few compo-
nents, and the cause of the trouble
was soon traced to C374 (470nF)
which had a measurable 22MQ
leak. It’s the right-hand channel
input coupling capacitor. In the
interests of reliability I replaced the
left-hand channe! input coupling
capacitor C358 as well. P.G.

Toshiba 2101T

No picture or sound was the com-
plaint with this set. On test it dis-
played a channel ident on a blue
background (video mute) with no
sound. The tuning voltage varied
with station selection, and there
was a video output at pin 8 of the
IF board, but it didn’t get as far as
the LSI jungle chip IC501 which,
amongst other things, carries out
the colour decoding and video pro-
cessing.
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On its way to IC501 the signal
goes to the AV switching board,
where it’s split into separate Y and
C components. A signal fed in at
the scart 1 connector similarly van-
ished. Most of the processing on
this panel is carried out by QVO0!
(TA8720AN), which controls the
audio and video switching for both
scart inputs, for the S video socket
and the tuner signals. Switching is
controlled by pins 15 and 16,
whose status is determined by the
main microcontroller chip. For TV
these pins should both be high
(5V). This voltage was correct, the
cause of the signal loss being QV0l
itself. P.G.

Sony KVX2572U (AE2B
chassis)

There was intermittently reduced
width, with the HT at about 90V
instead of 135V. The cause was
transistor Q281, which forms part
of the audio protection circuit and
is mounted on the scart PCB. G.P.

Sanyo ED1 chassis

At switch on the set would trip a
couple of times then die complete-
ly. The cause was the TDA1521
audio output chip 1C390, which
was leaky. Part number is 410 030
8806. G.P.

Sony KVA2542U (AE2B
chassis)

There was no picture on any chan-
nel except AV. A look at the manu-
al program preset menu revealed
that all program positions were set
to EXT (AV input), and this could
not be changed. T put the set in the
service mode and looked at the
INIT BYTE menu. This revealed
that all the available TV systems
were set to off. Normal operation
was restored by switching System |
back on and resetting the system
for each program position.

I don’t know whether the set had
suffered memory corruption or had
been fiddled with. But for good
measure I replaced the non-volatile
memory chip 1C072 - after first
noting down the settings! G.P.

Sanyo ED1 chassis

The sound came on and there were-
on-screen displays, but there was
no picture. The VCU2136 chip
IC501 on the digital PCB was the
culprit. Its part number is 409 212
0608. G.P.

Sony KVX2982 (BE3B
chassis)

The cause of insufficient width
with no EW correction was circuit

protector PS801 (ICPF10), which
was open-circuit. The part number
is 1-532-605-21. G.P.

Nikkai Tara 10

There were two intermittent faults -

with this portable, either loss of the
picture or field collapse. Both were
caused by dry-joints — at D103 and
the field chip respectively. Resold-
ering cured the problems. G.S.

Nokia 3725

There was a dull picture: the chro-
ma was OK, but there was lack of
luminance. The output at pin 7 of
IC DDOL1 to the text PCB was OK,
but when it returned to pin 13 the
luminance was cramped. As it's a
low-cost plug-in PCB I simply fit-
ted a replacement. This cured the
fault. G.S.

Finlux 3821 (8500 chas-
sis)

Heavy black lines appeared intermit-
tently at the right-hand side of the
screen. They would gradually get
worse until the picture blanked out
completely. The video inputs to the
colour decoder chip 1311 were OK,
but the RGB outputs were faulty.
The cause of the trouble was noise
on the blanking input because of a
bad earth lead to the text PCB at pin
5 of St4. Hardwiring this earth con-
nection cured the problem. G.S.

Akai CT2870

The customer said this set was
dead. In fact is was tripping. He
was surprised when I told him that
it would have to be taken away for
repair. Back in the workshop the
LOPT proved to be the cause of the
trouble. E.R.

Samsung Z68 Chassis

If you get one of these sets with
about half an inch of foldover at the
top of the screen, replace the
TDAS8350 field/EW output chip
IC301. E.R.

Samsung CI3352 (P68
chassis)

This 14in. portable had a dead
power supply. A common cause of
the fault is the SDH209B chopper
control chip IC801, but a replace-
ment made no difference. The cul-
prits turned out to be diodes
D810/811 (both type IN4148) and
the 7-5V zener diode DZ825. As a
precaution I also replaced C852
(470pF, 16V), though it read all
right when checked with a capaci-
tance meter. It’s the LT reservoir
capacitor on the primary side of the
power supply. E.R.

Philips 21PT166B

One of these sets came in with the
P6NAG6OF1 chopper FET short-cir-
cuit. As nothing else appeared to be
faulty I simply fitted a replacement.
Unfortunately the set remained
dead. The MC44603P control chip
had failed. S.L.

Ferguson T59F (TX92
chassis)

This set sometimes failed to come
on from cold, pulsing three or four
times. Heating and freezing would
not instigate or cure the fault. I
eventually discovered that RP28
had gone high-resistance. It’s a coil
that connects the on/off switch cir-
cuit to pin 11 of the TDA4605
chopper control chip. It measured
7€2: the replacement was nearer to
1Q. S.L.

Sony KV25F3 (BE3D chas-
sis)

At switch on this set tripped off to
standby. As no obvious cause could
be found, 1 decided to disable the
protection and run the set up using
a variac. This showed. in a spectac-
ular fashion, that the LOPT was
faulty. It’s important to quote the
set’s serial number, as the LOPTs
differ.

After fitting the replacement
transformer I had good colour pic-
tures but there was no sound and
EW distortion was present. IC1200
(TDA7264) was responsible for
the loss of sound. The causes of
the EW fault were 1C800
(LM393P) and D800 (ISS133T),
which were both leaky. Some
slight adjustments then produced
normal results. Entry to the service
mode is obtained by pressing on
screen display. digit5, vol+ and
TT. S.L.

Ferguson D59F (ICC9
chassis)

The cause of intermittent loss of
line sync when warm was the
STV2160 chip IVO1. When you fit
the modified chip now supplied,
CV46 should be changed from
10nF to 33nF — a surface-mounted
22nF capacitor is provided for con-
nection in parallel with the original
CV4e.

The chip can fail as a result of
flashovers. There’s another modifi-
cation to deal with this problem.
Remove the SMD jumper JV56 and
replace it with a 4.7kQ resistor,
part no. 60079900. S.L.

Toshiba 2512DB
The symptoms with this set were
lack of width with severe cogging
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from cold. The cause was C424
(4-7uF, 100V) which is on a sub-
panel at the front right of the chas-
sis. S.L.

Sony KV2096

The customer complained about
intermittent red and green flashing.
I've had quite a few Sony tubes
produce this, and suspected the
worst. Fortunately the tube proved
to be faultless. I resoldered the
usual resistors, using HMP solder,
and left the set running. After about
half an hour strange things began to
happen to the picture. Red and
green streaks appeared, and at one
point there were small red and
green squares all over the screen.
Just as suddenly the fault would
clear.

Somewhere in the back of my
mind I recalled a similar fault and
reached for the remote control unit.
Pressing the teletext button had no
effect, except that now I couldn’t
change channels. So the text mode
was being selected but not dis-
played. I pulled the cover off the
text panel and found the
SAAS243P chip sitting in a holder.

I've known these holders to go
high-resistance. So I removed the
chip and the holder, then soldered
the chip in directly. The set — and
teletext — then behaved correctly.
A.J.R.

Philips 28DC2070 (D16-1lI
chassis)

Picture flashing was the complaint
with this set. When I tested it I
found that the picture would blank
for a split second at irregular inter-
vals. The signal was fine up to the
digital video panel: after that the
signals blanked on and off. There is
no parts list for the digital board —
you have to order a service
exchange. Everything was OK
when one had been fitted. A.J.R.

NEI CTV6IR (Indiana 100
chassis)

This set operated intermittently
because of dry-joints at the start-up
posistor and D80S (1N4007), which
is in the chopper transistor’s drive
circuit. It also suffered from tuning
drift. A replacement ZTK33 tuning
voltage stabiliser (D001) cured the
drift problem A.J.R.

Philips 14PV182 TV/VCR
combi

This almost new unit was cycling
on and off at about one second
intervals. No shorts could be found
anywhere, and the line output trans-
former wasn’t suspect as the unit
was in standby. The cause of the
fault was the MC44603 chip in the
power supply (IC7130). C.J.G.

Goodmans 205N
(Daewoo CP365 chassis)
The fault symptoms with this set
were poor field linearity and tuning
drift. Both were caused by the 8V
regulator 1402 which was running
very hot, though the load on it was
not excessive. C.J.G.

Hitachi CMT2700

This complex multistandard set
claimed to be a G7PI chassis, but
was nothing like the G7PS we all
know and love (!). The complaint
was loss of field sync. With the aid
of the circuit diagram thoughtfully
provided by the set’s owner I even-
tually traced the cause to a 10uF
electrolytic capacitor on the NTSC
subpanel. C.J.G.

TELEVISION

ELC EAST LONDON COMPONENTS LINE OUTPUT TRANSFORMERS VIDEO HEADS FROM £6.99 NIKKAI BABY 10 DEGUSSING ROD
AUDIO TELEVISION VIDEO OVER 100 MODELS AT LOW PRICES OVER 200 MODELS REGULATORS £11.00 £29.99
COMPONENTS AT VERY KEEN
AKA} MITSUBISHI IC'S TRANSISTOR
PRICES Crz125 £16.99 | CT2145 £16.99 e L oo 820 MIXED VHS ALIGNMENT
TEL- 0181472 4871 CTaaro R NS el v £1.50 | TA8251 £12.99 RESISTOR KIT IARE
FAX: 0181-503 5926 Cra879 £16.99 | 1451R £16.99 | BA3910 £7.99 | TAB255 f1299 | 10 OF EACHVALUE BAND TRACKING, TAPE
L e.|BES ORI od) dwaTsser | TRuenoRteuPiT)
X10,1 £16. ] : . X
4 WAY UNIVERSAL M TR AD 1699 | PANASONIC BA5412 £2.50 | TA8718 £5.50 . WATTS £10.99 CURVE, AUDIO SYNC
REMOTE TVR1,2,3.4 £16.99 | TLF14567 £16.99 | CNX62A £1.50 | TDA1552 £3.50 HEAD AZIMUTH
BEKG TLF 14580 £16.99 CNK&ZAF et .gg 182:?23 £3.50 40 MIXED TRACKING PLAYBACK
L ! 14 £16.99 | HBNABOF1 f 4 £3.50
Unigue illuminated ooy 1890 | Tr15505 £2127 | HA13128 £4.00 | TDA1557 £4.00 OCSAPACZIEO?;(IT SWITCHING POINT
) H TLF15506 £21.27 | HA13130 £4.50 [ DA2050 £250( 1 1,22, 4.7,10, I
key (TV, VCR, SAT, 1:’2371 £16.99 | TLF15534 £25.00 | HA13150 £11.00 | TDA3565 £2550 22047 100, 220 £28.99 only
CD/HI-FI) 2059NTX £16.99 | TLF15542 £25.00 | HA13151 £8.50 | TDA3640 £3.50 il g g
indi DECCA TLF15548 £29.99 | HA13155 £8.50 [ TDA3653B £150| 5 OF EACH VALUE PATTERN
inaicators DN8652 £16.99 | TLF15606 £25.00 | HA13157 £8.50 | TDA3651 £1.89 63 VOLTS £3.99
DT9476 £16.99 | PHILIPS LA4280 £2.50 | TDA3654 £1.50 g GENEHATOH
ma(‘mfum'ti()n key 94! £16.99 | 2A, 3A £14.99 | LA42B2 £3.50 | TDA4503 £3.50
) TNG422 £16.99 | GR2.2 £16.99 | LA4440 £2.00 | TDA4601 £150| 33 PIECE TAMPER Colour bar, Cross hatch,
FERGUSON CP90 £14.99 | LA4445 £2.00 [ TDA4605 £1.99 Stai
24 bt processor s ges| CLES,  gas|bee  Ba s, pa| PROGESECLAITY
oS £125% | Gaoae £14.99 | LA4700 £3.50 | TDA7348A £9.99 BITS £5.99 COMPACT PORTABLE
Ergonomically TX100 £12.99 | SAISHO LA4705 £4.00 | TDA7385 £9.99 .- ¥ £84.99 only
: kevoad iccs £16.99 | CT142RX £16.99 | LA7830 £1.50 [ TDAB170 £1.70 .
designed keypaa ICC7 £16.99 | CT149TXA £16.99 | LA7832 £2.50 | TDAB171 £4.00
I6C8 £18.70 gIAMaSUNG LA7835 g 50 %ﬁgﬂz £2.00 Capacitance Meters
. . 33 £16.99 | LA7836 50 175 3.00 i M
Replaces up 104 i SS_SS Cl5012 £16.99 | PA32029B £8:50 [ TDAB178FS £6.99 CapscitanceMeleniCuiS
remote controls 59L7 16.99 | Cl5822 £16.99 | PALOOGA £9.99 | TDAB305 £4.99 g
A59F £16.99 | CX1541 £16.99 | STK463 £10.00 | TDAB350Q £350
. . B59F £16.99 | CX3312 £16.99 | STK465 £11.00 | TDAB380 £2.50
Child security C51ND £16.99 | CX5012Z £16.99 | STK413211 £7.00 | TEA1039 £1.50
feature D59F £16.90 | SANYO STK4141V £8.00 [ TEA2018A £1.50
D78N £16.99 | CBP2145 £21.27 | STKa14211 £7.00 [ TEA20288 £375
e glgdl SR Sw) cLaweweren
astex: ‘ 1 RIE £16.99 - L -
iasiextielorext GOQSNSSG s C3720H £16.99 | STK418211 £10.00 [ TEA2164 £2.50 200 AMPS AC/DC .
CUC3300 £14.99 | C2123H £16.99 | STK419211 £10.00 | TEA2165 £250 DIGITAL £59.99 An accurate, capacitance
£12.99 oom,  gemlmoees  agime  gw | mele provking
. 14R £16.99 : 4 H .
‘IQVT\Z/OR ¥ £16.99 | DV5132 £16.99 | STR10006 £4.50 | TEA5101 measurements over a very
BN, o[RS gl rid e
1147 £16.99 ! I
REP LACEMENT REMOTE angT £16.99 | KV2096 £16.99 | STR54041 £3.50 [ UCaga2 OIOI2000U
CONTROLS FROM £5.99 C21P228 £16.99 | KV21XRTU £16.99 | STR58041 £3.50 | UPC3844 ACCURACY 0.5%
oA B Desismed o) o e2a00
197 £21.27 I .
ELC EAST LONDON COMPONENTS 852537 £21 _§7 LVDX21TU £16.99 | STRD4420 £6.00 | UPC1310V T t
63 PLASHET GROVE, EAST HAM, | CPT1476 £1430 | KVE2911 £18.99 | STRDS441 (5200 | UpC1asy ransparen
1 16. 6545 I C1394 P
LONDON E5 1AD. TEL: 01814724871 | SET2178 D490 | kvxaias £16.99 | STRME549 Sitiool|lurc fass Service/Cassette
two minutes watk from Upton Park Tube Station | CpT2478 £16.99 wizssg g g.g g;gggggg gs.oo _LI_JRPE '1‘ ‘ggmns 5 — I
255 i 6.00 s
VISIT QUR SHOP 8512283 §}23§§ TOSHIBA STRS6309 £6.00 | BU250BAF ! £1.99
OPEN MON-SAT SAM-6PM T 140R4B £16.99 | STVaa79 £6.99 | BU2508DF . L !
100's OF TOOLS. COMPONENTS DIGI 3 £16.99 | 1400TBT £14.50 | TA7288 £2.50 | BU2525AF i Special i -
. ST3876 £16.99 | 145E7B £15.50 | TAB205 £3.00 | BUZ90A :
INSTRUMENTS, REPAIR KITS, TX3537 £16.99 150R$§T §1 i.sg ;ﬁgg]; £3.00 guzm:F .
JVC 1510 14.5 £2.00 2000, E Pulle;
BOOKiD& LRI CHODOSE HEOH C14ET1 £16.99 [ 155798 £16.99 | TAB218 £7.00 | S2055AF £1.50 | Closed Circurt Black and ony
D £1.50 P/P + 17.5% VAT AV25F1 £21.25 | 175798 £1450 | TAB220 £5.00 | 25A1302 £299 | White TV. Camera with | £3.0s ]
ALL GOODS DESPATCHED SAME DAY AV28F1 £21.25 | 2100TB £18.70 | TAB221 £6.00 | 25C3281 £2.99 .S.ound
PRICES SUBJECT TO CHANGE MATSUI 215788 £14.45 | TA8223 £5.00 | 2SD1555 £1.99
20917 £16.99 | 2512DBT £18.70 | TA8227 £2:50 [ 25D1878 £1.99 £74.99 |
WITHOUT NOTICE. 2092T £16.99 | 2812DBT £18.70 | TAB229 £3.00 | 25D1887 £2.60 .99 only
VISA, ACCESS ACCEPTED. TDA8178S REMOTE TESTER £14.99 CD TEST DISC £9.99 FREQUENCY COUNTER £99 SOLDERING STATION £50.00
MIN ORDER £5.00 REPLACEMENT £4.99 SATELLITE FINDER KIT £29.99 MICROWAVE LEAK DETECTOR £14.99 DIGITAL MULTIMETER FROM £9.99

TELEVISION April 1999

401




402

What

ite]

A varied collection of TV problems - and problem customers. Donald
Bullock’s servicing commentary

other day when a strange-look-

ing chap appeared at the door.
He flung out his arm, looked along
it as though it was a rifle, and came
in.

“Nothing the matter with my
nerves” he announced, “but 'l tell
you now. That bus was terrible.
Never known anything like it.”

I went outside and looked up and
down the road but couldn’t see a
bus. “Where is it?” I asked.

“In the set” he replied, then ran
out and came back with a 25in.
Mitsubishi Model CT25B2STX,
which he plonked on the counter.

I waved him out just as Stephen
entered. He plugged the set in and
switched it on. There was a promi-
nent buzz over the sound.

“It’ll be the usual IF strip trou-
ble” he commented, “dry-joints for
a start, and probably some of the
0-47pF, 50V electrolytics will be
low.”

He was right. When we checked
the sound IF circuit it was full of
dry-joints. Resoldering brought
about an improvement, but the elec-
trolytic capacitors had to be
replaced to clear the trouble com-
pletely.

I was tidying up the counter the

Nothin’ Wrong

Our next visitor, Mr Clandon,
brought with him a Sanyo CTP6134
colour set (83P chassis).

“Don’t get me wrong” he started
off, “there’s nuffin’ wrong with ’im.
Not at first, anyhow.”

“Then why have you brought it
here?” I asked.

He looked at me scornfully.
*’Cos he’s faulty, of course” he
replied.

I patted my pockets for my
tablets and leaned forward. “What’s
wrong then?” I asked quietly.

“We switches ’im on, right?”

I nodded.

“’E works OK, right?”

I nodded again.

“Then, just as the cat starts
whining to go out, ’e changes chan-
nels. Zonk, zonk he goes. Just like
that. Zonk, zonk, BBCI1. Zonk,
zonk, BBC2. I ’ates BBC2. Zonk,
zonk, Channel 5. That ’ent too bad.
But, I meanter say, surely I’ve got a
right to say what channel I watches,
in my own 'ouse anyways?”

“I should think so” I agreed, “I
think it’s shameful. Leave it with
us Mr Clandon. We’ll get it right.”

Paul tuned in a picture and stud-
ied the screen. A slight hum bar
was present on the picture, and
after a while the set began to
change channels of its own accord.
“Ripple on the HT I reckon” he
said, “case of checking the elec-
trolytics I suppose, biggest first.”
He found the culprit almost imme-
diately. It was the 130pF, 400V
electrolytic on the primary side of
the chopper circuit. There was visi-
ble leakage and on test it was
almost open-circuit.

Quick Departure
There are some folk [ just don’t
like. Yobbos. This fellow barged in
with with an ancient Ferguson set —
one fitted with the TX10 chassis.
“OK mate?” he asked as he
dropped it on my hand, “now I
don’t wanna spend much on this
’un. That thin bloke at Snoddies
almost got a clout earlier. Wanted
forty quid. I don’t mind parting with
a fiver or a tenner, but that’s it.”
My attention began to stray.
Stephen noticed and stepped in.
“Why not have an estimate, sir?” he
smiled, “it’ll cost you only ten
pounds, and if you accept we’ll
deduct that from your repair bill.”
There was a bit of banter, then
our visitor picked up his old banger.
“Ta-la” mate he called as he depart-
ed through the door.

Mixed Pair

Mr Ansell lives out in the sticks. He
came in clutching a coiled length of
coaxial lead in his hand.

Paul stepped forward. “Hello,
sir” he beamed, “how can we help
you?”’

“Me ol’ telly’s gone a bit dim.
Merry Widow next door reckons
it’s the tube. Anyway I brought this
for you to check over.” He handed
over the length of coaxial cable.

As Paul’s face started to contort,
Mrs Harpson glided in and smiled
sweetly at me. “My set’s causing
trouble again, Donnie” she cooed,
“will you help me bring it in from
the car?”

“Leave it to me” I replied. As 1
went out I glanced at Paul, who was
doing his best with Mr Ansell.

“What do you mean Mr Bullock
— this ain’t the tube?” he was say-
ing.

Mrs Harpson's set was an old
Amstrad 20in. TV/VCR combi,
Model TVR3. “Takes a while to get
going” she said. I went straight to
the chopper power supply and
found that the 1uF, 50V feedback
capacitor C307 had gone low in
value. It nearly always does. A
replacement got the set working,
but a terrible scream now came
from the power supply. This was
caused by the 3,300pF, 1kV disc
capacitor C310 in the snubber net-
work.

Paul was still busy with Mr
Ansell but seemed to be making
some progress, albeit slow. “So
you’ll bring it in then” he said.

“Yes” replied Mr Ansell. “Now,
do I bring the whole set in, or only
this glass thing you reckon is the
tube?”

Paul pulled up his stool and pre-
pared himself for more of the same.
Later, while we were having
lunch, he said “this trade seems to

be a non-stop pantomime. When I
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go out to do the calls I'll get more
of the same. Do we get all the odd-
balls, or just our share?”

“Take it from me” [ replied, “it’s
the same throughout the trade.
Always has been. And I"ve worked
in all sorts of workshops.”

Coarse Lines

At which point Sid Porter came in
with a 21lin. Toshiba set, Model
210T6BT. “Hello Don” he started
off, looking back through the door,
“what do they charge in the pie
shop across the road?”

“About forty pounds each” I
replied, but he was gone.

Stephen plugged the set in and
found that the display consisted of a
screenful of coarse lines. He located
the field timebase and started to
check the electrolytics. When he
came to the linearity feedback
capacitor C317 (2-2uF, 50V) he
made happy noises. “Down to less
than 1puF” he said. A new one
restored normal field scanning.
Then Sid reappeared, pie in hand.

“I likes comin’ here” he said.

“Ta” I said, “but we’re not all
that special.”

“Ain’t that” he replied. “You’ve
a good pie shop opposite. Better
than Fat Florrie’s place next door to
Snoddys. By the way, what do |
owe you?”’

“Ten pounds” I said, “but if there
are any more funnies it’ll go up to
thirty.”

Interference

Mr McCorquadale is a tidy man
with a little toothbrush moustache.
He speaks in a whisper.

“We've got three sets at home”
he leant over and whispered, “and
they’re all faulty. The pictures keep
breaking up every few seconds.”

“What about the sound?” I asked
quietly, speaking close to his ear.

“It sort of squelches in sympathy
with the picture disturbance” he
replied, barely audibly. “It all began
when we bought the Sony out of the
paper.”

I pursed my lips and studied my
kneecaps for a few seconds. Then [
leant across to his ear. “You’d bet-
ter bring us the Sony” I breathed.

“Thank you Mr Buttock, I'll get
my wife to drop it in” he said as he
made off.

A while later Mrs McCorquadale
appeared with the Sony set, a
KVM2151U (BE2A chassis). I
turned my ear towards her as she
breathed in to speak, then wished I
hadn’t.

“I’ve brought the Sony” she
blared with a voice like a foghorn.
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“Give us a ring dear, would you?”

We plugged it in and sure
enough it began to flash right away,
with the colour dropping out in uni-
son. What’s more, it produced simi-
lar troubles with every other work-
ing set in the place.

Stephen knew all about this one.
The cause is dry-joints at the line
output transistor’s heatsink, which
should be solidly at chassis poten-
tial. The earthing becomes intermit-
tent. He reckons it’s become quite a
common fault. Resoldering the
joints cured the problem — with the
set and all the others it was affect-

ing.

Grundig G1000 chassis
I don’t like sets that are fitted with
the Grundig G1000 chassis. There
are a lot of them about, and they
seem to bounce quite often. This
particular example was a Matsui
14R1. The fault was no sound.
After resoldering dozens of dry-
joints in various stages I checked
R550, the 4-7€ resistor in the 9V
supply to the TDA2822M audio
output chip IC550. It was open-cir-
cuit. A replacement restored the
sound.

No Colour

Mrs Wixey is a big, calm woman.
We spied her, in her sheepskin coat,
sailing along the pavement towards
the shop like an ocean liner. She
had a Mitsubishi 21in. Model
CT2145BM in her arms. When she
arrived she plonked it on the
counter.

“He’'s old, dear, but aren’t we
all?” she breezily announced to me.

I drew myself up to my full
height, but she continued to look
down at me.

“Colourless” she added.

“Now look here™ I began.

“No colour at al} on this set” she
continued, “and I ain’t paying for a
colour licence only to watch a
black-and-white picture. No way.”

Paul had a go at this one, which
was refreshingly easy. The chassis
is the Euro 6 and the colour decoder
is IC252, type TDA3565. It was
discoloured and was running hot. A
replacement restored the colour.

The New TX90 Chassis
This is the Thomson chassis, not the
older Ferguson one with the same
designation. We had two of them in
that day. The one Mrs Finnegar
brought along was a 20in. Ferguson
Model C49F which wouldn’t tune.
This was also a straightforward
fault.

A check at pin 4 of the tuner

COMMENTARY

“You’ve a good pie shop opposite.”

module showed that there was no
33V input. It’s derived from the
180V line — the one used for the
RGB output stages. The feed to the
ZPD33 33V stabiliser DHO04 is via
RHO4 (27k€, 0-43W) and RHO6
(12k€2), an arrangement I’ve always
felt to be a bit unsatisfactory. In this
case RHO4 had gone open-circuit.

Mrs Cheesman’s Ferguson C39F
was dead. The cause of the trouble
was RP23 (0-22€Q, 0-5W safety) on
the secondary side of the chopper
transformer. It was open-circuit, the
result being no line oscillator start-
up voltage.

A Philips GR1-AX

It was getting on and we were clear-
ing up after a busy day when Dr
Pascall phoned about his Philips
14GR 1227/05B.

“What’s up with the Doctor’s
set?” I asked Stephen.

“Line output transformer” he
replied.

“Your set needs a heart trans-
plant” I told the doctor, “forty
pounds or so altogether.”

The symptoms were sound and
EHT but no picture, because the
tube’s first anode voltage was miss-
ing. It’s becoming quite a common
fault with these sets. We tend to fit
an HR Diemen manufactured trans-
former that we obtain from
Grandata under part no. LOT90.

403



We welcome letters from our
readers and try to publish as
many as we can. You can send
them typed, handwritten, or on
disc. Address them to the
Letters Editor, Room L302,
Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS.

Digital Quality

I read with interest the letters
(March) regarding poor digital TV
picture quality. While I agree with
the comments made, I feel that
there is more to be said.

An increasing number of pro-
grammes are being recorded digi-
tally, particularly by the BBC, and
some older programmes, notably
Last of the Summer Wine and Red
Dwarf, are being repeated in ‘digi-
tally-remastered’ form.

A number of irritating anomalies
are seen with these digitally-pro-
cessed programmes when viewed
using normal PAL equipment. Poor
lip-sync between sound and vision
for example. The cause of this may
be the way in which MPEG com-
pression processes moving images
in order to reduce the transmitted
data rate. I’ve noticed that facial
expressions and eye-blinks are
often ‘slurred’ by varying amounts
that could depend on the amount of
data compression used. It would be
interesting to know whether deaf
viewers find it more difficult to lip-
read with such pictures.

Other anomalies are judder with
fast-moving objects, ‘cogging” with
difficult images such as the edges
of bright metal objects, particularly
chromium plating, and a peculiar
‘cardboard cutout’ effect around
people standing in front of a back-
ground. The latter effect varies as
the camera pans sideways.

Like E.C. Westcott, I've noticed
that with digital TV the definition

is often compromised and that peak
white often looks crushed, particu-
larly with outdoor scenes that
include a lot of sky.

Overall I find that, in compari-
son with analogue TV, these
anomalies make digital images
fatiguing to watch. Considerable
improvement will be required to
bring digital picture quality up to
the standard achieved with current
analogue technology. I will certain-
ly be sticking with my analogue TV
sets for the foreseeable future!
Simon Pearson,

Chipping Norton, Oxon.

Salora M Chassis
Problem

“Some you win and some you
loose” they say. This one I lost big
time! The set was an Hitachi
Model C25P759, which is fitted
with the Salora M chassis. If ever
there was a job to shatter your
confidence and belief in your abil-
ities, this was it.

It started off as a routine “dead,
no functions” job. I followed the
guide provided by Chris Watton in
his excellent article on this chassis
in the August 1997 issue, and soon
discovered that the line output
transistor was leaky base-to-col-
lector. [ was now quite enjoying
myself. After fitting a new transis-
tor | switched on, and felt good as
I heard the rustle of EHT and
watched the tube’s heaters start to
glow. Life isn’t so bad really, I
thought. I should have known bet-
ter of course. As soon as the pic-
ture appeared | became totally
depressed and stared viciously at
the screen, demanding that the
east-west bowing go away. It
didn’t.

The BS208 EW driver FET
TBS526 had split in half. Though
it’s very expensive at about £10
(including VAT, post etc.) I didn’t
have a choice — the set couldn’t be
returned with a picture like this. I
ordered a replacement and fitted it.
There was no difference, and the
new transistor was getting very
hot. In fact it split in half before I
had a chance to switch off.

My next step was to check the

estimate I'd given. Two more tran-
sistors and there’d be a loss. Just
in case, I upped the estimate by
£20. This was very reluctantly
accepted, so I knew there would
be no more funds available for the
job. I ordered two more transistors
and, feeling rather lonely, had a
long conversation with a very
helpful, or at least sympathetic,
man at the supplier (Chas Hyde).
He explained that the transistor
was expensive because it had to be
specially approved by Hitachi and
was costly to buy at source.
Normally however it was all that
was required to fix the problem.
He even phoned Hitachi
Technical, then phoned back to
confirm this. I was very impressed,
but reluctant to possibly destroy
two more transistors at a cost of a
further £20.

Guided by Chris Watton’s arti-
cle, I checked everything to do
with the EW circuitry. I replaced
three transistors and, once again,
the BS208. Capacitors and resis-
tors were replaced, though I could
find nothing wrong with the origi-
nals. Ever hopeful, I switched on.
There was a perfect picture, and a
warm glow spread over my body
as I started to write out the
invoice. Bet it was a dry-joint [
thought.

I confidently turned and
glanced at the picture. The warm
glow turned to desperation. The
raster sides flickered in, out, then
finally in again, coming to rest in
the original EW bowed state —
with a blown BS208. One to go!

The only component that hadn’t
been replaced was the pincushion
modulation transformer. I removed
it for closer examination, but there
were no signs of stress. Still, what
else could I do? It had become a
do-or-die situation. The cost of the
special-order coil is £22. This,
with the remaining BS208, would
turn the job into a loss — taking
labour into account, it had long
since become one. But if I was
correct and the transformer was
the culprit, at least I might earn
something and learn a bit for next
time.

continued on page 419
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Grandata Ltd

distributor of electronic components

TRANSISTORS/LINEAR ICs

Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
BC107 8p | BD434 30p | BU126 65p | BUV4BAF  325p | MJ4502 300p | 4N35 50p | LINEAR ICs AN6340 600p | BA335 55p | BA7004 200p
BC108 8p | BD435 31p | BU128 125p | BUV48C 250p | MJ10012  300p AN203 210p | ANB34T 200p | BA338 80p | BA7007 200p
BC109 8p | BD436 30p | BU133 125p | BUVSO 425p [ MJ11015  250p CTIFIER AN210 Tesp | ANE342 325p | BA340 75p | BA7021 180p
BC109C 10p | BD437 28p | BU137 150p | BUVB1 1000p | MJ11016  300p | RECTIFI ANS1T 1505 | AN6344 440p | BA343 60p | BA7022 350p
BC140 20p | BD438 36p | BU180 100p | BUV70 200p | MJ11032  800p | DIODES AN214Q 170p AN6345 400p | BA336 175p | BA7025L 100p
BC142 20p | BD439 40p | BU184 100p | BUVSO 175p | MJ11033  800p | gy197 8p | AN217P a5p | AN6345 350p | BA401 60p | BA7107 475p
BC143 20p | BD440 40p | BU204 65p | BUVI3 375p | MJ15003 2509 | By133 8p | AN228 280p ANB350 610p | BA402 50p Bﬁ72125 200p
BC147 8p | BD441 40p | BU205S 70p | BUW11A  200p | MJ15004  300p | gy1gs 40p | AN2E2 T50p | ANE352 450p | BAST1 145p | BA7252S  150p
BC149 8p | BDS33 50p | BU206 100p | BUW11AF  225p | MJ150156  250p | gy17g 350 | AN259 250p | ANE35S 300p | BAS14 160p Bﬁ7604N 100p
BC159 8p | BD534 38p | BU207 150p | BUW12 125p | MJ15016  350p | gy1ga 32p | ANZe2 Ja0p | ANE359 500p | BA516 150p | BA7761LS  150p
BC160 30p | BD535 38p | BU208 70p | BUW12A  150p | MJ15022  400p | gy20s 11p | AN27T 230p | AN6360 320p | BA518 150p | BA7752 250p
BC171 10p | BD536 38p | BU208A 75p | BUW12F  250p | MJ15023  400p | gy207 20p | ANST4 250p | ANe362 400p | BA521 100p Bﬁ”SSA 150p
BC172 10p | BD537 40p | BU208AT  200p | BUWI3A  200p | MJ15024  400p | gy227 190 | ANSTIB 200p | AN6363 75p | BA524 240p | BA7767AS  155p
BC177 14p | BD538 40p | BU208B 200p | BUW32A  500p | MJ150256  700p | gy228 28p | AN278 80p ANB367NK  400p | BA526 180p | BAB504 350p
BC178 14p | BD643 50p | BU208D 130p | BUW48 550p | MJE340 25p | gy29g 15p | ANGOT a30p | AN6368 75p | BA527 95p | BA15218 60p
BC179 14p | BD645 50p | BU209 90p | BUW49 550p | MJE350 80p | By299 18p | AN302 e50p | ANE37I 350p | BA532 100p | CA3140E 38p
BC182 7p | BD647 50p | BU225 120p | BUWS50 400p | MJE520 30p | BY329-1200 150p | AN303 2805 | AN638? 480p | BA534 220p | CNX62A 50p
BC182L 7p | BD649 50p | BU226 120p | BUWB1A  150p | MJE2955T  65p | gyasg 20p | AN304 380p AN6550 100p | BA536 150p | CNX82A 80p
BC183 7p | BD675 40p | BU312 90p | BUWS4 75p | MJE3055T  85p | gyT1] 25p | AN31S 210p | ANOSS] 50p | BA546 160p | CNX83A 80p
BC183L 7p | BD676 40p | BU325 55p | BUWSS 85p | MJE13004  100p | BYT13-1000 30p | AN316 3s0p | ANESS2 45p | BAB12 120p | CX136 600p
BC184 7p | BDB77 38p | BU326A 75p | BUX10 350p | MJE13005  60p | ByvVgsE 25p | N33y oo | ANBS5¢ 80p | BAG14 70p | CX139A 750p
BC184L 7p | BD678 40p | BU406 80p | BUX11 200p | MJE13007 100p | Byw9sE 36p | AN3e0 Toop | ANESSS 50p | BAG1S 55p | CX141 750p
BC212 7p | BD679 40p | BU40SD 85p | BUX12 150p | MJE13009  100p | Byx10 15p | AN3e2 1908 | ANG60S 35p | BAG31 280p | CX145 725p
BC212L 7p | BD68O 40p | BUAO7 55p | BUX20 350p | MJE15028  200p | BYX56/600  25p | AN363 150p | ANes12 60p | BAB56 110p | CX1508 325p
BC213 7p | BD681 45p | BU4OTD 75p | BUX21 450p | MJE15029  200p | |N4001 3p | ANaer 1505 | ANG650 45p | BAB58 350p | CX175 325p
BC213L 7p | BD682 45p | BU408 80p | BUX22 450p | MJE15030  250p | (N4002 3p | ANcio 160p | ANess! 45p | BAGS1A 350p | CX187 825p
BC214 7p | BD705 50p | BU408D 75p | BUX23 900p | MJE15031  400p | (N4003 3p | AN32y1k 399 | ANess2 45p | BA682A 300p | CXB04A 775p
BC214L 7p | BD707 50p | BU409 85p | BUX37 220p | MJE1B004  125p | (N4004 3p [ AN3215K  350p ANB671K  425p | BAGS3A 300p | CX867 575p
BC237 7p | BD709 50p | BU412 175p | BUX39 450p | MJF18004  175p ! (N40OS 3p | AN3231K  300p AN6676 600p | BAGB4 400p | CX868 525p
BC238 7p | BD711 50p | BU413 175p | BUX40 210p | MJF18204 3509 | \N4006 3p | ANIZIOK  asep | ANG7EUS 80p | BAGSS 400p | CX877 300p
BC239 7p | BD736 50p | BU414B 250p | BUX41 200p | OC28 350p | iN400T 4p | ANS3I0K 3395 | ANesTO 50p | BA715 45p | CX7925B  550p
BC300 20p | BD826 50p | BU415A 170p | BUX42 200p | OC29 2509 | iNaT48 26 | ANS312 Seon AN6875 150p | BA718 45p | CX20015A  600p
BC301 20p | BDS828 50p | BU426A 70p | BUX47A 220p | OC35 350p | |N5400 9p | AN33 300p AN8878 65p | BA728 55p | CX20106A  75p
BC302 20p | BD839 55p | BU433 120p | BUX48A 150p | OC36 250p | |N5401 8p | AN3320K  480p | ANesTo 225p | BABOS 220p | CX20109  140p
BC303 20p | BD897 50p | BUSO0O 100p | BUX55 800p | S2000A3  175p | N5402 8p | AN33a K 4op | ANesso 75p | BA843 130p | CX20187  700p
BC304 25p | BD899 50p | BUSOOD 25p | BUX8O 180p | S2000AF 90p | IN5403 8p | ANave2 3008 AN6882 300p | BA1310 160p CXA1001AP 1600p
BC327 7p | BD977 50p | BUSOS 90p | BUX81 160p | S2055A 175p | INS404 8p | ANaros 3000 ANB884 200p | BA1320 75p | CXA10 150p
BC328 7p | BDX33 80p | BU50SD 90p | BUX84 50p | S2065AF  175p | IN5405 11p | AN3BI4K 805 | ANesas 150p | BA1330 120p c><A1o1ss 225p
BC337 7p | BDX37 100p | BUS0SDF 90p | BUX85 50p | S2630A 00p | |N5406 12p | AN3821K  60Op ANB883 100p | BA1332 80p | CXA1044P ~ 550p
BC338 7p | BDX44 100p 100p | BUX86 50p | TIP29 15p | IN5407 12p | AN3822K 8008 AN6913 60p | BA1350 130p | CXA1044BP 475p
BC4a1 28p | BDX47 60p | BUSOGD 70p | BUX87 50p | TIP29A 22p | N5408 12p | ANJBIOK 8005 AN700 650p | BA1355 125p | CXA1081  275p
BC446 8p | BDX54C 7Sp | BUSOBDF  100p | BUX98A 350p | TIP29C 25p | RGP10 25p | ANT9oOK 3908 AN7010K  250p | BA1356 100p | CXA1081M  250p
BC477 18p | BDX62C 150p | BUS0BA 60p | BUZ71 75p | TIP29E 40p | RGP15 25p | AN3oaIK  a00h | AN7025K 90p | BA1360 160p | CXA1081S  300p
BC516 22p | BDX63C 175p | BUSOBAF 60p | BUZ71AF  100p | TIP30 25p | RGP30 16p | AN 790 | AN7060 175p | BA1404 120p cxmoazAs 1000p
BC537 25p | BDX64C 176p | BUSOBAPH  80p | BUZ72A 100p | TIP30C 25p | sRoM s0p | ANZO1S 259p | AN7062 300p | BA1604 125p | CX 250p
BC546 8p | BDX65 80p | BUS08D 75p | BUZ72AF  100p | TIP31A 22p N 250 | AN7072 250p | BA2266A  250p CSA1209P 400p
BC547 8p | BDX66C 175p | BUS08DF 85p | BUZ73A 150p | TIP31C 27p ANGoae Lo0P | AN7081K  200p | BA3306 60p | FT5754M  600p
BC548 8p | BDX67C 275p | BUSOSDR  130p | BUZ73AF 60p | TIP32 24p | 1.C. SOCKETS ANEO 2%0p | ANT7105 170p | BA3308 70p | FT5764M  250p
BC380 B0 BDx)7 17on|BUSBVE  100m |BUZR.  13oe | TIP3 z8p 8PN ap |ANSO3: 400 | ANTIl0.  '7ap |BASMS  S0p |HAIIZS 120
P p 4 4
BC556 8p | BDX87C 175p | BU526 75p | BUZBOAF  200p | TIP33 s0p | 14PIN 5p | AN5070 125p [ AN7111 100p | BA340GAL 120p | HAT1ZTW  150p
BC557 8p | BDX88C 150p | BU536 100p | BUZS3 200p | TIP33C 60p }g ;m 6p | AN5071 100p | AN7112 45p | BA3416BL  80p | HA1151 75p
BC558 8p | BDW24 55p | BU546 125p | BUZS0A 180p | TIP34 65p | S0 o 13: ﬁmg:;; 423!! AN7114 120p | BA3422 350p | HA1197 130p
BC559 8p | BDW93 50p | BUSO3 125p | BUZ91A 260p | TIP34C 80p | 290N 195 | ANEISZ i 250p | AN7IIS 110p | BA3505F  140p | HA1199 130p
BC560 8p | BDW94 50p | BUSOSD 225p | BY448 20p | TIP35C 8sp | 2200 136 | ANSISENE 420e | AN711E 90p | BA3506A 70p | HA120% 225p
BC637 20p | BDY29 225p | BUS08D 120p | BYT11 25p | TIP36C esp | 220N 135 | ANeies Sop | AN7117 65p | BA3516 120p | HA1202 125p
BC639 20p | BDYS6 225p 120p | IRF120 225p | TIP41A 20p | 30BN 185 | ANsiRY 399p | AN7120 100p | BA35620 130p | HA1319 200p
BCB40 20p | BDY58 500p | BU705 130p | IRF130 475p | TIP41C 22p ANSISS 200p | AN7130 75p | BA3521 225p | HA1338 300p
BCY33 200p | BDY90 125p | BU706DF  175p | IRF140 550p | TIP42A 20p AN?§15 875p | AN7131 90p { BA3704 200p | HA1339A  350p
BCY34 200p | BDY92 100p | BU706F 150p | IRF230 550p | TIP42C 220 | ZENER DIODES | ANiaps 100p | AN7133N  325p | BASTOG 75p | HA1367 00p
BCY70 16p | BF137 35p | BU724A 100p | IRF240 425p | TiP47 a0p P | AN7134 300p | BA3812L 80p | HA1377 120p
BCY71 16p | BF167 30p | BUSOY 70¢p | IRF250 375p | TIP48 40p | 400 mWatts AN5250 160p | AN7140 170p | BA3822LS 80p | HA1384 800p
BCY72 16p | BF181 18p | BUBOS 70p | IRF330 600p | TIP50 60p | 2V7 10 39V 5p | AN5256 150p | AN7141 70p | BA3824LS  75p | HA1388 320p
BD115 op | BF183 20p 60p | IRF340 325p | TIP51 80p | 1.3 Watts AN5260 300p | AN7142 80p | BA3920 300p | HA1389 210p
BD124P 50p | BF195 7p | BUBOTF 75p | IRF350 750p | TIP52 80p | 2V7 to 39V 9p | AN5262 175p | AN7145 195p | BA4110 75p | HA1392 120p
BD131 5p | BF199 8p | BUBOBDF  210p | IRF450 650p | TIP54 85p mglﬁ ng AN7146 210p | BA4210 85p | HA1394 170p
BD132 25p | BF200 16p | BUS10 110p | IRF510 110p | TIP102 700 [ L orracE Angég ggow AN7147 180p | BA4220 60p | HA1396 650p
BD133 50p | BF225 30p | BUS24 80p | IRF520 110p | TIP10S 85p HECULATORS No3o2 o P | AN7148 140p | BA4234L 70p | HA1397 200p
BD135 20p | BF240 16p | BUS26 120p | IRF530 120p | TIP106 65p ﬁNgdﬂ ?sgp AN7149 160p | BA4236L 110p | HA1398 175p
BD136 20p | BF245 25p | BUB26A 160p | IRF540 120p | TIP107 85p | 7805 18p | ANS421 1som AN7154 180p | BA4402 45p | HA1406 120p
BD137 20p | BF254 15p | BU902 10p | IRF610 120p | TIP110 40p | 7806 18p | ANS429 420p | AN7156 240p | BA4403 220p [ HA11123  350p
BD138 20p | BF255 12p | BU903 110p | IRF611 120p | TIP111 40p | 7808 25p | ANZa3 259 AN7158 310p | BA4405 80p | HAT1211 170p
BD139 20p | BF256 18p | BU91O 80p | IRF620 160p | TIP112 35p | 7812 18p | NS¢ SN P | AN7160 350p | BA4412 50p | HA11216  350p
BD140 20p | BF257 18p | BU912 100p | IRF630 110p | TIP112H S0p | 7815 25p 5436 160p | AN7161N  375p | BA5101 350p | HA11219 280p
BD144 90p | BF259 18p | BU920 100p | IRF640 300p | TIP115 30p | 7818 25p | ANS512 100p | AN7163 175p | BA5102 140p | HA11221 180p
BD157 38p | BF262 25p | BU922 110p | IRF642 200p | TIP116 30p | 7824 25p | ANEE1S 160p | AN7166 350p | BAS115 75p | HA11225 130p
BD166 30p | BF270 18p | BU930 130p | IRFE50 200p | TIP117 30p | 7905 25p ﬁ“gSZO 550p | AN7168 200p | BAGT15L 75p | HA11235 100p
BD175 30p | BF273 15p | BU932 175p | IRF710 150p | TIP120 37p | 7906 30p |4 55(1) 100p | AN7169 225p | B45204 200p | HA11244 375p
BD177 30p | BF311 21p | BUSAY 50p | IRF720 150p | TIP121 35p | 7908 30p | ANSS X 350p | AN7170 260p | BA5208AF  110p | HA11247 375p
BD179 32p | BF336 20p | BU2508A 100p | IRF730 125p | TIP122 30p | 7912 30p | ANS601 750p | AN7171K  400p | BA5402 80p | HA11251 120p
BD181 45p | BF337 20p | BU250BAF  110p | IRF740 125p | TIP125 30p | 7915 30p | ANS612 00p | AN7172K  325p | BA5406 180p | HA11412 800p
BD182 60p | BF338 20p | BU2508D 130p | IRF820 110p | TIP126 40p | 7918 30p | ANSE13 200p | AN7173K  450p | BA5408 180p | HA11414 300p
BD184 80p | BF362 30p | BU2508DF 120p | IRF830 110p | TIP127 35p | 7924 30p | ANEE1S 300p | AN7177 375p | BA5413 225p | HA11423 110p
BD187 30p | BF367 13p | BU2520AF  170p | IRF84 110p | TIP130 30p | 78L05 24p | AN5620 250p | AN7178 180p | BA6104 250p | HA11440 250p
BD201 33p | BF371 17p | BU2520DF 225p | (RF9140  1000p | TIP131 30p | 78008 24p | ANB622 275p | AN7205 35p | BA6109 110p | HA11485BN 400p
BD202 38p | BF421 18p | BU2525A  325p | IRF9510 150p | TIP132 30p | 78012 24p | AN5625 400p | AN7213 a0p | BA6110 225p | HA11702 30p
BD203 42p | BF422 21p | BU2525AF  220p | IRF9511 150p | TIP136 40p | 78015 2ap | AN5630 375p | AN7216 175p | BA6125 75p | HA11703  400p
8D204 42p | BF423 25p | BU2627AF  400p | IRF9520 150p | TIP137 65p | 78018 24p | ANG633 350p | AN7218 60p | BA6137 56p | HA11706  280p
BD222 31p | BF455 12p | BUF40SA  200p | IRF9530 200p | TIP162 110p | 78024 24p | ANS635N  330p | AN7220 85p | BA6138 130p | HA11710  500p
BD225 31p | BF458 19p | BUH315 200p | IRF9531 200p | TIP141 85p | 79105 35p | ANS640 500p | AN7222 75p | BA6146 50p | HA11713  250p
BD232 31p | BF462 50p | BUH315D  175p | IRF9540 240p | TIP142 75p | 79108 35p | AN5700 90p | AN7223 105p | BA6149LS  700p | HA11715  250p
BD233 30p | BF471 28p | BUH515 200p | IRF9541 200p | TIP145 50p | 79112 35p | ANE701 150p | AN7224 75p | BA6154 60p | HA11716  480p
BD234 32p |BF472 28p | BUH515D  250p | IRF9610 120p | TIP146 70p | 79115 35p | AN5710 100p | AN7225 175p | BA6208 175p | HA11718  700p
BD235 28p | BF479 30p | BUHS517 275p | IRF9620 110p | TIP147 80p | LM309K 100p | AN6712 180p | AN7254 150p | BA6209 85p | HA11724 _ 650p
BD236 30p | BF494 16p | BUHS17D  175p | IRF9622 200p | TIP150 90p | LM317T 100p | AN5720 70p | AN7256 250p | BA6218 85p | HA1174INT 950p
BD237 21p | BF495 16p | BUH715 425p | IRFI630 180p | TIP151 80p | LM323K 50p | ANE722 140p | AN7273 75p | BA6220 55p | HA11744  330p
BD238 24p | BF595 16p | BUT11A 35p | IRF9B40 280p | TIP2955 50p | 78HO8KC  8oop | AN5730 160p | AN7310 60p | BA6222 130p | HA11745  330p
BD239 30p | BF596 16p | BUTT1AF 35p | IRFD9220  100p | TIP3055 50p | 79H12KC ~ 700p | AN5732 120p | AN7311 30p | BA6227 50p | HA11749  350p
BD240 40p | BF615 30p | BUT12 80p | IRFBC30 150p | TIPL760 100p | 79HGKC 800p | AN5750 75p | AN7312 70p | BA6229 130p | HA11761  1500p
BD241A 40p | BF617 30p | BUT13 310p | IRFBC40 250p | TIPL762A  200p AN5753 130p | AN7315 40p | BA6235 50p | HA11752  325p
BD243A 50p | BF760 40p {BUT18 80p | IRFP140 250p | TIPL763A  200p AN5763 250p | AN7330 110p | BA6238A  130p | HA1183INT 375p
BD244 50p | BF763 40p | BUT18AF 85p | IRFP150 300p | TIPL791A 80p | LEDs AN5790 240p | AN7362 200p | BA6239A  130p | HA11847 00p
BD245 50p | BF870 22p [BUT30V  1700p | IRFP240 300p | 2N2369 15p AN5791 225p | AN7363 225p | BA6247 150p | HA12002  220p
BD246A 50p | BF871 22p | BUTS6A 65p | IRFP250 280p | 2N2646 40p | 3mm ANE836 450p | AN7410 150p | BA6248 140p | HA12003  150p
BD265 Sp | BF960 38p | BUT76A 80p | IRFP350 325p | 2N2904 20p | RED 5p | ANB8E2K  225p | AN7411 50p | BA6259 170p | HA12005  180p
BD267 45p | BF961 35p | BUT90 300p | IRFP450 325p | 2N2905 20p | YELLOW 8p | AN5900 130p | AN7414 275p | BA6280AF  300p | HA12010  300p
BD269 45p | BF964 38p | BUT92 1200p | IRFP460 775p | 2N2906 18p | GREEN 8p | AN60BP 125p | AN7415 70p | BAG290A 200p | HA12016 120p
BD278 50p | BFQ232 75p | BUV1S 650p | (REP9140  1450p | 2N2907 18p | Smm AN620 250p | AN7470 100p | BA6294 250p | HA12017  100p
BD311 100p | BFQ252A 60p | BUV20 650p | (RFP9240  350p | 2N3019 28p | BED 5p | AN6130 130p | AN8053 200p | BA6302A  150p | HA12026 25p
BD314 100p | BFR90 e | BUV21 400p | IRFPC50 600p | 2N3053 18p | YELLOW 8p [ AN6135 120p | AN82 250p | BA6304 20p | HA12038NT 140p
BD315 150p | BFR91 99p | BUV23 475p | IRFRC20 250p | 2N3054 40p | GREEN Bp | AN6209 350p | AN8370  1000p | BA6305 140p | HA12044 50p
BD317 150p | BR10O 14p | BUV24 350p | IRFZ20 65p | 2N3055 38p AN6250 50p | AN8377 400p | BAG323 250p | HA12045  280p
BD331 40p | BR103 37p | BUV2S 110p | IRFZ42 275p | 2N3055H 50p AN6247 200p | AN8387 350p | BA6328 250p | HA12047  450p
BD332 40p | BR303 85p | BUV26 150p | IRFZ44 160p | 2N3440 a5 | preranGurar | AN6270 400p | BA222 65p | BA6334 75p | HA12058  320p
BD361 60p | BU10S 80p | BUV27 125p | MJ2501 100p | 2N3441 1750 | eDs AN6300 600p | BA225 100p | BA6410 220p | HA12088  375p
BD362 60p | BU108 100p | BUV28 110p | MJ2955 55p | 2N3442 85p AN6306 380p | BA314 40p | BAS411 50p | HA12116  130p
BD370 30p | BU109 80p | BUV3? 75p | MJ3000 100p | 2N3771 85p | 5mm x 2.5mm AN6310 200p | BA301 55p | BAG41BN  100p | HA12411  175p
BD371 30p | BUTIO 90p | BUV4SA 75p | MJ3001 100p | 2N3772 90p | RED 5p | AN6320 80p | BA311 80p | BA6436S  425p | HA12412  17Sp
BD410 50p | BU111 100p | BUV4T 120p | MJ4032 175p | 2N3773 100p | YELLOW 8p | AN6326N  250p | BA313 so;. BA6993 150p | HA12413 70p
BD433 28p | BU124 60p | BUV4BA 175p | MJ4035 175p | 2N3819 29p | GREEN 8p | AN6332 320p | BA333 80p | BA7001 150p | HA12430  200p
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& PLEASE PHONE US FOR TYPES NOT LISTED AS WE &2
- HAVE OVER 50,000 ITEMS IN STOCK. 5
QUOTATIONS GIVEN FOR LARGE QUANTITIES

NEAR ICs

Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Pa

LI

Price | Part Price | Part Price | Part Price
HAT3001  650p | LA2800 350p | LA7096 200p | LF353 48p | MC3302 50p | SAB3029  525p | STK310211 530p | STKE478  380p | STR16006 S00p | TA7281 200p
HA13002  200p | LA3120 200p | LA7113 275p | LF355 60p | MC3401 45p | SAB3035  27Sp | STK3106 2500p | STK5479  300p | STR17006 S00p | TA7282 160p
HA13006  400p | LA3150 200p |LA7116 125p | LF357 70p | MC3423P  100p | SAB3036  72Sp | STK3122 Ml 72Sp | STK5481  470p | STR20005 450p | TA7210 200p
HA13007  300p | LA3160 120p |LA7123  1300p | LF398 300p | MC3483AP 250p | SAB3037  700p { STK31521! 900p | STKS482  285p | STR20012  450p | Ta7283 200p
HA13108  280p | LA3161 40p | LA7210 60p | LH2426S  600p | MC34063AP 300p | SAB3042  825p | STK3166  500p | STK5483  440p | STR20015  450p | 147284 400,
HA13117  175p | LA3210 65p | LA7212 150p | LM301 26p | MN1220T  600p | SAB3064  130p | STK4017  400p | STK5486  4S50p | STR30110  330p | {a7%a8 220"
HA13118  140p | LA3226 60p | LA7214 150p | LM311 35p | MN1226  450p | SAB3209  225p | STK4019  480p | STK5487  525p | STR30115  275p | 1a7501p P
HA13119  140p | LA3246 75p | (A7220 125p | (M319 165p | MN1228  600p | SAB3210  250p | STK4021  380p | STK5488  480p | STR30120 4o00p | /A7291 200p
HA13127  350p | LA3300 140p | LA7222 110p | LM324 30p | MN1276  1300p | SAB6456  125p | STK4024ii 550p | STK5490  450p | STR30123 4S0p | JA7292P  325p
HA13128  400p | LA3301 110p | LA7224 150p | LM335Z 120p | MN1280 70p | SAB8048  22Sp | STK4025  530p | STK5632  450p | STR30126 S50p | TA7294P  4S0p
HA13130  450p | LA3361 100p | LA7225 250p | LM339 3Sp | MN3004 600p | SABS0SIAP 700p | STK4026  480p | STK5720  400p | STR30130 250p | TA7299 200p
HA13135  500p | LA3365 70p | LA7292 275p | LM348 50p | MN3005 2000p | SDA2003  450p | STK4028  §50p | STKS725  450p | STR40090  350p | TA7302P 75p
HA13139  600p |LA3370 70p | LA7294 200p | LM358 45p | MN3011  4000p | SDA2004  325p | STK4032 !t 1050p | STKE730  450p | STR40115 600p | TA7303 70p
HA13150A 1150p | LA3373 70p | LA7295 160p | LM380 80p | MN3101 110p | SDA2005  700p | STK4034 X 925p | STK6316  300p | STR41090 330p | TA7307 100p
HA13151  875p |LA3375 300p | LA7297 120p | LM381 150p | MN3102 110p | SDA2007  300p | STK4036  470p | STK6324B  500p | STR43111  950p | TA7310 100p
HA13403  400p | LA3376 80p | LA7305A  350p | LM382 130p | MN3207  375p | SDA2008  400p | STK4038  680p | STK6327 1200p | STR44115  475p | TA7312 120p
HA13406W 400p | LA3380 300p | LA7308 70p | LM386 60p | MN3208  950p | SDA2112  450p | STK4040!l 650p | STK6328A 800p [ STR4S111  550p | Ta7313 Jo0p
HA13408  350p |LA3390 250p | LA7311 200p | LM387 100p | MNE030B  350p | SDA2120  200p | STK4042 (I 800p | STK6431 ~ 850p | STR50020 350 | 17314 175
HA13412  600p | LA3400 250p | LA7320 120p | LM389N 105p | MN6163A  700p | SDA2131  225p | STK4044  950p | STKE607  400p | STRS0092  550p | %) ?
HA13426  500p | LA3401 90p | LA7323 325p | LM393 45p | MTAOOTM  600p | SDA2208  450p | STK4046  950p | STK6722  725p | STR50103A 260p 318 200p
HA13432  400p | LA3410 150p | LA7330 350p | LM431 50p | NE555 20p | SDA4212  775p | STK4048 1280p | STKE732 1000p | STRE0113  S00p | JA7317P  120p
HA13441  450p | LA3430 135p | LA7331 250p | LM710 45p | NES56 40p | SDA5241  725p | STK4050 1| 1600p | STK6B22  900p | STRE0115  500p | [A7320P  200p
HA17524 250p | LA3600 60p | LA7332 225p | LM723 40p | NESS8 80p | SDA5243-2 450p | STK4060 S510p | STK6922 1000p | STR51041 S00p | TA7322 130p
KA2102 100p | LA3605 100p | LA7340 300p | LM741DIL_ 18p | NE565 110p | SDAS343 1450p | STK4066  650p | STK6932  §25p | STR50213 500p | TA7323 80p
KA2130 150p | LA3607 125p | LA7376 150p | LM74I1MET  4S5p | NES67 115p | SDA5640  200p | STK4101  S00p | STK6962  275p | STR53041  400p | TA7234 75p
KA2131 110p | LA4030 180p | LA7391 550p | LM747 §5p | NE571 290p | SDAS642  450p | STK4111  500p [ STK6972  490p | STRE4041 320p | TA7325 9o0p
KA2206 150p | LA4031 140p | LA7520 200p | LM1017 200p | NE592 85p | SGSF444  500p | STK4112  500p | STK6981B 600p | STRS5041 450p | TA7326 200p
KA2209 125p | LA4032 140p | LA7530 200p | LM1035N  350p | NE5532P  140p | SGFS465  500p | STK4121  480p | STK6982  600p | STRE6041  550p | TA7328 110p
KA2210 230p | LA40S1 160p | LA7535 175p | LM1040N  650p | SAA1000  350p | SLA4031  750p | STK4122  560p | STK6982H 600p | STRSB041  250p | To7330P s0p
KA2212 65p | LA4100 85p | LA7545 160p | LM1203 225p | SAA1004  650p | SLA7020M 4Sop | STK4131  480p |STK7216  420p | STRS9041  300p | ya7331p 20,
KA2213 130p |LA4101 80p | LA7550 275p | LM1203AN  225p | SAAT005  325p | STA30}A  200p | STK41321l 800p | STK7217  400p | STRE0001  525p | {5 1000
KA2214 100p | LA4102 100p | LA7555 150p | LM1875T  330p | SAA1006  300p | STA341M  180p | STK41331l 750p | STK7226  S00p | STR80145 47Sp 33 0p
KA2224 50p | LA4110 120p | LA7620 500p |LMI88IN  375p | SAA1008  450p | STA401A  220p | STKA1411l 420p |STK7226  600p | STR81145 375p | JA7335 85p
KA2244 7Sp | LA4120 270p | LA7680 675p | LM1886 250p | SAAI010  400p | STA403A  270p | STK4142  530p | STK7251 500p | STR90120 42sp | TA7336 180p
KA2261 100p | LA4138 105p | LA7681 650p | LM1889 300p | SAA1024  250p | STA405A  280p | STK4147 11 1450p [ STK7253  450p | STRD1206 S00p | TA7337P 175p
KA2263 100p | LA4140 60p | LA7710 250p | LM1894N  200p | SAA1025  250p | STA431A  250p | STK4151  680p | STK7308  350p | STRD1406 600p | TA7339P  175p
KA2264 100p | LA4142 65p | LA7800 90p | LM1895N  275p | SAA1026  400p | STA432A  220p | STK4152  650p | STK7309  400p | STRD1706 360p | TA7341 250p
KA2284 75p | LA4145 65p | LA7801 100p | LM2901N 35p | SAAI027  400p | STA434A  270p | STK4161  650p | STK7310  470p | STRD1806 360p | TA7342P 70p
KA2309 175p | LA4160 100p | LA7802 300p | LM2902N 40p | SAA1029  150p | STA435A  270p | STK4162  550p | STK7348  400p | STRD1816 350p | TA7343 120p
KA2401 150p | LA4162 110p | LA7806 260p | LM2903N 40p | SAA1042  325p | STA441C  220p | STK416411 1175p | STK7366  42Sp | STRDI906  550P | TA7347P  120p
KA2412 225p | LA4178 150p | LA7808 250p | LM3900 40p | SAAT043P  675p | STA4SIC  280p | STK4171 ~ 900p | STK7358  440p | STRD3035 300p | 1a7348P  1285p
KA2912 125p | LA4180 150p | LA 7820 100p | LM3909 100p | SAAI044  400p | STA4S6C  240p | STK41721l 680p | STK7402  S60p | STRD4412  S00p | raZ3a9p 175
KA2913A  175p | LA4182 180p | LA7823 200p |LM3911N  200p | SAA1056  300p | STA471 210p | STK4181 ~ 680p | STK7404  600p | STRD4420 S50 | (piady P
KA2914A  200p |LA4190 300p | LA7824 130p | LM3914 160p | SAAI057  375p | STA90IM  280p | STK41821l 750p | STK7406  650p | STRD4512 400p 735 65p
KA22427  100p | LA4192 140p | LA7830 90p | LM3915 160p | SAAI058  225p | STK0026  420p | STK4191  700p | STK7408  67Sp | STRDS441 475p | JA7357 340p
KIA6213S 60p | LA4200 130p | LA7831 85p | LM3916 270p | SAA1060  375p | STKO029 1000p | STK4192  700p | STK7410  1500p | STRD5541 4s0p | TA7358 85p
KIA6210AH 400p | LA4201 120p | LA7832 130p | LM8363 320p | SAA1061 250p | STK0039 600p | STK421111 1000p | STK7468 1250p | STRD6008 §7Sp | TA7359P 90p
KIA6281H  250p | LA4260 230p | LA7836 150p | LM8560 175p | SAA1062  250p | STK0O040  520p | STK4211V 800p | STK7554  600p | STRD60OSE 450p | TA7361 125p
KIA6283K  150p | LA4261 300p | LA7837 150p | LM13600  150p | SAA1063  250p | STK0049  510p | STK42211l 1200p | STK7561  650p | STRD6018 450p | TA7362 150p
KIA6299H  210p | LA4265 126p | LA7838 200p | LM13700  125p | SAA1064  275p | STK00S0  440p | STK423111 1050p | STK7562 1000p | STRD6602 47Sp | TA7364P  175p
KiA7227CP  200p | LA4270 300p | LA7850 225p | LM18233  500p | SAA1070  §50p | STK0059  620p | STK4241 10S0p | STK7563  800p | STRD6601 650p | TA7366P 65p
KIA7313 4Sp | LA4282 350p | LA7851 200p | M491BB1  800p | SAA1073  325p | STKO060  820p | STK4241V 1250p | STK7573  400p | STRM6545 900p | Ta7368pP 35p
L149V 300p | LA4420 140p | LA7910 150p | M494B1 700p | SAA1075  350p | STKO070 1100p |STK4272  500p | STK7576  1500p | STRM6546 900p | Ta7373F  150p
L165V 250p | LA4422 130p | LA7913 90p | M5265P 200p | SAAT086  175p | STKO0BO 1000p | STK4273  550p |STK7703 1000p | STRME549 500p | 1a7374 175
L200 200p |LM4425A  200p |LA7930 350p | M50115P  320p | SAA1089  32Sp | STKO11 330p | STK4301  500p | STKB050 1600p | STRS5741  800p | {y731cn 4 Oo"
L272 200p | LA4430 130p | LA7940 200p | M50117P  500p | SAA1101  700p | STKO15 440p | STK4311  650p | STK8250  500p | STRS5941 750p p
L272M 110p | LA4440 200p | LA7953 300p | MS0119P  52S5p | SAA1124  200p | STKO16 760p | STK4332  365p | STK8260 1200p | STRS6307 600p | [A7378P 6op
L2908 225p | LA4445 200p | LA9200 300p | M50422P  750p | SAA1130  $50p | STK025 650p | STK4352  500p | STKB280 1850p | STRS6308 600p | TA7401 250p
L291B 300p | LA4446 170p | LB1205 170p | M50461 350p | SAA1250  280p | STKOSO  1600p | STK4362 450p | STK7340511 S50p | STRS6309 600p | TA7402P 200p
L1292 750p | LA4460 120p |LB1216 150p | M50784 300p | SAA1261  380p | STK077 520p | STK4372  600p | STK73410  350p | STRS6707 1000p | TA7403 325p
12938 225p | LA4461 120p |LB1258 100p | M50786 500p | SAA1271  400p | STKO78  1800p | STK4392  500p | STK7340 i S00p | STRS6708 57Sp | TA7404 150p
L293C 325p | LA4466 225p | LB1268 70p | M50790 600p | SAA1274  280p | STK080 §50p | STK4412  450p | STK73605 375p | TA7054 190p | TA7406P  200p
293D 225p | LA4470 300p |LB1274 85p | M51014L  120p | SAA1290  750p | STK082  2000p | STK4432  600p | STK73907 700p | TA7061 115p | TA7411AP  150p
L293E 250p | LA4475 225p |LB1290 120p | M51143AL  110p | SAA1293  550p | STK084 600p | STK4773  820p | STK78617 2400p | TA7062 200p | TA7415P  3s0p
L1294 475p | LA4476 225p | LB1292 110p | M51161 300p | SAA1294  800p | STK08S 900p | STK4793  800p | STR370 300p | TA7066 120p | Ta74174P  225p
L1295 450p | LA4480 225p | LB1405 70p | M51161P  250p | SAA1300  200p | STK086  1000p | STK4803 1000p | STR371 400p | TA7075P  300P | 1a7601p 350,
1297 525p | LA448S 300p |LB1407 130p | M51162P  250p | SAA1310  200p | STKO100  900p | STK4813  800p | STR380 350p | TA7089 300p | Lo 2004
L1298 400p | LA4495 250p | LB1409 200p | M51164AL  80p | SAA1350  275p | STKO100Il 1200p | STK4833  850p | STR381 390p | TA7102P  S00p 00p
L465A §25p | LA4496 250p | LB1412 300p | M51166P  300p | SAA1351  750p | STK420 400p | STK4843  720p | STR383 410p | TA7119 150p | TA7608 360p
L482 400p | LA4498 275p |LB1415 100p | M51182L  110p | SAAI900S 475p | STK430 500p | STK4853 1700p | STR384 350p | TA7120 55p | TA7609 170p
L497B 525p | LA4500 200p | LB1416 85p | M51191L 85p | SAA3004  400p | STK433 400p | STK4863 700p | STR440 800p | TA7124 250p | TA7611 210p
L7028 400p | LA4505 220p |LB1426 125p | M51231P  200p | SAA3006P 22Sp | STK435 375p | STK4873  1100p | STR441 950p | TA7130P 85p | TA7612 300p
L702N 325p | LA4508 200p | LB1450 110p | M513085P §50p | SAA3007P 130p | STK436 430p | STK4893  1000p | STR442  1600p | TA7137 60p | TA7613AP  90p
L2720 150p | LA4510 100p |LB1615 270p | M51310AP  900p | SAA3008P 200p | STK437 600p | STK4913  900p | STR4SOA  700p | TA7140 100p | TA7614 170p
L2722 175p | LA4520 170p |LB1620 210p | M51316P  300p | SAA3010P 300p | STK439 500p | STK5314  475p | STR451 800p | TA7141 825p | TA7616 300p
L4960 325p | LA4550 200p |LB1622 220p | M51320 200p | SAA3027P 375p | STK441 680p | STK6315  500p | STR452 600p | TA7T150P  250p | Ta7621 300p
L6203 600p | LA4EES 120p | LB1630 80p | M51356P  400p | SAA3049P 550p | STK443 700p | STK5322  S00p | STR453 500p | TA7157 100p | 1a7622 a20p
16210 250p | LA4557 150p | LB1639 300p | M51358P  150p | SAA4700  42Sp | STK457 470p | STK5323  600p |STR454  1300p | TA7172P  150p | 1arc50 110
L6221AS  300p | LA45658 125p | LB1640 150p | M51365P  350p | SAAS000  200p | STK459 560p | STK5324  450p | STR455 550p | TA7193 320p | o) (d
L6506 300p | LA4570 130p | LB1641 75p | M51366P  360p | SAAS010  220p | STK460 660p | STKE325  370p | STR456 470p | TA7200 200p 629 220p
LA1130 240p | LA4571 175p | LB1642 150p | M51381P  200p | SAA5012  400p | STK461 600p | STK5326  750p | STR457 600p | TA7205  1200p | JA7630 200p
LA1135 120p | LA4581 175p | LB1645 100p | M51384AP 750p | SAA5020  350p | STK463 950p | STK5330  850p | STR470 400p | TA7207 150p | TA7632 400p
LA1145 200p | LA4597 125p | LB1648 200p | M51387P  600p | SAAS030  440p | STK465 900p | STK5331 300p | STR1096 275p | TA7208 125p | TA7640 20p
LA1150 150p | LA4620 400p | LB1649 190p | M61392P  300p | SAA5040A 280p | STK501 550p | STK5332  180p | STR1196  350p | TA7210 200p | TA7641 1a0p
LA1170 90p | LA4630 325p | LB3500 125p { ME1393AP 350p | SAA5040B 400p | STK561 as50p | STK5333  650p | STR1229  325p | TA7214 220p | TA7644BP  480p
ILA1177 130p | LA4700 350p | LC4966 65p | M51395AP 450p | SAAS041  550p | STK563 415p | STKS335  350p | STR2005  400p | TA7217 145p | TA76645P  65p
LA1180 75p | LA4705 400p | LC7011 500p | M51397AP  425p | SAAB042  425p | STK583 500p | STKS336  350p | STR2012  400p | TA7220 220p | TA7658 100p
LA1185 150p | LA5005 90p | LC7060 600p | M51436P  350p | SAA5060  650p | STK760 600p | STKS337  500p { STR2013  300p | TA7222 90p | TA7650P  400p
LA1186 35p | LAS112 200p |LC7120 350p | M51496P  275p | SAAS051  400p | STK770 400p | STK5338  295p [ STR2016  S50p | TA7223 210p | Ta7g50P  3285p
LA1201 75p | LASG11 s0p | LC7130 300p | M51533 300p | SAAS052  500p | STK772 650p | STK5339  400p | STR2024  575p | TA7225 300p | ra7ee6P 100
LA1206 75p | LAS512 sop | LC7131 280p | M51544 150p | SAAS054  §00p | STK772B  480p | STK5340  350p | STR2105  600p | TA7226 290p | 145 Toon
LA1207 120p | LAS522 4sp [LC7132 400p | M51848 150p | SAA5230  850p | STK780 575p | STK5342  245p | STR2124  87Sp | TA7227 700p 668 0op
LA1210 140p | LA5523 150p | LC7137 450p | M54523P  200p | SAA5231  170p | STK795 a50p | STK5343  380p | STR3105  525p | TA7230 100p | JA7672 400p
LA1222 80p | LA5524 80p | LC718) 350p | M54563P  200p | SAA5240PA 600p | STK1039  460p | STK6353  400p | STR3113  22Sp | TA7232 9sp | TA7676AP  450p
LA1230 130p | LA5527 150p | LC7185 350p | M58484 500p | SAAS243PE 360p | STK1040 640p | STK5361 375p | STR3115 400p | TA7233 120p | TA7679 475p
LA1235 130p | LA5530 65p | LC7191 300p | M51516 260p | SAA5244AP 950p | STK1049  700p | STKE362  400p | STR3123  400p | TA7237 300p | TA7680AP  200p
LA1240 80p | LA5631 65p | LC7207 275p | M51518 200p | SAAG246AP 380p | STK1050  650p | STKE372  260p | STR3126  480p | TA7238 400p | TAT681AP  42S5p
LA1245 110p | LAS537 asp | LC7215 160p | M51995P  250p | SAA5246P 750p | STK1060  700p | STK5373  375p | STR3130  S00p | TA7240 160p | TA7687AP  100p
LA1260 75p | LAS6SS 178p | LC7217 350p | M51977P  300p | SAA5250P 750p | STK1070  850p | STK6391  375p | STR3135  250p | TA7241 165p | TA7688 150p
LA1261 75p | LAS658 225p |LC7218 250p | M52307P  900p | SAAS351  375p | STK1080  940p | STK5392  S00p | STR3212  27Sp | TA7242 190p | TA7698 s00p
LA1265 125p | LA5665 250p | LC7230 700p | ME4646AP 400p | SAA7000  §50p | STK2025  620p | STK6421  450p | STR3214  27Sp | TA7243 320p | 1a7609 800p
LA1266 130p | LAS667 200p | LC7267 550p | MB3708 275p | SAA7020  800p | STK2028  500p | STK5422  375p | STR3215  27Sp | TA7245 225p | 127708 300
LA1267 150p | LA5700 300p |LC7351 200p | MB3712 600p | SAA7210P 1300p | STK2029  a80p | STK5431  550p | STR3315  275p | TA7245BPO 200p | 1437000 1800
LA1354 225p | LA6339 35p | LC7364 200p | MB3713 130p | SAA7220PA 550p | STK2030 1000p | STKS434  570p | STR4090A 650p | TA7248P  57Sp Op
LA1363 90p | LAG355 s0p | LC7432 425p | MB3714 225p | SAA7274P 600p | STK2038  700p | STK5436  500p | STR4142  450p | TA72508  325p | JA7719P  200p
LA1364 200p | LA6510 150p | LC7522 350p | MB3715 250p | SAA7280P 1450p | STK2048  950p | STK5441 400p | STR4211 315p | TA7251BP  325p | JA7727P 125p
LA1365 120p | LAB51S 150p | LC7535 300p | MB3722 200p | SAA9050  450p | STK2058IV 1600p | STK5443 575p | STR4512 400p | TA7256P 225p | TA7750 200p
LA1368 220p | LA6620 175p | LC7537AN  400p | MB3730  900p | SAA9057  475p | STK2101 1050p | STK5446  350p | STR5015  S00p | TA7259P  225p | TA7757 200p
LA1369 200p | LAB531 250p [LC7537N  450p | MB3731 220p | SAB0600  600p | STK2110  §50p | STK5451  390p | STR6100  550p { TA7262P  400p | TA7769 130p
LA1385 170p | LA7007 400p | LC7560 750p | MB3732 240p | SABOS01  52Sp | STK2126  580p | STK5461  500p | STRS214  475p | TA7263P  32Sp | TA7772P  150p
LA1503 120p | LA7011 220p | LC7565 300p | MB3735 400p | SAB0602  625p | STK2129  750p | STKE462  500p | STR6316  §7Sp | TA7265AP  300p | TA7784 250p
LA1805 175p | LA7016 4Sp | LC7582E  300p | MB3756 160p | SAB1009BP 225p | STK2139  67Sp | STK5464  300p | STR5412  280p | TA7267 220p | 1A7792P  250p
LA1810 130p | LA7018 100p | LC7800 175p | MB3759 200p | SAB1016  600p | STK2155  900p | STK6466  500p | STR6020  270p | TA7267BP  120p | Ta7796pP 75p
LA1851 300p | LA7019 130p [LC7815H  17Sp | MB3771 110p | SAB1046P 350p | STK2230  470p | STK5467  400p | STR7001  600p | TA7269 260P | {agioiN 230
LA2000 150p | LA7033 400p |LC7818 280p | MB3773 110p | SAB2015P 525p | STK2240  740p | STKE468  300p | STR900S  400p | TA7270 170p | iciosN 1200
LA2001 200p | LA7042 280p |LC7820 325p | MB8719 360p | SAB2016P 150p | STK2250  650p | STK5471  900p | STR9012  300p | TA7271 220p P
LA2101 270p | LA7046 300p |LC7821IN  2S0p | MC1391 120p | SAB2022P 525p | STK3041  370p | STK5472  37Sp | STR10006 450p | TA7272 260p | TAB110AP  110p
LA2110 150p | LA7051 130p |LC7822N  160p | MC1455 aSp | SAB3012  675p | STK3042  375p | STK5473  480p | STR11006 32Sp | TA7273 300p | TA8119P 70p
LA2200 190p | LA7053 130p | LC7881B 135p | MC1488 35p | SAB3013 200p | STK3044 950p | STK5474 500p | STR12006 450p | TA7274 210p | TAB122AN  250p
LA2205 150p | LA7054 350p [LC7881M  325p | MC1489 35p | SAB3017  320p | STK3062  500p | STK5476  350p | STR13006 500p | TA7279P  328p | TABI27N  100p
LA2211 350p | LA7060 150p | LF347 110p | MC1496 65p | SAB3021  450p | STK3082  550p | STKS5477  450p | STR15006 500p | TA7280 190p | TAB132AN  200p
Please add £1 P&P and VAT at 17.5% to all orders
All brand new components
. ~
We accept payment by Access, Switch, Visa, Cheque and Postal Order. (Government, College etc orders accepted)
Prices quoted are subject to availability and may be changed without prior notice
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LINEAR ICs/JAPANESE TRANSISTORS

Part Price | Part Price | Part Price | Part Price Price Price | Part Price | Part Price | Part Price | Part Price
TA8164P 100p | TDA1180 120p | TDA2760 400p | TDA4661 225p TDA8391 675p | UPC1004C  130p | 2SA771 90p | 2SA1177 25p | 25B561 30p | 2SC738 15p
TAB184P 350p | TDA1185A 190p | TDA2780 600p | TDA4670 475p | TDA8395 360p | UPCT009 950p | 25A773 50p | 25A1179 20p | 2SB562 20p | 25C739 150p
TA8189P  130p | TDA1190 80p | TDA2791  275p | TDA4680  350p | TDAB405  550p | UPC1018  170p | 2SA777 35p | 25A1182 20p | 25B564 15p | 25C761 110p
TAB200AH 325p | TDA12008 80p | TDA2795 150p | TDA4685 275p | TDAB415 650p | UPC1020 200p | 2SA778 100p | 2SA1184 120p | 25B566 90p | 25C762 150p
TA8201AK  300p | TDA1220 50p | TDA2822M 60p | TDA4700A 750p | TDA8416 625p | UPC1023 60p | 25A781 150p | 25A1185 200p | 25B596 50p | 25C783 85p
TA8205 220p | TDA1235 300p | TDA2824 85p | TDA4714C  350p | TDAB417 550p | UPC1024H2 75p | 2SA786 25p | 25A1186 500p | 25B598 30p | 2SC790 50p
TAB207K 175p | TDA1236 240p | TDA2840 200p | TDA4716C 450p | TDAB421 300p | UPC1025 230p | 25A794 50p | 25A1198 40p | 2SB600 500p | 25C792 380p
TA8210 260p | TDA1251 150p | TDA3047 100p | TDA4718A 250p | TDAB425 500p | UPC1026 95p | 25A798 30p | 28A1201 40p | 25B601 60p | 25CB05 225p
TA8211AH  200p { TDA1270 150p | TDA3048 130p | TDA4725 750p | TDAB432 550p | UPC1028 90p | 25A812 15p | 25A1202 25p | 25B605S 25p | 25C828 20p
TA8214K 260p | TDA1327 200p | TDA3082 200p | TDA4800 300p | TDAB433 600p | UPC1031H  150p | 2S5A814 80p | 25A1204 225p | 2SB631 40p | 25C829 15p
TAB215 300p | TDA1405 S0p | TDA3083 200p TDA4810 S00p | TDAB440 300p | UPC1032 60p | 2SAB16 70p | 25A1206 60p | 2SB632 45p | 25C839 20p
TA8216H 300p | TDA1410 220p | TDA3190 TDA4814A 300p | TDAB442 200p | UPC1035C  110p | 2SA817 20p | 25A1207 25p | 25B633 80p | 25C867 900p
TAB217P 120p | TDA1412 35p | TDA33018 1600p TDA4850 475p | TDAB443 350p | UPC1043C  12Sp | 2S5A825 20p | 25A1208 70p | 25B641 12p | 25C870 100p
TA8220AH 500p | TDA1506 27%p | TDA3310 120p | TDA48S1 325p | TDAB444 200p | UPC1158H 70p | 25A836 20p | 2SA1209 100p | 25B647 20p | 25C897 175p
TA8221AH 600p | TDA1508 175p | TDA3410 150p | TDA4852 325p | TDAB4S1 325p | UPC1161 110p | 25A837 200p | 25A1210 120p | 25B648 45p | 25C9008 30p
TA8225H 47%p | TDA1510 170p | TDA3420 200p | TDA4860 200p | TDAB452 200p | UPCt167 125p | 25A839 110p | 28A1215 600p | 25B649 35p | 2SC930 15p
TA8225L 47%p | TDA1512 140p | TDA3501 300p | TDA4866 275p | TDAB4S3 350p | UPC1170 150p | 25A841 20p | 25A1216 550p | 2SB673 100p | 25C936 300p
TA8227 250p | TDA1514A 32Sp | TDA3502 360p | TDA4881 200p | TDAB461 950p | UPC1173 200p | 25A844 20p | 25A1217 100p | 2SB676 85p | 25C941 15p
TAB8229K 200p | TDA1515A 200p | TDA3504 300p | TDA4935 300p | TDAB490 225p | UPC1176C  120p | 25A847 25p | 25A1220 75p | 258688 90p | 25C944 140p
TA8400P 200p | TDA1516Q 3%0p | TDA3505 27Sp | TDA4940 200p | TDABS540 250p | UPC1178H 250p | 25A854 30p | 25A1227 70p | 2SB703 90p | 25C945 10p
TA8410K 2004 | TDA1517 150p | TDA3506 260p | TDA4942 200p | TDAB702 275p | UPC1180C  200p | 2SAB61 45p | 25A1222 50p | 2SB705 200p | 25C950 40p
TA8410P 200p | TDA1519 200p | TDA3507 450p | TDA4944 175p | TDAB703 500p | UPC185H2 400p | 25A872 25p | 25A1226 25p | 2SB707 200p | 25C959 225p
TAB432 200p | TDA1519A 200p | TDA3510 200p | TDA4950 100p | TDAB708 600p | UPC1186 80p | 2SA872A 50p | 25A1227 250p | 2SB716 20p | 25C980 40p
TAB605N 350p | TDA1520 275p | TDA3520 250p | TDA5030A 100p | TDAB730 225p | UPC1187 150p | 25A879 30p | 28A1232 180p | 2SB718 60p | 25C982 20p
TA8606N 350p | TDA1521 210p | TDA3530 250p | TDA5140A 200p | TDABT32 300p | UPC1188H 350p | 254884 100p | 25A1237 2Sp | 25B727 100p | 25C983 120p
TAB607P 320p | TDA1522 110p | TDA3540 200p | TDAS330T 300p | TDA8B735 17%p | UPC1191 300p | 25A885 35p | 25A1238 30p | 2SB733 75p | 25C1000 20p
TAB611AN  250p | TDA1524 200p | TDA3541 175p | TDAS331T 200p | TDA8740 825p | UPC1197 140p | 25A886 45p | 25A1239 30p | 2SB734 35p | 25C1001 950p
TA8615N 480p | TDA1526 22%Sp | TDA3560 260p | TDAS332T 150p | TDAB741 550p | UPC1198H 200p | 25A887 20p | 2SA1240 45p | 25B737 20p | 25C1008 20p
TAB628N 350p | TDA1534 2000p | TDA3561 300p | TDA5S500 400p | TDABB08T 32Sp | UPC1210 150p | 25A893 15p | 25A1242 80p | 2SB739 22p | 25C1010 225p
TAB631 500p | TDA1540 420p | TDA3561A  300p | TDA5600 450p | TDABS0ST 350p | UPC1215V  125p | 25A89%6 25p | 2SA1244 120p | 2SB744 5S5p | 2SC1012 75p
TAB632N $50p | TDA1541 500p | TDA3562 260p | TDAS660P 250p | TDAS04S 300p | UPC1222 130p | 25A899 40p | 25A1245 55p | 25B750 60p | 25C1013 170p
TAB644N 425p | TDA1542 250p | TDA3562TF 300p | TDA5S700 200p | TDA90B0 400p | UPC1225H 220p | 25A900 45p | 25A1246 80p | 2SB753 100p | 25C1014 140p
TAB646 375p | TDA1543 200p | TDA3563 350p | TDAS701 200p | TDA9102C 250p | UPC1227V  22Sp | 2SAS804 20p | 2SA1248 35p | 25B754 80p | 25C1030 150p
TA8653N  1500p | TDA1552Q 350p | TDA3564 325p | TDA5S708 27%5p | TDA9403 130p | UPC1228HA 45p | 2SA907 650p | 25A1243 100p | 2SB764 30p | 25C1046 250p
TA8659AN  900p | TDA1553AQ 325p | TDA3565 220p { TDA5S709 375p | TDA9500 750p | UPC1230 200p | 25A909 500p | 26A1252 20p | 2SB765 70p | 25C1047 20p
TAB690N 700p | TDA1555Q 375p | TDA3566 280p | TDAS800 850p | TDA9503 $50p | UPC1237HA 70p | 2SA912 70p | 25A1253 30p | 25B772 2Sp | 2SC1050 280p
TAB6S1N 450p | TDA1557Q 300p | TDA3567 350p | TDA5S820 370p | TDAS513 225p | UPC1238 120p | 2SA313 100p | 25A1256 30p | 2SB774 S0p | 25C1051 250p
TAB701AN  27Sp | TDA1558Q 300p | TDA3569 300p | TDAS832 125p | TDAS800 22%p | UPC1247H 150p | 2SA914 90p | 25A1257 30p | 25B775 100p | 2SC1061 85p
TA8718N 550p | TDA1560Q 67Sp | TDA3570 375p | TDAS850 175p | TDASS21 200p | UPC1242H 150p | 2SA915 30p | 25A1258 70p | 2SB776 110p | 25C1069 175p
TA8720 $2%p | TDA1571 300p | TDA3580 300p | TDA5930 22%5p | TEA0652 150p | UPC1245V  130p | 2SA916 30p | 25A1261 150p | 2SB788 35p | 25C1070 65p
TAB733P 450p | TDA1572 175p | TDA3586 750p | TDA6100Q  150p | TEA0653T 80p | UPC1270H 2%0p | 25A921 40p | 25A1262 110p | 25B791 130p | 2SC1079 300p
TA8872N 450p | TDA1574 125p | TDA3590 250p | TDABI0OIQ  120p | TEADB55 300p | UPC1274V  250p | 25A928A 25p | 25A1263 280p | 25B794 40p | 25C1080 225p
TAAS50 25p | TDA1576 170p | TDA3591 360p | TDAG111Q  22%p | TEAD665 300p | UPC1277 240p | 2SA933 30p | 2SA1264 280p | 2S5B795 45p | 25C1096 40p
TBA120S 40p | TDA1578A 210p | TDA3592A 300p | TDAB200 750p | TEA1002 650p | UPC1278 240p | 25A934 30p | 25A1265 200p | 2SB810 15p | 25C1098 120p
TBA396 70p | TDA1579 130p | TDA3601Q  37S5p | TDAG600-2 700p | TEAT007 120p | UPC1288V  230p | 2SA935 40p | 25A1283 50p | 2S5B816 160p | 2SC1106 180p
TBA520 120p | TDA1583  275p | TDA3602  225p | TDA66102 1100p | TEAI1009  100p | UPC1297CA 32Sp | 25A837 20p | 25A1284 80p | 2SBB17 175p [2SC1114  415p
TBA530 100p | TDA1591 27%5p | TDA3611 450p | TDA6G612-2 900p | TEAI0ISP  110p | UPC1298 320p | 25A833 140p | 25A1286 80p | 25B819 60p | 2S5C1115 280p
TBA540 90p | TDA1596 200p | TDA3640 350p | TDA7000 170p | TEAIDN7 280p | UPC1313H A 100p | 25A940 S0p | 25A1289 50p | 25B822 40p | 25C1116 290p
TBA560 90p | TDA1598  160p | TDA3645  400p | TDA7010T 120p | TEAT019  130p | UPC1316C  70p | 254942 60p | 25A1290  150p | 2SB824 60p | 25C1124  270p
TBAB0O 40p | TDA1600 200p TDA3651 200p TDA7020T 175p | TEA1024 150p | UPC1318 300p | 25A949 70p | 25A1293 110p | 25B825 135p | 25C1161 110p
TBAB10AS 40p | TDA1602A 400p | TDA3S! TDAT021T  200p | TEAT035 200p | UPC1330HA 80p | 2SA950 18p | 25A1294 450p | 25B826 75p | 25C1162 30p
TBAS20 $5p | TDA1670A 200p TDA3652 TX108009 TDAT050 100p | TEA1039 150p | UPC1335V  320p | 25A951 60p | 25A1295 $00p | 258827 200p | 2SC1164 600p
TBA820M 3%p | TDA1675 200p | TDA3653 85p | TDA7052 120p | TEA1045 300p | UPC1350 115p | 25A952 30p | 25A1301 260p | 2SB828 200p | 25C1165 750p
TBA920 100p | TDA1701 500p | TDA3654 80p | TDA7053 200p | TEAT060 225p | UPC1352C 450p | 2SA953 60p | 25A1302 300p | 25B829 200p | 25C1166 100p
TBA950 100p | TDA1771 200p | TDA3654Q 85p | TDA7056 200p | TEA1061 175p | UPC1360C 200p | 2SA954 30p | 2SA1303 400p | 2SB835 75p | 2SC1170 180p
TBASS(Q 60p | TDA1870A 200p | TDA3710 300p | TDA7057Q 225p | TEA1062 250p | UPC1362C 250p | 2S5A957 185p | 25A1304 110p | 258857 80p | 25C1172 150p
TC5020 200p | TDA1872A 27Sp | TDA3720 175p | TDA7072 100p | TEA1064 250p | UPC1363 190p | 25A958 80p | 25A1306 110p | 2SB861 110p | 2SC1173 33p
TC5081AP 80p | TDA1I904 80p | TDA3724 300p | TDAT077 175p | TEA1067 150p | UPC1363C 300p | 25A963 120p | 25A1307 100p | 25B863 220p | 2SC1195 210p
TC5082P 170p | TDA1905 80p | TDA3725 300p | TDA7211 100p | TEA1068 350p | UPC1364C 350p | 2SA965 30p | 2SA1309 50p | 25B865 25p | 28C1212 35p
TC5090A 230p | TDA1908A 90p | TDA3730 400p | TDA7220 65p | TEAI0B0P 170p | UPC1365 250p | 25A966 25p | 28A1315 100p | 25B882 180p | 2SC1213 10p
TC9125BP  410p | TDA1910 160p | TDA3740 400p | TDA7222 100p | TEA1087 40p | UPC1366C 130p | 254968 55p | 25A1317 30p | 25B885 4Sp | 25C1214 15p
TC9130P 150p | TDA1940 180p | TDA3750 400p | TDA7230A 150p | TEAT101 42%p | UPC1370C  300p | 2SA970 25p | 25A1318 20p | 258891 35p | 25C1215 2Sp
TC9134 750p | TDA1941 300p | TDA3755 425p | TDA7231A 80p | TEA1330 65p | UPC1373 85p | 25A973 35p | 25A1319 25p | 25B892 25p | 25C1216 200p
TC9135P 125p | TDA1950 175p | TDA3760 350p | TDA7233 60p | TEA1511 150p | UPC1377C  200p | 25A984 25p | 2SA1320 45p | 25B895 60p | 25C1222 15p
TC9137P 500p | TDA2002 50p | TDA3765V 225p | TDA7240 175p | TEA2000 500p | UPC1378 1000p | 2SA985 60p | 25A1321 80p | 25B908 70p | 25C1226 75p
TC9138AP  150p | TDA2003 65p | TDA3771 460p | TDA7241 250p | TEA2014A 80p | UPC1379C 170p | 2S5A988 25p | 25A1327 130p | 258926 30p | 2SC1237 250p
TC9142 320p | TDA2004 150p | TDA3780 400p | TDA7245 225p | TEA2018A 80p | UPC1382 110p | 25A991 30p | 25A1329 200p | 2589413 60p | 25C1247A 35p
TC9143 300p | TDA2005 150p | TDA3791 200p | TDA7250 400p | TEA2019 600p | UPC1384 425p | 25A992 30p | 2SA1346 20p | 2SB950 180p | 25C1252 850p
TC9145 150p | TDA2006 70p | TDA3800 250p | TDA7255 400p | TEA20258 75p | UPC1387C 250p | 25A993 50p | 25A1348 45p | 25B951 190p | 25C1278 110p
TC9148 200p | TDA2007 120p | TDA3803A 500p | TDA7256 400p | TEA2028 325p | UPC1394 120p | 2SA995 80p | 25A1352 100p | 2SB953 90p | 25C1279 30p
TC9149 225p | TDA2008 100p | TDA3810 200p | TDAT7262 325p | TEA20288 375p | UPC1397 350p | 25A999 30p | 25A1353 100p | 2SB975 100p | 25CI308K  350p
TC9150 425p | TDA2009 160p | TDA3825 150p | TDA7272 170p | TEA2029A 650p | UPC1403CA 850p | 2SA1005 25p | 25A1356 100p | 25B985 30p | 25C1312 40p
TC9151P 425p | TDA2010 150p | TDA3827 110p | TDA7273 80p | TEA2029C 270p | UPCT1406HA 70p | 2SA1006 90p | 25A1357 65p | 258986 40p | 25C1318 10p
TC9152 425p | TDA2020  120p | TDA3840  200p | TDA7274 45p | TEA2031A  125p | UPC1420CA 450p | 2SA1008  12S5p | 25A1358  130p | 25B1009  110p | 25C1325  400p
TC9153 300p | TDA2030 80p | TDA3842 200p | TDA7275 75p | TEA2037 200p | UPC1421CA 650p | 2SA1009 200p | 25A1359 45p | 2581010 25p | 258C1327 20p
TC9154AP  225p | TDA2030H 100p | TDA3843  200p | TDAT7282 50p | TEA2114  200p | UPC1423CA 550p | 2SA1010  225p | 2SA1350 4sp | 25B1012 s5p | 25C1328 15p
TC9156 300p | TDA2040  140p | TDA3845  225p | TDA7284  100p | TEA2117  450p | UPC1470  200p | 2SA1011 80p | 25A1362 25p | 25B1015 60p | 25C1342 15p
TC9158P 450p | TDA2048 600p | TDA3856 300p | TDA7302 450p | TEA2130 350p | UPC1474HA  75p | 2S5A1012 85p | 25A1370 50p | 2581016 130p | 25C1343 200p
TC9162 275p | TDA2051V  450p | TDA38B57 200p | TDA7310 800p | TEA2164 160p | UPC1484CA 300p | 2SA1013 100p | 2SA1371 100p | 2SB1017 40p | 25C1345 15p
TC9163 375p | TDA2052V 525p | TDA3950  225p | TDA7313  850p | TEA2260  225p | UPC1488H 115p | 25A1015 10p | 2SA1376 30p | 25B10718  130p | 25C1346  100p
TC9164 400p | TDA2054M  110p | TDA40OT 250p | TDA7318 550p | TEA2261 185p | UPC1498H 500p | 25A1016 30p | 25A1380 75p | 2SB1020 120p | 2SC1358 270p
TC8167P 100p | TDA2107 250p | TDA4DS0 150p | TDA7330A 700p | TEA2262 275p | UPC1505C 400p | 2SA1018 100p | 25A1381 100p | 2SB1039 65p | 25C1359 15p
TC9172P 300p | TDA2148 325p | TDA4052 500p | TDA7350 300p | TEA3717DP 160p | UPC1513HA  70p | 2SA1020 30p | 25A1382 120p | 25B1066 40p | 2SC1360 70p
TC9174P 325p | TDA2151 375p | TDA4060 500p | TDA7359 300p | TEA3718S  175p | UPC1514CA 200p | 2SA1021 35p | 25A1385 180p | 2581068 160p | 2SC1364 25p
TC9176P 500p | TDA2170 1300p | TDA4092 250p | TDA7360 700p | TEAS030 135p | UPC1515CA 250p | 25A1023 60p | 25A1386 400p | 25B1077 180p | 25C1368 75p
TC9177P 225p | TDA2220 200p | TDA4100 150p | TDA7361 175p | TEAS040 650p | UPC1520CA 250p | 2SA1026 90p | 25A1387 75p | 25B1098 80p | 25C1382 40p
TCA9940 100p | TDA2270 250p | TDA4173AF 325p | TDA7370V  325p | TEAS10tA  175p | UPC15621HA 120p | 25A1029 60p | 25A1396 120p | 2SB1099 7%Sp { 25C1383 25p
TCEP100 100p | TDA2320 80p | TDA4180 14Sp | TDA7374V  350p | TEA5110 175p | UPC1536C 550p | 2SA1036 60p | 25A1399 25p | 25B1109 40p | 25C1384 20p
TD6230BAP 200p | TDA2501  300p | TDA4190  180p | TDA7770  140p | TEAG114A  200p | 2SA329 2SA1037 50p | 25A1400  150p | 2SB1123 50p | 25C1393 20p
TD62382  200p | TDA2502  175p | TDA4200  300p | TDA8114  225p | TEAS115  220p | 25A467 2SA1038 40p | 25A 1423 30p | 2581133 50p | 25C1394 15p
TD62506 200p | TDA2503 200p | TDA4210 180p | TDAB115 200p | TEA5116 220p | 25A473 25A1048 25p | 25A1428 35p | 25B1134 65p | 25C1398 55p
TD62705 250p | TDA2504 200p | TDA4260 250p | TDA8116 350p | TEAS170 200p | 2SA483 25A1051 300p | 25A1441 110p | 25B1135 80p | 25C1399 100p
TD6304AP  300p | TDA2505 220p | TDA4280 320p | TDAB120B 400p | TEAS500 325p | 2SA484 2SA1052 15p | 25A1442 110p | 2581140 4Sp | 25C1400 50p
TD6306P 350p | TDA2506 400p | TDA4282 360p | TDA8124 250p | TEA5501 225p | 2SA489 2SA1060 120p | 25A1443 130p | 2SB1143 40p | 25C1403 500p
TD6350P 200p | TDA2507 450p | TDA4283T 450p | TDA8134 225p | TEA5550 1S0p | 25A490 25A1061 300p | 25A1450 30p | 2SB1151 75p | 2SC1407 50p
TD6359P 300p | TDA2507T  450p | TDA4290 125p | TDA8135 225p | TEA5560 130p | 25A493 2S5A1069 150p | 25A1459 40p | 2SB1162 400p | 2SC1413 150p
TDA1001 200p | TDA2510 450p | TDA4400 175p | TDAB136 225p | TEASS70 85p | 25A495 2SA1073 375p | 25A1462 25p | 25B1163 370p | 2SC1419 50p
TDA1002  200p | TDA2514A 500p | TDA4420  120p | TDAB137  200p | TEA5580  185p | 254496 25A1076  230p | 25A1469  100p | 2SB1168 S50p | 25C1426  700p
TDA1003  150p | TDA2515  450p | TDA4421  300p | TDABI38  200p | TEAS581  200p | 2SA505 2SA1077  300p | 25A1475 95p | 25B1182 40p | 25C1429 50p
TDA1005A 17%Sp | TDA2530 300p | TDA4426 170p | TDAB138A 130p | TEAS5591 200p | 2SA509 2SA 1080 125p | 25A1488 150p | 25B1185 50p | 25C143) 400p
TDA1010A 80p | TDA2532 100p | TDA4427 300p | TDAB1388B 200p | TEA5620 300p | 2SA537 25A1081 80p | 25A1489 300p | 2581202 45p | 2SC1444 275p
TDA1011 75p | TDA2540  150p | TDA4431  150p | TDABI39  200p | TEAS5630  225p | 25A539 25A1082 80p | 25A1430  225p | 2581203 45p | 25C1445  350p
TDA1012  120p | TDA2541 70p | TDA4433  100p | TDAB140  200p | TEAS640E  750p | 25A544 2SA1083 20p | 2SA1491  300p | 25B1204 45p | 2SC1446 55p
TDA1013A  110p | TDA2542 110p | TDA4437 125p | TDAB143 160p | TEAS701 650p | 25A550 2SA1084 100p | 25A1492 260p | 2SB1205 40p | 25C1447 70p
TDA1015 85p | TDA2543 210p | TDA4439 220p | TDAB145 120p | TEAGDOO 400p | 2SA562 2SA1085 75p | 25A1493 500p | 25B1223 60p | 25C1449 120p
TDA1016  140p | TDA2544  200p | TDA4440  180p | TDA8146  200p | TEA6100  350p | 2SA564 2SA1091 100p | 2SA1494  450p | 25B1243 40p | 25C1450  200p
TDA1020 110p | TDA2545 120p | TDA4442 240p | TDAB160 125p | TEAB200 225p | 2SA571 28A1093 180p | 25A1516 280p | 2SB1274 40p | 25C1454 250p
TDA1022 330p | TDA2546A 200p | TDA4443 250p | TDAB170 170p | TEA6300 500p | 2SA603 25A1094 190p | 2SA1519 20p | 2581282 300p | 25C1470 120p
TDA1023 130p | TDA2548 200p | TDA4445 220p | TDAB172 200p | TEAB310T  425p | 2SA606 2SA1095 300p | 25A1523 45p | 25B1318 40p | 25C1472 40p
TDA1024 150p | TDA2548 300p | TDA4450 225p | TDAB173 175p | TEAG414A  425p | 2SA608 25A1096 80p | 25A1535 175p | 25B1375 45p | 25C1473 15p
TDA1025 320p | TDA2555 175p | TDA4452 250p | TDAB174 200p | TEA6415B 525p | 2SA614 28A1102 130p | 25A1538 55p | 25B1382 350p | 25C1474 45p
TDA1028 175p | TDA2556 230p | TDA4453 275p | TDAB17S 300p | TEA6420 360p | 2SA628 25A1103 130p | 25A1540 $0p | 25B1468 100p | 2SC1501 70p
[TDA 1029 200p | TDA2557 225p | TDA44BO 280p | TDAB178 6850p | TEAB172 125p | 25A634 2SA1104 140p | 2SA1598 220p | 2S5C182 75p | 25C1505 55p

TDA2558  400p | TDA448%1  215p | TDA8179S 750p | TL431 45p | 254636 2SA1105  250p | 2SA1599  220p | 25C372 25p | 25C1507 45p
TDA1038  500p | TDA2574V  350p | TDA4482  200p | TDA8185  180p | TL494 100p | 25A639 2SA1106  160p | 2SA1600  250p | 25C380 10p | 25C1509 35p
TDAT041E  2%0p | TDA2575A 100p | TDA4500 300p | TDAB190 200p | TLOGY 40p | 25A640 2SA1111 90p | 25A1601 200p | 25C388A 25p | 25C1514 35p
TDA1041P 180p | TDA2577A 200p | TDA4501 280p | TDAB191 425p | TLO64 80p | 25A642 2SA1112 150p | 25A1625 40p | 2SC394 60p | 25C1515 60p
TDA1044 110p | TDA2578A 200p | TDA4502 400p | TDAB192 200p | TLO71 38p | 25A643 2SA1115 30p | 25A1626 90p | 25C403 25p | 25C1520 45p
TDA1047 200p | TDA2579A 210p | TDA4503 325p | TDA8B196 120p | TLO74 80p | 25A673 25A1120 40p | 25A1640 100p | 25C454 15p | 2S5C1541 110p
TDA1048 200p | TDA2582 130p | TDA4S05A 300p | TDAB205 1250p | TLO83 55p 28A677 25A1123 40p | 2SA1652 70p | 25C458 10p | 2SC1545 120p
TDA1053 300p | TDA2530 170p | TDA4505E 27Sp | TDA8213 175p | TLO84 2SA678 25A1124 60p | 2SA1667 175p | 2SC460 10p | 25C1567 40p
TDA1054  180p | TDA2591  110p | TDA4505K 450p | TDAB214B  225p TMP47C 434N 1250p 2SAB83 2S5A1127 S50p | 25A1668  180p | 2SC461 15p | 25C1568 35p
TDA1057 60p | TDA2591Q 150p | TDA4505M 1000p | TDAB215H  300p | TPU27 800p | 25A684 25A1133 120p | 2SA1671 310p | 25C495 45p | 2SC1569 55p
TDA1059B 40p | TDA2593 80p | TDA4510 200p | TDA8217 225p TPU2735 S00p | 2SA699 25A1135 130p | 25A1673 425p | 25C496 25p | 2S5C1570 40p
TDA1060  140p | TDA2594  450p | TDA4532  200p | TDA8S303  250p | UC3524 100p | 2SA705 2SA1141  200p | 25A1680 40p | 25C497 85p | 25C1571 50p
TDA1062 140p | TDA2595 200p | TDA4555 275p | TDA8304 400p | UC3842N 60p | 2SA706 2SA1142 100p | 2SA1706 25p | 2SC515 100p | 2SC1573 25p
TDA1068 75p | TDA2600  400p | TDA4566  370p | TDAB305  500p | UC3843 125p | 2SA708 25A1143 15p | 25B175 45p | 25C535 30p | 25C1576  $S0p
TDA1072 150p | TDA2611A  100p | TDA4557 200p | TDAB340D 150p | UC3844 70p | 2SA711 25A1145 40p | 25B324 40p | 25C536 20p | 25C1580 600p
TDA1074 280p | TDA2616 250p | TDA4560 270p | TDA8341 250p | UPC20C 2SA1146 200p | 25B337 150p | 25C605 100p | 25C1583 25p
TDA1077 250p | TDA2630 300p | TDA4565 150p | TDA8349A 350p | UPC554 25A1151 30p | 25B474 250p | 2SC619 100p | 2SC1586 540p
TDA1082 275p | TDA2640 350p | TDA4566 250p | TDA7350Q 275p | UPCS55 25A1152 150p | 258492 80p | 25C647 80p | 2SC1617 340p
TDA1083 95p | TDA2653A 350p | TDA4S68  225p | TDA8351  200p | UPCSS6H 25A1163 30p | 2SB511 55p | 25C644 10p | 2SC1619  170p
TDA1085 170p | TDA2654 200p | TDA4570 200p | TDAB360N3 800p | UPC571 25A1164 22p | 2SB525 85p | 25C647 300p | 25C1623 50p
TDA1087 60p | TDA2658  300p | TDA4580  400p | TDAS361IN3 900p | UPC574 25A1156 90p | 258527 130p | 25C681 250p | 25C1624 60p
TDA1092 100p | TDA2670 150p | TDA4600 200p | TDA8362AN 1200p | UPC575C2 2S5A1162 30p | 258531 400p | 25C683 35p | 25C1626 55p
TDA1097  47Sp | TDA2690  100p | TDA4600I 160p | TDA8362N3 1200p | UPC577 25A1163 15p | 2SB536 80p | 25C708 100p | 25C1627 15p
TDAT1151 40p | TDA2710-1 400p | TDA4601 120p | TDA8366N2 1500p | UPC592 25A1169 500p | 2SB537 90p | 2SC710 15p | 25C1628 75p
TDA1154 50p | TDA2721 200p | TDA4605 180p | TDA8372A 1650p | UPC595 25A1170 500p | 258544 22p | 2SC711 15p | 2SC1634 50p
TDA1170 85p | TDA2730 200p | TDA4610 370p | TDAB380D 200p | UPC596 2S5A1173 60p | 258546 4Sp | 25C730 350p | 25C1667 450p
TDA1170N 85p | TDA2740 300p | TDA4650 300p | TDA8385 275p | UPC1001 25A1174 25p | 2SB549 S50p | 25C732 40p | 25C1669 100p
TDA1175 17%p | TDA2750 200p | TDA4660 200p | TDAB330A 650p | UPC1004C 2S5A1175 30p | 2SB560 25p | 25C735 40p | 25C1674 15p
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TRANSISTORS

Part Price | Part Price | Part Price | Part Price Price | Part Price | Part Price | Part Price | Part Price | Part Price
25C1675 90p | 25C2261  700p | 25C2719 25p | 25C3263  280p | 25C3798  220p | 25D257 195p | 25D880 40p | 2SD1327  150p | 2SD1763A  60p | 25K312 750p
25C1678 80p | 25C2267 90p | 25C2721  120p |25C3264  390p | 25C3807  120p | 25D287 250p | 25D882 25p | 25D1328 60p | 2SD1764 70p | 25K315 70p
25C1683  100p | 25C2270 60p | 25C2724 15p | 25C3269 S0p | 25C3808 70p | 25D291 250p | 25D889 35p | 25D1330 50p | 25D1766 70p | 25K320 120p
25C1684 30p | 25C2271 25p | 25C2738  200p | 25C3270 50p | 25C3811 80p | 25D313 25p | 25D892A 75p | 2SD1347 70p | 2SD1769  110p | 5533 130p
25C1685 30p | 25C2274 15p | 25C2749  380p | 25C3271 75p | 25C3831  250p | 25D315 75p | 25D894 35p | 25D1348 85p [25D1773  100p | o o0 1750
25C1729  900p | 25C2275 50p | 25C2750  300p |25C3277  280p |25C3832  138p | 25D325 30p | 25D895 100p | 2SD1350  150p | 25D1776 70p

25C1730 10p | 25C2278 70p | 25C2751  270p | 25C3279 30p | 25C3833  250p | 2SD330 65p | 25D896  200p | 25D1376 60p | 25D1783 70p | 25K359 40p
28C1735 70p | 25C2283  700p | 25C2752 75p | 25C3280  200p | 25C3851 100p | 25D348 300p | 2SD898B  225p | 2SD1378 60p | 25D1785  180p | 25K363 So0p
25C1740 10p | 25C2290 1800p | 2SC2767 300p | 25C3281 200p | 25C3852 80p | 2SD350 320p | 2SD900 400p | 2SD1379 100p | 25D1789 210p | 25K364 40p
25C1741 35p | 25C2291 40p | 25C2769  400p |25C3284  600p | 25C3863  220p | 25D357 40p | 2SD905 450p | 26D1380  100p | 2SD1796  120p¢ | 25K367 40p
28C1756 90p | 25C2298 35p | 25C2773  700p | 25C3293 85p | 25C3865  220p | 2SD358 40p | 25D916 130p | 25D1382 60p | 25D1802 75p | 25K369 30p
25C1756 35¢p | 25C2307  300p |25C2774  500p | 25C3298 50p | 25C3857  500p | 25D359 50p | 25D917 300p | 25D1384 S0p | 25D1806 75p | 25K373 a0p
25C1758 30p |25C2308 10p | 25C2785 40p [25C3299  120p |25C3858  550p | 2SD361 100p | 25D921 320p |2SD1390  350p |25D1812 45p | 55K374 450
25C1760 70p |25C2312  300p |25C2786 20p | 25C3300  400p | 25C3866  275p | 2SD362 100p | 25D923 360p | 25D1391  250p | 2SD1815 50p | 5ok386 600p
25C1775 10p |25C2314 70p | 25C2787 10p | 25C3303  100p | 25C3868  100p | 2SD371 240p | 25D946 120p | 25D1392 85p | 25D1825 60p

25C1781 20p [25C2316  150p |25C2791  500p | 25C3306  130p | 25C3870  200p | 2SD380  650p | 25D947 100p | 25D1395 80p |25D1827  120p | 25K389 115p
2SC1789  100p | 28C2320 10p |25C2792  220p | 25C3307  600p | 25C388A 25p | 25D381 50p | 25D950 300p | 25D1396  120p | 25D1843 70p | 2SK400 700p
25C1809 40p | 25C2324 120p | 25C2793 700p | 25C3309 150p | 25C3883 210p | 25D382 75p | 25D951 200p | 25D1397 100p | 2SD1846 350p | 25K405 450p
25C1810  250p | 25C23284  50p | 25C2808 40p | 2SC3310  125p | 25C3884A  200p | 2SD386 70p | 2SD957A  520p | 2SD1398  120p | 2SD1847  275p | 25K414 550p
25C1815 10p | 25C2310 25p | 25C2810  360p | 2SC3316  280p | 25C38856  250p | 25D388 150p | 25D958 60p | 25D1399  300p | 2SD1849  280p | 25K415 500p
25C1819 70p |25C2315  175p | 25C2812 40p | 25C3317  350p | 2SC3885A 290p | 2SD389 60p | 2SD965 35p | 25D1400  280p | 2SD1850  325p | 25K423 75p
25C1826 60p | 25C2329  480p | 25C2814 40p | 25C3326 S0p | 25C3886A 275p | 25D400 14p | 2SD970 170p | 2SD1402  120p | 2SD1853 40p | 25K427 s0p
25C1827 60p | 25C2230  300p | 25C2824 75p | 25C3327 60p | 25C3890  150p | 2SD401 S0p | 25D972 40p | 2SD1403  22Sp | 25D1856 40p | 55x430 200p
25C1829  500p |25C2331 50p | 25C28256  900p | 25C3328 50p | 2SC3892A  250p | 25D402 120p | 2SD973 60p | 2SD1405 80p | 25D1857 750 | Heksnt %
25C1833 27p |25C2333  200p | 25C2826  200p | 25C3330 20p | 25C3893  225p | 2SD414 4sp | 2SD973A 70p | 2SD1406 60p | 25D1858 a0p »
25C1834 50p | 2502334 80p | 25C2827  130p | 25C3331 25p | 25C3895  325p | 2SD415 55p | 25D982 90p | 2SD1407 60p | 25D1863 35p | 2SK613 325p
25C1841 12p | 25C2335 S5p | 25C2832  300p |2SC3333  120p | 25C3896  400p | 25D424 350p | 250985 120p | 2SD1408  125p | 25D1864 85p | 25K526 160p
25C1844 S0p | 25C2336A 125p | 25C2834 280p | 2SC3345 100p | 25C3897 400p | 2SD426 150p | 2SD986 120p | 25D1409 170p | 2SD1877 175p | 25K5631 350p
25C1845 1Sp | 25C2344  150p |2SC2837  250p |2SC3346  130p | 25C3907  250p | 25D427 350p | 250998 70p | 2SD1411 85p | 2SD1878  160p | 25K534 700p
25C1846 35p | 25C2347 35p | 25C2839 40p | 25C3352  200p | 25C3927  250p | 2SD438 38p | 2SD1010 40p | 2SD1412 75p | 2SD1879  275p | 25K537 900p
25C1847 45p | 25C23532  120p | 25C2853 70p | 25C3363  280p | 25C3940 40p | 25D467 15p | 25D1012 40p | 25D1413 60p | 2SD1880  360p | 25K538 3509
25C1865 85p | 25C2360  120¢ | 25C2873 60p | 25C3355 s0p | 25C3943 75p | 25D468 15p | 25D1020 40p | 25D1415  190p |2SD1881  350P | 55539 1100p
25C1856 25p | 2SC2361  1S0p | 25C2877  120p | 2SC3356  120p | 25C3944 80p | 2SD471 20p | 2SD1021  120p | 2SD1417 75p | 25D1884  300P | Hoy ey, 309
25C1865  700p | 25C2362 50p | 25C2878 20p | 25C3358 S0p | 25C3950  120p | 2SD476 100p | 2SD1022  250p | 2SD1425  260p | 2SD1886  300p

2SC1870  700p | 25C2365  280p | 25C2879 3200p | 25C3376  300p | 25C3953 sop | 25D525 s0p | 25D1024  850p | 25D1426  13sp | 25D1887  225p | 25K552 250p
25C1871  425p | 25C2369  100p | 25C2882 60p | 25C3377 50p | 25C3955 60p | 25D526 70p | 2SD1027  850p | 2SD1427  160p | 2SD1894  3oop | 2SK553 225p
25C1875 220p | 25C2371 25p | 25C2883 60p | 25C3378 120p | 25C3964 100p | 2SD545 18p | 2SD1030 75p | 28D1428 180p | 2SD1895  228p | 25K565 320p
25C1881 70p |25C2373  210p | 25C2898  200p |2SC3379 1200p |2SC3972  250p | 25D549 120p | 2SD1031 70p |2SD1430  280p |2SD1910  17Sp | 25K556 s00p
25C1890 15p | 25C2383 50p | 25C2899 SOp | 25C3381  130p |2SC3973  210p | 2SD551 300p | 2SD1036  600p | 2SD1431  200p | 2SD1911  300p | 25K567 400p
25C1895  500p | 25C2389 4Sp | 25C2909 60p | 253383 80p | 25C3975  210p | 25D554 225p | 25D1046  200p | 2SD1432  400p | 25D1913 50p | 25K559 600p
2SC1904  125p |25C2407  110p | 25C2910 25p | 25C3393 80p |25C3987  160p | 2SD555 500p | 25D1047  180p |25D1433  300p | 25D1929 50p | 55K560 580p
25C1906 15p |25C2408  120p | 25C2911 80p | 25C3397 20p | 25C3396  B80Op | 2SD556 225p | 25D1051  130p | 25D1438 60p | 25D1930 500 | Hoxs66 4750
28C1907 20p |25C2412K  S0p | 25C2912  120p | 25C3399 S0p | 25C3997 1250p | 2SD558 200p | 25D1056 60p | 25D1439  165p | 2SD1933 450 | o ens 70
2SC1909  250p | 25C2440  200p |25C2921  650p | 25C3400 35p | 25C3998  800p | 2SD560 S0p | 2SD1060  130p | 2SD1441  220p | 2SD1939 60p °
28C1913 90p | 25C2458 1op | 25C2922  480p | 25C3401 50p | 25C4006  100p | 2SD571 20p | 2SD1062  150p | 2SD1442 80p | 25D1941  350p | 25K612 80p
25C1914 30p | 25C2459 50p | 25C2923 7Sp | 25C3402 40p | 25C4020 150p | 25D575 530p | 25D1063  200p | 2SD1445  200p | 25D1944 50p | 25K684 950p
28C1921 15p | 25C2466 55p | 25C2928  550p | 25C3405  130p | 25C4023  32Sp | 25D592 25p | 2SD1064  250p | 2SD1446  300p | 2SD1958 80p | 25K685  1150p
26C1922  175p |25C2486  27Sp | 25C2929  280p | 25C3409  400p | 25C4029  350p | 2SD536 25p | 2SD1065  160p | 2SD1450 60p |2SD1959  210p | 25K699 100p
25C1923 10p | 25C2492 50p | 25C2934 75p | 25C3416 30p | 25C4043 45p | 2SD600 30p | 2SD1069  150p | 2SD1451  200p | 2SD1978 50p | 25K719 300p
28C1929  180p | 25C2470 65p | 25C2937  250p | 25C3417 90p | 25C4046 40p | 2SD601 40p | 2SD1073  350p | 2SD1452  27Sp | 2SD1984 60p | 25K724 500p
25C1940  110p |25C2481  120p |25C2939  400p | 25C3419  120p | 25C4056  200p | 25D602 60p | 2SD1088  150p | 25D1453  140p | 25D1991 509 | 55K725 550p
28C1941 27p | 25C2482 20p | 25C2944  300p | 25C3420 8Op | 25C4059  400p | 25D612 50p | 25D1094  375p |2SD1455  250p |2SD1994  200p |, ;o0 4250
25C1942  350p |25C2483  120p | 25C2958 50p | 25C3421 45p | 25C4064  140p | 2SD613 70p | 2SD1110  225p | 2SD1457  165p | 2SD1996 450

2SC1944  350p | 2SC2484  18Sp | 25C2962  800p | 25C3422 75p | 25C4106  150p | 25D617 300p | 25D1111 20p | 25D1458 50p | 25D2006 759 | 25K727 475p
25C1945  350p | 25C2485  400p |2SC2979  160p | 25C3423 60p | 25C4107 175p | 2SD633 70p | 28D1113  22Sp | 2SD1459 60p | 25D2010  250p | 2SK739 400p
25C1946  1500p | 25C2491 200p | 2SC2987 250p | 2SC3425 65p | 2SC4123 230p | 2SD636 10p | 2SD1128 200p | 2SD1468 40p | 2SD2011 60p | 25K758 300p
2SC1947  450p | 25C2498 50p | 25C2988  150p | 25C3446  150p | 25C4124  200¢ | 2SD637 15p | 2SD1133 65p | 2SD1487  225p | 25D2012 50p | 25K769 500p
25C1953 45p | 25C2500 25p | 25C2995 60p | 25C3447  130p | 25C4125  275p | 2SD638 15p | 2SD1135 75p | 25D1494  150p | 2SD2018 65p | 25K786 200p
28C1957 70p |25C2502  140p | 25C2999 50p | 25C3466  200p | 25C4137 40p | 2SD639 20p | 25D1138 40p | 2SD1496  300p | 2SD2033 80p | 25K787 800p
25C1959 10p | 25C2503  600p |2SC3001 1400p | 2SC3457  126p | 25C4138  200p | 2SD640 3509 | 25D1140 40p |2SD1497  230p | 2SD2061  100p | 55K791 2250
2SC1962  175p | 25C2512 20p | 25C3019  320p | 25C3459  18Op | 25C4157  400p | 2SD655 18p | 25D1142  350p |2SD1497-02 350p | 25D2066  250p | Hcy 70, 300p
25C1967 1300p | 25C2517  120p | 25C3020 1450p | 25C3460  130p | 25C4159  100p | 25D661 60p | 25D1145 25p | 2SD1505 90p | 25D2125  180p

25C1969  160p | 25C2519 60p |25C3022 1850p | 25C3461  275p | 25C4161  125p | 25D666 25p | 25D1148  175p | 2SD1506 s0p | 25D2136 8sp | 25K793 300p
25C1970  100p | 25C2527  300p |25C3025  S00p | 25C3466  225p | 25C4169 60p | 25D667 20p | 25D1153 30p | 25D1508 60p | 25D2144 35p | 25K794 315p
25C1971 400p | 25C2534 150p | 25C3026  450p | 25C3468 70p | 25C4199  400p | 25D669 35p | 2SD1169 65p | 25D1509 100p | 2SD2151 175¢p | 25K796 600p
2SC1972  600p |2SC2535  300p |2SC3030  300p | 25C3481  300p | 25C4204 60p | 2SD673 350p | 2SD1160  150p | 2SD1511 7Sp | 2SD22556  17Sp | 25KB09 850p
25C1973  150p | 25C2638  100p | 25C3037  125p | 2SC3482  27Sp | 28C4231  250p | 25D676 250p | 2SD1163A 220p | 2SD1619  250p | 2SD2331  250p | 25K812 150p
2SC1975  120p | 2SC26540 1900p | 2SC3038  125p | 2SC3486  27Sp | 25C4235  300p | 2SD717 180p | 2SD1164 75p | 25D1521 70p | 25D2333  150p | 25K817 325p
25C1980 30p | 25C2542  300p | 2SC3039 80p | 25C3502 S0p | 25C4236  450p | 2SD718 85p | 2SD1168  270p | 2SD1525  450p | 2SD2340  225p | 75kas1 550p
25C1983 75p | 25C2545 55p | 25C3040  260p | 25C3503 50p | 25C4237  500p | 25D722 240p | 2SD1169  280p | 25D1526  100p | 25J48 425p | 550872 650p
25C1984  150p | 25C2546 25¢p | 25C3042  300p | 25C3604  120p | 25C4242  120p | 2SD725 200p | 25D1173  350p | 2SD1641  350p | 25J56 7000 | Sciars 478
25C1985  100p | 25C2547 85¢p | 25C3052 30p | 25C35056  240p |25C4278  17Sp | 25D726 275p | 2SD1185  280p | 2SD1545  275p | 25J74 60p P
25C1986  100p | 25C2550 S0p | 25C3057  150p | 25C3506  250p | 25C4288A 650p | 2SD731 250p | 2SD1186  400p | 25D1546  350p | 25J76 220p | 25K903 500p
25C2001 15p | 25C2551 70p | 25C3068 60p | 25C3507 850p | 25C4300 200p | 25D732 250p | 2SD1189 55p | 25D1548  400p | 25J77 350p | 25K904 500p
25C2002 15p | 25C2552 60p | 25C3070 35p | 25C3509 750p | 25C4301 300p | 25D734 15p | 2SD1191 120p | 2SD1554 170p | 25J79 225p | 25K951 275p
25C2003 20p | 25C2553  200p | 2SC3071 25p | 25C3514  170p | 25C4304  225p | 2SD741 120p | 25D1192 90p |25D1565  150p | 25J103 75p | 25K952 275p
25C2004 20p |25C2555  120p [2SC3073  100p | 2SC3518  120p | 25C4313  600p | 25D743 130p | 2SD1196  150p | 2SD1556  225p | 25J109 200p | 25K955 a50p
25C2022  110p | 25C2662 90p |2SC3074  200p | 2SC3519  250p | 25C4381  150p | 2SD757 120p | 2SD1197  150p | 2SD1665 75p | 25J113 10509 | 25Kg56 400p
25C2023  180p | 25C2663  200p | 2SC3075  150p | 25C3526 45p | 25C4382  200p | 2SD760 70p | 25D1198 60p | 2SD1571  170p | 25J114 11508 | y54 g7 700p
25C2026 30p | 25C2568  120p | 2SC3077  120p | 25C3528  7S0p | 25C4386  27Sp | 2SD762 100p | 2SD1207 40p | 2SD1572  100p | 25J116 12000 |, 00y geop
25C2027  200p | 25C2670 30p |25C3086  150p | 25C3531  225p | 25C4387  425p | 25D763 140p | 25D1210  280p | 2SD1575  200p | 2SJ117 550p

25C2036 §0p | 25C2571  350p | 25C3089  130p | 25C3549  200p | 25C4408 sop | 25D768 180p | 25D1211  120p | 2SD1576  150p | 25J119 700p | 25K1036  450p
25C2037 50p | 25C2577 110p | 25C3101 7S0p | 25C3552  270p | 25C4429  27Sp | 2SD772 200p | 2SD1213  220p | 2SD1577  250p | 28J162 680p | 25K1057  800p
25C2053 120p | 25C2578 170p | 25C3112 35p | 25C3568 200p | 25C4431 90p | 2SD773 20p | 2SD1218 75p | 2SD1579 80p | 2S8J175 200p | 25K1058 800p
25C2055  150p | 2SC2579  110p | 25C3114 40p | 25C3577  275p | 25C4466  325p | 25D774 30p | 25D1223 75p | 25D1589 60p | 25J182 150p | 25K1081  700p
25C2058 20p |25C2580  175p | 25C3116 75p | 25C3584  200p | 25C4467  17Sp | 2SD777 400p | 25D1225 70p | 2SD1590  100p | 25J200 625p | 25K1082  450p
25C2060 40p [25C2581  225p |2SC3117  120p | 25C3591  200p | 25C4468  250p | 25D784 650p | 25D1227 40p |2SD1591  310p | 28J307 175p | 25K1102  375p
25C2061 75p | 25C2688  600p | 25C3122 S0p | 25C3595  220p | 25C4517 200 | 2SD786 100p | 2SD1229  250p | 2SD1693  125p | 25K19 45p | 55K1117  2850p
25C2068 60p | 25C2590 40p | 2SC3148  14Sp | 25C3597 75p | 2SC4517A  225p | 2SD787 20p | 2SD1237  300p | 25D1595 70p | 25K33 40p | osyi11g 2259
25C2071 140 | 25C2591 S0p | 25C3149  180p | 25C3699  140p | 2SC4531  450p | 2SD788 30p | 25D1238  300p | 2SD1608  210p | 2SK40 50P | 01120 650
25C2073 40p | 25C2592  200p | 2SC3150  100p | 2SC3600  175p | 2SC4532  1000p | 25D789 20p | 25D1244 25p | 25D1609 45p | 25K55 100p P
25C2075 60p | 25C2603 10p | 25C3151  175p | 2SC3606  100p | 2SC4542  400p | 2SD792 400p | 25D1246 20p | 2SD1632  320p | 25K68 100p | 25K1190  350p
25C2078 95p | 25C2610 60p | 25C3152 130p | 25C3607 150p | 25C4742  275p | 2SD794 33p | 25D1247 40p | 25D1637 50p | 25K73 75p | 25K11891 Boop
25C2085 100p | 2S5C2611 30p | 25C31563 175p | 25C3608 85p | 25C4744 350p | 2SD795A 140p | 25D1251 180p | 2SD1647 40p | 25K97 200p | 25K1217 700p
25C2086 60p | 25C2621 70p | 2SC3156  350p | 25C3616 45p | 25C4745  550p | 2SD798 175p | 2SD1254 §5p | 2SD1649  260p | 25K106 40p | 25K1221  200p
25C2092  100p |2SC2625  190p |2SC3157  200p | 25C3636  280p | 25C4747  37Sp | 25D799 150p | 25D1263 90p | 2SD1650  150p | 25K107 40p | 25K1275  275p
25C2094 1200p | 25C2626  600p | 2SC3168  260p | 25C3642  225p | 25C4757  200p | 25D809 4Sp | 2SD1264 55p | 25D1651  150p | 25K109 150p | 25K1296  350p
25C2097 2300p |2SC2630 1800p | 2SC3159  200p | 25C3657  400p | 25C4762  300p | 25D811 450p | 25D71265 75p | 2SD1656  250p | 2SK117 509 | 2gk1209  4s0p
25C2099 2500p | 25C2631 20p |2SC3164  270p | 25C3659  600p | 25C4769  220p | 2SD819 300p | 25D1266  180p | 2SD1663  350p | 2SK118 50P | 5ck1317 900
25C2118 1100 | 25C2632 35p | 25C3169  150p | 25C3668  120p | 25C4770  250p | 25D820 250p | 25D1267 §5p | 25D1666 S0p | 25K125 100p e
25€2120 10p | 25C2634 10p |25C3170  300p | 25C3675  100p | 25C4820  225p | 2SD821 550p | 25D1271 55p | 25D1667  120p | 25K133 s50p | 25K1338 2509
25C2122A  300p | 25C2636 40p |25C3173 180p | 2SC3678  2BOp | 25C4826 70p | 25D822 290p | 2SD1271A 225p | 2SD1668 90p | 2SK147 160p | 25K1341 S500p
25C2131 550p | 25C2637 120p | 2SC3175 150p | 2SC3679 140p | 25C4891 800p | 2SD826 30p | 25D1272 200p | 2SD1669 85p | 25K162 40p | 25K1342 500p
25C2141 60p | 2SC2640 1B0Op | 2SC3178  125p | 2SC3680  380p | 25C4923  400p | 2SD829 375p | 25D1273 50p | 2SD1677  200p | 25K161 30p | 25K1350  200p
25C2153 40p | 25C2653  100p | 25C3179 70p | 25C3685  450p | 25C4924  250p | 2SD836 50p | 2SD1274 80p | 2SD1680  225p | 25K163 40p | 25K1356  225p
25C2166 80p |25C2654  180p | 2SC3180  175p | 25C3687  300p | 25C4927  500p | 25DB36A 50p | 2SD1275 50p | 25D1683 4sp | 25K168 40p |25K1357  3s0p
25C2168  120p | 25C2655 S0p |2SC3181  200p |2SC3688  S50p | 25C5002  300p | 2SD837 55p | 25D1276 60p | 25D1684 70p | 25K170 50p | 25K1358  400p
252188 70p | 25C2656  550p | 2SC3182  120p |25C3692  150p | 25C5003  350p | 2SD838 500p | 25D1277  190p | 2SD1706  32Sp | 25K184 3% | 5661377 1509
25C2200  250p | 2SC2660  100p | 25C3198 30p | 25C37156  480p | 25C5027  100p | 2SD841 110p | 2SD1279  600p | 2SD1707  400p | 25K192 450 | 200 250
25C2209 50p | 25C2665  200p | 25C3199 40p | 25C3717  120p | 25C5048  300p | 25DB44 200p | 2SD1288  17Sp | 2SD1708  37Sp | 2SK193 a0p P
25C2216 S0p | 25C2668 10p | 25C3202 25p | 25C3729  450p | 25C5044  250p | 2SD850 170p | 2SD1289  250p | 2SD1710  200p | 2SK195 150p | 25K1404  290p
25C2221  650p | 25C2671  100p | 25C3209  120p | 25C3746  100p | 25C5086  250p | 25D856 48p | 2SD1291  280p | 2SD1718  275p | 25K197 140p | 25K1461  220p
25C22284  60p |2SC2681  170p |2SC3210  550p | 25C3747  120p | 25C5129  300p | 2SD858 250p | 25D1292 60p |25D1729  230p | 25K212 35p | 25K1462  425p
252229 15p | 25C2682 70p | 25C3211  220p |25C3748  100p | 25C5148  300p | 2SD863 23p | 2SD1293 70p | 2SD1730  275p | 25K214 170p | 2SK1487  250p
25C2230 80p | 25C2688 27p | 25C3212  260p | 25C3762  250p | 25C5149  300p | 2SDB64 200p | 2SD1297  300p | 2SD1732  250p | 25K216 200p | 25K1507  300p
25C2233  100p | 25C2690 60p | 25C3226 50p | 2SC3781  150p | 25C5250  300p | 2SDB66 120p | 2SD1302 20p | 2SD1739  180p | 25K223 50p | 55K1529  700p
25C2235 60p | 25C2694 3500p | 25C3242 30p | 253782 75p | 25D188 350p | 2SD866A  140p | 2SD1306 45p | 2SD1740  125p | 25K240 140p | 5ck1537  a00p
25C2236 20p | 25C2705 40p | 25C3244 45p | 25C3783  300p | 2SD198 140p | 25D867 350p | 25D1308 80p | 25D1748 90p | 25K241 30P | 5oiess 900
25C2237  540p |2SC2706  250p | 25C3246 §0p | 25C3787  100p | 2SD199 195p | 2SD868 260p | 2SD1309  140p | 25D1756  275p | 25K246 30p e
252238 4sp | 25C2710 50p | 25C3259  350p | 25C3788 60p | 2SD200 180p | 2SDB69 150p | 2SD1310  140p | 2SD1758 60p | 25K300 25p | 2SK1767  275@
25C2240 15p | 25C2712 20p |2SC3260  220p | 25C3789 7Sp | 25D201 260p | 2SD870 140p | 2SD1311 65p | 25D1760 80p | 2S5K301 aop | 25K2038  295p
25C2258 30p | 2S5C2714 20p | 25C3261 230p | 25C3790 120p | 25D213 250p | 2SD871 260p | 25D1313  1000p | 2SD1761 80p | 2SK303 40p | 25K2039 750p
|2sC2259 60p | 25C2716 S0p | 25C3262  280p | 25C3795  140p | 25D234 90p | 25D879 60p | 25D1326  200p | 2SD1762 s0p | 25K304 25p | 25K2134  225p
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2
VSA1100, 1110, 650, VSF500, 510, 550,
560, 580, 590, 600, 650,
VSG60, 64, 65, VSGT70, 73,74, 75,
VSX560, 580
V§165, V§165
V820, 22, 23, 24, 25, 26, 27, 422 425 426
427, 485, VSF10, 11, 180, 190
VSF200. 210, 220, 221, 222, 230, 240. 260,
261, 262, 265, 270, 275, 280,
VS8F290, 510, 550, VSG20, 204, 205, 206,
V8G21, 211, 212, 215
VSG217E0G , 23, 24, 25, 405, 411, 415,
417, VSP 100, 100EM 110
VSP88, 88KC, 8111, VSPY, VSR100

3600p

100EDG 100EM, 110, VX400 1250p
VSR9 1300p
V$§ 108, VS603, VS606, VSE07 2500p
VS75 2500p
VSQBS VC967 3450p

VSF400, 410, 420, 430, 440, 441,

450, 455, 480, 490, 497, VSX450,

470 2850p
VSG20, 204, 204, 205, 206, 20, 21, 211,

212, 215, 217, 225, 23, 24, 25,
VSF100, 110, 88, VSR100, 110, VSX400
1300
VSG41s, vsousEA VSG425  2800p
VS75, VSA 700p
VSF1000, vsmm VSF1030 5800p

ALBA
VDR3000, VCR4000, VCR5000, VCR6000
1650p

VTV10 1000p
VCR7000, 7800, 8000, 8800 1100p
AMSTRAD

VCR4500, VCR5200, VCR9000,

TVR1 900p |
VCR7000 1000p

VCR1000, 2000, 6000, 61000, 62000,
8600, 8602, 8700, 9005, DD8900, 008904
Vi

TVR4
TVR2, TVR3, VCR4600, VCR4600 MKII
VCR400 1100p
VCR8800, VCR8804, VCR9340  2100p
VCRB603, VCRE604, VCR8704, VCRB714

350p
VCR9140, VCR9142 2550p
VCR9340 3650p
VCR9244 3450p
UF020, 22, VCR3000, 3002,

00 1750p

FISHER
FVHP420, 510, 520, 530, 615, 618, 620,
622,710,711, 715, 716, 720,

1400p
MADRID, SE5140, VS540

VS5480 3000p
Mvssso 620, VS550, 620, 630, 640 790

930, 940 0p
VS120 2300p
VS680, GV280 4600p
VS160, VS740 4400p

V8170 4600p
MVS660, SE6160, VERONA, VS660,
VS6690 3
GRUNDIG

MVS710, 720, 910, SE7120, 9120, VS710,
716, 720, 800, 810, 910, 920,

VSSZZ 9291, GV210, 211, 220, 2292
MV2105 2115, SE2120 700p
HINA

VXL2, 3, 4,20, 26, 36 1000p
VXLS, V20H 1050p
VX| 1200p
VX| 1300p
VXLS 9,10, 11, 19, 80, VCR34H, VTV 100,
1100p
HlYACHI
VT11, 14, 15, 16, 30, 33, 34, 330, 340, 503,
640, 5030, VTP10, 30 850p
VT7, VT17,VT18, VT19 1600p
VT36, VT350, VT38, VT39 1800p

VvT100, 110, 111, 112, 113, 115, 118, 120,
125, 128, 220, 225, 400, 405,

VT410, 413, 414, 415 416 418 510, 515,
617, 518, 520, 5625,

VTM626, 626, 725, 210 211,215,726,
727,728, 820, 821, 825, 920,

921 1100p
VT3l 550p
VT4000 VT4200, VT5000, VT5500

VAL

VT77 680 6500, 6700, 6800. 7000, 8000
8030, 8040, 8100, 8300, 8500

VT8700 9000, 9300, 9500, 9700,

VT8 9, 66, 67, 670, 675, 576, 580, 585
588 2500p
V65 1800p
VT130, 135, 138, 145, 250 255 258, 420,
425, 426, 428, 430, 431,

VT438, 535, 636, VTL30, 301 VTM630,
636, 636 400p
VT62, VT60, VT61E, VT62E, VT63, \/T64,
VT640

VT168, VT 150, V1260, VT450, VT498

(a HEAD) 1900p

VT522 VTM212, 620, 622, 720, 722 822

HRJBO0EG, HRJGOOEK HRJSOSEG
HRJB05UK, HRJB10EK

HRJ300, HRJ305, HRJ315,
HRJ316EG,HRJ318E 37SOp
HRJ615, HRJ715, HRJ815 920
HRJ400, HRJ405, HRJ407MS, HRJ41

OEK, HRJ415, HRJ416 4500p

MATSUI

VXSOOE 800A, 810A, 820, 80A, 770B,
1200p

VCRL3 VX730, VX750 1450p

VX735, VX765, VX990 1500p

VXT35A, VX765, VX850 1750p
VX600 1100p
VX900 2650p
MITSUBISHI
HS303, HS304, HS320, HS700  1100p
HS306, HS318, HS710 1100p
HS307 1900p
HS319 1900p
HS330 2000p
HS400 2800p
HS349, HSE27, 31, 32, HSB27,
31, 32 HSM33, 34, 35, 37G 1650p
HS41 2400p
HSE30 HSB30 1600p
HS33

HSE10 HSE11, HSE20, HSE21, HSE41
HSB10, HSB20 1500p
HS300, HS301, H8302, HS310,

HS273, HS550Q 1000p
HS200 550p
HS337, HS347 1000p

HSB12, HSE12, HSE22, HSM16G, 2
23, 25, 30, MX1 1700p

HS411EZ, HS411GZ 2100p
HSB11, HSB21 1600p
HSB52, HSES0, 52G, HSM36, 50, 54

55, 57 58, 60 00p
HSES 2600p
H5410 3000p
HS412, HS421GZ 3100p
HS5300, HS5424, HS5600 2500p
HSM20, HSMS5 1900p
HSM40 2350p
HSM59, HSM6SE 6050p

NV300, 322, 332, 333, 340, 390, 2000,
2010, 3000, 7000, 7200.7500, NV7800,
7850, 8170, 8200, 8400, 8600, 8610, 8620
25p
1150p
2500p

NV777, NV330

NV8050, NV8051

NATIONAL PANASONIC

AG1000, 1050, NV250, 260, 280, 450,
1

H900,
VHHJOO (ALL MODELS}

1100p
VH1, VH2A 700p
D1000, D1100 1600p
D1000X, D1500X, D4500, VPCD100
D1200, D2000X, D5000 1600p
VR6460, VR6520, 64VR60

VR6420 725p
VR6711 4 HEAD 1800p
VR6440 2500p
VR6441, VR6540, VR6541, VR6640,
VR6642 1300p

DV761, VR512, 522, 5229, 63SB7,
VR6760, VR6761, VR6762, VR63SB7 7172

7200
VR6920 op
41DV2, 4SB11BVR412, 415, 6485, 6490

6880 1600p
VR6948 4850p

20DV1, 20DV2, 20RW7, 21DVI, 21DV2,
21DV3, 28B01, 02, 11, 12, 30DV2, 31DVI,
31DV2, 31DV3, 35B02, 03, 05, 11, 12, 13,
68SB4, 715B4, 86SBIi, 91SB2, 925B2,
DV186, 190, 291, 292, 468, 471, VR201,
202, 203, 2115, 212, 213, 223, 231, 232,
302, 303, 305, 311, 312, VR313, 3210,
3218, 322, 3229, 323, 501, 6180, 6182,
6185, 6290, 6291 VR6293, 6362, 6367
6467, 6468, 6470 600p
VR3260, 6349, 6442, 663, 6448, 6449
1

6542, 6643 250p
VR601 1800p
49SB6, VR6548, VR6648,

VR6843 2750p

SAISHO

vmoo 605 708, 805, 905, 1000, 1100,

1200, 1 op

VR3300x vnasoox VR3650X, VR3800
1400p

VR3200, VR3500 1400p
VR2000, VR3300, VR3600 1400p
VR2500 2650p
VRS5000X, VX6000A, VXL12X  1500p
SALORA

6500, 6600 1600p
SV7300, SVB200, SV8300,

$V9200 1500p
$V7400, SV8400 1600p
SVB100 1200p
SV900, $V9900 3450p
SV60T, svs1 1, SV6910 1500p
SV800, SV8 2800p

SV6700, svs71o SV8750
623N, SV6800, SV6900, SV88S50, svasvo
SV8970 1750p

] [ A ' ‘. A l
Model Price | Model Price | Model Price | Model Price | Model Price
VHSAN3 '800p | HRD750, HRDB30, HRDB60 1900p | NVFS 100 4500p | TLS1100 3100p
V8108, 112, 115, 116, 120, 125, 126, 201, | VHSAY3 1200p | HRD250, HRD257 1800p NVFS1 4200p | VHR120, 130, 14, 141, 143G, 14SP, 151,
202, 205, 220, 240, 244, 245, 247, 248, VHSBH1, VHSCH1 2100p | 3V32, 8342, HR7655 800p | NE.C 15, 16, 171, 220, 23, 244, 274, VHR310,
250, 301, 303, 304, VSP8, VHSBP1 850p | HRD180, 190, 230, 610, 359, FV12L NOO11 9012, 9013E, 9014E, 9014G, 5015, | 330, 4100, 4105, 4200, 430, 4300, 4400,
VSP82 850p | VHSBY3 2600p | FV20B, 26, 30, 32, 33, VC141L 1600p | 9016, 901A. 902A, 9033, N9034, 9040, | 4500, 5080, 5100,
VP7100, V89300, VS9500 650p | VHSD52 1600p | HRD370, HRD430, HRD470, 3V58, FVI3H | 9053 9054, 9055, 9056, 9063, 9065, 9066, | YHR5200, 5600, 6850, 7100, 7200, 7250,
VP7200, VS9700, VS9800 900p | VHSEH2, VHSDH2 1600p 1800p | 906 0077, o TERR 17300, 8070, 8300, 8101, 8200, VHR7800,
VS1 900p | VHSEY1, VHSEY2 1400p | HRDS30, HRD700, HRD840, HRDB70, N9096, DX 1000, 1600, PX1200  B50p | 7810, BOOOSP, 8801SP. VHRD4400, 4410,
VS2 900p | VHSFS1, VHSFS2 1300p | HRDI10, FV14T, FVS7H 2300p NOT1A. 914C, 9164, 9164, 817, 9110, 9120 | 4500, 4600,
vS3 900p | VHSFG2, VHSFG4, VHSF63, GRC1, GRC2, 3 V41 ST T 2a00p VHRDAS‘ID 6700, 4800 3100p
Vvs10 1350p | VHSFB3 BR9060, HRD330, 337, 440, 441, 637 641 PVCB00. 740, 744, 754, T63E, 764 TLS2000 a250p
VSP1 900p | VHSTJ1, VHSTJ2, VHSTJ3, VHSWJ3 660, 670, 720, 730, 740, 820 PV2300. 2400, 760, 794, 770, VHR5300, VHR6500, VHR7400  4500p
VS$33,35, 37, 38, 38E0G MKII, 53, 55, 66, | VHSYJ2 700p | HRFC100, SR3300MS, FV44L 1600p | 77, R 1650p | VHR3500EX 2150p
765, 766, 767, 768, 865, 867, VHSVH4, VHSWH1, VHSXH1, VHSYH2 | HRD950, HRD960, HRD98O0, N380, N381, N830, N831, N832, N833 VHR16, 235, 335E, 4150, 4160, 4350,
VSF30, 33, 4,400, 410, 420, 430, 440, 441, 1600p 6 4500p | N334 NB35 NS36. ' " S5o0p | 7250, 7260, 8250 1950p
450, 455, 480, 490, 497, VHSWJI VHSXJ3 700p | HRS5000, HRS5500, 5800, 9000, 82611AH1 (FOR MODEL DX3000) VTC30 1400p
VSG51, 54, 55, VXS450, GRUNDIG FV395.BRS600, SRS368E 5550p | px4000, N9610, NS7000 ' 2400p | SHARP
xég{‘z V515, Vs 1503: VS410, 415, 435, 450, 456, 460, 500, 505, | FV22L ;ggg: N89S 1800p vc390, V393, VC496 2750p
510, 520, 521, 530, 546 1600 N9052, N9530, DX2000 3400p | VC488 4200,
VS462, 465, 467, 467TE0G2, VSF12, 15EK, | BARCELONA, MVS5400, 440, 500, 600, © | YR182LY, VR2021V 1950p | ycp) 17008 | VC779 1800p
1SEOH, 300, 301, 310, SE5100, 6100, 6110, 9100 FVB7HV, FV6BTX, FV77 3800p | py(2300, 2400, 740, 744, 760, VC789, VC790 2900p
VSF320, 330, 340, 350, VSG30, TVR4500, 4530, 5510, vsmo 440, 441, | R2000 SERIES 4500p | 764 1400p | VC200, 220, 300, 381, 383, 384, 385, 386,
33, 34, 36 2300p | 500, 505,510, 518, 600, 6 FV61LV, FV62LV, FV67HV 4000p Dssooo 3500p | 387,388, 471, 477, 481, 482, VC483, 486,
V811, V812 1000p | 55180, V86190, 700, 900 901, 902, FVazL £101.00p 3500p | 3300, 8381, 9100, $300, 9400, 9500, 9600,
V6, VS8, VS9 2400p | 9091, GV200, 201, 2092, VPI6OL, VR172L 1950p VH3 VH555 VH600, VH700, VHB44, 9700
VSX9 250p | 5E2100,5110 HRJ200, HRJ205 3300p VC108, 208, 382, 402, 405, 408, 500, 550,

671,573, 581, 682, 583, VC5W20E, 600,
651, 674, 681, 684, 6V3, 750, 780, 781,
683, 684, 402,

VC500, 571, 573, 580, 584, 600, 682, 693,
700, 772, 7810, 782, 7822, VC783, 8481,
8581, VCA10, 100, 102, 103, 1031, 103,
104, 105, 106,

VCA111, 113,116, 131, 140, 202, 203,
211, 234, 244, 254, 255, 30, 35, VCA40,
VCB311N, 320, VCD801, 802, VCM73,
VCT212, 310, 410, VCT510, 72, VCT1314,

VCTS313 850p
VC6000, 6200, 6300, 7300,

7700, 7750, 8000, 8300 1800p
vC793 3000p
VC473, VC785, VCT86 1600p
V699, VCAS01, VCAB02 2400p
VCE86, VC685 1700p
VCIOET 3900p
VFH815 2800p
VC800, VCHB51, VCHB52,

VCH882 2700p
VCHBO, VCHB1, VFHB15 2800p

VCA33, VCA36, VCA43, VCA44, VCA4S,

VCAL9 1500p
VCASS, VCA63 1800p
VC670 2800p
SONY

DSR-19R FOR SL-T 9ME 3100p
DSR-21 R FOR SLC 8-C9 2600p

DSR-35R FORC20, C30, C40, SLF1UB,
SLF1E2 PIN, SLC24PS, 33E, 34, 44PS,
SLF11, 30PF, 35, 60PS, SLK8S,
SLT20ME, 30ME, SL100 1500p
DSR-43R FOR SLC7 RANGE, SL5000,
SL5100, L3000 1 PIN, SLC6E, SL36ES,

SL37E 1300p
SL3000, SLB00O, SLBOBO, SLCSE, SLTITME
16

00p
SLV201, SLV202 1500p
SLK95, SLTS50ME 2900p
SLV275, SLV373VB, SLv410,
SLV412, SLV427, SLV474 1900p
DSR49R, SLHF100P,
SLHF100UB 3000p

SLV656, SLV715, 725, 727, 757, SLVT77,
SLV815, SLV825 4100p
SLV353UB 2100p
CCDF340E, CCDF500E, CCDV9OE,
CCDV9SE, CCDSPSE
SLVBO1, SLV80Z
SLV310, SLV315, SLV325,
SLV335 1200p
SLV210, SLV212, SLV270, SLV273,
SLV285, SLV300

4800p
2500p

;VHP721 722, 7130 830,905.906.907. | 47> a95 G | 460, 465. 470, 480, 650 11008 | 5vga110, SvE9 10 2650p | SV28% SLYI00 o2 255, 262, 2
F?/E«ngo 5 2001 5005 5086 UT660E 26007 AG6840° 2000p | S23N. SVe920 3500p | sLvx1,20,3
000, 5001, 8005, 5050, 1100p | V]270, VT575 VT860. VTSES, VIS8, NV100, NV200, NV370, NV380 P 2N 45909 | 5Lv363, SLV416, SLVXS0,
\/883500 7100, 7500, 7600, 5900, VBR330 LY 2500P | Ny30 ' ' " e75p | Sueoo0 SVeTO0 Jas0p | stvxss 2000p
op ﬁﬁgggaga;ag g/TDSSO 665, NVDBO, NVHES 2600p g\\gggg g‘:ggg SLVX75, SLVX90, SLVX95 3000p
0 SLV282, SLVX30, SLVX35 2025
FURRa00, 111 18701 723,730, §§J°°° VIM730, 731 155,736, 740, 745,746, | A0%150, G250 RIFSS VRIS g, | Svease 2500P | SLHET00P, SLHF 100UB 3400p
5100, FVHD7Z0 T T 60p | 748,753, 754, 830, 831, 835, 838, 840, NVES? 22000 | Sv8830 2200p SLVE7 SLVES, SLVE9 3600,,
FVHP725, FVHPB30, FVHPoB0 2500 | VIMB41. 845, 930, 931, 935 1800p | nyaig 2300p | 58120 22500 s0p
FVHP990 ’ 27002 VTF770,774,775, 860, 861, NV.J30, NVHJ33, NVL10, 20, NVL21, SV8520, 1900p SLV615 SLV625, SLVEGOD, SLVETOD,
FVHP9T5 aoop | 258 4100p | Ny 330, 31, 40, 130, NVJ37, 40, 42, SAMSUNG SLVES 3450p
FVHD 03, FVHD140, FVHP1, FVHP 0, vT8s, V186, VIEs 2000p | NySD30. 10EE, 11, 2, 30, 35 1000p | SV8500 1500p YOSHIBA
FVHP20 1150p | VTF780. VTF785 4800p | \yj35 NVG46 ’ 1400p | SVX301, VBI00, 910, VVT510, VT320, 1500p
VS T\ VTF180, VTF185, VTF280 8500 | \vidT  NVM3, NVMS 4200', 5600, VX510, 511, 620.616, VX626, 627 | yagan 34005
410, 2000 200, 210,300, | o VTF350, VTF351 5150p | AG2100. AG2200 717, 614, 619, 628, 710, 712, 720, 730, V8600, V8650, V8700 on
FVHP310, 410, 420 VTM220, VTM220€, VTM220UK  3000P | Nyg30, Nv431, NV433, NVSD2, stozz 970, 971, 972, SV716, 717, SVX303, 305, | y21, V31, V32, V33, VS0, Vs1, V62, vsa
FVHD e, 210, 390, FVHP1500, FVHP250 VTS390E 5150p | Nyehss, NVSD3 VB510, 620, 610, 616, 617, 619, 620, 626, op
op | J.V.C. & FERGUSON NV730, NV730F, NV770 627,629,710, 971, V1520, 616, 621, 626, | yg5, V57
FVHP132, 1400, 1440, 320, HR2200, 3300, 3320, 3330, 3350, 3360, 4 HEAD 1150p | 200,970 200p | v71, V73, V74, V75, V77, V80, V81, vsz
440, 445 3550p | 3660, 3750, 3860, 4100 NV366 1700p | SVX319, /VB770, V1710, 730, 731, 735, V83, V841V8S, V86, VBT,
FVHP470S, FVHP475HY a800p | 3292, 8900, 8901, 8902, 8903, 8906, 8922, | NV21 HQ, NV 180, NVD48 1700p | 750,751, 770, VB750, VK8220, VX750, 1050p
FVHP1250, FVHP430S 1950p a%2§6630V0716030V2213V2g . HRDW? NV7881 1700p | YX7330. VK770, VK8225, VR1730, 117;369 DV90, 96, 97, NM3, V108, 109,
7650, 7700, NV810, NV8301 1800, 199, 200, 202, 205, 207, 209, 80,
%%533!235 GHV121, RaZ011, 2031, 111 120,121, 220, 2 NV850, NV950 2000p | V11560, YNIS60, V1561, VX1530, 93, 94 1150p
HRS 100, 8904, 8923, 8924 8925, 8929, NV870, Nv890, Nv970 2400p | YX1560, VX1561, ¥VX1580 2200p | 5470, V5480 1300p
GVH51 GVH122, VCP4000, VCP4100 8935, 8941, 8943, 8944 AGSOZ4 NVG33, 46, NVL23, 25, 28, PL30LR, PX3031, 31R, 32R, 990, 992, 991, | y600 2350p
3V16, 3V233V24, 3V31, 3V35, 3V36, 3V38 NVJ47 PXP30, PXR30, VX 1260, SVX503, VBBOMS 2600p
é%snzzosoz 1233, 1241, 1242, 1243, 1244, | 339, 3V48 49, 700PX, NVSD20EE, 0 235 3260, 3261, VK30, 300. V700G 37000
345, 1346, 3306, 1200, 1291 BR1600, HRD140, 141, 142, 143, 150, 153, | 400, 44, 45 1230, 1260, 1261, vsooo V509G 2500p
e deeiae s a0 8215, 1221, | 186, 157, 158, 160, 5101 NVG10, 11, 12, 16, 16, 120, Nv250, 280, | YK3OR, 31R, 32, VXK300, 301, 306, 320. 2900p
1240, 1241, 1247, 1248, 2145 HRS10, 8947, 8948, 3V42, 344, 345, 450,465 1100p | 321,326,335 1900p vsooo V301, V305, V306,
3V46, 3VAT, 352, 3V54, V618 1400p | 511230, 1240, SVX600, $X1230, 1231, V3090 2550p
o a130, 4300, 4301, 4305, 3V56, 3V66, 3V57 900p NVG20 21, 22, 25, 28, 200, 1260, 1261, 7120, 7121, 7220, $X7221, | v§1, 63 1200p
VCPA320, 4301 4395, 4326 900p | HRD154,170, 171, 210, 211, 217, 310, 1200p | 7230, 7301 200p v11o V120, V130, V140, V210, V211,
G v e 1a%3b 1900P, 1200, | 320,327, 350, 521, 622, 525, 626. NVGSO NVG300 1600p | SANYO
20100, 125810 1299F HRD527, 540, 550, 560, 590, 770, VGA5 1100p | VTC5000, 5400, 600, 6000, 6010, 6500, Va28 221, v222 1100p
CoE1295P0 GOk 1298 1297, 1891, 1910, | HRDX20, HRDX22, 8950, 8951, N7 2400p | VPRS000, VTC 1500, VICM 10, 11,20, 21 | V711, V880 2700p
00L 2000, GSEC200, 3V64, 3V65, FV10, FVII, FV20, Fv21, Fvzs | Nvess 1650p | VICM25, VTC2000, 5100, 5150, 5300, VCPE1E, VCP2C2 1000p
GSEC205, 211, 2301, GSEG2301 200p | NV600 1050p | 5400, Vs, V66, V6 950p
CaEGa2 208, 20 25, Bir6D PEOOP HRDS565, HRDS66, 3V48 1800p | AG6800, AH6810, AGE820 2100p | VTC5350, 5370, VICNX10, VICNX15, 20, | V312, V322, V412 2600p
S irsvas eV RC208E RGAIE, HRD725, HRD755, 3V43, 3V53  1800p | AG6100, AG6200, AG6300 2100p | 30, VPRS800 1800p | vo1 4600p
HG20. RE2001 Rasa : g 8930, 8931, 8933, 8940, 3V29, NVG7, NVGS, NV230 700p | V5500, 5550, 9100, 9300, 9350, 9385, | V609, V610VE10B, V610K, V611,
RQZO:iHP 0241 NeP100P, 550p | NV780 2000p | 9455, 9500 VB59F, V660, VE60F 2200p
P [ b s | Wit wpu wmom 58| GIELERS
, 8902, 8903, 8909, 8912, VM7, 20 3800p op V81 13
GHV“(’O 4400, GSE-Q404P, QU'S;;%O 8922 1000p 3500 | VHHR3200, 3270, 3100, 3110, 3150, 3300, | V96 8000p
P 1, RA2011. RQ2031 P | EV31, FVAIR 1150p NVJ45 Nvaar 1200p | 3400, 3310, VHRDS00 1100p
Rozos : : 1950p | FV37, FV43H, HRD86O 2000p | NV 1050p | VHR1500, VHR2500, VHR3330  1500p
S0P | BR7000E, BR70008, BR7030, NVF75 e 4300p | VHR2700 2450p GRANDATA LTD
EC. BR7030/40H, BR7040 2100p 2800p | VHR7900 3000p
4000H, 4001H, 4002H 1200p | HR7200, 7300, 7350, 2650, NVFSZOO NVFS88, NVSF90, VHR5700, VHR7700E,
VA4001H, V4004, V4100 1200p | BR6200 600p | NWB8000 3600p | VHRD4710 2700p TEL 01 81 _900 2329
V4005H 1500p | HRD455 1600p NVHD90 NVHD 100, NV HD 101, NVHF | VHR150E, 153, 154, 1501R, 240, 250, 251, .
GRANADA HRD520 1400p | 100 2300p | 27, 350, 474, 5350E, 7500, VHR7530,
CSi, DS2 1600p | HRD300, 400, 580, 600, 620, NVSD1 1000p | 7540, 8500SP, 8800, VHRDS350E, 5450E FAX: 0181-903 6126
VHSAH1 1100p | 640, 650 1500p | AG7330, AG7350, AG7355, 6550 800p
VHSAH3 2400p | HR4100 1000p | AG7450 5000p | TLS1000F, TLS1001F,
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Model Price | Model Price | Model Price | Model Price | Model Price
AKAY TX3650, VCR3000, VCR3002 406, 407, 4092, 410, GVA411, 412, 414, 415 N.EC. V1710, 730, 750, 970, VX710, 712, 720, 730,
VP7100, V§9300, VS9500, VS$700, VS9800 VCR9500 7Sp | 416, 417, 4192, 4200, 420, 430, 434, 435, NB30, N831, N832, N833 100p | 970,971,972 100p
120p | FISHER GV437, 440, 450, 4592, 460, 464, 470, 500, N895 80p | VX9880 110p
VS1,VS2, V83, VS5, VS12, VS 15, VPBE  70p | yBS7000 2asp | 501, 5050, 505, PVC2300, PVC2400 p | SX7121 95p
VS10 658 | VBS9000 120" GV5105, 511, 530, 5395, 540, 560, 5695, DX1000, 1600, 1800, 2000, 3000, NS012, 9013, | SANYO
VSXS, VS105, 112, 115, 116, 120, 125, 126, FVIP520, FYHPS30, FVHP420 MV4005, 4105, SE4100, 4104, 4120, 5102, 9014, 9016, N9033, 9034, 9053, 9054, 9055, VTcsooo 5150, 6000, 6500, VTCM10, 11, 20
165, 165, 205, 220, VS24, 240, 244, 245,247, | FyHpe1s, 618, 620, 622, 710, 711, 715, 720 5104, 5106, TVR37001 70p | 9056, 9066, 9096, 9110, 9120, 21,30, 31, 50 5p
248, 250, 612, 515, 721,722, 725, 730, HINARI N9510, 9520, 9530, 9610 80p VTcsaoo 'VTC5350, VTC5400,
516 200p | FyHPE30, 840 op | VXL2 80p | NATIONAL PANASONIC VPR5800 80p
V522, VS23, VS25, VS35, VS37, VS3B, VS53, | FyHPo0S, 906, 907, 908, 910, 911, 915, 916 VXL7, VXL8, VXL, VXL10, VXL11, VXL19, NV300, NV330PX, NV332, NV333 NV340, VTC5500 70p
g:is'\/\gsSse vs9 22'; 9};330 857500, VBST6 7%p g;(owo, veras T 100p :S?? Nv788 :gg: ﬁgﬂgg: Y;go?ios%o, VHR1100, 1110, ”153’0.1
vsar? 1208 | vamaagy. o 00 VBSTE00. 100g | VXLE, VXLI5, VTV300 20p | NV2000, NV2010, NV3000 80p | 1200, 1300,
VSS99 108 P | VXLS, VXLE 100p | NV7000, NV7200, NV7800 75p | VHR1500, 2370, MVR220 80p
P | VBS3500 75p | yxL3, yXi20 90p | NV8600, NV8610, NV862 145p | VHR2100, VHR2300, VHR2500,
ALBA FVHD140, FVHD40, FVHDSS, FVHP1, FVHP10, | 1 oor NV230, 250, 280, 430, 431, 433, 450, 460, 465, | VHR2700
VCR40000 130p | FVHP20 110p | e 16,17 15, 33 330, 34, 35, 350, 3 470, 650, 730, NV770, 810, 870, 830, 970, AG | VHR3100, 3110, 3150, 3300, 3310, 3400, 3500, 3700
VCR5000, VCR6000 106p | FVHD230, 250, 270, 370, FVHP 1100, 1200, MR R 9, 33,330, 34, 35. 350, ;"5 1000, 1050 85p | 3800, VHRDS00, 700, TLS1000, TLS1001  65p
VCR161, VCR222 100p | 1250, 130, 132, Ak 1200 | NV370, NV380, NV480, NV630, NV780, VHR120, 130, 14, 141, 143, 14, 150, 151, 153,
VCR3000X, VCR4000, VCRA000X 75p | FVHP1340, 1400, 1410, 1440, 1600, 2000, 200, | ool Wo o8 Vil o e, T | NV830, NvBso 70p | 154, 15,16, 171, VHR194, 220, 23, 235, 240,
oo o Vot 11 |1 22 3 ko | WS IV A o o | B0 ) e e
310, 320, 2000, 410, 420, 430, 440, 445, 470 . , 9,10, 11, 12, 14,15, 16, 18, 30, 130, , 4105, 4150, 4200, 430, 4300, 4350, 474,
m;gn " sy 475, FVSD2905 5p \V,TTgngVJ:sgo VT6800, VT9300, VTS500, 400, NVH70 50p an4777o, 5080, 5100, 5200, 5300, 5350, 5700,
TVRI123, VCR4600, VCRA700, ;g:Psooo 5005, 5050, 5075, 6100, 975, 93:5 V52, V157, VT61, VT62, VI63, 64, 65, 86, es m:’\& r\ivwo 3000, 3300, 40, 7, $000, ss;%o'; gggg: 7;&;3: \7/:3%?2705% 3,2\3&;725635,773700%,774703,'
VCR5200 8op | = — 3;0 80P | NvM 3, NVM3 NVMS 70p | 7800, 7810, 800C, 8100, 8200, 8250,
VCR7000 -E.C. 3000 120p | olip 8500,VHR8B00, 8801, VHRD4400, 4410, 4500,
VCR1000, 2000, 6000, 6100, 6200, 8600, 8602, | 4005 150p | VT100, 110, 111,113, 115,118, 120, 125, 128, | FHCARS vnsszo 1705, | 4500, VHRD4610, 4710, 4890, 6700 60p
8603, 8604, V4004 100p | 130,135,138, VREBL0 100p | YMDEE, VMDEEP 80p
VCR8700, 8704, 8714, 8800, 8804, S000, 9005, | Y4007 80p | VT145, 150, 168,170, 175, 220, 225, 260, 265, | \oeuyn yRgsa2 7op | VTR1000 70p
9244, 9340, GOLDSTAR 288, 260, V1130 9P | vR2025, VR2580 100p | YIE6010 75p
DD8900, DDEYO4, TVR4 GHV1221, 1232, 1233, 1240, 1241, 1242, 1243, | YMSOOVMB0O  90p | g5 90, 286, 291, 292, 468, 471, 562, 571, | SHARP
TX3650, UF20, 22 24, VCR3000, 3002, 4000, 1244, 1245, J.v.c. 761, VR201, 202, 203, 211, 2115, 212, 213, 223, | VC200, 381, 384, 385, 386, 388, 390, 393, 838,
9500 75p | GHV1246, 1247, 1248, 1250, 1266, 51, 8000, HR3300, HR3330, HR3360, HR3660 311, 312, 313, 3210, 3219, 322, 32, 29, 323, 9100, 9300, 9500, VC9700 80p
V81004 105p | 8200, 8210, 8215, HR4100 130p | 535, VR20DV 1, 200V2, 20RW?7, 21DV1, 21DV2, | VL7300, VL7700, VL7750, VL7800,
BLAUPUNKT VCP4100, VCP4130 HR7200, HR7300 §0p | 21D, V3, 25B01, 25802, 11, 12, 302, 303, 305, | VC8000 110p
RTV00 200p | GHV1290, 1291, 1295, 1296, VCP400O, 4200 HR7350, HR7600, HR7610, HR7650, 31DVI, 31DV2, 310, V3, 35811, 35B12, 35813, | VC8300 115,
4300, 4301, HR7665 50p | 72SB8, VR30DV2, 35802, 35803, 635B7, VC300, 387, 471, 473, 481, 482, 483, 486, 488
RTV200, RTV222, RTV224 90D | 305, 4306, 4310, 4311, 4315, 4320, 4321, | HRT700 50p | 715B4, 71585, 71588, VRB6582, 91582, 436, 8481
ATV202, RTX200 180p | e a3se T 0n | HRD110, 111,120, 121, 220, 225, 925B3. VA6180, 6182, 6185, 6285, VC402, 500, 571, 573, 581, 582, 683, 584, 535
RTV322, RTvV248 100p ’ P | Bpsooo @op | 6290VR6291, VR6293, 6362, 6367, VCSF3, VCB581
RTV306, 307, 309, 310, 311, 312, 328, 414, GRANADA HRD140, 141, 143, 150, 162, 157, 158, 160, VR6390, 6391, 6393, 6467, 6468, 6470, 6561, | VC108, 405, 408, 550, 600, 651, 674, 681, sez
434, 444,707 136p | VHSH1, VHSAH3 100p | 190 250, 257, 310, HRD4S5, 565, 566, 725, 6570, 6581, 6670, VRE676, 6710, 6760, 6761, | 682, 684, 685, 693
RTV211, RTV214 140p | VHSVH4, VHSWH1, VHSXH1 60p | 755 HRPSO 45p | 6762, 6870, 6970, 6975, VREBSB4, 865BI, VC700, 750, 783, VCEF3, VCEV3 70p
RTV324, RTV32565p VHSYH2 50p | HRD170. 171, 180, 210, 21 1, 217, 230, 300, 92583 VC208, 671, 772, 779, 780, 781, 782, 785, 786,
RTV315, RTV316, RTV319, RTV320, VHSBH1, VHSCH 1 150p | 320, 321, 330, 337, HRD350, 370, 400, 430, VR445B9, VR445B920, VR4458922, vnsua 787, 793, 800,VC7810, 7822, VCA100, 102
RTV317 s0p | VHSBP1 138p | 440, 44 1, 500, 530, 700, 750.950, 6843, 6843, VR6943 103, 104, 131, 140, 170, 202, 03, VCA234, 501,
RTV301, RTV333, RTV338, RTV404, VHSAN3 110p | HRS5000, 5500, 8000, 9000, BRIOED, BRSE00, | VR3260, 6349, 6448, 6449, 6548, 6648, 502, 602, 5011, VCB311, 361, VCDEO1, 802,
RTV424 8sp | VHSDS2 125p | 605, 920, 925 4958620, 6448695, 495B6 110p | VCH851, 852, 882, VCMT3, VCTT2 e5p
FERGUSON VHSAY3 125p | HRD227, 520, 52 1, 522, 577, 600, 610, 620, VKR6850, VKRE856 70p \ZIC4A10,4103, \305, 1os,c1 13, m;u, 211, 234,
3292, 3V00, 3V01, 3V16, 3v22, 8900, 8901 VHSBY3 190 | 637, 641, 650, 830, Wikl R PR AL e R s
, 3V00, 3V01, 3V16, 3v22, 8900, 8901, VHSEY?, VHSEY2 70p | HROB40, HRDX20, 22, HRJ200, 205, 300, 305, | VKR6BOD, VKR6810, VKR6820 70p | 48,50, 505, 51, 52, 53, 54, 55, 56, 57, 58,
8902, 8903, 8904 VHSCC1 100p | SR330, HRS10 125p | SE4104, VR231, 2310, 2319, 231, 232, 2329, VCAS0, 605, 615, 67, 68, 1031, VCB320,
8906, 8909, 8912, 8922 120p | cpANADA HRDB40, 550, 560, 580, 590, 640, 660, 670, 237, 23, 241, 2410, 2419, 242, 243, 245, 2469, | VCBS97, VCDBOS, VCDAO0S, 810, 815, VCHBO,
3v23, 8923, 8924, 8929 SOP | yHSDP1, VHSFV2 80p | 720, 730, 740, 770, HRDB20, 860, 870, 880, 247, 2479, 251, 252, 256, 257, 258, 33, 19, 332, | 81, 85, 865, 910, VC51000,
3V29, 3V30, 8930, 8931, 8933, VHSTJ1 VHSTJ2 150p | 910, 960, 980, HRDX20, 25, HRJZ 10, 3329, 333, 337, 339, 3419, 342, 343, 3469, 347, | VCT212, 310, 410, 610, VCT1314, VCTS:HZ
8940 85p | ypsT3’ 65p | HRU215, 315, 316, 318, 400, 405, 407, 410, 3479, 35, 1,352, 357, 358, 422, 4229, 432, 437, | 313, VCT90ET
3V31,3V32, 8941, 8942 60p | VHSWJ1, VHSWJ2 120p | 411, 415, 416, 507, HRJS 10, 615, 715, 97, 442, 4229, 432, 437, 442, 44, 5, 4469, 447, vecio 7°P
3v35, 3V36, 3V38, 3V39, 3V49, 8943, VHSXJ3 85p | HRS4700, 5800, SR3200, SRS368E 125p | 4479.451, 452, 457, 458, 459, 512, 522, 5229, | SONY
3944 VHSYJ2 80p | HAJG0O aop | 6379, 642,647, 722,7229,723, 7378, 747 SLC6, SLU10, SLTEME 140p
3V42, 3V43, 3V44, 3V45, V48, V53, 3V54, VHSEJ2 140p | LoaIk 8389.948.9489 = 70p | SIC5, 5LC7, SLUT, SLJ9, SLTTME 140p
3V55, 3V57, VHSF51, VHSFS2 130p | yRgss 180p | SAISHO SLC9, SL800O, SL8080, SLTE0 165p
8945, 8947, 8948 a5p | VHSFG1, VHSFG2, VHSFG3, =2 | VR2000, VHL3 90p | SLBOOOE, SLBOBOE, 518200, SLBE0O  175p
3V58, 3V43, 3V44, 3V59, 3V64, 3V6E, 8950, VHSFG4, VHSF63 180p | MATSUI VR3800, 3200, 3300, 3500, 3600, 3650, SLV255, 125, 213, 225, 262, SLVX1,
8951, FV10, FV11, FV12 FV13,FV14,FV20, | GRUNDIG VX600, 730,735, 750, 755. 765, 850 6000, | VRS4400, 5000 75p | 20,3 95p
: , : . . X y vS888 75p | VR3400 100y
FV21, Fv22, FV26, FV32, FV39,VC141L  45p | MVSAD, 440, VSA400, 410, 415, 435, 440, 441, 1 200\ onon acon yx3000 Op | TOSHIBA
FV31R 110p | 450, 456, 460 55p | \26000 g ' g sop | SAMSUNG V&S5, V57 8sp
FVBIL, FV62, FV67, FV68, FV70, FV71, Fy7z2, | YS180, 200, 220, 226, 262, 265, 267, 2X40800, | \yoon 30p | SV716.717. V1616, V-621, V1626, VX&16, V33, V31, V32, V51, V52, V53, V9600,
FV74, FV77 s0p | 9850, 0880, VX617, VX619, X626, VX627, VX629, V9680 85p
FVa3H, FV44L, FV46T, FVSTH 125 | 1600, 2000, 2080, 2200, 2280, MITSUBISHI VX714 75p | V61, V63, V65, V66, V67 150p
FVATH ! ’ gop | MVS200RC 90p | HS200 200p | VB520, 510, 610, 616, 617, 619, 620, 626, 627, | DVBOB, DVBOD, V71,73, 74,75, 77, 81,83, 55
Rys2 ssh | V5150 180p | HS300, 301, 302, 307, 310, 337, 338, 347, 349, | 629, V1510, 520, V1611, 616, 621, 626, VX510, | 86
P | yS310, 311, 315, 320, 326, 340, 345, 380, 335 411,412, 421, 480, HSB10, 20, 30, HSE10, 20, | 511, 520, V1320, 5600 80p | V108, 109, 110, 120, 130, 140, i99, 209, z‘o
FV41R, Fvazl 100P | 445 sp | 30,70 VBS00, V8910, V1900, V1910 110p | 211, 220, 221, 411,V421, 609, 610, 611, 659,
FIDELITY VvS§150 75p HS303, HS304, HS306, HS307, HS330, HS400, | PX980, 981, 982, SES001, SV8001, SVX307, | 660, 711, 880 120p
HQS200, VCR1000, 2000, 600, 6000, LC290N, LC295SN, SVS 180, VS 170 70p | HS700 110p | 319, 322, VBT50, 770, 8220, 8225, V1770, 790, | V91 G, V95G 115p
6100 180p | VS 160, BARCELONA, FLORENZ, GV4000, HS318, HS319, HS410 110p | 8220, 8225, VK8220, VPX31, VX750, vx77o V212, 213, 22-2, 3i2, 322, 403, 412, 413, 610,
VCR100 180p | 4000, 4001, HSM1000, 16, HSM23, 25, 33, 34, 35, 37, 5, 790, 8220, 8225, SE9000, 9001 703,813 50p
VTR1000, VTR1001 100p | GV4002, 400, 401, 4010, 402, 403, 404, 405, | 55, 57, 58, 59, 68 5p | SVX301, 303, 305, $X7301, VB710, 971, VCPBIE 110p

REPLACEMENT IDLERS & PULLEYS

Make Models Description Make Models Description
Hitachi VT11,14, 17, 19, 33, 34, 35, 38, 39, 52, 57, 61, 62, 63, 64, 65, 85, Ferguson 339, 3V30, 3V31, 3V32, 3V353V36, 3V38, 3V39, 3V49, 8330,  Take Up Clutch PU 51380
86, 330, 350, 640, 16S, 5030 FF Rew Idler 6886792 8931, 8933, 8340, 8941, 8942, 8943, 8944
Order Code: IDLO1 _Pricetodp ____ _i,yc HR7200, 7600, 7650, 7655, 7300, 7350, 7610 Take Up Cluteh
Hitachi  VT680, 6500, 6800, 9300, 9500VT9700, 9900 Play idler 6861482 6861481 PU 534624 PU 51380
Order-Code:IDLO2 ~ Price: 180p — | Order Code: IDL23 Price: 200p
Blaupunkt RTV301, 306, 307, 309, 317, 312, 315, 316, 317, 319,320, 404, Idler 2T 0CE — —
114, 424, 434, 444, 478, 707 Philips DB532, VR6520, 6843, 644 Reel Idler
Goldstar  GHV1221, 1232, 1240, 1241, 1242, 1243, 1244, 1245, 1246, 1247, Idler Sharp VC600, 651, 681, 682, 684, 685, 693, 699, 700, 783, 6FR, 6V3,  Idler Assembly
GHV1248, 8000, 8200, 8210, 8215, GVHP5 1, VCP4100, 4130 6F3 NPLYV0107GEZZ
Grundig  MVS400, 440, VS400, 410, 440VS450, 460 Idler Order Code: IDL88 Price: 615p
National NV2308, 250, 260, 280, 370, 38'\?, NVAB%, 431, 433, 450, 46;\?\,/4665, Idler Arm VXP 0521 Philips VR6843, 6943, 44SBY, VR445B920, 445B922, 6943 Reel Drive Unit
470, 480, 630, 650, 730, 780, NV810, 830, 850, 870, 890, NVG7
8 101 32,18 15, 36, 16, 30, 130, 400, AGT000, AGI080, 1200, Sharp VC772, 780, 781, 782, 785, 786, VCT87, 800, 793,799, 7810, Idler
1500, 1810. AG2106, 2200, NVHES, 70 7822, VCA100, 102, 104, VCA131, 140, 170, 202, 203, 234, 501, NPLTVO111GEZZ
Philips VR6460, VR6520, VR6920 Idler Arm 40340162 VCAB02, 5011, VCDE01, 802, VCHBS51, 852, VCHBB2, VCMT3,
Order Code: IDLO8 _ B - Price 100p VCT72, VC782MK 11
Amstrad  VCR7000 Idler 150280 Order Code: IDL90 Price: 700p
Sharp VC200, 381, 383, 384, 385, 386, VC388, 390, 393, 3300, 8381, N.E.C. N911,915,916, 917, 9012, 9013N9014, 9016, 9033, 9034, 9053,
9100, 5300, 9500, 9700 Idler NIDLO00SGEZZ N9054, 9055, 9056, 9066, 9096, N9110, 9120, 9510, 9520, 9530,
g-"“_’l‘?’ °°"E'-\'/2:;4°0 _— _— l‘;'l'“- 100p N9810, DX1000, 1600, 2000, DX3000, PX1200 Idier Arm Assembly
vips er Order Code: IDL245 Price: 270p B
Sharp YC300, 387, J0Z, 471, 473, 477, VCAST. 482, 483, 486. 488, %6n | Philips  DV186, 190, VR211, 2115, 212, 213, 223, 286, 291, 202, 311, Pressure Roller Assembly
581 582, 583, 584, 585, 8481, 5F3, 5W20E NIDL0006GEZZ 312, 313, 3210, 3219, 322, 3229, 323, 535B0, VR486, 471, 562, PS403-40205
Order Code: IDL11 o Price: 100p 582, 671,761, 201, 202, VR203, 302, 303, 305, 6180, 6182, 6185,
Akai VS10 Reel Idler 6285, 6290, 6291, 6293, VR6362, 6367, 6390, 6391, 6393, 6467,
Ferguson  3V23,3V29, 3V30, 3V31, 3V323V35, 8923, 8924, 8929, 8930, 6468, 6470, 6561, 6570, 6581VR6670, 6676, 6710, 6760, 6761,
931, 8340, 8941, 8942 Reel Idier PU48967 6762, 6870, 6370, 6975, 86B1, 635B7, 685B4, 715B4, 71SBS,
.cl’\sc Cod HR7200, 7300, 7350, 7600, 7610, 7650, 7655, 7700 geel Idlir ;U48967 72588 72588, 925831, 200V1. 200V2, 20RW7. 21DV1, 21DV2
Order Code: IDL20 - rice: 175p ' g p ; . . . ]
Ferguson  3V39, 3V30, 3V31, 3V32, 3V353V36, 3V38, 3V39, 3v49, 8930,  Take Up Idier PU 51402 §§§g;¥§g§g;§g;;:§géﬂ332&25&%"DVZ' 3oV,
8931, 8933, 8940, 8941, 8942, 8943, 8944 . . g . ' .
JVe. HR7200, 7600, 7650, 7655, 7300, 7350, 7610, HRD110, 111, 120, Take Up Idter PU 514024 | Toshiba V81, V85 Pressure Roller Assembly
121,225 PS403-40205
Order Code: IDL22 Price 100p Order Code: PR232 Price: 300p

REPLACEMENT IDLER TYRE v OFry,
Akai M32773 T01 Ferguson  PU51380 VXP0433 715 Q‘y A
MZ366960J2 1102 PU51402A VXP0463 IT16 Price: A =
Goldstar  VXP0521 iT17 PU55373 VXP0521 IT17 20p each See Page 416 .,
Hitachi 6861471 1703 PU55374 VXP0581 IT18 16p each pack of 5 ("}Q =5
6861482 [To4 National  VXP0329 IT11 Sanye 1430662715620 Im19 13p each pack of 10 2 <.
6886971 IT05 Panasonic VXP0343 IT12 Sharp NIDLOOO - 72 T20 (} Q'
Jve PU48697B 1106 VXP0344 T3 NIDLO0O: © 'Z 1121
VXPO401 T4 NPLYOIOTGEZZ  IT22 Packs are for eagh modg 4L o
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PINCH ROLLERS

V512, V815 140p
VS105, 112, 115, 116, 120, 125,

126, 155, 165, 205, 220, 240, 244, 245,

VS247, 248, 250, 512, V8515, 516,

V5201, 301, 303, 304, 603, 606, 607, VSPB
VSP82, VP58, VP82 40p
V125, VS155, V5165, V5220, V5240, vszso
VS512 1a0p
VS22, 23,25, 35, 37, 38, 53, 66, 75, 422, 425,
426, 427, 462, 465, 467,

V5485, 765, 766, 767, 768, 865, 867, 965, 967,
VSAT7, VSAB50,

VSF10, 11, 12, 15, 180, 190, 200, 210, 220,
221, 222, 230, 240, 30, 33

VSF330, 4, 500, 550, VSP88, VSR100, VSX400,
450, 470

VSF260, 261, 262, 265, 270, 274, 275, 280,
290, 340, 350, 410, 420, 43C

VSF441, 440, 450, 455, 480, 490, 497, 510,
560, 580, 590, 599, 600,

VSG20, 21, 23, 24, 25, 30, 33, 34, 35,51, 54,
55, 60, 64, 65, 70, 73, 74, 75,

VSP110, VSX560, VSX580

VS17, 20,22, 23, 24, 25, 26, 27, 35, 37, 38 53
55, VSAT7 775p
PINCH ROLLER ASSEMBLY

VS422, 425, 426, 421, 462, 465, 467, 485, 498,
765, 766, 767, 768, 865,

867, 965, 967, VSA650, VSF10, 11, 12, 14, 15,
180, 190, 200, 210, 220,

221,222, 230, 240, 30, 300, 301, 310, 320, 33,
330, 4, 500, 510, 600,

VSR110, VSX100, 400, 450, 470 800p
PINCH ROLLER ASSEMBLY

V§599 1a0p
ALBA

VCR3000X, VCRA000 120p
VCR5000, VCR6000 1a0p
VCR161, VCR222 1a0p
VCR7000, VCR7800, VCRBO00,

VCR8800 140p
VIVI0 1a0p
AMSTRAD

VCR1000, 2000, 4500, 4600, 4700, 5200, 6000,
6100, 6200, 8600,

VCRBB02, 8603, 8604, 8700, 8704, 8714, 8800,
8804, 9000, 9005,

VCRS244, 9340, DDBY00, 8904,

TVR1.2,3,4 140p
VCR7000 1a0p
DD8900, DO8Y04, VCRE000, 6100, 6200, 8600,
8602, 8603, 8604,

VCR8700, 8800, 90059, 9140, 9244,

934 700p
PINCH ROLLER ASSEMBLY PART NO: 153148
TX3650, UF20, VCR3000, VCR3002, VCR4000,
VCRI500 300,
PINCH ROLLER ASSEMBLY PART NO.
2554966

DD3900, 9904, TX3650, UF20, 22, 24,

VCR3000, 3002, 9500 140p
V51004 V51104 140p
FERGUSON

3V00, 3V01, 3V16, 3V22, 3V23, 3V24, 3292,
8900, 8901, 8902, 8903, 8904, 8906, 8909,
8912, 8922, 8923, 8924, 8925, 8929  140p
3v29, 3v30, 3V31, 3V32, 3V62, 8930, 8931,
8933, 8940, 8941, 8942 1a0p
3V35, 3V36, 3V38, 3V39, 3V42, 3V43, Va4,
3V45, 3V48, 3V49, 3V53, 3V54, 3V55, 356,
3V57, 3V68, 3V59, 3veS, FV10, FVII, FV12,
FV14, 8943, 8944, 8345, 8947, 8948 140p
3vs2 140p
8950, 8951, FV10B, 11R, 13H, 14T, 208, 21R,
221, 260, 31R, 32L.FV33H, 395, 41R, 421, 508,
51R, 52L, VC141L 140p
FV3TH, FV4dL, FV46T, FV43H,

FV57H 140p
3v35, 3V36, 3V38, 3V39, 3V49, 8943,
8944 1100p
PINCH ROLLER ASSEMBLY

3V42, 3V43, 3V44, 3V45, 3V48, 3V53, 3VS4,

3V55, 3V66, 3V57, 8945, 8947, 8948 1350p
PINCH ROLLER ASSEMBLY
FV37, FV57, FV58 350p
PINCH ROLLER ASSEMBLY
FV31R 140p
FVail, Fvaze 925p
PINCH ROLLER ASSEMBLY

3V58, 3V59, 3V64, 3V65, FV10, 11, 12,13, 14,
20,21, 22,26, 30, 32,33

FV39, VC141L 875p
PINCH ROLLER ASSEMBLY
FV43H, FV44L, FVASX, FV46T 700p
PINCH ROLLER ASSEMBLY

FV61, FV62, FV67, FV6B, FV70, FV71, FV72,

FV74, FV77 775p
PINCH ROLLER ASSEMBLY

FISHER

FVHP420, 520, 530 140p

918, 970, 975, 980, 990, FVHP 5000, 5005
5050, 5075, 5100

VBR330, VBS3500, 7000, 7100, 7500, 7600
9000, 9900

FVHD230, 250, 270, 370, 20000, FVHP3, z1o
250, 300, 310, 1100,

FVHP1200, 1250, 130, 132, 1340, 1340, 1400,
1410, 1440, 1500, 200,

FVHP320410, 420, 430, 440, 445, 470, 475,
FVSP290S, 495, 2905 140p
FVHD 140, FVHDA40, FVHDS5, FVHP1, FVHP10,
FVHP20 120p
FVHD140, 40, 55, FVHP1, 10, 25, 30, 40, 4000,
FVHS10, 30 1350p
PINCH ROLLER ASSEMBLY

GOLDSTAR

GHVS1, 1221, 1232, 1233, 1240, 1241, 1242,
12431244, 1245, 1246,140p

GHV1247, 1248, 1250, 1266, 1290, 1291, 1295,
1296, 1392, 1393,

GHV1891, 1900, 2145, 3000, 3010, 4400, 4410,
51, 8000, 8200, GHV8210, 8215, 8430
GHVP1240, 1241, 1247, 1248, 1290, 1291,
GHVP1295, 1296, VCP4000, 4100, 4130, 4200,
4300, 4301, 4305, VCP4306, 4310, 4311, 4315,
4316, 4320, 4321, 4325, 4326, 4350, GSE1290,

1291, 1295, 1296, 1297, 1891, 1910, 20005,
2000 140p
HITACHI

VT7, 11, 14, 16, 17, 18, 19, 33, 34, 35, 350, 38,
39, 88, 330, 680, 4200,

VT5000, 5030, 5500, 6500, 6800, 7000, 8000,
8300, 8500, 8700, 930, VT9500, 9700, 9900,
VM600 140p
VT8, 52, 57, 61, 62, 63, 64, 65, 85, 86, 88, 100,
110, 111, 113, 115, 118,

VT120, 122, 125, 128, 130, 135, 138, 145, 150,
168, 170, 175, 220, 225.

VT 250, 255, 258, 260, 400, 406, 410, 413, 414,
415, 416, 418, 420, 425

VT426, 428, 430, 431, 435, 438, 450, 498, 510,
515, 517, 518, 520, 525,

VT526, 530, 535, 536, 540, 545, 546, 548, 570,
575, 576, 580, 585, 588

VT640, 830, VIF660, 665, 70, 770, 774, 775,
780, 785, 860, 861, 865,

VTL30, 1000, 2000, VTLC50, VTM598, 620,
622, 625, 626, 630, 635

VTMB36, 640, 645, 646, 720, 722, 725, 726,
727,728,730,731, 735,

VIM?36. 740, 745, 746, 748, 753, 754, 820,
821, 822, 825, 830, 831,

VTM835, 838, 840, 841, 845, 920, 921, 922,
925, 930, 931, 935,

VTS80, 85, 830, BI5VM200, 2300, 2380, 3200,
3280, 500, VMS7200 1a0p
VT3000 1a0p
VT410, 420, 428, 430, 450, 498, 518, 520, 522,
530, VIF770, 780,

VIMS98, 622, 722, 740, 748, 753
PINCH ROLLER ASSEMBLY
VTF150, 155, 180, 185, 250, 255, 260, 265, 280,
285, 350, 351, 355,

VTF360, 365, VTM140, 141, 145, 145, 210, 211,
212, 215, 220, 221,

850p

VTM230, 231, 235 284, VTS390 140p
HINARI

V20H, VXL5, VXL6, VXL7, 8, 9, 10, 11, 19, 90,
H13V, VTV100, 200 140p
VXL2, VXL3 140p

VXL4, VXL20, VXL35

VTV100, VXL10, VXL11, VLXS,

VXLS0

PINCH ROLLER ASSEMBLY

V20H, VXLS, VXL6 MOD KIT

Jvc.

HR2200, 3300, 3330, 3360, 3660, 4100,

140p
700p

275p.

7700 140p
HR2650, 7200, 7300, 7350, 7600, 7610, 7650,
7655 140
HRD110, 111, 120, 127, 140, 141, 142, 143,
150, 152, 156, 157, 158,

HRD160, 220, 225, 250, 257, 445, 455, 565,
666, 725, 755, HRP50, BP5000, BR7000,
BRS611, 811 140p
HRD520, 540, 550, 560, 580, 600, 610, 620,
637, 640, 641, 650, 660,

HRD670, 720, 730, 740, 770, 820, 830, 840,
860, 870, 880, 910, 960,

HRO880, HRDX20, 22, 25, HRJ200, 205, 210,
215, 300, 315, 316, 318

HRJ400, 405, 407, 410, 411, 415, 416, 507,
600, 605, 610, 615, 715, 815

HRJ97, HRS4700, 5800, 5900, 6800, 6900
SR3200, 330, 368 140p
HRD170, 171, 180, 210, 211, 217, 230, 300,
320, 321, 330, 337, 350,

HRD370, 400, 430, 440, 441, 470, 500, 530,
700, 750, 950,

HRS5000, 5500, 8000, 9000, BR7030, 7040,
9060,

PINCH ROLLER ASSEMBLY

HRD140, 141, 142, 143, 150, 152, 157, 158,
160, 565, 566, 725, 755,
HRP50

PINCH ROLLER ASSEMBLY
HRD1520, 510, 520, 521, 522, 525, 527, 560,
600, 610, 620, 637, 641,

HRDB50, 720, 830, 840, 910, HRJ205,
HRS5800 350p
PINCH ROLLER ASSEMBLY

BR7030, BRS600, HRD160, 170, 171, 180, 190,
210,211, 217, 227,

HRO230, 271, 300, 310, 320, 321, 330, 337,
350, 400, 430, 440, 441,

HRD470, 500, 530, 700, 750, 950, HRS5000,
5500, 9000 875p
PINCH ROLLER ASSEMBLY

HROS40, HRD550, HRD580, HRDESO, HRDsso
HRD960

PINCH ROLLER ASSEMBLY
HRJB00, HRJGO5, HRJB1S,
HRS3200

MATSUI

VX6000, 730, 735, 750, 755, 765, 800, 850,
V5888 14
VX1000, VX2000, VX2500, VX300,
VX6000A

MITSUBISHI

HS12, 5300, 5424, 5600, HSB11, 12, 16, 21, 27,
31,32, 41,51,52, 82,

HSE12, 16, 17,21, 22, 27,31, 32, 1,51, 52,
82, HSM1000, 110,120, 15

0, 16, 170, 190, 210, 23, 25, 250, 27, 33, 34, 35,
36,37, 370, 380, 45, 450, 5

4,55, 555, 57, 58, 59, 68, HSMS2, 9, HSS11,
14,15, 17,19, 25, 5600, HV

£125, 150, 303, 85, SV8I00, 8330
PINCH ROLLER ASSEMBLY PART NO.
9480020010

HSE11, 12, 16, 17, 21, 22, 27, 31,32, 41,51,
52, 5300, 5424, 5600, HSB11, 12, 16, 21, 27,
31,32, 41,51, 52, 82, HSM1000, 110, 120, 150,
HSMT16, 170, 18, 190, 210, 23, 25, 250, 27, 30,
33, 34, 35, 36, 37, 370, 38, HSM380, 40, 45,
450, 50, 54, 55, 555, 57, 58, 59, 60, 68,
HSMS2, 9, HSMX1, 18,19, 2, HSS11, 12, 14,
15,17, 19, 21, 25, 5600, HVF125, HVF 150, 303,
85, SV8900, 8930 1a0p
HS200, HS300, HS301, HS302, HS303, HS304,
HS310, HS320, HS330, HS 360,

HS700 1a0p
HS306, HS307, HS318, HS319, HS337, HS 338,
HS347, HS349, HS400, HS410, HS411, HS412,
HS421, HS480, HST 10, HSB 10, HSB20, 30,
HSE 10, 20,

30,70

NATIONAL PANASONIC
NV160, 180, 300, 330PX, 332, 333, 340, 366,
600, 688, 777, 788, 3321,

AG6010, 6015, 6100, 6200, 6400, 6800,

7450 p
NV230, 250, 260, 280, 370, 380, 430, 431, 433,
450, 460, 465, 470, 480

NV630, 650, 730, 770, 780, 810, 830, 850, 870,
890, 2000, 2010, 3000,

NV7000, 7200, 7800, 8050, 8150, 8170, 8200,
8300, 8400, 8500, 8600

NV8610, 8620, NVG11, 14, 16, NVGT, 10, 12,
15,18, 30, 130, 400,

AG 1000, 1050, 1200, 1500, 2100, 2200, 6500,
6810, 7500, 7510,

NVH70

NVGS, NVG120

AGE840, 6720, 7150, 7330, 7350,
7355, 7650, NVHES, 75, NV.J30, NVL20, 23, 25,
28, NVG300, NVF65, NVF70, NVFST NVFS
100, NVG 19, 20, 26, 33, 40, 50,
NVVB000

NVD48, NVD80, NVG21 NVG45
NVJ700PX

NVHD100, NVHD101, NCHDS0, stoao
NVS040 125p
PINCH ROLLER ASSEMBLY

AG5150, 5250, 5700 6024, NVD38, 48, 80,
NVFSS, 65, 70, 7

NVFS1, 100, 200, sa 90, NVG 19, 20, 21, 22,
25, 28, 300, 33, 40, 45, 46,

NVG50, NVHBS, 75, 77, NVJ30, 33, 35, 37, 40,
42, 45, 47

1350p

875p

1a0p

750p

140p

140p
140p

140p
140p

NVL20, 23, 25, 28, NVW 1 300p
PINCH ROLLER ASSEMBLY

N.E.C.

N830, 831, 832, 833, 895 140p
PVC2300, 2400, 740, 744, 746, 760, 764

140p
0X1000, 1600, 1800, 2000, 3000, N9012, 9013,
9014, 9016, 9033
NS034, 9053, 9054, 3055, 9056, 9066, 9096,
9110, 9120, 9510, 9520,
N9530, 9610, PX 1200
056000G, DX4000, N9077

140p

254, 288, 300, 303, 312,

VH404, 555, 700, 704, 712, 770, 780, 844, 900,
1000, 2948, 3030, 3312

VHF2A, VP2948 140p
COMB 15000, 16000, HV03, LVH50, NEVH,
NEVHM, NEVHML,

TVP230RC, VCP, VH04 30, 103, 300, 358, 360,
362, 400, 416, 512,

VH530, 532, 535, 536, 600, 630, 635, 640, 666,
730,735, 744,774,750

VH800, 820, 850, 888, 893, 900, 930, 940, 942,
974, 1012, 1040, 1050,

VH1060, 1070, VH1100, 1120, 1204, 1440,
1500, 1660, 1800, 2004,

VH2151, 2308, 22042400, 2500, 2600, 2700,
VH2960, 2970, 3050,

VH3060, 4000, 4008, 4010, 4012, 4015, 4015,
4020, 4300, 5020,

VP 10, 200, 220, 225, 245, VR821, 925, 1032,
2948, 2959, 2957, 2966, 2979, 2980, VTV300,

VXL20, 25, 30 140p
PHILIPS

VR6460 VRE920 140p
VR2020, VR2021, VR2022, VR2023,

VR2024 1a0p
VR6711 140p
VR6540

DV856, 586, VR702, 703, 6485, 6585, 6589
6785, 6880, 6948 14
VR445, VR6442, VR6542, VR6643, VR6843
VR6943, 445B9
DV464, 662, VR2220, 2300, 2324, 2330, 2334
2340, 2350, 2414, VR2480, 2485, 2486, 2489,
2490, 2498, 2840, 6462, 6463, 6464, 6560,
VR6660, 6860, 6861, 6862, 6863 140p
N-1700, VR2870 140p
VR2025, VR6580, VR6581
49856 VR3260, 6349, 5448, 6449, 6548,

140p
PRESSURE ROLLER ASSEMBLY PS403-40205
DV186, 190, VR211, 2115, 212, 213, 223, 286,
291, 292, 311, 312, 313,
VR3210, 3219, 322, 3229, 323, 535B0, 486,
471,562, 582, 571, 761,
VR201, 202, VR203, 302, 303, 305, 6180, 6182,
6185, 6285, 6290,
VR6291, 6293, 6362, 6367, 6390, 6391, 6393,
6467, 6468, 6470, 6561
VRE570, 6581VRE670, 6676, 6710, 6760, 6761,
6762, 6870, 6970,
VR6975, 86BI, 635B7, 685B4, 715B4, 71SBS,
72588, 72588, 925831, 200V1, 200V2,
20RW7, 210VI, 21DV2, 25801, 25802, 25B11,
25B12, 300v2, 310V, 310V2, 310V335802,
35803,
35805 35B11 35812 35B13 280p
VR231, 232, 332, 422, 4229, 512, 5229, 722,
7229,723
VRS01
SANYO
VHR1100, 1110, 1150, 1200, 1300, 1500, 2100,
2300, 2370, 2500,
VHR2700, 3330, MVR220 140p
VTC5000, 5150, 5300, 5350, 5400, 5500, 6000,
6010, 6500, 9100,
VTC9300, VICM10, 20, 11, 21, 30, 37, 40, 50

140p
PR38 140p

VPR5800

VHR3100. 3300 3310, 3400, 3500, 3700, 3800

VHRD500, 7 140p
VTC3000 140

p
VHR120, 130, 14, 141, 143, 14, 150, 151, 153,
154,15, 16, 171, 194, 22
OVHR23, 235, 240, 244, 250, 251, 274, 27, 297,
310, 330, 335, 350, 390, VHR4100, 4105, 4150,
4200, 430, 4300, 4350, 4400, 474, 4770, 5080,
VHR5100, 5200, 5300, 5350, 5600, 5700, 6850,
7100, 7200, 7250,vHR7 260, 7300, 7400, 7440,
7500, 7520, 7530, 7540, 7700, 774, 780,
0VHR7810, 8000, 8070, 8100, 8200, 8250,
8500, 8800, VHRD4400, 4410, 4500, 4600,
4610, 4710, 4890, 6700, VHRS700 140p
VCR100 140p
VHR120, 135, 150, 190, 4150, 4160, 4350,
5200, 5240, 5350, 7200, 7250, 7260, 7700,
VHRD4410, 4610, 4710, 4890, 5450,
VHRS700
PINCH ROLLER ASSEMBLY
VHR3100, 3200, 3300, 3310, 3400, 3700, 3800,
VHRD500, 7000 1350p
PINCH ROLLER ASSEMBLY
SHARP
VC200, 381, 383, 384, 385, 386, 388, 390, 393,
800, 2300, 3300, 6000,
VC6200, 6300, 7300, 7700, 7750, 7800, 8300,
838, 9100, 9300, 9400,
VC9500, 9600, 9700, 9800 140p
VC300, 387, 402, 471, 473, 477, 481, 482, 483,
486, 488, 496, 500, 571
573, 581, 582, 583, 584, 585, 8481, VC5F3
VC5W20E, VCA1031 1a0p
VC108, 208, 405, 408, 550, 600, 651, 671, 674,

975p

Model Price | Model Price | Model Price | Model Price | Model Price
AKAI FVHP815 618,620, 622, 710, 711,715, 718, BRS600, 605, 747, 777, 920, 925 140p | NS7000 140p | 681, 682, 684, 685, 693,

VS10, V59300, VS9500, VS9700, V59800 720,721,722,725,730, HRS1 40p | oRION V699, 700, 772, 750, 779, 780, 781, 7810,
VP7100, VP77 FVHP810, 830, 840 140p | BP5000, HRD110, 111, 120, 220, 225, VH1, VH2 140p | 782, 782MK2, 7822, 783,

V§1, V82, VS3, V84, VSB, V56, VS8, VS9 FVHPS05, 906, 907, 908, 910, 911, 915, 916, 455 100p | y(150, 180, VH3, 33, 200, 201, 205, 212,250, | VC785, 786, 787, 793, 800, 7810, 7822, VCT72,

VCBF3, VCBV3, VCA 100, 102, 108, 131, 140,
170, 202, 203, 211, 234, 303, 501, 502,
VCAB02, 5011, VCDBO1, 802, 851, 852, 881,
882, VCM73, VCTT3, VCTT2,

VCB361 140p
vC220 140p
VCA10, 30G, 60, 103, 105, 106, 111, 113, 131,
211,244, 254, 33, 35, 36,

VCA37, 39, 40, 42, 454, 46, 47, 48, 50, 505, 51,
52, 53,54, 55, 57, 58, 505,

VCAB0, 605, 615, 62, 63, 67, 68, 1031, 11613,
VCB311, 320, VCBS97, VCDBOB, 806, 810, 815,
VCH80, 81, 865, 910, VCS 1000, VCT310,
VCT410, 610, VCT 1314, 5313, VC790  140p
VC780, 790, VCA10, 103, 1031, 105, 106, 211,
248, 254, 255, 30, 35,

VCA340, 43, 47, 50, 60, 605, 615, VCDB06,
815, VCH80, 81, 83, 85,

VCH885, 87, 910, VCS 1000, VCT212, 310, 410,
510, 610, VCTI314,
VCTS313

PINCH ROLLER ASSEMBLY

525p

SAISHO

VHL3, VR1000, 2000, 2500, 3200, 3300, 3500,
3600, 3650, 3800, VRS4400, VRS5000  140p
VR3400 140p

SAMSUNG
SV716,717, VBS10, 520, 610, 616, 617, 619,
620, 626, 627, 629, 900,

V910, V1510, 520, 611, 616, 621, 626, 900,
910, VX510, 520, 616,

VX817, 619, 626, 627, 629 140p
SVX301, 303, 305, 307, 319, 322, VB710, 713,
750, 770, 971, 8220, VB8225, V1710, 730, 750,
770, 790, 8220, 8225, 970, VX710, 712,
VX720, 730, 750, 770, 790, 825, 8225, 970,
971,972, 8220, PX980, 981, 982, SEJ000,
9001, SX7120, 7321, 7220, 7221, 7230,
SX7301, VK8220,

VPX31

VX9880

PX31 R, 32R, PXR30, SVB0, SX3230, 3231,
3260, 3261, VS390, VX30, 31, 32, 3560, 3561,
370, 375, 380, VXK300, 301, 306, 307, 320,
VXK321, 326, 330, 331, 336, 337, 350, 361,

356 1a0p
PX990, 991, 992, $11230, 1240, SVX4000, 503,
504, 600, 5X1230,

S$X1231, 1260, 1261, 1566, V11560, VPK43,
VX1230, 1260, 1261, VX1560, 1561,
1850

SONY

SLCS, 6,7, SL3000, 8000, 8080, 8200, StJ 10,
SLT6ME, SLTIME 140p
SLCY, 20, 24, 30, 33, 44, SLHF100, SLF1, 11,
20, 25, 30, 35, 60, 100,

SLF200, SLF60PS, SLFS0E, SLFH150, 850,
SLK88, 95, SLT20ME, SLT30ME,

140p

SLTSOME 140p
BMC 100, BMC200, BMC500 140p
SLV201, 202, 301, 302, 401, 402, 801,

802 140p

SLV210, 270, 273, 275, 300, 353, 373, 410, 415,

474,656, 715 300p
sLv757, 777 1a0p
SLV255 1a0p

SLV275, 282, 315, 325, 353, 363, 373, 410, 415,
416, 474, 625, 656, SLV715, 725,727,757, 777,

815, 825, SLVX30, 50, 56 140p
SLV125, 213, 225, 252, 255, 262, SLVX,
20,3 140p

SLV215, 216EE, 275, 282, 315, 325, 353,
363EE, 373, 393, 410, 415,

SLV416EE, 474, 494EE, 555UC, 659, 575UC,
579, 585HF, 595HF, SLV60W, 615, 625, 656,
676UC, 686HF, 696HF, 715, 725, 727, 757,
SLV767B, 777, 815, 825, SLVET, 8,
9SLVX30AS

SLVX35AF, SLVX50AS, SLVX55DH,
SLVX65BR, SVO140, 160

PINCH ROLLER ASSEMBLY PART NO:
X31277701

SLV210, 212, 270, 273, 275, 285, 300, 310, 335,
425,427 350p
PINCH ROLLER ASSEMBLY

$V6700.8750, 9700, VHR3100, 3200, 3300,
3310, 3400, 3700, 3800, VHRD500, 700 1350p
PINCH ROLLER ASSEMBLY

SL100, 200, SLC20, 30, 33, 34, 40, 44, 80, 88,
9, SLF1, 20, 25, 30, 35, 45, SLF60, 65, 73, 90,
SLHF100, 150, 950, SLK8S5, 95, SLO1700,
SL.S550, SLTO, 30, 50 300p
PINCH ROLLER ASSEMBLY

1250p

IDEO LAMP

Models & Description Order Code Price | Models & Description Order Code Price | Models & Description Order Code Price | Models & Description Order Code  Price
UNIVERSAL VIDEO LAMP 9V VL0t 25p | AIWA, AKAI, ALBA, AMSTRAD, VL05 100p | AKAI, GRANADA (VHSTJ2), VLO1  25p | AUTHENTIC (N850), DECCA VLO7  40p
80mV (3t0mm WIRES) BLAUPUNKT, FERGUSON, FIDELITY, HITACHI {(VT3000), ITT (VR3912 (VRB300], GRANADA (VHSTJ3
FISHER, FUJITSU, FUNAI, G.E.C., VRP3833), JVC (HR2200, 3300, g g
FANASONIC VIDEO LAMES VL0230 | GoLDSTAR, GRANADA, GRUNDIG, 3330, 3660], MITSUBISHI (HS200), T ——
SHARP VIDEO LAMPS VL0Z  30p | HINARI, HITACHI, [TT, JVC (HRD TELEFUNKEN (VR510, 519, 610), ’ ’ ' '
HITACHI 5381682 (VT63, VT64) VL04 135p | SERIES), MATSUI, MITSUBISHI, THOMSON (VK300, 305, 306, 3301), 3963) JVC (HT7200, 7300, 7350,
VIDEO LAMPS NEC, ORION, NATIONAL, FERGUSON (300, 16, 22, 24, 3292, 7700 TELEFUNKEN (VR450, 52
PHILIPS, SAISHO, SALORA, 8900, 8901, 8902, 8903, 8909, 5912, 450, 520,
AKAI IVS10), GRANADA VL6 400 | SAMSUNG, SANYO, SHARP, 8922, 8925)
(VHSXJ3), TT (VR3993,3994), JVC SIEMEN, SONY, TELEFUNKEN 529, 540, 549, 620, 640, 920, 1920},
(HR2650, 7600, 7610, 7650, 7655), THOMSON TOSHIBA ' BLAUPUNKT, ORION (VH1, 2A) VLOZ 300 | 1 oMsON (V4100 VK308, 309, 312
TELEFUNKEN (VR530, 535, 539, 550, NATIONAL (NV200,2010, 3000, . PO
630, 650), THOMSON (V308, 316, 357, GRANADA (VHSAY3),SHARP VLO8  45p | 7000, 8150, 8200, 8400, 8600, 8610, 410), FERGUSON (3V23, 29, 30,
VK309, 411,TX8000), FERGUSON (vC200, 381, 384, 385, 386, 388, 8620), SHARP {V(C2300, 6000, 6200,
(3V31, 8941, 8942} 390, 393, 9300, 9500, 9700) 6300, 7300, 7700, 8300} 8923, 8924, 8929, 8930, 8931, 8940)
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IDEQO SERVICE KI

AMSTRAD

VCR700

Contents

BELT SET. PINCH ROLLER. REEL IDLER. VIDEQ LAMP
Order Code: SK&1

FERGUSON & JVC
3v42/43

HRD455/HRD725
Contents

BELT SET, PINCH RDLLER,
CLUTCH MECHANISM, TENSION
BANOD

Order Code: SK37

Economy Kit Contents
BELT SET, PINCH ROLLER
SUPPLY CLUTCH, TAKE UP
CLUTCH

£16.00 Order Code: SK38

3V58/59/64/65
HRD170/180/210/230/300/320/370/400/430/530/700/750
HRS5000

Contents

BELT SET, PINCH ROLLER, iOLER ARM, TENSION BANO
Order Code: SK44

3V29/3V30

HR7200/7300/7350

Contents

BELT SET, PINCH ROLLER, TENSION BANO, [DLER TYRES
Order Code: SK05

3V35/36, 38/39/49

HRD110/111/120/225

Contents

BELT SET, PINCH ROLLER, TENSION BAND, IDLER TYRES
Order Code: SK04

3V31/3va2
HR7600/7610/7650/7655
Contents

BELT SET, T/U REEL TABLE
TYRE. PINCH ROLLER REEL

Economy Kit Contents

BELT SET, T/U REEL TABLE
TYRE. PINCH ROLLER. REEL
(DLER. T/U CLUTCH. T/U (DLER. IDLER TYRE. T/U IDLER TYRE
TENSION BAND. VIOEQ LAMP T/U CLUTCH

Order Code: SK33 £11.00 Order Code: SK34

3V35/36/38/39/48
HRD110/111/120/121/225
Contents

BELT SET T/U REEL TABLE
TYRE SUPPLY REEL TABLE
TYRE. PINCH ROLLER. T/U
CLUTCH. T/U IDLER. REEL
IDLER TENSIDN BAND
Order Code: SK35

Economy Kit Contents
BELT SET. T/U REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLLER. T/U
CLUTCH. T/U tDLER TYRE. REEL
IDLER TYRE

£10.00 Order Code: SK36

3v29/3v30
HRO7200/7300/7350
Contents

BELT SET. T/U REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLLER. REEL

Economy Kit Contents

BELT SET. T/J REEL IDLER
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLLER. REEL
(DLER. TU CLUTCH. T/U IDLER IDLE TYRE. T/U IDLERTYRE.
TENSIDN BAND. VIDEO LAMP T/ CLUTCH

Order Code: SK31 £10.00 Order Code: SK32

3V44/45/48/53/54/55/57
HRP50/HRD140/150/158/160
HRD250/257/565/566/755
Contents

BELT SET. PINCH ROLLER.
CLUTCH MECHANISM. TENSION
BAND

Order Code: SK39

Economy Kit Contents
BELT SET. PINCH ROLLER

£15.00 Order Code: SK40

FISHER
FVHP905/906/307/308/910/911/916/318
Contents

BELT SET. PINCH ROLLER
IDLER. GEAR IOLER UNIT.
TENSION BAND

Order Code: SKS7

Economy Kit Contents
BELT SET. PINCH ROLLER
IDLER TYRE

£1300 Order Code: SK58

FVHP615/618/620/622/710/711/715/116/720/121/122/725/
730/830/840

Comtents Economy Kit Contents

BELT SET. PINCH RDLLER
[DLER. GEAR IOLER UNIT.
TENSION BAND

Order Code: SK68

BELT SET. PINCH RDLLER.
IDLER TYRE

£11.00 Order Code: SK69

£550

£3.00

£7.00

£5.00

£5.00

£5.00

£5.50

£5.00

£9.50

£5.00

£300

HITACHI

VTTINT33

Contents

BELT SET. PINCH ROLLER. TENSION BAND. IDLER TYRES
Order Code: SK08

VT11/VT33

Contents

BELT SET. T/UP REEL TABLE
TYRE. SUPPLY REEL TABLE
TYRE. PINCH ROLLER. FF/REW
IDLER. CLUTCH PLATE.
TENSION BAND
Order Code: SK45

Economy Kit Contents

BELT SET PINCH ROLLER.
FF/REW IDLER TYRE. T/UP REEL
TABLE TYRE. SUPPLY REEL
TABLE TYRE

£13.00 Order Code: SK46
VT52/61/62/63/64/65/85/86/640
Contents

BELT SET, PINCH ROLLER,
FF/REW ARM. CLUTCH PLATE.
TENSION BAND
Order Code: SK49

Economy Kit Contents
BELT SET, PINCH ROLLER
FF/REW (DLER

£14.00 Order Code: SK50

VT400/405/410/13/14/15/18/420/25/ 26/28/430/31/35/48/450/498/
510/520/25/26/530/35/36/540/545/46/48/570/75/576/580/85/88
Contents

TIMING BELT. PINCH ROLLER. FF/REW ARM CLUTCH BASE
TENSION BAND

Order Code: SK52

VT100/110/311/113/115/118/120/125/128/130/135/138/ 145/150/
175/220/225/250/255/258/260/VTL30

Contents

BELT SET. PINCH ROLLER FF/REW ARM. CLUTCH PLATE.
TENSION BAND

Order Code: SK51

PANASONIC
NV2000/NV2010NV7600/NV7200/NV7800
Comtents Economy Kit Contents

BELT SET. PINCH ROLLER.
TENS!ON BANO. IOLER TYRES
Order Code: SK02

BELT SET. PINCH ROLLER.
TENSION BANO. IDLER TYRES
Order Code: SK03 £5.00
NV300/NV330/NV333/NV340/NV366
Contents

BELT SET. PINCH ROLLER. TENSION BAND. (DLER TYRE
Order Code: SK01

NV2000/NV2010

Contents

BELT SET. PINCH ROLLER. FF
IOLER PLAY IDLER. TENSION
BAND. VIDEO LAMP

Economy Kit Comtents
BELT SET. PINCH ROLLER
IDLER TYRE. PULLEY TYRE

Order Code: SK13 £6.00 Order Code: SK14
NV7000/NV7200/N V7800
Comtents Economy Kit Contents

BELT SET, PINCH ROLLER,
IDLER UNIT. PLAY IDLER.
TENSION BAND
Order Code: SK11

BELT SET, PINCH ROLLER
IDLER TYRE. CLUTCH TYRE
£850 Order Code: SK12
NV300/NV330/NV333/NV340/NV366
Contents
BELT SET, PINCH ROLLER,
IDLER UNIT. PLAY (DLER.
TENSION BAND
Order Code: SK15

Economy Kit Contents
BELT SET, PINCH ROLLER
IOLER TYRE. PLAY IDLER

£7.00 Order Code: SK16

NVG7/NVGY/NVG H/NVG11/NVG 12/NVG14/NVG 15/NVG 16/
NVG18/NVG30/NVG120/NVG 130/NVG400/NVHES (PX/ACY
AG1810 {P/K)

Contents

LOADING BELT CAPSTAN
BELT PINCH ROLLER IDLER
TENSION BANO

Ecomomy Kit Contents
LOADING BELT. CAPSTAN
BELT. PINCH ROLLER. IDLER.
TYRE

Order Code: SK27 £6.00 Order Code: SK28
NV332
Comtents Economy Kit Cantents

BELT SET, PINCH ROLLER,
PLAY IOLER. FF/REW IDLER. PLAY IDLER TYRE. FF/REW
TENSION BAND. FF/REW TYRE IDLER TYRE

Order Code: SK29 £12.00 Order Code: SK30

BELT SET, PINCH RDLLER

NV230/250/260/280/430/450/460/470/650/810/830/
AG1200PK/AG1500PK
Contents

BELT SET, PINCH ROLLER,
IDLER TENSION BAND
Order Code: SK23

Economy Kit Comtents
BELT SET, PINCH RDLLER
IDLER TYRE

£6.00 Order Code: SK24

£5.00

£3.75

£3.00

£9.75

£14.00

£5.00

£5.00

£325

£3.00

£5.10

£325

NV600/NVE8S

Contents

BELT SET, PINCH ROLLER,
PLAY IDLER. FF/REW IDLER,
TENSION BAND

Economy Kit Contents
BELT SET, PINCH ROLLER
PLAY IDLER TYRE. FF/REW
{DLER TYRE

Order Code: SK25 £12.00 Order Code: SK26 £6.00
NV730/NV770

Contents Economy Kit Contents

SLOT IN BELT. LOADING BELT SLOT IN BELT. LOADING BELT

PINCH ROLLER. IDLER UNIT. PINCH ROLLER. IDLER TYRE

TENSION BAND

Order Code: SK19 £5.50 Order Code: SK20 £3.00
NV370/NV380/480/630/780/830/850/AG2100PK/AG 2200PK

Contents Economy Kit Contents

BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

10LER. TENSION BAND IDLERTYRE

Order Code: SK21 £5.00 Order Code: SK22 €275
NV7T7/NV788

Contents Economy Kit Contents

BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER UNIT. TENSION BANO IDLER TYRE

Order Code: 5K17 £6.00 Order Code: SK18 £4.00
SHARP

Vst

Comtents Economy Kit Contents

BELT SET PINCH ROLLER. BELT SET. PINCH ROLLER

REEL IDLER. TENSION BAND REEL IOLER TYRE

VIOEO LAMP

Order Code: SK47 £8.00 Order Code: SK48 £3.25
VC500/VC571/VC581/VC582/VC583/VC584/VCEF3

Contents Economy Kit Contents

BELT SET PINCH ROLLER. BELT SET. PINCH RDLLER

REEL IDLER. TENSION BANO REEL IDLER

Order Code: SK60 £950 Order Code: SK61 £5.00
VC781/VC7810/VC7822/VC785/VC786/VC793/VCBO0/
VCA100/VCA102/VCA104/VCA202

Comtents Economy Kit Contents

BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER

REEL DRIVE UNIT. TENSION REEL DRIVE UNIT TYRE

BAND

Order Code: SK64 £13.50 Order Code: SK65 £375
VCB81/VC682/VCE84/VCE85/VL6I3/VTBEIYVCEF3/VTCT00

Contents Economy Kit Contents

BELT SET. PINCH ROLLER. BELT SET. PiNCH ROLLER

REEL DRIVE UNIT. TENSIDN REEL DRIVE UNIT TYRE

BAND

Order Code: SK62 £1350 Order Code’ SK63 £5.00

FOR MORE DETAILS OF OVER 500
TYPES OF SERVICEKITS . ..
PLEASE RING US!

SERVICE KIT & UPGRADE FOR
ONWA TV CHASSIS

FAILURE OF ZD401 (ZD401 ON THE 20/21 CHASSIS) IS NOT
UNCOMMON.

THIS KIT HAS BEEN ASSEMBLED AS A REPAIR KIT FOR
COMPONEN'T FAILURES AND AS AN UPGRADE FOR THE
POWER SUPPLY.

THE KIT CONSISTS OF ALL THE REQUIRED COMPONENTS
AND COMES COMPLETE WITH FULL INSTRUCTIONS AND
CIRCUIT DIAGRAM.

THE KIT IS DESIGNED TO FIT THE FOLLOWING MAKES AND
\ODELS

*ALBA / BUSH *ARAL
* GOODMANS * HINARI
*IVC * MATSUI

ORDER CODE : ONWAKIT PRICE: 1200p

* SOME MANUFACTURERS HAVE ALREADY TAKEN STEPS TO UPGRADE THE POWER SUPPLY

REPLACEMENT VIDEO CASSETTE HOUSINGS

Name Models Code Price | Name Models Code Price | Name Models Code Price
AKAI VS35, VS53, VS5, FV31R B CH19  4300p VCA103, 103GV, 106, 106GVM,
VS56, VS75 CHI8  3200p HRDS515, 520, 527, 540, 550, 580, 2546VM CH23  2500p
GRANADA VHSDP1 CHOS  1100p 600, 610, 620, 660, 670, HRDB30, VCS211, 244, 5055, 605, VCB230, I
VHSYJ2 _ CHOY  2800p 840, 850, 860, 4050, 6600, FV37H CH20  2200p VCD806G, 810G, VCT212, 310,
GOLOSTAR GHV1290P, 1291P, 1295P, 3400, HRD540, 580, 830, 860, 910, 960, 4106, 610 CH24  2500p
73401, GSE1295P. GSE1881P, HROS70, HROX20, TELEFUNKEN VR2970 - CHoz  2800p
200010, 200510, VCP4200, 4300, FERGUSON_ REL ~ CH2Z7 _ 2400p | THOMSON V320, 321, 323, 326, 4200, 4300 CHOl  2800p
4301, 4305, VCP4306, 4311, 4315, LTT. VR3605, VR3905 ~ CHOT  2800p V342, 343, 352, 353, 360, 364, 368, =
4316, 4320, 4321, 4325 CH25  2000p VR3916, 3926, 3346, 3348, 3976, 4210, 4230, 4260, 4400, V5500,
GHVST, 1221, 1232, 1240, 1281 o 3386, 3995, 3997, 6948 CHO2  2800p 6000, 8540 CHo2  2800p
1242, 1244, 1246, 1243, GHV8000 VR3916, 3926, 3946, 3948, 3976, TOSHIBA V55, V57 - CHOT  2800p
B0 _ CH26 2900 _ 3986,3995,3997,6948 CHo2  2800p | V65,66 ~ CHoz  sadp
FERGUSON & J.V.C. 338, 338, 8943, 8944, 8951, NATIDNAL PANASONIC  NV730 . CHOB  4300p =
3V35, 336, 3V49, HRD 110, 111 NEC. NB30EG, N831EG, N831EG, N832, ]
120,121,285 CHO1  2800p NBIFEG - CHOT  2800p *ﬁ*************
3V42, 3V43, 3V44, 3V45, V48, NB%5 ~ CHoz  2800p * %r
3V53, 3V54, 3V55, 3V57, 8945, PHILIPS CASSETTE LIFT ASSEMBLY {69120366) ’ AMSTRAD MOD KIT
8947, 8948, HRD 140, DV18, 190, 286, 471, 562, 761 * 'Zk
141,150, 157, 158, 160, 250, VR6180, 6182, 6185, 6285, VR6290,
HRD257, 455,565,566,725,755  CHO2  2800p 6291, 6293, 6362, 6367, 6393, 6467, FITS : *
8948, 8950, FV10B, 12L, 13H, 14T, 6468, 6470, VR6561, 6670, 6760, VCR 4500, 4600 , 4700, 5200 , TVR 1,2.3
208, 21R, 221, 26, 395, HRD23, 6761, 6870, 6970 CHOS  1100p ;!1 *
430,530 CHO3  2800p VR6443 CH22  2900p
3V58, 3V59, 3V64, 3V6S, FVIIR, K VRe448 CHB  2500p {‘y PRICE : £2.25 + VAT each ;ﬁ’
8950, 8951, HRD170, HRD180, 43586 CH24  2500p
HRD370 CHO4  2800p | SHARP VCA100, VCHES1, VCH852 CH22  2900p ?ﬁ’ ﬁr ‘25' ‘iﬁ' ?tr’ ?}r ﬁ' ?&r’ ?ﬁ’ * ‘ﬁr 2& ﬁ' 7{' ‘i{r
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TV/VCR SPARES GUIDE 1999

The following list
gives spares
department
addresses and
telephone numbers
or, where these are
the same, service
department or head
office addresses and
telephone numbers.
Also included are
details of various
spares distributors.
Stocks of spares may
no longer be
available for defunct
brands.

Aiwa UK Ltd., P.O. Box 443,
West Drayton, Middx UB7 ONZ.
0181 899 5520

Fax 0181 899 0055/0181 564
9067

See also CPC and Willow Vale.

Akai UK Ltd., Haslemere
Heathrow Estate, 12 Silver Jubilee
Way, Parkway, Hounslow, Middx
TW4 6NQ.

0181 897 6388

Fax 0181 759 6118 (Service)
See also CPC, Wizard, Willow
Vale and Chas Hyde.

Akura Spares available from
CPC.

Alba Radio ltd., 12 Thames
Road, Barking, Essex IG11 OHZ.
Spares for Alba, Bush, Roadstar.
Some Goodmans and Hinari
models and some Brother

microwave and Dirt Devil.
0181 787 3000

TELEVISION

Fax 0181 787 3110
See also Willow Vale, CPC,
Wizard.

Ambassador Brand name used
by Sentra Electronics.

Amstrad Spares handled by
CPC ltd. See also Chas Hyde &
Son ltd., Willow Vale ondy
Wizard.

Autovox See Comet Group plc.

Beko [UK) Ltd., 40 Caxton Way,
Watford Business Park, Watford,
Herts WD1 8QZ.

01923 818 121

Fax 01923 819 652/3.

Beovision/Beocord Bang and
Olufsen UK Ltd., Unit 630,
Wharfdale Road, Winnersh,
Wokingham, Berks RG41

5TP.

0118 969 2288

Fax 0118 969 3388

See also CPC.

Binatone Electronics plc., Unit
1, Ponders End Industrial Estate,
East Duck, Lees Lane, Enfield EN3
7SP

0181 344 8888

Fax 0181 344 8877.

Trade only.

Blair’s Electrical Services, 13
Belgrave Road, Dresden, Stoke-
on-Trent ST3 4PR.

Spares for Saba, Thomson,
Telefunken and NordMende.
01782 599 377

Fax 01782 599 378.

Blaupunkt Merrivale Television
Services, 1 Lockside, Tatbank
Road, Oldbury, Warley,

W. Midlands B49 4NS.

0121 544 6250

Fax 0121 552 1503.

BPL Spares for these TV sets

available from Falmouth Hi Fi, 14
Market Strand, Falmouth,
Cornwall TR11 3DE.

Spares also available for Crown,
Dansai, Datsurai, Kuro and Zenor
01326 313 412

Fax 01326 211 210.

Bush See Alba Radio Ltd. Also
HRS and Willow Vale.

Cambridge Spares available
from SEME.

Canon UK Lid., Photo Division,
Brent Trading Centre, North
Circular Road, Neasdon, London
NW10 OJF.

0181 459 1266

Fax 0181 459 4202.

See also CPC.

Cathay Spares available from
Diamond Television.

Comet Group plc., After Sales
H.Q., Unit 5, City Park Ind.
Estate, Gelderd Road, Leeds LS12
6DR.

01132 310523

Fax 01132 311 463.

CPC Llid., Component House,
Faraday Drive, Fulwood,
Preston, Lancs PR2 4PP.
01772-654 455

Fax 01772-654 466.
Authorised spares distributor
for Akura, Ferguson, Fidelity,
Goodmans, Grundig, Hinari,
Ingersoll, LG Goldstar, Logik,
Matsui, Orion, Osumo, Pace,
Philips, Pye, Saisho, Samsung,
Sony, Thompson, Toshiba and
Triumph.

Compatible spares available
for Akai, Baird, Bang and
Olufsen, Beko, Blaupunkt,
Brandt, BT, Cambridge, Canon,
Casio, Crown, Daewoo, Decca,
Dual, Finlux, Fisher, Fujitsu,
Funai, GEC Granada, Hantrex,
Hitachi, ITT, JVC, Kenwood,

Loewe, Luxor, Marantz, Maspro,
Memorex, Mitsubishi, NEC,
Nikkai, Nokia, Normende,
Panasonic, Pioneer, Proline,
Questar, Rediffusion, Roadstar,
Saba, Salora, Sansui, Sanyo,
Schneider, Sentra, Sharp,
Shintom, Siemens, Skantic,
Solavox, Tashiko, Tatung TEC,
Telefunken.Tensai, and Thorn.

Crown Corporation Spares
available from Key Electronics.
See also CPC, HRS. Made in
India models see BPL.

Daewoo Electronic Sales UK
Ltd., Daewoo Building, 640
Wharfedale Road, Winnersh
Triangle, Wokingham, Berks
RG41 5TP.

0118 925 2500

Fax 0118 925 2532

Note: Daewoo brand products
only, not OEM products. For the
latter, refer to the original
distributor. Account holders only.
See also CPC and Seme.

Decca See Tatung (UK Ltd., CPC
and Wizard Distributors. Spares
for chassis up to and inc|u£ng
the 110/115 series available
from D&S Electronic Services,
Building 15, Unit 4, Stanmore
Industrial Estate, Bridgnorth,
Salop WV15 5HR.

01746 766 641

Fax 01746 766 641.

Denon Spares available from
Hayden Laboratories Ltd.,
Hayden House, Chiltern Hill,
Chalfont St Peter, Gerrards Cross,
Bucks SL? QUG.

01753 888 447

Fax 01753 880 109.

Diamond Television

15/15a Rodbourne Road,
Rodbourne, Swindon, SN2 2AG.
Spares for Cathay and Venturer
products. Murphy TVs with model
numbers starting CTV, the Murphy
VCR7101, Sansui SV77 VCR and



Full data sheets and

GRUNDIG test instruments from |  ericeiists are pubiisned

on our web site for the

Vann Draper Electronics Ltd | complete Grundig,
The test & measurement specialists ' Kenwood, Hitachi and

low Cost ranges
www.vanndraper.co.uk

Oscilloscopes . .
. _ Antenna measuring receivers
Analogue & digital TV
Cable & satellite

Bit error rate

Level measurement
Constellation diagrams
Battery portable

Oscilloscopes
L] Analogue real time
L] Digital storage

General purpose instruments
Function generators

RCL meters

Frequency counters
Multimeters

Power supplies

Millivolt & distortion meters
Audio signal generators

Video, TV & SAT signal generators

L] 16:9 & 4:3 formats
L] Pal, Palplus, NTSC & SECAM
Free delivery, usually next day from stock L TXT, VPS & Nicam sound

For a catalogue, price list or data sheets please contact sales at:

Vann Draper Electronics Ltd, Unit 5, Premier Works, Canal Street, South Wigston, Leicester LE18 2PL \JD_D,_
Tel: (0116) 2771400 Fax: (0116) 2773945 Email: sales @ vanndraper.co.uk Web site www.vanndraper.co.uk é‘

WISI DISTRIBUTOR

Manage the wave, e
control the power!

systems
H ) \ \ * Digital compatible
Introducing AWI's new variable power unit. e
components

AWI have always been one step ahead in microwave technology. ¢ Network design service

AR
Now, we've developed a truly variable power unit that works the magnetron at a constant _ B |
proportion of maximum. That's better for the magnetron and better for the food contents. ?\: EA:DV ZoaﬁNacﬁlZNa
The power can be set to suit the food quantity and type, slow cooking and simmer are Yoy Fo DT A T T I—

now on the menu

It also can be used as a automatic load control. A microwave sensor to measure
excess microwave energy will controt magnetron power output for aptimum cooking

Simple? Well, only if you're a market ieader with the most comprehensive range of
microwave components and magnetrons available anywhere.

And a commitment to R&D that constantly challenges the way things are.

AWI Ltd 29 Manners View, Dodnor Industrial Estate
Newport, Isle of Wight, U.K. PO30 5FA

Tel: +44 (01) 983 520121 Fax: +44 (01) 983 520122
Interet: www.awi microwaves.com

AWI...A KEY PART OF MICROWAVE

SENDZ COMPONENTS : EAST LONDON COMPONENTS
63 Bishopsteighton, Shoeburyness, Essex SS3 8AF le?&P;?zCaIzg?Ez:lerIsD‘l};g;L\; 21 Al;f) tSr?IZ[lggNTE:EEo .
1000's OF HANDSETS AVAILABLE. ’ and Remote Controls, T
WE REPAIR ALL TV AND VIDEO HANDSETS 64 Plashet Grove, East Ham, London E6 1AD
) OPEN 9AM TO 6PM
FOR FURTHER DETAILS PHONE. Tel: 0181-472 4871 Fax: 0181-503 5926 J
0 1 702 338894 = 2 Minutes from Upton Park Tube Station




Osaki VCR31/2/3 plus
mechanical parts for the VCR35
also spares E)r the Venturer audio
range.

01793 497 591

Fax 01793 431 687.

Dynatron.— Pre 1981 sets, see
Philips Service, post -1981 sets
spares from SEME.

Elftone Electronics Ltd., 4
Beresford Avenue, Wembley,
Middx HAO 1YZ

0181 902 6222

Fax 0181 903 5011.

Etron Brand name used by
Nikkai Imports Ltd.

Eurosat Distribution lid., 1,
Oxgate Centre, Oxgate Lane,
London NW2 7JA.

0181 452 6699

Fax 0181 452 6777.

Expert. Sets use Tatung, GEC,
or Luxor chassis.

Ferguson Spares available from
Thomson Multimedia Sales UK
Ltd., Sales Dept, Crown Rd,
Enfield, Middx EN1 1DZ.

0181 344 3411/2

Fax 0181 344 4452,

See also CPC, HRS, Chas Hyde,
SEME, Willow Vale and Wizard.

Fidelity Spares available from
SEME, HRS, CPC, Wizard and
Willow Vale.

Finlux Spares available from
Genserve Ltd. and CPC.

Finlandia Spares available from
Granada Rental Services.

Fisher Spares available from
Sanyo UK Sales Ltd., Sanyo
House, Otterspool Way,
Woatford, Herts. WD2 8jX.
01923 222 244

Fax 01923 818 251.

See also Chas Hyde.

Fujitsu General Ground Floor,
Elstree House, Elstree Way,
Boreham Wood, Herts, WD6
1LS.

0181 421 7000

Fax 0181 421 7029

GEC Spares available from CPC,
HRS, SEME and Willow Vale,
General See Fujitsu General

Genserve (GTS) Lid.,
Bridgemead Close, Westmead
Industrial Estate, Westmead,
Swindon, Wilts SN5 7TS.
01793 556 002

Fax 01793 556 015.

GoldStar See LG Electronics UK
Ltd.

Goodmans. See Alba Radio
Lid. or Comet Group plc.
depending on model. Also CPC.

Granada Rental Services
Unit 37, Roman Way Ind. Estate,
Longridge Road, Ribbleton,
Preston, Lancs PR2 5BD.

01772 470 480/1/2

Fax 0177 265 4551

Spares for Decca, Finlandig,
Granada, Matsui, Rediffusion,
Sanyo, Tashiko and Tatung.
Trcc{e only.

Granada Spares available from
Granada Rental Services.

Grundig Spares available from
GCAS, Unit 35, Woodside Park,
Wood Street, Rugby CV21 2NP.
01788 570 088

Fax 01788 577 227

Account holders only supplied.
See also Willow Vale. Spares for
VCR4000 and SVR4004 ranges
available only from Willow Vale.

Harwood Spares available from
Key Electronics.

Hinari Spares available from
CPC, Chas Hyde and SEME.

Hira The Hira Co., Ltd., Hira
House, 1 Elizabeth Street,
Manchester M8 8JJ.

01618 347 432

Fax 01618 324 566.

Hitachi Sales (UK) Uid., Hitachi
House, Station Road, Hayes,
Middx UB3 4DR.

0181 569 2570

Fax 0181 569 1441,

See also Chas Hyde and Willow
Vale.

HMY Sets use Ferguson or
Fidelity chassis.

HRS Electronics Ltd., Electron
House, 100 Great Barr Street,
Birmingham, B9 4BB.

0121 766 6668

Freefax orderline 0800 212 179
Trvedata orderline 0121 766 7247
Wide range of video, audio and
television spares for Fidelity, GEC,

Hitachi, Nikkai, Pace, Philips,
Pye, Saisho, Sanyo, Sharp,
Tatung, Toshiba and many more.
Also all leading domestic
appliance brand spares.

Trade only.

Chas Hyde & Son Lid
Prospect House, Barmby Road,
Pocklington, Yorks YO4 2DP.
01759-303 068

Fax 01759-303 620.

Sole authorised non-account
distributor for Sanyo and Hitachi.
Approved distributor for
Ferguson, Konig, Matsui, Philips,
Saisho. Extensive spares stocks
available for various brands
including Amstrad, JVC,
Samsung, Sony and Toshiba.
Selectec? ranges of specific spares
for Akai, Alba, Decca, Fidelity,
Hinari, GEC, Goldstar, Grundig,
ITT-Nokia, Luxor, Mitsubishi,
Normende, Orion, Panasonic,
Saba, Salora, Sentra, Sharp and
Tatung.

ITT Spares available from
Genserve Ltd. See also CPC and
Wizard.

JVC {UK} Ltd., JVC House, JVC
Business Park, Priestley Way,
Staples Corner, London NW2
7BA.

0181 450 3282

0181 452 5415

Account holders only.

Fax 0181452 2534.

See also CPC, Chas Hyde and
Willow Vale.

Kenwood Electronics UK Lid.,
Kenwood House, Dwight Road,
Watford, Herts WD1 8EB.
01923 816 444

Fax 01923 819 131

See also CPC.

Key Electronics Unit 5, Brow
Mills Industrial Estate, Brighouse
Road, Hipperholme, Hcli?cx
HX3 8EF.

01422 203 676

Fax 01422 203 674.

Spares for Crown Corporation,
Harwood, Kyosho cndp
Ssangyong products.

Konica Plane Tree Crescent,
Feltham, Middx TW13 7HD.
0181 751 6121

Fax 0181 755 0681.

Korting Some spares available
from Telefaults, St Michael’s
Road, Pitts Hill, Turnstall, Stoke-
on-Trent STé 4LG. Spares for
other brands also available.
01782 813 757

Fax 01782 835 762.

Kuro Made in India models see
BPL.

Kyoshu Spares available from
Key Electronics.

LG Electronics UK Ltd., LG House,
264 Bath Road, Slough, Berks
SL1 4DT.

01753 500 400

Fax 01753 517 445.

See also CPC and Willow Vale.

Lloytron Electronics Ltd., Service
Dept., Laltex House, Matthews
Street, Ardwick, Manchester
MI12 5DT.

0161 272 8833

Fax 0161 272 8844.

Logik Brand name used by
Dixons. Spares available from
Mastercare, CPC, HRS.

Loewe-Opta Spares available
from Wizard.

Longreach Marketing Ltd.,
Riverside Business Park, Lower
Bristol Road, Bath, Avon

BA2 3DW.

01225 444 894

Fax 01225 448 676.
Distributors of satellite, aerial and
CCTV equipment.

Luxor Spares available from
Genserve ltd., CPC and Willow
Vale.

Manhattan Eurosat Distribution
Ltd., Oxgate Lane, London

NW?2 7JA.

0181 452 6699

Fax 0181 452 6777.

Maplin Electronics (NEI Spares
Division) Unit 11, Valley Court,
Station Road, Wombwell,
Barnsley, S.Yorkshire. S73 OBS.
0113 277 4310

Fax 0113 277 4312

Marantz Hi Fi UK ltd.,
Kingsbridge House, Padbury
Oaks, 575/583 Bath Road,
Longford, Middx UB7 OEH.
01753 680 868

Fax 01753 680 428

See also SEME and CPC.

Mastercare PO Box 60, Hemel
Hempstead, Herts HP2 7TZ.
01442 888 444

Fax 01442 888 145.

TELEVISION



WATCH SLIDES ON TV
MAKE VIDEOS OF YOUR SLIDES
DIGITISE YOUR SLIDES

(Using a video capture card)
“Liesgang diatv" automatic slide viewer with built-in high quality colour TV camera. It
has a composite video output to a phono plug {SCART & BNC adaptors are available).
They are in very good condltion with few signs of use................ £91.97 + VAT = £108.00
Board cameras all with 512 x 582 pixels 8.5mm 1/3 inch sensor and composlte video
out. All need to be housed in your own enclosure and have fragile exposed surface
mount parts.
They all require a power supply of between 10 and 12v DC 150mA.
47MIR size 60 x 36 x 27mm with 6 infra red LEDs (gives the same illumination as a small
torcH but is not visible to the human eye)... £50.00 + VAT = £58.75
40MP size 39 x 38 x 28mm spy camera with a fixed focus pin hole lens for hiding behind
@ Very SMall HOIE........c.ouiiiiiiiii ettt ren s e £50.00 + VAT = £58.75
40MC size 39 x 38 x 27mm camera for‘C‘ mount lens these give a much sharper image

than with the smaller IBNSes.............cccociiiiiiii i s £38.79 + VAT = £45.58 |

Economy C mount lenses all flxed focus and fixed iris.
VSL1220F 12mm F1.6 12 x 15 degrees viewing angle
VSL4022F 4mm F1.22 63 x 47 degrees viewing angle.
VSL6022F 6mm F1.22 42 x 32 degrees viewing angie.
VSL8020F 8mm F1.22 32 x 24 degrees viewing angle................
Better quality C Mount lenses

VSL1614F 16mm F1.6 30 x 24 degrees viewing angle......
VWL813M 8mm F1.3 with Iris 56 x 42 degrees viewing angle

£15.97 + VAT = £18.76
.£17.65 + VAT = £20.74
..£19.06 + VAT = £22.38
..£19.90 + VAT = £23.38

....£26.43 + VAT £31.06
..£77.45 + VAT = £91.00

Blue and silver recordable CD ROM bulk..............c.cocooiiiinninne. £0.766 + VAT = £0.90
With jewel case.. - £1.00 + VAT = £1.18
P6KE103A 130vdiode..................... EO 98p + VAT = £1.15 20 for £13.00 + VAT = £15.28

RC300 Philips universal remote control.5 for £24.45 + VAT (£4.69 + VAT each) = £27.55

Konig Ultrasonic remote control clearout, limited quantities. Quantity left in brackets:

US8207 (15), US8209 (5), US8220 (4), US8224 (5), US8225 (2), US8232 (3),

US8233 (2),US8239 (8), US8260 (1), US8264 (124), US8265 (116), US8302 (2),

US8306 (1), US8309 (1), US8406 (1), US8513 (21), US8514 (40), US8516 (19),

US8519 (2), US8535 (82), US8578 (182)
1.£5.50 + VAT each, £22.00 + VAT for 5, £85.00 + VAT for 25.

1206 surface mount resistors E12 values 10 ohmto Tmohm ...

...100 of 1 value £1.00 + VAT, 1,000 of 1 value £5.00 + VAT

Please add £1.66 + VAT = £1.95 postage & packing per order

JPG ELECTRONICS
276-278 Chatsworth Road, Chesterfield S40 2BH
Tel: 01246 211202 Fax: 01246 550905
Callers welcome 9.30am to 5.30pm Monday to Saturday

CANVEY
COLOUR TUBES

Registered Office: ‘Fairlands’, Beckney Avenue,
Hockley, Essex SS5 5NR
Tel: Southend on Sea (01702) 201108

C.R.T.’s REPROCESSED TO ORIGINAL
MANUFACTURER’S SPECIFICATION.

PHILIPS, SONY, HITACHI, etc.
POLISHING SERVICE AVAILABLE

Y/
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Rgenuine spares for the

® endie
o Ferpusau
Tatvne
Nelic

SERVICE PROFESSIONALS CHOOSE

TO BUY FROM unsticd

@ [lbs

o Lusl

R XHUTITATS
LAl

-

ELECTRONICS LIM

'The Better Choice'
shlie RES OLU.

Rt & Servce Engmesrs Jone 1997

CAPACITORS - REPAIR KITS - BATTERIES ®

VIDED HEADS - BELT KITS - PINCH ROLLERS - IDLERS - IDLER TYRES - AUDID-VIDED LEADS

J
J.J.@COMPONENTS

Reputation is our motto - UK’s number one for:

e Quality components ® Competitive prices

e Stocked items posted on the same day

e 325 page 1999 catalogue availability
e Free fax order line open 24 hours a day
R/O 243-247 Edgware Road, Colindale NW9 6LU
Tel Sales Hotline: 0181 205 9055
Fax Admin: 0181 205 2053, FREE Fax orderline only: 0800 318498.

When you have been let down by the rest come and try us

for fast and friendly service

LINE DUTPUT TRANSFORMERS - CASSETTE HDUSINGS - SEMICONDUCTORS - REMOTE CONTROLS

SHOLOW ~ SIHILIMS 440-NO ~ SHOLIINNOI

For a large range of ICs,
Transistors, Semiconductors,
Passives & Video Spares etc.

_— C T ‘w c=
& — onnect BERESS .,

Cricklewood Electronics Litd
40-42 CRICKLEWOOD BROADWAY LONDON NW2 3ET
TEL 0181 452 0161 & 450 0995 FAX 0181 208 1441

GenServe

A quality service for quality people

® Spare Parts for Nokia/Finlux/Salora/Luxor branded goods
CTV/VCR and Satellite and agents for Konig

@ Service agents for NOKIA, GRUNDIG, PHILIPS, NOKIA
MONITORS, SHARP

® Repair of all makes of product including digital

® Sales agents for Akai

e Various ‘B’ grade products available including CTV/VCR and
Satellite

A specialist after sales service organisation and welcomes all.
Experienced in large scale rework and refurbishment.

GenServe (GTS) Ltd., 1 Bridgemead Close, Westmead, Swindon,
Wiltshire SN5 7TS. Telephone: 01793 436107 Fax: 01793 556015




Spares for Dixons/Currys ranges
— Matsui, Link, Logik, Prinz,
Saisho, Sanyo.

Matsui Brand name used by
Currys and Dixons. Spares
ovcli?;ble from Mastercare. Also
CPC, Chas Hyde, SEME and
Wizard.

Metz No UK source of spares.
Manufacturers address: Metz
Werke Gmbh 2 Co., D8510,
Furth, Germany.

Mitsubishi Electric Europe B.V.
Travellers Lane, Hatfield, Herts
AL10 8XB.

01707 276 100

Fax 01707 278 859.

See also CPC, Willow Vale

and Wizard.

Morphy Richards Spares
available from R and M Technical
Services.

Murphy Spares available from
Diamond Television for TV sets
beginning with CTV and VCR
7101. Some sets fitted with
Fidelity chassis. Older sets fitted
with Rediffusion chassis. Earlier
sefs fitted with Rank chassis.

National, National Panasonic
See Panasonic.

NCS See Genserve (GTS) Ltd.

NEC Spares available from SEME
and CPC.

NEI, See Maplin.

Nikkai See Maplin. Also CPC,
HRS, SEME, Willow Vale and
Wizard.

Nokia Spares available from
Genserve Ltd. and Willow Vale.

NordMende Spares available
from Thomson Multimedia and
Blairs Electrical Services.

Onwa Electronics Simonside
East Industrial Park-, Newcastle
Road, South Shields, Tyne and

Wear NE34 9AA.

01914 271 888

Fax 01914 276 888.

TELEVISION

Orion See CPC.

Osaki Brand name used b
Rumbelows. Spares for mocLls
VCR31/32/33, also mechanical
parts for VCR35 available from
Diamond Television.

Osume See CPC.

Pace Micro Technology plc,
Victoria Road, Saltaire, Shipley,
West Yorkshire, BD18 3LF.
01274 532 000

Fax 01274 537 128.

Spares also available from
Eurosat, HRS, CPC and Willow
Vadle.

Panasonic (UK) Ltd., Panasonic
House, Willoughby Road,
Bracknell, Berks RG12 8FP.
01344 860 133

Fax 01344 861 598.

Account holders only.
Non-dealer orders handled by
SEME Ltd., School Lane,
Buckingham, Bucks. MK18 THD.
01280 823 523

Fax 01280 814 916

Philips Service, PO Box 97, City
House, 420/430 London Road,
Croydon CR9 4QX.

0181 686 5414

Fax 0181 681 0796.

Account holders only supplied.
Also spares for Dynatron. See
also CPC, HRS, Chas Hyde,
Willow Vale and Wizard.

Pioneer High Fidelity (GB) Ltd.,
Pioneer House, Hollybush Hill,
Stoke Poges, Slough SL2 4QP.
01753 789 876

Fax 01753 789 534.

Account Holders only.

See also SEME and CPC.

Prinz Brand name used by
Dixons. See Mastercare.

Proline Brand name used by
Comet Group plc.

Pye See Philips Service. Also
SEME.

Quart see Denon, Hayden Lab.
Questar See CPC.

R and M Technical Services
9799 Warton Road, Isleworth,
Middx TW7 6EG.

0181 560 6644

Fax 0181 560 5853

Helpline 0181 758 0338.
Spares for Morphy Richards and
Roberts Radio models.

Roadstar See Alba and CPC.

Roberts Radio Spares
available from R and M Technical

Services.

Saba Spares available from
Blairs Electrical Services. See also
CpC.

Saisho Brand name used by
Dixons. See Mastercare, CPC,
HRS, Chas Hyde, SEME, Willow
Vale and Wizard.

Salora Spares available from
Genserve Ltd. and CPC.

Samsung Euro Service Centre,
Unit A, Stafford Park 12, Telford
Shropshire. TF3 3BJ.

01952 207 171

Fax 01952 293 459 (spares
only).

Also CPC, Chas Hyde, Willow
Vale and Wizard.

Agents in N. Ireland M. Black,
33 Somerton Industrial Park,
Dargan Crescent, Duncrue
Industrial Estate, Belfast BT3 9JP.
01232 370 587

Fax 01232 370 852.

Sansui Spares available from
Willow Vale and CPC, or
Diamond Television for VCR
Model SV77.

Sanyo UK Sales ltd., Sanyo
House, Otterspool Way,Watford,
Herts WD2 8JF.

01923 222 244

Fax 01923 818 251.

See also Chas Hyde.

Schneider Spares available
from Wizard and CPC.

Seleco See SEME.

SEME Ltd., Unit 2, Saxby Road
Industrial Estate, Melton
Mowbray, Leics LE131BS.
01664- 481 818

Fax 01664 563 976.
Authorised spares distributor
for Beko, Crown, Daewoo, LG,
Marantz, Matsui, Mitsubishi,
NEC, Panasonic, Philips, Pioneer,
Pye, Saisho, Technics,
TKomson/Ferguson. .
Spares Available for Akura,
Alba Amstrad, Bush, Cambridge,
Crown, Dansai, Dynatron (post
1981 sets) Fidelity, Fisher, GEC,
LG/Goldstar, Goodmans,Hinari,
Hitachi, JVC, Logik, Luxor, NEI,

Nikkai, Samsung, Sanyo, Seleco,
Sharp Sony, Tatung,Thorn,
Toshiba

For Panasonic & Pioneer Spares
Telephone 01280 823523
Fax 01280-814916.

Sentra Post-1991 spares
available from Alba.

See also SEME, CPC and
Wizard.

Sharp Spares available from
Willow Vale, CPC, HRS and
Wizard.

Siemens Spares available from
Appliance Care Limited, Unit 4,
Ballymount Drive, Ballymount
Road Industrial Estate, Dublin 12.
00 353 145 02655

Fax 0145 02520.

Skantic Spares available from
Genserve Ltd. and CPC.

Solavox Brand name used by
Comet Group plc. See also CPC.

Sony UK Ld., Spares Division,
PO Box 58, Newbury, Berks
RG13 92LQ.

01635 861 133

Fax 01635 874 099

Account holders only. See also
CPC, Chas Hyde, Willow Vale
and Wizard.

Steepletone Products Ltd., Park
End Works, Croughton, Nr
Brackley, Northants NN 13

5RD.

01869 810 081

Fax 01869 810 784.

Ssangyong Spares available
from Key Electronics.

Sunkyong Spares available
from S K Global Europe Ltd.,
Cedar House, Vine Lane,
Hillingdon, Middx UB10 OBX.
01895 207 100

Fax 01895 207161.

Trade only.

Tandberg R.D.E. Tandberg,
Holly Tree House, The Green,
Full Sutton, York

YO4 THW.

01759 372 795.

Tashiko Brand name used by
Granada. Spares available from
Granada Rental Services.

See also CPC.



K.P. House, Unit 15

Pop In Commercial Centre
Southway

Wembley

Middlesex HA9 OHB

tel: 0181 900 2329

fax: 0181 903 6126

website: http://www.grandata.co.uk
e-mail:

sales @grandata.ltd @btinternet.com
Business Hours: Mon - Fri 9:00 - 5:30

GO

Grandata Ltd

distributor of electronic components

® CASSETTE TAPE HEAD
CMOS & 74 SERIES

COMPONENTS

& BRIDGE RECTIFIERS

& JAPANESE TRANSISTORS
28A, 28B, 2SC, 28D, 28K, 35K SERIES

& LED's

& LINEARIC's
AB,CH,IKLM,N,STUZSERIES

& PTC THERMISTORS

& RECTIFIER DIODES

& THYRISTORS

& TRANSISTORS

& TRIACS

& VOLTAGE REGULATORS

& ZENER DIODES

COMPUTERIIC’s
CONNECTORS & ADAPTORS
FAULT FINDING BOOKS

REMOTE CONTROLS
SATELLITE SPARES

¢ PACE PRD800 UPGRADE KIT

¢ PACE SATELLITE TUNERS

¢ SATELLITE LNB's

& SATELLITE MODE TRANSFORMER
¢ SATELLITE REPAIR KIT

¢ SATELLITE SPARES

SCART KITS
SERVICE AIDS
TOOLS

¢ DIGITAL MULTIMETERS

¢ SCRUBS

¢ SOLDERING ACCESSORIES

¢ VIDEO HEAD CLEANING STICKS
¢ VIDEO MAINTENANCE TOOL

Sat 9:00 - 2:00
AUDIO COMPONENTS FUSES TV SPARES
® C.D. ASSEMBLIES AND CARRIAGES & BACK UP BATTERIES
& C.D.PICK UPS IC PROTECTORS & DIODE SPLIT TRANSFORMER METER
& CASSETTE DC MOTOR IC SOCKETS & DIODE SPLIT TRANSFORMER

& ONWA TV CHASSIS UPGRADE KIT
& POWER SUPPLY REGULATOR

® SWITCHES (T.V.)

& TRIPLERS

& TV OUTPUT MODULE

& TV PSU REPAIR KITS

TV SPARES

¢ AUDIO CONTROL HEAD

¢ CAMCORDER HEAD EXTRACTOR
¢ CASSETTE HOUSING

¢ HEAD EXTRACTOR TOOL

¢ IDLERS & PULLEYS & IDLER TYRES
¢ MODE SWITCHES

¢ PINCH ROLLERS

¢ TRANSPARENT VCR ADJUSTMENT TAPE
¢ VCR ALIGNMENT KIT

¢ VCRBELTKITS

¢ VIDEO HEAD CHECKER

¢ VIDEO HEADS

¢ VIDEO LAMPS

¢ VIDEO MOTORS

¢ VIDEO SERVICE KITS

FOR A SELECTION OF THE PARTS THAT WE STOCK ... SEE OUR 14 PAGE ADVERT IN TELEVISION MAGAZINE

TV LINE OUTPUT
TRANSFORMERS

PHONE: 0181-948 3702 FAX: 0181-332 0583

ALBA - AMSTRAD - BUSH - DECCA -
DORIC - BLAUPUNKT - FERGUSON -

FIDELITY -GEG - GRUNDIG - GRANADA -

HITACHI - HINARI - INDESIT - ITT -

KIMARA - NIKKAI - MATSUI - MURPHY -

OSAKI - NORDMENDE - LOEWE-OPTA -
PANASONIC - PYE - PHILIPS - SANYO -
SAISHO - SHARP - SONY - SOLOVOX -

SUSUMU - TANDBERG - TELEFUNKEN -

THORN - TRIUMPH - THOMSON -
GOLDSTAR - BINATONE -

FULL RANGE OF KONIG:VIDEO
HEADS, BELT KITS, IDLERS, PINCH
ROLLERS, TENSION BANDS.
LARGE RANGE OF REMOTE
CONTROLS IN STOCK

TIDMAN MAIL ORDER LTD
236 SANDYCOMBE ROAD - RICHMOND
SURREY - TW9 2EQ

Approx: 1 mile from Kew Bridge.
Mon-Fri 9 am to 12.30 pm & 1.30-4.30 pm

Electronics
UK LTD

VIDEO PARTS

TESTED & GUARANTEED
SECOND HAND PARTS
Overseas customers welcome

Bulk Orders

All parts will be labelled with stock no and details
of the equipment they have been removed from,
(e.g. Ferguson FV14T lower drum stock no 9999)
and a master list with the same details will be
supplied with the consignment.
Unit 19
Clayton Court Castle Industrial Estate
Invergordon IV18 0SB

Tel: 01349 854422 Fax: 01349 854400 (24 hr)

E-mail: radcom@radcom.clara.net

Web page www.radcom.clara.net

.
(&




Tatung (UK) Ltd., Service
Division, Stafford Park 10,
Telford, Shropshire TF3 3AB.
01952 290 111

Fax 01952 292 096.

Trade only.

Spares also available from CPC,
HRS, Wizard and Willow Vale.

Technics See Panasonic {UK)
Ltd.

Telefunken Spares available
from Ferguson, Blair's Electrical

Services and CPC.
Teleton See Fujitsu General.

Texet Spares available from
The Hira Co., Lid.

Thomson TV and VCR spares
available from Willow Vale and
Blair's Electrical Services.

Thorn brand equipment. Spares

available from Thorn UK Ltd.,
Glaisdale Drive, Bilborough,
Nottingham NG8 4LA.
0115929 3618

Fax 0115 929 2911.

Toshiba European Service
Centre, Units 6/7 Admiralty
Way, Southern Trading Centre,
Camberley, Surrey GU15 3DT.
01276-694 000

Fax 01276-600 521.

Trade only. See also CPC, HRS,
Chas Hyde, Willow Vale and
Wizard.

Trical Brand name used by
Hinari Consumer Products Ltd.

Trio See Kenwood Electronics

Triumph Brand name used by
Currys. See Mastercare, CPC.

Uniden Eurosat Distribution Ltd.,
1 Oxygate Centre, Oxgate Lane,
London NW2 7]A.
0181 452 6699

Fax 0181 452 6777.

Venturer Audio spares vailable
from Diomond Television.

Willow Vale Electronics Ltd.,

11 Arkwright Road, Reading
Berks RG2 OLU.

01189-876 444

Fax 01189-867 188

Spares distributor/stockists
for: Akai, Alba, Amstrad, Awiag,
Bush, Ferguson, Fidelity, GEC,
GoldStar, Goodmans, Grundig,
Hitachi, JVC, Mitsubishi, Nikkai,
Nokia, Pace, Panasonic, Philips,
Pye, Saisho, Samsung, Sansui,
Sharp, Sony, Tatung, Thomson,
Toshiba. Other spares available.
Service aids and Equipment
distributor for Altai, Antex,
Black-Star, Censol aerosol
products, Eagle, Electrotube,
ERL, Fluke, Hameg, JBC
soldering, Kamasa, Konig,
Labgear, One for All, Oryx,
Philex, Portasol, Servisol,
Uniross, Vogels, Weller and
Wolsey.

Distribution Centre:-
Enterprise Park, Reliance Street,

Manchester M40 3AZ
0161-682 1415
Fax 0161-682 9031.

Wiltsgrove Ltd., 28-29 River
Street, Digbeth, Birmingham BS
55A.

01217722733

Fax 0121 766 6100.

Official distributor for Antex,
Adcola, CME, Konig, Nikkai,
Philex and Thorn.

Wizard Distributors, Empress
Mill, Empress Street, Manchester
M16 9EN.

0161 872 5438 or

0161 848 0060

Fax 0161 873 7365

Help Line 0161 873 8370
Spares stocked include Akai,
Alba, Amstrad, Decca, Ferguson,
Fidelity, Grundig Satellite,
Hitachi, ITT, Loewe, Matsui,
Mitsubishi, Nikkai, Pace, Philips,
Pye, Saisho, Samsung,
Schneider, Sentra, Sharp, Sony,
Tatung, Toshiba. Trade only.

Zenor Made in India models
see BPL.

General/miscellaneous parts suppliers

Delta Electronics

248 Wickham Road, Shirley,
Croydon, Surrey CRO 8B).
0181 656 6006

Fax 0181 407 0047

Spares distributor for Konig and
Philex. Genuine spares for
Ambersil, Beko, Mercury,
Mitsubishi, Philips and TDK
available.

Economic Devices,

32 Temple Street,
Wolverhampton WV2 4AN.
01902 773 122

Fax 01902 429 052.

East London Components,
63 Plashet Grove, East Ham,
London E6 1AD.

0181472 4871

Fax 0181 503 5926.

Electromail, PO Box 33,
Corby, Northants NN17 9EL.
01536 04 555

Fax 01536 405 555.

Electrovalue Ltd,

Unit 5, Beta Way, Thorpe Ind.
Park, Egham, Surrey TW20 8RE
01784 433 604

Fax 01784 433 605

Northern branch 680 Burnage
Lane, Manchester M19 TNA.
0161 432 4945

Fax 0161 432 4127.

Express Tubes,
The Mill, Mill Lane, Rugeley,

Staffs WS15 2JW.
01889 577 600
Fax 01889 575 600.

Farnell Electronic
Components, Canal Road,
Leeds LS12 2TU.
01132636 311

Fax 01132 633 411.

Grandata Ltd,

KP House, Unit 15, Pop In
Commercial Centre, Southway,
Wembley, Middx HA9 OHB.
0181 900 2329

Fax 0181 903 6126.

J.W. Hardy,

231 Station Road, Stechford,
Birminghom B33 8BB.
0121 784 8478

Fax 0121 789 7931.

Harrison Electronics,
Century Way, March, Cambs
PE15 BQW.

01354 651 289

Fax 01354 651 289.

Irwin Electronics,

Unit 200, JC Albyn Complex,
Burton Road, Sheffield S3 8BX.
0114 273 9622

Fax 0114 275 9909.

JJ Components,

Rear of 243/247 Edgeware
Road, The Hyde, Collindale
NW®? 6LU

0181 205 9055

Fax 0181 205 2053.

KSA Wholesale
Components, 582 Green
Lane, Small Heath, Birmingham
B9 5QG.

0121772 2834

Fax 0121 772 7487.

LRC (Spares),

3-5 Whitfield Street, London
WIP 5RA.

0171 323 2107

Fax 0171 323 2191.

Manor Supplies,

172 West End Lane, London
NWé 1SD.

0171794 8751/7346
Fax 0171 431 5778.

Marapet Electronic
Components,

1 Hornbeam Mews,
Gloucester GL2 OUE.
01452 532 253
Fax 01452 549 514

MCES, 15 Lostock Road,
Davyhulme, Manchester M41
0Su.

0161 746 8037

Fax 0161 746 8136

Tuner, modulator, upper drum
and LNB repairs.

MPS Electronics, PO Box
777, Rayleigh, Essex S56 8LU.
01702 554 171

Fax 01702 554 001.

Nikko Electronics, Dalbani
House, 257 Burlington Road,
New Malden, Surrey KT3 4NE.
0181 336 0566

Fax 0181-336 0579.

Philex PLC, 110-124 The
Broadway, West Hendon,
London NW9 7PP.

0181 202 1919

Fax 0181 202 0015.

PV Tubes, 104 Abbey Street,
Accrington, Lancs BBS 1EE.
01254 236 521/390 936
Fax 01254 395 361.

RS Components, PO Box 99,
Corby, Northants NN17 9RS.
01536 201 201

Fax 01536 201 501.

TW Electronics (Newbury)
Ltd, Beacon House, Harts Lane,
Burghclere, Newbury, Berks
RG20 9JZ.

01635 278 678

Fax 01635 278 266.

Vista Electronics,

Unit 1B, Wingate Grange
industrial Estate, Wingate, Co.
Durham 7528 SAH.
Tubes:01429 837 100
Components: 01429 838 057
Fax 01429 837 101.
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Transform your PC.... Into an
oscilloscope, spectrum analyser}
and multimeter...

The ADC-200 range of dual channel PC based oscilloscopes offer performance only
previously available on expensive "benchtop' scopes. By intergrating several instruments
into one unit, the ADC-200 is both flexible and cost effective. Units are supplied with easy to
use software which offers many useful features not available on conventional scopes.

. Use the clipboard to export
data for use in other
applications or save graphs

Print, save or e-mail ©
traces and save multiple

* collecting data, delays
selectable in 1% steps

setups for different tests to disk. pm;l'g o
and experiments - i
500 psjdiv ™ N q?
- g 5 02 0.4 06 00 1.0 1214 1610 20 . s Date & time Virny,, '800
§ msidiv 140ct1990 1437« * stamp ! Ing, -
Maximum use of | | | * | [ et
50 l S0 majdiv ! Y .
the screen for the | fromtey , : A Jat
. 2 p ° o
display of traces i 0o e PR R ccumuiate .
7 l 2 dy . Fico TG SFDI L SINAD Messunzments i successive cycles to
Basrc functions such as o H e m;-;mgn;.lmm find intermittent faults
timebases, voltage w0 | \ Eouty | .
ranges and trigger 0ol /
options are easy to © - . 4 .,M ‘*L“JL‘J—“‘, £ " = o Specify a trigger for
access using the . Sniie! . .

button bars

A scope at your fingertips...

(16 [~ (o/aE) @wE) E) @)

Once oscilloscopes were heavy and clumsy to
handle, the OsziFOX has changed this: a digital =
storage oscllloscope in a handy Sl_l“ﬁ'-housing,
scarcely longer than a pencil and about
as thick as your thumb. Despite its small J
size, its performance can match that
of a service oscilloscope.

hnology Limited

Applications ¥ Can use PC display g
V¥ On-the-spot ¥ Sample rates from
measurements

50ns to 1ms

V¥ Hobby electronics ¥ Up to 20 MS/s

V¥ Measurements in
amplifiers .‘ ]
V¥ Production line tests. -

For Heip, press F1

I

Ha

/

P1¢CO

Prices exclude VAT

Call for a free demo disk or visit our web site: www.picotech.com
Tel: +44 (0)1954 211716, Fax: +44 (0)1954 211880, E-mail: post@picotech.co.uk



MODE SWITCH

NV2000, 2010, 7000, 7200, 7800 (VS50048)
NV230, 260, 430, 810, 870, 2300, 4300
(VSS0110)

NV830 (VSS0091)

NV300, 333, 340, 366, 688, 777, 778
(VSS0060

NVG21, 25, NVH65, NVD80 (VSS0175A)

£3.50
£2.25
£2.10

£3.75
£2.00

AMSTRAD ORIGINAL NO: 150751

Used on: AMSTRAD TVR1, 2, 3, VCR4600, 4600MKII, 4700,

FUNAI VS2, VCR4600, 4800, 5200, 5600, 6600, VIF3000, 5000

Also fits: FIDELITY, FUNAL, HINARI, PROLINE, SCHNEIDER,
TOWADA, UNIVERSUM ORDER CODE: AHO1  PRICE: 1350p

AMSTRAD ORIGINAL NO: 153134

Used on: AMSTRAD DD8900, 8304, VCR2000, 6000, 6100, 8600, 8602,
8603, VCR8604, 8700, 8704, 8714, 8800, 3005, 8244

Also fits: ANTECH, BONDSTEC, CASIO, CROWN, FIDELITY, GOLD-
HAND, GRANADA, HINARI, MARQUANT, OMEGE, PROFEX, SCHNEI-
DER, SEG, SENTRA, SHINTOM, TASHIKO, TATUNG, TOWADA,
UNIVERSUM ORDER CODE: AH02  PRICE: 1450p

AUDIO CONTROL HEADS

Replacement Audio Control Video Sound Head

for National Panasonic

PART NUMBER MODELS
VBR 0091 NVG7 etc
VBR0050 NV300, NV340 etc

VBRO061 NV777 etc
VBRO103A NV250, NV450 etc

VBRO0125

PRICE
875p
875p
875

625p

625p

VIDEO TOOLS

| VIDEO CLEANING STICKS

Price 17p each  15p each pack of 10pcs

13p each pack of 25pcs
Order Code: SP14

] VCR ALIGNMENT KIT ]
CONTAINS: SET OF 7 HEAD & TAPE PATH ALIGNERS SET OF 8 ALLEN KEYS
+ RCA TYPE AUDIO & CONTROL HEAD POSITIONING TOOL 0.77mm  0.90mm
« RCA ADJUSTMENT TOOL FOR TAPE GUIDE POSTS 1.27mm  1.50mm

l VIDEO MAINTENANCE TOOLS

J - RCA TYPE BACK TENSION TOOL

Set of 8 Allen keys packed
in a plastic wallet
Order code: TOOL 9, Price 125p

Specifically designed for video maintenance

+ VCR ADJUSTMENT TOOL
3 REVERSIBLE SCREWDRIVERS
SPRING HOOK

{ UNIVERSAL HEAD EXTRACTOR

Hand tool designed for extracting hard

to

remove heads without damage to either

the head or the mounting assembly.

Adjustable so as to suit various heads.

Order code: TOOL 8, Price 600p

« TENSION ADJUSTMENT TOOL FOR VARIOUS USES

1.60mm 2.00mm

CIRCLIP PLIERS
MICRO SCREWDRIVER

VCR HEAD EXTRACTOR
l Order code: TOOL 10, Price 2900p

2.40mm 3.00mm

r TRANSPARENT REPAIR/ADJUSTMENT CASSETTE

L

This transparent videocassette replaces a normal videotape during measurements, adjustments and
inspection. The mechanical parts come into sight and become accessible.
Order code: TOOL 23, Price 500p

PHILIPS

BACK UP BATTERIES

FERGUSON

Part Nos: 138 - 101138, 138 - 10313 1.2v 90mAH Part No: 00E6 - 067 -

Order Code: BBO1
Part Nos: 138 - 10229, 2.4v 100mAH
Order Code: BB02

Price: 70p Order Code: BB03

001 1.2V 100mAH

Price: 90p

Part Nos: 00E6 - 606 - 8001 2.4V 100mAH

Price: 135p Order Code: BB04

Price: 150p

SATELLITE PSU REPAIR KITS

MAKE & MODEL CODE PRICE MAKE & MODEL CODE PRICE
PACE PRD800, PRD900 SATPSU1 | 600p PACE MSS200/300 APPOLL SATPSU9 | 900p
PACE SS9000, 9200, 9010, 9210, 9220 SATPSU2 | 550p PACE MSS500/1000 SATPSU10 | 1230p
AMSTRAD SRD510, SRD520 SATPSU3 | 600p FERGUSON SRD4 SATPSU11 | 650p
AMSTRAD SRD500 SATPSU4 | 600p ECHOSTAR SR5500 SATPSU12 | 1600p
AMSTRAD SRX340, SRX345, SRX350 SATPSU5 | 600p ECHOSTAR 6500/7700/8700 SATPSU13 [ 2750,
PACE D100/150 SATPSU6 | 650p AMSTRAD SRD600 SATPSU14 | 2600p
CHURCHILL D2MAC SATPSU7 | 650p MIMTEC (Surensen) SATPSU15 | 700,
PACE MSS100 SATPSU8 | 1100p AMSTRAD SATPSU16 | 650p

SRD700, SR950, SRX100, 301, 501, 502,

1002, 2001, SRD2000 SAT250

SATELLITE TUNERS

|

SATMETER

PACE PRD800/MSS200 2Ghz (221-2077062)
ORDER CODE: TUNERO1 PRICE: 1400p + VAT

PACE PRD900/MSS1000 2Ghz (221-21770112)
ORDER CODE: TUNERO2 PRICE: 1400p + VAT

SWITCH MODE TRANSFORMERS

PACE 9000

ORDER CODE: PACES000 PRICE: 800p

The Satmeter is a professional portable satellite strength meter
designed for the installation and maintenance of satellite TV sys-
tems. The Satmeter can be used as stand alone with powering
the LNB as well as in loop.

Through operation with satellite RX powering the LNB.

* Acoustical signal: On signal strength  *LED indicator: Vert/Hori

* Frequency Range: 900 to 2050 Mhz *Input impedence: 70 Ohm

PRD800/PRD900

ORDER CODE: PRD800 PRICE: 550p

* Power amplifier: 18db

* Max. input signal: =10 DBM

ORDER CODE: TOOL22

*Detection Range: —60 to ~10 DBM

PRICE: 8500p

REPLACEMENT TV SWITCHES

GRUNDIG ||| SONY || [ SONY ]
PART No: 29703, 29102 USED ON: USED ON:
USED ON: KV1612, KB1612, KV1614, KV2052, V2056 KV2020
C7500, C8500. C8502, C8712.. .ETC KV2062, KV2067, KV2212 .. .ETC (POWER SWITCH 21mm +Remote)
Order Code: SW1 Price: 100p | Order Code: SW5 Price: 130p | Order Code: SW6 Price: 130p

PHILIPS 11 usep on:

USED ON: KV1400, KV1440, KV2040, KV2060
e an] (POWER SWITCH 26mm) _ [__SONY 2 PIN FUNCTION SWITCH _ |
Order Code: SW13 Price: 95p | Order Code: SW12 Price: 110p | Order Code: SW9 Price: 35p
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| TIME LAG 3 QUICK BLOW (20mml

20mm
[ CURRENT RATING ORDER CODE PRICE ORDER CODE PRICE |
100mA FUSE36 75p FUSE37 60p
- 160mA FUSEO! 751 IFUSEL7 60p 1
__250mA FLISEQ? 75p FUSEI8 60p
315mA FUSE03 75¢ FUSEI9
400mA FUSE04 75p FUSE20 60p
500mA FUSEQS 75p FUSE21 601
630mA FUSE06 75p FUSE22 60
800mA FUSEQ7 60; FUSE23 60;
1A FUSEO08 60p FUSE24 60p
[ 1.25A FUSE09 60 FUSE25 60
1.6A FUSELD 60p FUSE26
2A FUSE!l 50p FUSE27 60;
2.5A FUSEI2 50p FUSE28 60p
3.15A FUSEI3 S5p FUSE29 S0r
3A FUSEI4 55p FUSE30 50p
SA FUSE!S 60r FUSE31 505
6.3A FUSEl6 60p FUSE32 50p
ORDER CODE CURRENT RATING ORDER CODE [ PRICE
3A FUSE33 100p 6.3A FUSE38 100p |
5A FUSE34 100p ' gA FUSE39 100p
13A FUSE35 100p 10A FUSE40 100p
315A FUSEA1 85p
32 CERAMIC SLOW BLOW ”‘ i
mm 5A FUSE43 85p

- CURRENT RATING ORDER CODE PRICE
8A FUSE-+4 185p
10A FUSE45 185p
I5A FUSE46 185p URR RATI
20A FUSE47 210p < ENL pG

38mm CERAMIC IME L

PRICE

i ORDER CODE
}

10A

NB. All fmes are made in the UK and fully meet BS4265 & BS1362 safety standards and should

not he compared with cheap imported types

FUSE48

825p

_ &

{_** ALL THE ABOVE PRICES ARE FOR PACKS OF 10 FUSES ** |

VOLTAGE TESTER

A terminal screwdriver incorporating continuity & voltage with Euroslot

ORDER CODE: TOOL11

SPRING HOOK

Spring Hook, to unlock springs in audio tape recorders & VCRs

ORDER CODE: TOOL20

FAULT FINDING /| COMPARISON BOOKS

PRICE: 220p

PRICE: 265p

[S;atelllte Fault Finding Guide Issue 1.|
Listing about 1,000 faults for over a
range of 24 different brands.
Order Code: BOOKO5.

Price £8.50 - No VAT.

TELEVISION
Edition 7
This new AS5 size guide lists more than 9600
faults and to approx. 474 pages in size.
Price: 1650p only - no VAT (+ £2 Postage}
Order Code: BOOK02

SEMICONDUCTOR COMPARISONS 1999 |
With over 650 pages listing more than 34,200
Semiconductors with suitable alternatives
complete with descriptions and base information.
Price: 1900p only — No VAT (+ £2 Postage).
Order Code: BOOKO04

Video Recorders Edition 5 1997

Over 300 pages packed with more than
5500 faults for different brands

Price £15.00 - No VAT. Order Code: BOOKO1 ’

| Satellite Repair Manual Edition 5 |

[ 346 pages of receiver faults plus notes and general information
such as many useful button sequences for resetting parental lock
codes, resetting installation choice to factory defaults.

Price £16.00 — No VAT plus Postage £1
Order Code: BOOKO03

SEMICONDUCTOR COMPARISONS 1999
The new 1398 Jaeger Semiconductor comparison with
1100 pages packed with information on over 95,000
semiconductors in much greater detail plus marketing
data on SMD devices and a separate generic table of
all the type designations.

Price: £47.00 only — No VAT (+ £5 Postage).
Order Code: BOOK06

SERVICE AIDS

DESCRIPTION VOLUME CODE PRICE.
VIDEOHEADCLEANER  75ML  SPOl  145p
SWITCH CLEANER 176ML SP02  155p
SILICONE GREASE 200ML SP03  180p
FREEZEIT 170ML SP04 295p
FREEZE IT 40ML  SPI6 580p
FOAM CLEANER 400ML SPO5  180p
ANTI-STATIC 200ML SPOs  180p
AEROKLEANE 200ML SPO7  200p
AERQ DUSTER ~ 20ML  SPo8 3a0p
AERODUSTER 400ML  SP17 580p
PLASTIC SEAL 20ML  SPO3 250p
GLASS CLEANER 200ML SP10_ 160p
COLDKLENE 0ML SPI3 220p
EXCEL POLISH 80 200ML SP18  160p
ADHESIVE 120 500ML SP19  250;
_LABEL REMOVER 130 200ML SP20 260p
REFURB 140 00ML  SPZ1 260p
TUBE SILICON GREASE 50 GRAMMES  SP11  225p
TUBE SILICON SEALANT WHITE  75ML SP22 250p
TUBE SILICON SEALANT CLEAR  75ML SP23 250p
TUBE HEAT SINK COMPOUND  25GRAMMES  SP12 150p
ORIVE CLEANER 200ML SP24  150p
SCREENCLEANER  200ML SP25  145p
COMPUTER CARE KIT SP26  2100p

All the above items are manufactured by Servisol

If you purchase more than one Servisol Product, postage
& package will be charged as follows:

300p for 2- 5 cans 500p for more than 5 cans

GRANDATA LTD
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SOLDERING
ACCESSORIES

DESCRIPTION ~ CODE PRICE
ANTEX SOLOERING IRONS

25 WATT 240 VAC (XSZ5W 240V} 101 900p
15 WATT 240 VAC (XS15W 240V) 102 900p
25 WATT SPARE ELEMENT 103 450p
15 WATT SPARE ELEMENT _S1o4  450p
SDLDERING STAND & SPDNGES

SOLDERING STAND {MADE BY ANTEX) S108  350p
_SPARE SPONGE o SI09 55
SOLDER

18 SWG 500 GRAMMES S110 500p
20 SWG 500 GRAMMES ST 650p
22 SWG 500 GRAMMES sti2 700p
DESOLDERING AIDS

SOLOER MOP STANDARD GAUGE 1.2MM X 15M  S107  100p
SOLOER MOP 1.2MM X 10M S113 420p
DESOLDERING PUMP 105 320p
SPARE NOZZLE S106  60p

I.C. PROTECTORS

ICPF10, ICPF15, ICPF20,
ICPF25, ICPF38, ICPF50,
ICPF75

ICPN5, ICPN10, ICPN15,
ICPN20, ICPN25, ICPN 38,
ICPN50, ICPN75

PRICE: 30p EACH ONLY

CAN’T FIND WHAT YOU’RE

RING US...AS THIS IS ONLY

LOOKING FOR?

A SELECTION OF THE
ITEMS THAT WE STOCK

Tel: 0181 900 2329 Fax: 0181 903 6126
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GRANDATA LTD
CASSETTE DC MOTORS

6V MOTOR 170p
9V MOTOR 170p
12V CW MOTOR 170p
12V CCW MOTOR 170p
13.2V MOTOR 290p
Models & Description R Order Code Price
AIWA

XC0Q7 _ KSSSIS1A__ 1900p
DX-990A, DX-DIA_ KSS152A 1600p

DX-9%0ADXDIA
CXL60, CXL66G, CXL80, CXN3100, CXN320, CXN3300, CXN360, CXN400, CXN430, CXN540,
CXNB50G, CXN390, CXNI99, CXNV20, CXSLT0, DXZ9100M, FDNE36, FDNE636, FDN933,
LCX60, LCXE6G, LCXTOM, LCX80, M7400, M75, NSX320, NSX360, NSX400, NSX430,
NXS990, NSX992, NSX999, NSXD636, NSXD939, NSXV20, SXFNS50.SXFN520, XC300,
XC550, XC750, XC900, XC950, XCN992, XG320, XG360, XG400, XG990, ZDI0OM, ZD3100M
CXAP1, CXL7, CXLBG, CXLCB0P, CXZ58, DXM740, DXM75, DXM76, DXM77, LCX50, LCXT,

KSS1524  1600p

LCXBG, LCXAP1, XC002, XC004, XC005, XC777 KSS2108 2000p
XP31, XP33, XP55, XPBOG - K5220A 2500p

XP6.XPT - _ KSS331A 3400p
AKAI

D73, DC93 KSS151A 1900p
D25, CD26, CD27, CD32, CO3, CD37, CD52, CDS5, CD57, CD650, CD670, CDBY, CD50, CDT9,

CDM480, CDM800, COM870, CDEM770, CDM59, MX550, MX570, MXB50, MXE70, MX750, MX850 KSS210A 1300p
DENON

DCD15001|, DCD1620, DCDE3520 B - KSS151A  1900p
DCD1400, DCDBA0, DCDB0O — KS152A 1600p
DCD1420. DCD520, DCD610, DCDE20, DCD60, DCDB10, DCDB20, DCDESY, DCDITO, DCDI20 KSS210A 1300
DCD1015, DCD1290, DCD2060, DCD2060G, DCD315, DCD480, DCDB8V, DCDGT5, DCDT 15,

DCD825, DCD890, DCDBYSs, DN2000F KSS240A 2000p
GOLDSTAR

D524, CDI52A), CO952LJ, CDI52S, FFHIOTKL, FFHIOIWL, FFH222A, FFH272L,

FFH333L, FFH373K, FJ606, FRE06L - KSS210A  1300p
CD320AlL, CDB30S/L, FFH212A1LFFH212E - K552108 2000p
GRUNDIG

CD360, CD435 HOPM3 2150p
€CD300, CD10TMCDI04, MC10, NEW ORLEANS €D KSS210A 1300p
KRCD100, RR1900CD, RR3100CD, RR4000CD, RRE10CD, RR700CD ~— KS52108 2000p
CDP60, COP90 KSS220A 2500p
CDPBS - - KSS331A 3400
[ - - — —OPTIMAS 1600p
HITACHI

DAWS60 - . HOPM3  2150p
FX-10 - - — KSS210A 1300p
AXC10 KSS2108 2000p
JNC.

19901992, LATE 1987-1988 - XLE300BK, XLE31BK, XLES1BK, XLES00BK, XLMES1BK, XLV101BK,

XLV211BK, XLV2228K, XLV311BK, XLV338K, X:2I010TN, XLZ4118K, XLZ44dBK, XLZ586BK, XLZ611BK  OPTIMA3 4000p
CORADIO CASSETTE, MINI SYSTEMS - MODELS 1990-1992 OPTIMA4S __ 5000p
CAC33, CA-MX30BK, CA-MX33BK, UX-AS, UX-A6, XL-M309, XL-M403BK, XL-M408, XL-MA09,

XL-M5048K, XL-MS05TN, XL-M508, XL-M509, XL-M705TN, XL-VI31BK, XL-V151TN, XLV221BK,

XL-V241TN, XL:242BK, XLV251TN, XL-V252BK, XL-Z1050TN, XL-Z661TN, XL-Z652BK OPTIMAS 1800p

1994 ONWARDS - CAE48BK, CAMCG7, CAMXGY, CAS20BK, CAS30BK, VAS50, CASGORBK,
MXS20, MXS30, MXS60, PCX 105, PCX130, PCX95, RCX230, RCX320, RCX520, RCX620,
RCX720, UXA4, UXAS, UXAS5, UXC7, UXT1, UXT3, XLF115, XLF116, XLF215, XLF216,
XLMC00M, XLMXG7, XLMXGY, XLV1863TN, XLV164BK, XLV174, XLV263TN, XLV264BK,
XLV274BK, XLZ4B3TN, XLZ464BK, XLZ574, XLZ674, XTMXGT, XTMXGO, XTS60
KENWOOD

DP47, DP860SG, DP8020, DP87, L1000D

DP1030, DP1510, DP2010, DP2030, DP3010, DP3030, DP3050, DP4030, DP431, DP5010, DP5030,
DP5040, DP520, DP7030, DP7040, DP7050, DP730, DP920, DP930, DP950, DPM650,DPMB630,
DPM7730, DPM850, DPM991, DX6620, M225, M25, M450, M850, PD3030, PDM991, RDX25,
RXDC3, RXDC3L, UD202, UD302
DPC42, DPC72, DPC77, DPC80, DPC92
DP1050, DP2050, DP3060, DP501, DP5060, DP722, DPT6, DPBS, DPBY, M77A, PD306O,

OPTIMASS 1800

KSS152A 1600p

_ Kssp10A
KSS220A 2500p

UDs02, UD70, UD701, UDSO, XES KSS240A 2000p
DPC321, DPC621, DPC531, DPCE31K, DPC721,DPC731 KSS3NA 3400
DP1060, DP2060. PART No: RCTRH8136AFZZ RHB136A 4500p
PANASONIC

SLP177A, SLP202A, SLP212A, SLP222A, SLP27T7A, SLP3TTA, SLPATIAK, SLPATTA,

SLPG100A, SLPG200A, SLPG400A, SLPGS00AK, SLPGS00AS, SLPJ24A, SLPJ26A,

SLPJ27A, SLPJ28A, SLPJ325A, SLPJ325A, SLPJ37A, SLPJ38A, SLPJ46A 691-30209 55000

REMOTE CONTROLS

CASSETTE TAPE HEADS
MONO HEAD

STEREO HEAD

MINI HEAD

AUTO REVERSE HEAD

Models & Description

Tel: 0181 900 2329

Ordar Code

90p
110p
150p
200p

Price

SAD30, SLCH9, SLP150, SLP170, SIJ’ZDO SLPIOZ SLP222, SLP230, SLP?SO SLP333,
SLP370G, SLP400C, SLP55S5, SLP777, SLP999, SLPA10, SLPC20, SLPC25, SLPJ25,
SLPJ26, SLPJ27, SLPJ37, SLPJ45, SLPK25, SLPK26, SLPS50, SLPST0, SLPS700, SLPS840, SLPS300

PHILIPS

SOAAD70A 2350p

AZ8304, CDO70, CDOBO, 690, 910, 920. PART NO. 4822-691-20768 422691 3100p
D100, CD130, CD1380, CD1482, CD200, CD204, CD210, D300, CD303, CD304, CD38O,

D480, CD482, CD500, CD502, CD582, CD583, CD584, CD610, CDE20, CD630, COT80,

D781, CD782, CDB40, CD8B3, CDIO, COF 104, COM4/19, FCD185 69130209 5500p
AG440, ASA45, AS540, ASEA0, AZB045, AZB640, CDO70, CDO8D, CDOST, CD163, CD165,

D690, CD710, CD720, CD732, CD740, D750, CDI10, CD920, CDII5, FW17, FW21,

W”W%W FW40, FW41, FW46, FWS56, FWEE, FW68 I 12 1800p
C01210/80 — — CDM12.4  2200p
AZ8006 I U S KSS2108 2000
RUIN — B U __ OPTIMAGS  1600p
PIONEER

PDM400, PDM410, PDMS00, PDMS510, PDM600, PDME10, PDM700, PDM710, POM730,

PDT303, PDT403, PDTS03, PDX340M, PDX950M. PDZ560T, PDZ72T, PDZ73T, PDZ81M,

PDZ82M, PDZ83M, PDZ960M, XDZ53T, XDZ54T KSS151A  1900p
Naz, N3OM, PD101, PD201, PD32, PD41, PD4500, PD4T00, PDS2PD5700, P65 PD6500, PDBT00,

PD7700, PDET00, PDST0, PDCP420, PDCP520M, PDCPS20T, PDJ40CT, PDJSCOT, PDJBOOM, PDJSOOM,

PDM430, PDM450, PDMS50, PDM830, PDMS50, PDM750, PDM901, PDP710T, PDP720T, PDPI10M.

PDP320M, PDS501, PDS601, PDST01, PDST01G, PDS801, PDT310, PDTS10, PDZ, PDZ0T, PDZIAT,

PDZB4M, PDZ970M, PXA1349, §125CDT, $135CDT, $303CDM, S303CDT, S505DM, S505DT, S707DM,

S707DTM, S909DM, S990DT, XCP410M, XCP410T, XDZ54T, XDZSST, XDZ64M, XDZBAT, XRP310, XRP320 PEA1030 4400p
PDM400, PDM#10, POM500, PDMS 10, PDM600, POM6 10, PDM700, PDM710, PDM730,

PDT303, PDT403, PDTS03, PDX940M, PDX950M, PDZ560T, PDZ72T, PDZ73T, PDZBIM,

PDZ82M, PDZ83M, PDZ960M, XDZ63T, XDZ54T, XDZ66T, XD262, XDZ62M, XDZ630, XRZ82 PWY1009

SAMSUNG

D20 o HOPM3  2150p
€D1200, CD1310, SCM-6000, SCM6900. "KSS210A 13000
RCD1200, RCD1300, RCD1350, RCD1600, RCD2600, RCD990, RCDIZ/, SCMER00 — SOHS0TAN __3600p
SANYO

DCFS3, DCTS6, DCX502, DCX701, DCX702, DCX802, DCX891, DEXBITN, MCDZ10.

PART No. 6142186855 s 2300,
DCFS5, MCD450K, 660K, MCDZ30L, 6OF. PART No. 6142205006 — 614220  5600p
DCX10060MD, DCX1003, DCX900MD, DCX903, DCX915 KSS210A __ 1300p
DCD10, DCD11U, DCD20, DCD30, DCD30AT, DCD6, DCUBU, DCMS 1, DCXT10, DCX120,

DCX210, DCX220, DCX993, DCX994, MCOMS40L, MCOMSS0L, MCOMSE60L, MCDZ1L,

MCDZ21, MCDZ3L. PART No. 6142391303 - 614239 3300p
DCD12. PART No. 6450056966 - T 645005 3700p
MCDZ31L, MCDZ41L, MCDZ61L, MCDZ71L — —KsS2108 20000

SHARP
CD-111, CD-301, €D-302, CD-304, CD-310, CD-C3, CD-L700, CD-L800, CD-U1, CD-U10, CD-X10,
CD-X12, CD-X15, CD-X16, CD-X 17, CD-X20, CD-X9, CKLES0, CMSIECD, DX-150, DX-160, DX-450,
DX-460, DX-461, DX-650, DX-660, DX-999, DX-A3, DX-N45, DX-R554, DX-R7, DX-R75, DX-R750,
DX-R77, DX-R770, DX-R820, DX-R840, DX-Z100, DX-Z1000, DX-Z1500, GFCDSS, QT-30CD, Q1-33CD,
QT-350CD, QT-37CD, QT-38CD, QT-CD20, QT-CD33, RS95, SC-77CD, SC-99CD, SC-RSYS, SG-AL,
SG-W1CD, S6-W2CD, $Y5302, ZCDICD. PART No. RCTRHB122AFZZ

RH8122A 5750p

QT-50CD, QT-60CD, QTBOCD. PART No. RCTRHB124AFZZ - RH8124AF ___ 2900p
DXR-840B. PART No. RCTTRH8130AFZZ RHB130AF _ 2900p
CDS360E, 360H, 370, 450H/E, CMS150CDH, CMSR400CDH, CP 150, CPR400, CPS360, 370.

PART No. RCTRHB136AFZZ - _ RHB136AF __ 4500p
SONY

KSS240A o - KSS240A 2000p
KSS121A -~ - — KSS121A 3500p
KSST51A — - KSS161A___ 1800p
KSS210A — - KSS210A_ 1300p
KSS2108 T KSS2108B____2000p
KSS220A - ; T KSS220A "2500p
KSS331A - - KSS331A 3400p
KSS360A - N  KSS360A 2600p
TECHNICS

SLP200, SLP230, SLP250, SLP333, SLP55S, SLP777, SLP993,SLPA10, SLPC20, SLPJ25,
SLPJ45, SLPS700, SLPSS00

SOADT0A

2350p

Description Code Price Description Code Price Description Code  Price Description Code Price
AKA A512120/230 RC900  650p PANASONIC SONY
RC-V10A RC876  650p A514790 RC901  650p EURS51200 RC200  650p RMB04, RMB05, RM606 RC140  650p
RCV37B RCB91  650p AS5088470 RC902  650p TC2200 RC204  650p 32 CHANNEL RC140  650p
V25A RCBY  650p A518612 RC903  650p VSQ0357/NV730 RC202  650p RMS613 RC141  650p
SCLO02 RCY04  650p TNQ1621 RC203  650p
DECCA RM632, RMB36 RC160  600p
RC70 RCBI4 650p | G209 RCI05 6500 |  PHILIPS TATUNG
FISHER A511940 RCY06  650p RC5002,5154 RC134  650p FXA RC877  650p
| 655602H RC1920 650p KT3 NON TEXT RC135  650p
RC3058 RC879  650p 69117032 RCI78 650 HGI0 RCB83  650p
i P 1 FX70 FASTTEXT RCBY4  650p
GRANADA IFB13, 14, 15 RC143  650p 69117194 RC180  650p
UNIVERSAL TEXT RC309 650 | Fs4 RC14s  650p | RCS99T-UNIV RC300 S50p | TELEFUNKEN
MK4 TEXT, 70156, 701156, 701336 RCBBO  650p |  R@3os RCa05 650p | 138 RC301  650p | FBE32 RC632ST 650p
95288E RC882  650p RG306 RCI06  630p KT3 TEXT RC5301 650p FB639 RCE39  650p
944900 RC884 650D | FS9/1-1001 RC307 650p | RGo3%Z RC5352 6500 | THORN/FERGUSON
RC5375 RC5375  650p 3V35-42 RC342 600
GRUNDIG VS5 RUK RC308  650p RC5 STANOARD AC00 550
TP160E RC107  650p VS4-1 RC308  650p RC5003 RC5903 650 3v31-32 RC344  650p
TP200, TP300 RC380  650p MULTICONTROL {17C20) RC311  650p 3V57-58 RC628  650p
TP400 RC401 600 SALORA TX10 TEXT RC732 575
P | LOEWE SERIES L RC190 650
TP590-600 RC600  650p DCit RC146  650p SRl RCaa 6500 TX10 STERED TEXT RC738 575
TP390, TP610 RC610  650p P TC9-90-100 RC740  600p
TP621 RC612 650p | MATSUI SANYO 3V55, FV11 RC783  650p
010270601 RCBBY  650p RC218, RC222, RC228, RC238 RC140  650p :
TP630, TP650 RC6S0  650p Nl acas Blcs XGE RCE78 650 TX100 FASTTEXT RC789  650p
TP666 RC660  650p 89 Op | YOF RCgaa  gsop | TX100ST FASTTEXT RC789  650p
TP661 RCE6T  650p NOKIA VHR2300 RCB%0  650p PROFESSIONAL RC790  650p
HITACHI SATELLITE RCS50 6500 | pee2s RCB65 650p | TOSHIBA
CLE800-CLES30 RC140  650p ORION SHARP CT937 RCI50  650p
A617402/655602 RC1920 650p RC53 RC8I2  650p GO121CESA, 123CESA, 204,251  RC140  650p cT9117 RC951  650p
WE STOCK REMOTE CONTROLS FOR OVER 5,000 DIFFERENT MODELS
RING FOR MODELS NOT LISTED ABOVE ON 0181 900 2329
GENIE - 3 way Universal Remote Control 2 way Preprogrammed Universal Remote
« Replaces 3 infra red remote controls « Replaces up to 2 remotes (TV/Satellite)
« Covers 1000's of models ‘ E'Tple;e\{ Errangement
« Controls TV, VCR and Satellite Sl U JULLE IR UL .
. Auto Code Search Order Code: 2 WAY PRICE: 925p
« Unique styling
« Customer helpline
Order Code: GENIE PRICE: £9.00 + VAT
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Part No. Code  Price | HITACH! 45150119 LOT169 1500p
AKAL 2424593 LOT4s 1050p | 45150124 LOT137 1600p
45150344 LOTS6 1850p | 2432101 LOT79 1600p | 451501 46 LOT136 1600p
10121401703 LOTZ78 1300p | 2432461 LOT169 1500p | 45150301 LOT169 1500p
101220005034  LOT72 1600p | 2432611 LOTB0 1800p | 45150302 LOT180 1550p
D 050737 LOT27 1450p | 2432651 LOTS0 1800p | 45150304 LOT169 1500p
D 053/37 LOT207 1550p | 2432761 LOT169 1500p | 45150305 LOT180 1550p
D 056/37 LOTS6 1850p | 2432081 LOT37 1200p | 45150306 LOT168 1500p
D 059737 LOT200 1800p | 2432981 LOT37 1200p | 45150308 L0T22 1250p
D 069/37 LOTS6 1650p | 2432982 LOT37 1200p | 45150309 L0T178 1500p
FCM 2015 AL LOT78  1500p 2433011 LOT171 1800p | 451503 10 LOT168 1500p
FERGUSON 2433012 LOTI71 1600p | 45150313 LOT30 1250p
0003508001  LOTI 1250p | 2433014 LOT171 1600p | 45150314 LOT174 1300p
0003508002  LOTI8 1250p | 2433212 LOT168 1500p | 451503 15 L0T22 1250p
0003508003  LOT276 1d00p | 2433291 LOT172 1350p | 451503 18 LOT192 1550p
00D-3515.001 PLI LOT276 14009 | 2433301 LOT246 1600p | 451503 19 LOT30 1250p
2004208001 LOTI9 16005 | 2433441 LOT188 1900p | 45150320 LOT1% 1850p
0004208002  LOTS 1600p | 2433442 LOT191 1600p | 45150322 LOT196 1550p
0004235002  LOT260 12505 | 2433451 LOT81 1350p | 45150324 LOT194 1550p
00D-4.235.002 HTI LOTo1 13805 | 2633452 LOT82 1250p | 45150325 L0T22 1250p
000-6235.00201G LOTs1 1350 | 2433453 LOT82 1250p | 451503 26 LOT198 1550p
0004280004 HTI LOT38 12508 | 2433465 LOT23¢ 1600p | 451503 28 LOT27 1450p
00HO0T012600  LOT182 1450 | 2433521 LoT85 1 45150329 LOT193 1550p
0603083001 LoTaz 1290 | 243581 L0122 1250p | 45150330 LOT179 1350p
0603083002 LOTez 12805 | 243721 LOT83 1400p | 45150331 LOT207 1550p
0603086001 LOTIs 1400 | 2435751 LOTo1 1300p | 45150334 LOTs6 1650
08D308T001  LOT2 1400n | 2633752 LOT01 1300p | 45150335 LOT193 1550p
2433752 LOT250 1350p | 451503 38 LOT27 1a50p
0603088001  LOTB4 1450p C
0503083001 LOT204 1600n | 2433891 L0T23 1400p | 45150340 Lo 00p
0603095001 LoTar vo00n | 2433892 LOT8¢ 1450p | 45150341 LOT5S6  1650p
2433893 LOT23 1400p | 45150343 LOT196 1550p
0603095002 LOT87 1000p | 5,550, LOT33 1000p | 451503 44 LOT56 166
P Op
060-333-512:001  LOT204 1600p | 5,340 LOT200 1400p | 451503 46 LOT201 1550p
FETX 100 90DEG LOTO4 1500p
2434141 LOT33 1000p | 45150350 LOT27 1450p

FETX 90 WHITE LOT06 1650p 2434141

LOT33 1000p | 45150351 LOT27 145
FETX 100 100DEG LOT34 15000 | 3434774 LOT44 10503 45150375 LOT56 wsx
GRUNDIG 2434274 LOT44 1050p | 45161601 LOT22 1250p
29201.008.01 LOT153 1750p | 5434453 LOT86 1600p | MITSUBISHI
29201.014.00 LOT140 1500p | 5434455 LOT234 18600p | 731003 LOT51  1550p
29201.015.01 LOT149 1400p | 5434593 LOT44 1050p | 276-16399 LOT49  1500p
29201.017.01 LOT60 1250p | 5435067 LOT296 950p | 334 B 07803 LOTS0  1450p
29201.018.01 LOT163 1300p | 2435127 LOT8? 1000p | 334 B 078030 LOTS0 1450p
29201.018.02 LOTE1 1700p | 743593 LOT251 1450p | 334808104 LOT74  1600p
29201.019.01 LOT62 1250p | 7435141 LOT282 1300p | 334 B 08108 LOT295 1600p
29201.019.02 LOT62 1250p | 2435301 LOTS8 1450p | 334 P 18506 LOT51  1550p
29201.022.01 LOT63 1700p | 2435671 LOT89 1600p | 334 P 18507 LOT75  1500p
29201.022.02 LOT166 1600p | 2436201 LOT109 1200p | 5908-05008A-AA  LOT70 1500p
29201.022.03 LOT165 1350p | 2436202 LOT109 1200p | D 108/37 LOT49  1500p
29201.022.04 LOT165 1350p | 24321012 LOT79 1800p | DCF1577 LOT273 1700p
29201.022.04A LOT165 1350p | 2433451H LOT81 1350p | DCF2077A LOT272 1300p
29201.024.01 LOT65 1500p | 2433453H LOT82 1250p | KFS 602268 LOT279 1550p
29201.024.04 LOT164 1400p | 2433891H LOT23 1400p | MSH-1FBWOS LOT78  1500p
HINARI 2433892G LOT84 1450p | NIKKAI
154 138 K LOT24 1500p | LT.T. BABY10 LOT67 1450p
51139141 LOT24 1500p | 45150108 LOT113 1400p | ORION
5114184 1 LOT24 1500p | 45150115 LOT136 1600p | 3714002 LOT02  1500p
CF44A LOT24 1500p | 45150116 LOT139 1875p | PANASONIC
HM51-1411834-1  LOT24 1500p | 45150117 LOT139 1675p | TLF 14512F LOT39 1850p

TLF 14520 F
TLF 14521 F
TLF 14567 F
TLF 14568 F
TLF 14584 F
TLF 14586 F
TLF 15606 F
TLF 70012

TLF 70012 F
TLF 70012A
TLF 70018

TLF 70018 F
TLF 70161

TLF 70162

TLF 701624
TLF 70162B
TLF 70162G
TLF 77001 B
PHILIPS

4822 140 10142
4822 140 101145
4822 140 10146
4822 140 10151
4822 140 10161
4822 14010171
4822 140 10176
4822 140 10194
4822 140 10198
4822 140 10201
4822 140 10236
4822 140 10246
4822 140 10247
4822 140 10254
4822 140 10263
4822 14010269
4822 140 10271
4822 140 10274
4822 140 10282
4822 140 10283
4822 140 10294
4822 140 10306
4822 140 10325
4822 140 10326
4822140 10328
4822 140 10349
4822 140 10353
4822 140 10356
4822 140 10367
4822 140 10369
4822 140 10381
4822 140 10384
4822 140 10395
4822 140 10406
4822 140 10421
4822 14017078
SANYO
094-00020/0.9
094-00035/0.2

LOT40
LOT39
LOT39
LOT40
LOT41
LOT42
LOT256
LoT78
LOT78
LOT78
LOT274
LOT274
LOT278
LoT72
LoT72
LOT72
LOT72
LOT274

LOT142
LOT134
LOT112
LOT102
LoTo3
LOT104
LOT114
LOT105
LOT116
LOT104
LoT118
LoTinm
LOT105
LOT107
LoT117
LoT210
LOT208
LoT123
LOT122
LOT104
LOT125
LOT110
LOT132
LOT122
LOT124
LOT106
LOT284
LOT284
LOT286
LOT109
LOT128
LOT127
LOT116
LOT73

LOT109
LOT103

LOT113
LOT162

1500p
1850p
1850p
1500p
1700p
1700p
2000p

1250p

1150p
1500p

1500p
1550p
1500p
1500p
1450p
1550p
1350p
1850p
1450p
1300p
1500p
2150p
1200p
1500p
1300p
1450p
1250p
1400p
1400p
1400p
1200p

1550p
1600p
1150p
1200p
1250p

1400p
1350p

094-01020/0.7
094-01021/0.6
094-01027/0.0
094-01038/0.7
094-01052/0.8
094-01057/1.1
610.018.6620
610.018.6637
SHARP

RTRNF 1220 CEZZ
RTRNF 1783 BM2Z
RTRNF 1783 CEZZ
RTRNF 1786 BMZZ
RTRNF 1786 CEZZ
RTRNF 2000 BMZZ
RTRNF 2002 BMZZ
RTRNF 2002 CEZZ
RTRNF 2003 BMZZ
RTRNF 2004 BMZZ
RTRNF 2005 BMZZ
RTRNF 2006 BM2Z
RTRNF 2007 BMZZ
RTRNF 2023 BMZZ
SONY

3753100
1-439-243-00
1-439-243-11
1-439-243-12
1-439-243-31
1-439.243-32
1-439-243-41
1-439-244-00
1-439-244-11
1-439-244-21
1-439-244-31
1-439-256-00
1-439-256-11
1-439--256-21
1-439-256-22
1-438-276-21
1-439-280-00
1-439-280-13
1-439-286-00
1-439-286-11
1-439-286-12
1-439-286-13
1-439-286-21
1-439-288-00
1-439-288-12
1-439-289-00
1-439-289-21
1-439-289-22
1-439-289-31
1-439-294-00
1-439-294-11
1-439-294-21
1-439-303-00
1-438-303-11

LOT59

LOT59

LOT186
LOT245
LOT186
LOT285
LOT189
LOT215

LOT39

LOT202
LOT202
LoT21
LOT211
LOT214
LOT307
LOT307
LOT308
LOT307
LOT308
LOT308
LOT307
LOT310

LoT275
LOT91
LOT91
LOT91
LOT229
LOT229
LOT229
LOT48
LOT48
LOT48
LOT48
LOT45
LOT45
LOT45
LOT45
LOT230
LQT82
LOT92
LOT46
LOT46
LOT46
LOT46
LOT46
LOT228
LOT228
LOT47
LOT47
LOT47
LOT47
LOT93
LOT93
LOT269
LOT94
LOT94

REPLACEMENT LINE OUTPUT TRANSFORMERS

1400p
1400p
1825p
1900p
1825p
1450p
1650p
1800p

1850p
1600p
1600p
1850p
1850p
16800p
1450p
1450p
1350p
1450p
1350p
1350p
1450p
1500p

1500p
1600p
1600p
1600p
1700p
1700p
1700p
1600p
1600p
1600p
1600p
1650p
1650p
1650p
1650p
1700p

1600p
1300p
1300p
1300p
1300p
1300p
1750p
1750p
1400p
1400p

1400p
1450p
1450p
1550p
1300p
1300p

1-439-303-31
1-439-303-32
1-439-311-00
1-439-311-11
1-439-311-13
1-439-311-31
1-439-311-32
1-439-331-22
1-439-331-41
1-439-332-00
1-439-332-11
1-439-332-21
1-439-332-41
1-439-332-42
1-439-332-52
1-439-333-00
1-439-333-11
1-439-333-12
1-439-363-11
1-439-363-21
1-439-387-11
1-439-387-21
1-439-416-11
1-439-416-12
1-439-416-21
1-439-416-23
1-439-416-41
1-439-416-51
1-439-430-21
1541258
TOSHIBA
37010

37011

37012

37013

37014

37015

37016

37017

37018

37019
1810951
2433751
2433752
23236023
23236052
23236098
23236198
23236255
23236424
23236425
23236428
3122113837011
150F6D

TFB 4039 AD
TFB 4048 AD
TFB 4048 BD

LOT94
LOT94
LOT95
LOT95
LOT95
LOTS5
LOT95
LOT96
LOT98
LOT99
LOT99
LOT99
LOT100
LOTI0M
LOT100
LOT270
LoT270
LOT270
LOT268
LOT268
LOT31t
LOT3N
LOT255
LOT255
LOT255
LOT255
LOT255
LOT255
LOT271
LOT275

Lo
LOT13?
LOTI31
LOT131
LOT131
LoTI31
Lom
LOT131
LOT131
LOT13t
LOTSS

LoTo1

LOT250
LOT281
LOT131
LOT288
LOT288
LOT289
LOT129
LOT288
LOT289
LOT131
LoTn
LOT293
LOT281
LOT281

1350p

1450p
1400p
1400p
1500p
1400p

1500p
1450p
1450p
1550p
1300p
1300p

KARAR A AKX AR AR A A A AL AT A A A Ak i

% NIKKAI BABY 10 REGULATOR g

X ORDER CODE : BABY 10 PRICE: £10.00 %
V0 8.0 0 .8.0.0.0.¢.6.0.0 ¢ &0 & & & o e S e e

Universal Pre-Programmed
Brand Replacement Remote Controls

* Brand for Brand Replacement

* Codeless setup

* Teletext and Fastext

* Pre-programmed for the latest models
* Replaces broken and lost remotes

* CE Approved

BRAND CODE BRAND CODE

Panasonic RCUNIOI Nokia RCUNI06
Sony RCUNIO02 Samsung RCUNI07
Philips RCUNIO3 Toshiba RCUNIO8
Hitachi RCUNIO4 Ferguson RCUNI0Y
Mitsubishi RCUNI05 Grundig RCUNI10

Normal Price: £3.5% + VAT Special Offer: £7.50 + VAT

NEW ARRIVAL!!
UNIVERSAL REPLACEMENT SATELLITE REMOTE CONTROL
This unique remote control covers 11 brands including
Pace MSS series, Nokia, Echostar. ..

Order Code: RCUN117 Price: £

+V

SPECIAL OFFERS!!
CD PICK UPS

KSS 152A
KSS 210A
KSS 210B
KSS 240A
KSS 213B
KSS 213C
OPTIMA 6S
OPTIMA 5
RCTRH 8151
RCTRH 8112

WAS

NOW
£13.00
£13.00
£15.00
£20.00
£15.00
£15.00
£16.00
£16.00
£20.00
£20.00

17:30

GRANDATA LIMITED

K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE, SOUTHWAY,
WEMBLEY, MIDDLESEX, ENGLAND. HA9 OHB

Telephone: 0181 900 2329 Fax: 0181 903 6126 E-Mail: grandata.ltd @btinternet.com
OPEN Monday to Friday 09:00 -

Saturday 09:00 - 14:00

1416
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K.P.HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,

r ; SOUTHWAY, WEMBLEY, MIDDLESEX HA9 OHB, ENGLAND
‘ a Telephone: 0181 900 2329 Fax: 0181 903 6126

- = 3 E Mail: GRANDATA.LTD@BTINTERNET.COM

distributor of electronic components Web Site: http/Awww.grandata.co.uk

FAST BLOW SLOW BLOW

RATING  ORDER CODE PRICE RATING  ORDER CODE PRICE
0.04A FUSE53 60p 0.05A FUSE74 65p
0.05A FUSE54 35p 0.063A FUSE75 65p
0.063A FUSES5 35p 0.08A FUSE76 65p
0.08A FUSE56 35p 0.1A FUSE77 35p
0.1A FUSES7 30p 0.125A FUSE78 35p
0.125A FUSE58 30p 0.16A FUSE79 35p
0.16A FUSE59 30p 0.2A FUSESO 30p
0.2A FUSE60 30p 0.25A FUSES8T 30p
0.25A FUSE61 30p ASSORTED 0.315A FUSE82 30p
0.315A FUSE62 30p WICKMAN FUSES 0.4A FUSES3 30p
0.4A FUSE63 30p : This Kit consists of 0.5A FUSE84 30p
0.5A FUSE64 30p Assorted Wickman 0.63A FUSE85 30p
0.63A FUSE65 30p Fuses 0.8A FUSE86 30p
0.8A FUSE66 30p both Slow & Fast Blow: 1A FUSE87 30p
1A FUSE67 30p 17 Different Types 1.25A FUSES8 30p
1.25A FUSE68 30p 1o of Ban Type 1.6A FUSE89 30p
1.6A FUSE69 30p Packed in a Plastic 2A FUSE90 30p
2A FUSE70 30p Storage Box ‘ 25A FUSE91 30p
2.5A FUSE71 30p Order Code: Wickmankit 3.15A FUSE92 30p
3.15A FUSE72 30p PRICE aA FUSE93 30p
4A FUSE73 30p £40.00 5A FUSE94 30p

% %% PLEASE NOTE THAT ALL WICKMAN FUSE PRICES ARE FOR A QUANTITY OF 1 (ONE) - (EXCEPT FOR KIT) % % %

HIGH VOLTAGE CERAMIC CAPACITORS ;

VALUE VOLTAGE ORDER CODE PRICE VALUE VOLTAGE ORDER CODE PRICE
220 pF 2000v CAPO1 90p 1200 pF  3000v CAPO8 225p
330 pF 2000v CAP02 90p 1500 pF  2000v CAP09 130p
470 pF 2000v CAPQ3 90p 1500 pF 3000v CAP10 225p
680 pF 2000v CAPQO4 95p 2200 pF 2000v CAP11 130p
820 pF 3000v CAPO5 150p 3300 pF 2000v CAP12 145p
1000 pF 2000v CAPO6 110p 4700 pF 2000v CAP13 180p
1000 pF 3000v CAPQ7 225p
SMD ELECTROLYTIC 105° CAPACITORS
VALUE VOLTAGE ORDER CODE PRICE VALUE VOLTAGE ORDER CODE PRICE
22 uF 6.3v CAP14 110p 100 pF 25v CAP22 300p
47 uF 6.3v CAP15 110p 1 uF 50v CAP23 110p
100 pF 6.3v CAP16 130p 2.2 yF 50v CAP24 110p
10 pF 16v CAP17 110p 47 uF 50v CAP25 110p
22 uF 16v CAP18 110p 10 YF 50v CAP26 130p
47 pF 16v CAP19 130p 22 UF 50v CAP27 180p
470 pF 16v CAP20 320p 47 uF 50v CAP28 300p
33 puF 25v CAP21 130p

% % % PLEASE NOTE THAT ALL THE ABOVE CAPACITOR PRICES ARE FOR A PACKET OF 5 (FIVE) * %%

SUITABLE FOR SUITABLE FOR

MITSUBISHI 21" & 25" TV’s MITSUBISHI 29" & 33" TV’s

To replace the TDA8178S fitted to the following To replace the TDA8178S fitted to the following ,
MITSUBISHI 21" & 25" TV's: MITSUBISHI 29" & 33" TV's:

CT21A2STX, CT213STX, CT25A2STX, CT25A3STX CT29AS1, CT29B4, CT29A4, CT29A6, CT29B2, CT29B3,

CT25A4STX, CT25A6TX, CT25B2STX, CT25B3STX . CTases .
It comes with clear and concise instruction on It comes with clear and concise instruction on

how to carry out the work. how to carry out the work.

ORDER CODE: MITSKIT1 ORDER CODE: MITSKIT2

PRICE: 300p PRICE; 1500p
GENUINE PHOENIX KITS
POWER SUPPLY & UPGRADE KIT FOR SAMSUNG SUPPLIED

Suitable for Samsung Winner 1 Chassis
(VIK310, VIK350, V1375, V1395)

This kit contains the components required to upgrade

the power supply for all the above mentioned models. I
It comes with clear and concise instructions on how to carry out the work m ; sy Aaif
oRDER coDE: SAMSUNGKIT PRICE: 1600p ( - e

See Page 418 for more new arrivals
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K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,
SOUTHWAY, WEMBLEY, MIDDLESEX HA9 OHB, ENGLAND
Telephone: 0181 900 2329 Fax: 0181 903 6126
E Mail: GRANDATA.LTD@BTINTERNET.COM

Web Site: http//www.grandata.co.uk

Grandata Ltd

distributor of electronic components

UNIVERSHL REPLACEMENT REMOTE GONTROL

T

I

PREPROGRAMMED TO COVER ALL
MAJOR BRANDS OF TVS, VIDEOS,
SATELLITES AND CD PLAYERS.

NEW POINT & GO UNIVERSAL REMOTES!

Uses new revolutionary Point & Go
Technology™ Chip
® Set up in seconds!
® Truly simple Set up!
e Multi Brand compatible
® Replaces lost and broken remotes
e Easy hot button set up

REPLACES UPTO 8 DIFFERENT REMOTE
CONTROLS.

TV with Teletext and VCR
Order Code: CM200
Price: £12.75 + VAT

TV with Teletext
Order Code: CM100
Price: £10 + VAT

WITH TELETEXT & FASTEXT FUNCTIONS.

PRESSURE ROLLER PINCHROLLER | <, RC®
ASSEMBLY ASSEMBLY
PS403-40205 9480020010 A A A

SUITABLE FOR: SUITABLE FOR:
B & O, DECCA, GEC, AIWA
GRANADA, ITT, PHILIPS, MITSUBISH!
PIONEER, PYE, TOSHIBA

ORDER CODE: PR232
PRICE: 280p

ORDER CODE: PR205
PRICE: 750p

PINCH ROLLER PINCH ROLLER

ASSEMBLY ASSEMBLY
X37277701 VXL 1858
SUITABLE FOR: SUITABLE FOR:
SONY BLAUPUNKT, GRUNDIG,

SLv215, SLV216EE, PANASONIC, PHILIPS,
SLv275, SLv282, SLV315, PIONEER, SIEMENS,
SLv325 etc \ SONY

ORDER CODE: PR207 ORDER CODE: PR219
PRICE: 550p PRICE: 300p

CM3920 DIGITALMETER WITH
TEMPERATURE MEASUREMENT

CM3900A DIGITAL MULTIMETER

DiGITAL'
JULTIMETER

Y

CM3230 DIGITAL CAPACITANCE
METER

FEATURES:
* TEMPERATURE MEASUREMENT
* DIODE & TRANSISTOR HFE TEST
* LARGE LCD DISPLAY HEIGHT 18mm
* MAXIMUM READING 1999 + UNIT ;
* SINGLE MANUAL ROTARY SWITCH FOR
FUNCTION AND RANGE OPERATION
* AUTO POWER OFF (APPROX 15 min)
* DIODE TEST FUNCTION
* ALL RANGES OVERLOAD PROTECTED
* SUPPLIED WITH TEST PROBES
DC VOLTAGE: 200mV/2V/20V/200V/1000V

FEATURES: ]
* LARGE LCD DISPLAY HEIGHT 18mm
* MAXIMUM READING 1999 + UNIT

* SINGLE MANUAL ROTARY SWITCH FOR |
FUNCTION AND RANGE OPERATION

* AUTO POWER OFF (APPROX 15 min)
DIODE TEST FUNCTION

* ALL RANGES OVERLOAD PROTECTED

* SUPPLIED WITH TEST PROBES

* DC VOLTAGE: 200mV/2V/20V/200V/700V
ACCURACY " 0.5%

“ AC VOLTAGE' 200mV/2V/20V/200V/700V

FEATURES:
* 3.5 L.CD DISPLAY HEIGHT 18mm
“ MAXIMUM READING 1999 ACCURACY * 0.5%

* CAPACITANCE 9 RANGES FROM 200pF b * AC VOLTAGE: 200mV/2V/20V/200V/700V
20000°F : * DC CURRRENT A; 2mA/20mA/200mA/20A
* MEASURING FROM 1pF-20000°F " AC CURRENT A: 200mA/20A

* DC CURRENT A: 200uA/20mA/200mA/2A/20A
AC CURRENT A: 200uA/20mA/200mA/2A/20A
RESISTANCE €): 200¢/2k(/200k{/2ML/20MQ

ORDER CODE: CM3900A
PRICE: 2900p

* SINGLE MANUAL ROTARY SWITCH FOR

* ZERO ADJUST KNOB

FUNCTION AND RANGE OPERATION

ORDER CODE: CM3230
PRICE: 3950p

RESISTANCE €): 200€)/2k(2/200kC2/2M{/20MCY/
200MQ
* CAPACITANCE: 2nF/20nF/200nF/2"F/20*F

ORDER CODE: CM3920
PRICE: 4100p

% %% PLEASE NOTE THAT POSTAGE ON ALL THE ABOVE METERS IS CHARGED AT £3 % %%
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continued from page 404

So, with renewed confidence, I
ordered the transformer.

When it arrived I soon had it
installed, along with the final
BS208. I drew a deep breath and
switched on. There was a picture
with correct geometry, and the
BS208 was running cool. I could
hardly believe it. Then, just as
before, the sides caved in and the
transistor blew out a small puff of
smoke and died.

Without further ado I switched
off, rolled the mains lead up and
refitted the back cover. Then 1
phoned the owner, told him it had
beaten me, and asked him to come
and take it away. As I sat on my
stool, I wondered whether my days
as a TV engineer were numbered. 1
was brought back to reality by the
phone. This time it was a nice,
simple job. With luck it might pay
for some of the Hitachi set’s com-
ponents — and perhaps renew my
confidence for a while.

Is there anyone out there who
has the faintest idea about what
might have been the cause of the
Hitachi set’s EW fault? I'd dearly
love to know.

John Edwards,
Welling, Kent.

Security System

In a letter in the November issue
Laurie Watkinson suggested using
an old piano-key VCR for record-
ing purposes with a security sys-
tem. This thought had also crossed
my mind, but such videos have
become something of a collectors’
item of late.

Instead, I decided to modify a
relative youngster, a Matsui
VX820, using the simple circuit
shown in Fig. 1. It should work
with most single record button
machines. My first step was to
black out the PIR photocell and fit
it with a 240V AC activated DP
relay, RLY1 in Fig. 1. RLY2 is a
miniature 12V DC relay. The timer
circuit was set to minimum, which
in this case is four seconds. A sin-
gle 556 timer chip could be used
instead of the two 555s.

Phil Barry,
Bedale, N. Yorkshire.

Stepper Motors

I was interested to read about
Quintin Blane’s problem with a
stepper motor and his success in
dealing with it (February, page
244). It seems to me to have been a
torque problem. My experience is
that while such motors (known col-
loquially as Fuji motors) can devel-
op considerable torque when ‘plod-
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ding’, the torque in
the ‘sprint’ mode is
much less. This is

because the current

LETTERS
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in the windings
reaches its V/R
value in the plod
mode but never
does in the sprint
mode, because of )
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crankshaft grinders :
. . Buttons on VCR's
in the Mldlqnds. Two- pair 1 function panet
These machines phone wire

are awesome. The
wheelhead (spindle)
is about a foot thick,
and typically carries
five grinding wheels (about three
feet in diameter) so that all five
journals can be ground at once. The
wheelhead is driven by a 30 h.p.
variable-speed drive.

In operation a robot arm loads
the crankshaft into the machine. As
the crankshaft is rotated, the wheel-
head is hurtled towards it by
hydraulic rams but is arrested by a
stop. At this point the Fuji motor
takes control, giving first a coarse
feed, then a medium feed and final-
ly a fine feed. The wheels then
retract, and the robot unloads the
crank. After twenty cycles the
grinding wheels are trued with
water-cooled diamond picks, and
the NC feed memory is increment-
ed by the same dimension that the
picks took off the grinding wheels,
typically two thousandths of an
inch.

A strange fault developed with
one particular machine. The first
few cranks after a wheel dress
would be oversize. Once four or
five cranks had been done the
machine would somehow correct
itself. As a result it produced about
fifteen good cranks out of twenty.
The electronics section was called
in first. Boards were changed, then
the entire NC cabinet and the Fuji
motor, all to no avail. The works
fitters were, let’s say, unhelpful,
and there could have been a strike
had the electronics section tried to
carry out a mechanical investiga-
tion. So the makers of the machine
were called in.

The manufacturer’s engineer
was also baffled. He eventually
removed a cover and applied a
huge torque wrench to the lead
screw. Being unable to turn it, he

single record button VCR.

declared the screw bent. But this
wasn’t the case either. In the end
the repair tools required consisted
of a wheelbarrow, shovel, crowbar,
large hammer, grease gun and oil-
can. These were used to remove
thick slabs of ‘concrete’, made of
rusted iron dust, that had accumu-
lated under the machine slides.

Apparently when the Fuji motor
was sprinting (catching up after a
wheel dress) it was unable to com-
press the rust. When plodding on
its fine feed it could make some
headway.

I might add that such errors are
caught by automatic gauging. This
may be a closed-loop system or,
alternatively, ‘after gauging’ can be
used. Zero defects can be achieved
by using both systems.

One last point about stepper
drives: watch out for multi-voltage
supplies that are sometimes used to
get more torque in the sprint mode.
D. Benyon,

Bude, Cornwall.

Corrections

Fig. 1: Record start/timer/stop circuit for security-system use with a

A further correction to the Pace PRD series modi-
fication article in the February issue (pages
238/9). The added 1k resistor should be con-
nected between the cathode of the added

1N4148 diode and pin 15 of U3.

Two resistors should be deleted in Fig. 9, page
256 of the February issue (Low-power Standby
Operation). There is no feedback resistor
between the output of the second op-amp and
its non-inverting input, and there is no link
between the output of the second op-amp and
the bias applied to pin 2 of the UC3842/4 series

IC.
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Hitachi 46TN Series

John Coombes provides a fault-finding guide for these sets, which first

appeared in 1995

C2546TN and C2846TN. There are one or two dif-

ferences between the 21in. model and the 25 and
28in. ones. In particular the HT is higher in the large-
screen models, which also incorporate an EW modula-
tor circuit. The two versions use a different line output
transistor and have different chopper and line output
transformers.

The Hitachi 46TN series includes Models C2146TN,

Power Supply Circuit

The chassis uses a discrete-component chopper power-
supply circuit, see Fig. 1, which also shows the excess-
current trip arrangement. This is based on thyristor
Q704, which is fired in the event of a short-
circuit/excess current condition, switching the receiver
to standby. Q704 is fired by Q955 in the event of a
heavy load on one of the LT rails, by Q4452 in the audio
circuit in the event of excess current demand here, or by
Q703 should the line output stage be drawing excess
current. Q703 monitors the voltage across R705 in the
feed to the line output transformer. In addition Q704
will be fired if there is an over-voltage condition in the
line output stage: ZD701 monitors the 200V supply
that’s used by the RGB output stages and the tuning cir-
cuit.

Q903 is the chopper transistor, which receives a start-
up supply at its base via R901 and R902. The circuit is
a self-oscillating arrangement, with feedback from the
transformer to the base of Q903 via R903/
C911/D906/L903. For regulation purposes, Q902/Q901
set the DC conditions at the base of Q903. The base of
Q902 is controlled by the optocoupler IC901, whose
LED section is driven by Q954. This transistor monitors
the HT voltage via the potential divider network con-
nected to its base. VR950 sets the HT, which is 110V for
21in. sets and 152V for larger-screen sets. Zener diode
D951 conducts in the event of excessive HT voltage
because of incorrect regulation. Standby swilching in
the power supply is carried out by transistors Q952 and

Q953.

No Results

No results with the mains fuse FO01 blown should lead
to a check on the mains bridge rectifier diodes D901-4
and the chopper transistor Q903 for shorts. If Q903 has
gone short-circuit, check the power supply outputs after
fitting a replacement to ensure that there are no over-
loads. It is advisable to replace the optocoupler IC901
and ZD951 when Q903 has failed. If diodes D907 and
D908 have gone short-circuit as well at Q903, Q901 and
Q902 should also be replaced.

No results with the mains fuse intact could mean that
the start-up feed is missing. Check resistors R901 and
R902 in this event. One or the other could be open-cir-
cuit or high in value.

No results with ZD951 short-circuit indicates that an
excess voltage condition has occurred. The cause could
be R950 going high in value or [C901 faulty - check the
latter by replacement. If there is no regulation, check
Q901 and Q902 which could be open- or short-circuit.

The cause of failure of the power supply to work nor-
mally could be a line output stage fault (see later), an
overload on one of the LT rails, a trip circuit fault or no
on command from the microcontroller chip IC001 . If the
power supply is pulsing, check for shorts at the cathodes
of the rectifier diodes on the secondary side of the cir-
cuit, D950, D951 and D952. A line output stage fault
will produce this symptom.

The protection system may be in operation because of
a fault in the trip circuit. Q703, Q955, Q704 or Q4452
(BC556B) in the audio circuit could be faulty. Q704
and/or Q955 can be disconnected as a check. Note that
when Q704 is on Q952 will be switched off and there
will be no 12V, 8V and 5V supplies. The receiver is then
in the standby lock-out mode. Once a fault of this type
has been cleared, the on/off switch must be operated to
remove the lock-up. An IC data bus lock-up is another
possibility: ensure that the microcontroller chip IC001 is
resetting correctly at pin 19.

If there is intermittent operation or the set cuts out alto-
gether, check for dry-joints at the 8V and 5V regulators
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Fig. 1: Circuit diagram of the chopper power supply and the excess-current trip arrangement used in Hitachi 46TN series
TV sets. The over-voltage zener diode ZD951 is type PGKE130 in 21in. sets, type PGKE180 in 25 and 28in. models. In the
21in. version ZD957 is two series-connected zener diodes rated at 16V and 6.2V: in larger screen sets a single 22V zener
diode is used. In 21in. sets R705 is 1Q, R951 8-2k), R953 4-7kQ) and R954 1kQ. The values in larger-screen sets are 0-5Q,

12k, 3-3kQ2 and 560€) respectively.

1C951 and 1C952. Resoldering will usually restore nor-
mal operation. The set will go into standby if the 8V
supply at pin 37 of IC001 drops to 1-25V

Line Timebase Faults

The first thing to check in the line output stage is that
HT is present at pin 9 of the transformer. If not, discon-
nect the feed and connect a 60W bulb across C953. If it
lights, the power supply is OK and there’s a problem in
the line output stage. The line output transistor Q702
could be short-circuit: it’s type BU2508DF in the 21in.
model and type BU2508AF in the larger-screen models.
In larger-screen sets the EW modulator diodes D706
(BY228) and D707 (BYWO96D) are suspect. The trans-
former could have shorted turns.

If there’s no line drive, check for about 27V at the col-
lector of the BF458 line driver transistor Q701. Should
this supply be missing, check the transformer T702
which could be dry-jointed or open-circuit, and the feed
resistor R732 (4-7k€2, 7W). If there are no drive pulses
at the base of Q701, check at pin 37 of the TDA8361-
N4 colour decoder/timebase generator chip IC201. No
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line pulses here could mean that the chip is faulty, but
before replacing it check zener diode ZD733 (9-1V)
which could be short-circuit.

If the line oscillator frequency is incorrect or the output
stage tuning capacitor has changed value, zener diode
ZD701 will conduct or go short-circuit, operating the trip.

If EHT is present but the tube’s heaters don’t light up,
check for dry-joints at pins 2 and 1 or 3 (depends on
CRT size) of the LOPT, at L703 and the tube connector.

No raster could mean that the first anode control is not
set up correctly. If this control works intermittently, it
may be necessary to replace the LOPT (T701).

Width Faults

The following notes apply to the larger-screen models
that incorporate an EW diode modulator and drive cir-
cuit. If there is excessive width with no geometry con-
trol, check whether D707 (BYW96D), C707 (27nF),
Q754 (2SC1983) or C754 (6-8uF, 25V) is short-circuit,
in that order. If there is excessive width with some con-
trol, check whether the HT output from the power sup-
ply is excessive.
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If there is lack of width with no control check C707
(27nF) and L751, then if necessary check whether there
is drive at the base of Q754. No base drive could mean
that Q754, R712 or R770 (both are 1kQ) is faulty.
Alternatively the width control VR752 (10k€2) could
have a faulty track, or R774 (8-2kQ) could have gone
high in value.

If there is some control but full width cannot be
obtained, check VR752, R774 and R757 (47kQ).

If there is lack of width with the geometry controls
operating, check C712 (2-2nF), C706 (8-2nF) and C708
(470pF). These capacitors are all rated at 2k V.

Field Faults

In the event of field collapse, check that the 27V supply
is present at pin 6 of the TA8427K field output chip
IC601. If it’s missing, check whether R710 or D701
(BYD33J) is open-circuit or C716 (2,200uF, 35V) is
short-circuit. R710 is 4.7€2 in 21in. sets, 2 in larger-
screen sets.

If the 27V supply is correct, IC601 and D601
(IN4002) are suspect, but first check whether there is
drive at pin 4 of IC601. This comes from pin 43 of the
TDARB361-N4 chip IC201. If it’s missing, IC601 or
IC201 could be faulty, ZD601 (BZX79C12V) could be
short-circuit or there could be a fault associated with
pins 42 (field ramp) or 41 (field feedback) of IC201.
The ramp capacitor C601A (22nF) is suspect — check it
by replacement.

For lack of height check VR601 (200€2) whose track
may have deteriorated and R608 (4-7k€2) whose value

BACK ISSUES

We have available a limited stock of the following back issues of

Television:

1994

January, February, May, June, July, September,

October, November and December

January, April, May, June, July, August, September,
November and December

January to December inclusive

January to December inclusive

January, February, March, April, May, June,
September, November and December

1999

January, February and March

Copies are available at £3.00 each including postage. Send
orders to:

Television Back Issues,

Reed Business Information Ltd.,
Room L302, Quadrant House,
The Quadrant, Sutton,

Surrey SM2 5AS.

Make cheques/postal orders payable to
Reed Business Information Ltd.
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may have changed. For excessive height check whether
R609 and/or R610 (both 2-2€, 0-5W) is open-circuit.

Poor field linearity should lead to a check on the val-
ues of R605, R606 and R607 (150€2), also C608 which
may have become leaky. The values of R605, R606 and
C608 vary with CRT size as follows:

21in. 25/28in.
R605 27kQ2 10k$2
R606 18kQ2 12k$2
C608 2:2uF 4-7uF

Colour Faults

If there’s no colour, check that the sandcastle pulses are
present at pin 38 of the TDA8361-N4 colour
decoder/timebase generator chip IC201. Check that the
4.43MHz crystal X501 is working at the correct fre-
quency and is not dry-jointed. IC201 is suspect, but first
check the DC conditions at its pins.

Tuner Faults

The tuner unit can be the cause of a number of faults,
from a snowy picture with noisy sound to low gain on
one channel or tuning drift. It can be replaced, but repair
by MCES is cheaper.

Before condemning the tuner, check that its supplies
are present. There should be 5V at pin 6, 33V at pin 7
and 12V at pin 8. If the 12V supply is missing, check
zener diode ZD101 (BZX79C18V) and C106 (100uF,
16V). If the 5V supply is missing check C101 (100uF,
16V). If the 33V supply is missing check whether R104
(1-8kQ) or R741 is open-circuit or ZD102 (33V) is
short-circuit. The value of R741 is 82kQ or 120k
(0-5W) depending on model.

ZD102 can be the cause of tuning drift when it’s leaky.

Audio Faults

The stereo audio output chip is IC4450, type TDA7263.
If there’s no audio, check that the chip’s 28V supply is
present at pin 9. Zener diode ZD4451 (BZX79V36) and
4469 (1,000uF, 35V) are suspect if the supply is miss-
ing. It comes via muting transistor Q4454 (BD438) and
the 1€, 2W current sensing resistor R949. 1C4450 can
fail.

If the output section is OK, check back to the
TDA9860 audio processor chip [C402, the SAA7823ZP
Nicam chip IC4201 and the TDA9802 sound IF chip
IC4051 as necessary.

IC4201 may be in the wrong mode, giving no sound.
I’s controlled by data from the 24C04 memory chip
ICOO02. If this chip is faulty, the result can be no sound.

If there is no or poor Nicam sound, check the DC con-
ditions at the pins of IC4201, then the chip itself by
replacement if necessary.

On-screen Display Fault

C46TN may be displayed on the screen when the set is
switched on or after replacement of the TMP47C1637N
microcontroller chip ICO01. This means that the receiv-
er is in the factory set-up mode. Press the two remote
control VCR record buttons at the same time: when the
menu appears, go to standby. When the set is switched
back on the OSD information will have been removed.

Remote Control Faults

Remote control faults are rare with these receivers. Poor
battery connections or dry-joints at the battery contacts
are the usual cause. If necessary check for dry-joints at
the crystal and LED.
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READER SERVICE

HELP WANTED

The help wanted column is intended to assist readers who require a part, circuit
etc. that's not generally available. Requests are published at the discretion of the

editor. Send them to the editorial department - do not write to or phone the

advertisement department about this feature.

Wanted: Cabinet for the Finlux
Model 51255/255821 Mono.
Complete non-working set would
do. Please phone John S. Cooper on
01634 847 422 with price etc. South
East/Kent area only.

Wanted: The following 1kV com-
mutating capacitors for the thyristor
line timebase panel in the
Rediffusion Model CU/CV5130 (Mk
3 chassis): 5C4 0-1pF; 5C7 0-15pF;
5C10 0-047uF. W.F. Tunnicliffe, 67
Margaret Road, Moxley,
Wednesbury, W. Midlands WS10
7QT. 0121 556 4171.

Wanted: Mains transformer for the
Panasonic Model AG6200 VCR, or
a complete machine for spares.
Martin Webster, | Thorn View,
Luddenden, Halifax, W. Yorks HX2
6QX. 0113 292 3825, 01422 883
197 evenings or fax 0113 392 6305.
Wanted: A Philips test tape to pro-
gram the EEPROM in VCR Model
VR231/05 and for alignment. A
good copy or loan of the original
OK. Believe the Philips’ part no.is
4822 397 30103. John Carter, 147
Maidenway Road, Paignton, Devon
TQ3 2PT. 01803 556 243.
Wanted: Soundbox upgrade boards
for the Quad 33 control unit. Items
required are the SB600 disc board
and the two SB797 amplifier boards.
Also require a chopper/line output
transformer (part no. FM0237) for
the Hitachi/Salora Model CPT2650
(J chassis). J. M. Ainscoe, 49 Lon
Ceredigion, Pwllheli, Gwynedd
LL53 5PP. 01758 613 790.

For disposal: 36 back copies of
Television from March 1978 to
February 1981, also 35 copies of
Rediffusion Engineering 1970 to
1984 and various circuit
diagrams/descriptions from 1970 to
the Eighties. Please write to R.
Kemp, 100 Sherbourne Road, Hove,
Sussex BN3 8BG.

Wanted: Desperately require a text
board for the Hitachi Model
CPT2188. Please phone Micky
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Wilcox in Weston-Super-Mare on
01934 643 962.

Wanted: Circuit diagrams for the
Trio solid-state stereo amplifier
Model KA2000 and the Korting
Transmare stereo tuner Model T600
{photocopies OK). H.G. Huang, 59
Tylney Road, Forest Gate, London
E7OLY.

Wanted: Copies of Television from
January 1986-December 1993.
Complete years if possible. Will col-
lect or pay postage. Mark Cliffe, 76
Hallfields Lane, Gunthorpe,
Peterborough, Cambs PE4 7YW.
01733 576 493.

Wanted: Three capstan drive wheels
(idler) and one pinch roller for the
Ferrograph Series 7 Mk 2 tape
recorder. B.A. Greensmith, 113
High Street, Old Waltham, N.E.
Lincs DN37 OPN. 01472 822 001.
Wanted: Huntron Tracker 1000.
Peter Antcliff, 63 Chester Road,
Stevenage, Herts SG1 4JY. 01438
225 602.

Wanted: Any information on an
RF/AF signal generator believed to
be of US origin. Only identification
is Superior Model 1130-S. It also
has a leakage tester. W. Walsh, 58
Cowal Place, Dunoon, Argyll,
Scotland. 01369 707 995.

Wanted: E421 or equivalent dual-
FET, also spares for Metex DMMs.
Reg Rookes, 261 Rhuvolt,
Kinlochbervie, Sutherland IV27
4RH. 01971 521 353.

Wanted: Grundig V2000 system
VCR, remote controls, tapes etc.
Please phone Steve Hanley on 0114
268 6058 (Sheffield).

For sale: Many manuals for
Amstrad, Blaupunkt, Ferguson,
Fidelity, GEC, Hinari, Hitachi, JVC,
Panasonic, Philips and Sharp VCR
and TV models. David Forfar, 65
Ormskirk Road, Old Skelmersdale,
Lancs WNS8 8TR. Phone 01695 735
132 for availability and to order.
Wanted: Two TDA1420 audio
amplifier ICs or info on a source or

equivalent. D. Hunt, 11 Richmond
Road, Skeeby, Richmond, North
Yorks DL10 5DR. 01748 824 859.
Wanted: Exploded view (photo-
copy OK) of the clutch mechanisms
used in the Akai Model GX4000D
or DS reel-to-reel tape deck. Brian
Ecclestone, 10 Stone Road, Norton
Bridge, Stone, Staffs ST15 ONS.
01785 760 315.

For disposal: Sony TV Model
KV27XRTU (SX chassis) with tele-
text, Nicam board and service man-
ual (photocopy). £80. Avi Later, 42
Dorchester Way, Kenton, Middx
HA3 9RF. 0181 204 2123 after
Tp.m.

Wanted: Service manual or circuit
diagram/information for the Brother
BM74L computer monitor. Victor
Holbrook, 84 Haddon Street, Derby
DE23 6NQ. 01332 768 122.
Wanted: My Sharp VZ3000E ‘both-
sides play’ record deck has finally
died. Has anyone a discarded model
they are willing to sell, working or
for spares, or part no. Sharp IC RH-
[X1209AFZZ? Garry Edwards,
Highbury College, Portsmouth.
01705 313 287, fax 01705 378 382.
Wanted: Nicam PCB for the
Ferguson Model D51IND. Also
remote-control handsets for the fol-
lowing VCRs: Hitachi VTM230
(RM252) and VTF860, and the
Philips VR502/05. Peter Haida, 259
North Valley Road, Colne, Lancs
BB8 9DR. 01282 864 415.
Wanted: Transistor type 25SK244,
Sony part no. 8-765-640-10. A.
Snow, 45 Knights Way, |
Tewkesbury, Glos GL20 8DY.
01684 295 189.

Wanted: Second-hand capstan
motor for the Hitachi Model
VT498EM. Also side panels for a
Mk 2 Escort estate from the
Eighties: any company but prefer-
ably Telefusion or illuminated van
signs. Phil Barry, 6 Cowling Road,
Burrill, Bedale, North Yorks DL8
IRN. 01677 424 573.
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Reports from
Pete Gurney, LCGI
Colin J. Guy
Gerald Smith

Ronnie Boag
Adrian Spriddell and
Eugene Trundle

Hitachi VTF350

This machine seemed to have a
faulty capstan motor. In the cus-
tomer’s house tapes could just
about be played, with a mechani-
cal-sounding screech from the cap-
stan motor, frequent tracking lines
and picture break up. When the
machine was taken back to the
workshop it wouldn’t even accept a
tape and the motor struggled to
move.

Voltage checks around the
motor showed that the 5V supply
was correct while the 12V capstan
supply was at about 11-8V. Then,
after about five minutes, the load-
ing problem disappeared and the
original fault was present.

At this point I began to suspect
the power supply. While the 12V
output was correct when checked
with a meter, a scope check
showed that several volts of AC
were present. The cause of the
trouble turned out to be C12
(470pF, 16V), which was open-cir-
cuit. When the other supply lines
were checked I found that C16 and
C11 had fallen in value. Low-ESR
replacements rated at 105°C cured
the problem. P.G.

Matsui VXAT10

This budget-priced machine
seemed to have a seized capstan
motor. It made more than a few
squealing noises at power up.
Fortunately the customer hadn’t
attempted to remove the tape: in
view of the low price of these

machines, the damage that this can
cause is usually terminal.

Once the tape had been
removed, by disconnecting the
loading motor and using a battery
to power it through eject, access
was gained to the deck screws.
There are two at the front and one
at the rear — don’t forget to remove
the VCR’s metal bottom plate, as
this also locates the rear ot the
deck.

When I lifted the mechanism
out I saw that the left-hand clutch
assembly had fallen apart and
jammed the drive mechanics solid.
The clutch consists of a small fric-
tion plate, a large spring and a
plastic cog that holds the assembly
together. The plastic cog had
cracked, with the result that the full
force of the spring was applied to
the split washer that locates the
assembly on the spindle. The split
washer had eventually given up,
then the clutch had disintegrated.

Reassembly with a new clutch
and replacement of the washer
cured the fault. I've come across
this problem several times recently,
which suggests that it might be
becoming a stock fault. Clutch
assemblies are available from CPC
under part nos. MA850A200049
(supply) and MA850A200050
(take-up). P.G.

De Graff WHSVC1

This old-timer is based on the
Philips C deck. The complaint
was no operation. At switch on the
machine powered up, but when an
attempt was made to insert a tape
the power supply made a few
squealing noises then the machine
reverted to standby. A new power
supply made no difference.

As the supply lines all dropped
together, there seemed to be an
excess-current problem. So |
checked the loading motor’s DC

VCR Clinic

resistance. The reading was much
the same as that obtained with a
new motor, but a replacement
motor cured the fault.

Although the faulty motor’s
resistance was almost correct,
when a 9V supply was connected
the current drawn was in excess of

25A.P.G.
Sanyo VHR2300

The cause of intermittent stopping
in playback and record, but not
during rewind or fast forward, was
eventually traced to dry-joints on
the drum motor PCB, particularly
around the connector. C.J.G.

Hitachi VTF770

This machine’s capstan motor was
running amok. The cause turned
out to be C622 (0-47uF). C.J.G.

Ferguson FV62LV

Fast forward and rewind were very
sluggish, and would eventually
come to a stop. Play was OK. The
capstan motor had very little torque
in fast forward and rewind. The
cause of the problem was RP83
(120Q2), which was cracked. It’s
under the power supply PCB, in
the capstan motor control circuit.

C.J.G.
Panasonic NVSD200

This machine would stop after a
couple of seconds in play or
record. The plastic cover on one of
the reel sensors had not been prop-
erly pushed home. C.J.G.

Ferguson FV62LV

There was no UHF output where |
expected it, at around ch. 68. I
found it drifting around aimlessly
in the ch. 36 area. The cause of the
trouble was the fact that the syn-
thesiser for the modulator wasn’t
locking the oscillator. A check on
the 33V supply showed that it was
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low at about 12V, because of a
cracked surface-mounted link in
the feed.

As it was tuned to the low chan-
nels the tuner had not been affect-
ed, but the modulator couldn’t
make it to ch. 68 on the reduced
supply. C.J.G.

Marantz MV762

The customer complained that this
machine’s clock did not keep cor-
rect time. I’'m always sceptical
about this sort of report. But as the
station tuning had also disappeared
I replaced the nicad battery, set up
the tuning, set the clock to the time
shown in the bottom corner of my
PC monitor’s screen, then left the
VCR on soak test.

When I checked an hour or so
later the clock had lost about three
minutes. The station tuning had
also disappeared again. The cause
of both faults turned out to be dry-
joints at the ribbon cables that con-
nect the front panel to the main
PCB.

This machine is a Philips
VR6462 clone. C.J.G.

Panasonic NVG40

The cause of erratic capstan speed
and intermittent stopping was not
the usual electrolytics in the power
supply but a fault in the capstan
motor’s stator. Replacement
restored normal operation. C.J.G.

Sanyo VHR7700

This machine was dead except for
the clock display. The cause was
the 12V supply switch Q5402. It’s
located in the blackened bit right in
the centre of the main PCB. C.J.G.

Hitachi VTF350

The report that came with this
machine said that it had a noisy
capstan motor. The motor was OK
mechanically however. I then
noticed that the E-E picture flick-
ered badly whenever the machine
was asked to do anything mechani-
cal. This was caused by poor
power supply regulation. Every-
thing was OK once C12 (470uF)
had been replaced. C.J.G.

Daewoo V200

This machine was totally dead. The
switch-mode power supply, which
is of Sony manufacture, is well
sealed in a tin can and is presum-
ably intended to be replaced as a
unit. But in view of the low cost of
these machines, a new power sup-
ply would hardly be justified. So 1
opened up the can and replaced
several sorry-looking electrolytic
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capacitors inside it. The machine
then worked as well as ever.
C.J.G.

Tatung TVR933

This machine had a record picture
fault that showed as lack of lumi-
nance and picture tearing. The E-E
picture was OK. IC4001 carries out
the record picture processing. A

replacement chip cured the fault.
G.S.

Panasonic NVD80

This older machine was dead with
no clock display and no functions.
When I checked the power supply 1
found that the primary side wasn’t
running. Normal operation was
restored once C1045 (47pF, 10V)
on the power supply sub-PCB had
been replaced. G.S.

JVC HRDX22EK

This machine was dead with no
clock display and no functions. 1
replaced CP1 (ICPN20) which was
open-circuit, but the switched 5V
supply was still missing. L959 had
gone open-circuit. This item is not
shown in the circuit diagram — it
supplies CP801 and the 12V switch
regulator. Once 1.959 had been
replaced the machine worked nor-
mally. G.S.

Sharp VCHM64

The fault report said that there was
intermittent loss of the hi-fi sound
when recording. When I checked
the machine I found that this was
partially correct: as the right chan-
nel was missing in the E-E mode,
the recording was faulty. The
machine was OK once the Nicam
chip had been replaced. G.S.

Sanyo VHR286

This machine would power up, go
dead (no display) then pulse on and
off. The cure was to replace PR512
in the power supply. Its part num-
ber is 645-014-2529. R.B.

Daewoo DVF522

There was no E-E sound. The
BA7790LS chip 1C201 had an
input at pin 16 but no output at pin
21. A replacement chip cured the
fault. R.B.

GoldStar GHV1290I

The E-E output had a hum bar and
there was patterning in the play-
back and record modes. The cause
of the trouble could be seen as HF
interference on all rails. Various
electrolytic capacitors in the power
supply had fallen in value. Check
in particular C118, C112, C108,

C107, C155, C120, CI122 (all
47uF), C121 and C123 (both
100uF). I replaced the 12V regula-
tor as a precaution. A.S.

Saisho VR1200/Matsui
VX800A etc

Check for dry-joints on the lumi-
nance sub-modules and/or lumi-
nance PCB connectors if there is
intermittent or no picture record-
ing. A.S.

Ferguson 3V56

If the machine is permanently or
intermittently dead with the switch-
mode power supply inoperative,
apparently in the over-current
mode, unplug its output leads and
bring up the mains input slowly
using a variac. The machine may
then work, even with low-value
capacitors.

The following voltages should
be present at the power supply
plug: pin 1 SW5V; pin 2 SW12V;
pins 3-6 OV; pin 7 SW5V; pin 8
ATI12V; pin 9 AT13-8V; pin 10
power-on 12V (OV in standby).
C24, C23 and C35 on the primary
side of the power supply dry out
and cause no or intermittent power-
up or alternatively intermittent
shut-down with no current load.
Replace with low-ESR 105°C
types. A.S.

Goodmans TX1200

If the drum is rotating too fast,
resolder the 104kQ chip resistor
R525 near the servo IC. A.S.

Ferguson 3V56

If there’s no mechanism control
with the micro confused, the drum
and capstan running and the loading
motor turning even when unloaded,
check the 12V supply to the loading
cam optos. If it’s missing, check
protector F10 at the rear centre of
the top PCB, by some rework with
an inductor across cut print. We’ve
used a 500mA Wickman fuse as a
replacement, though this might be
frowned upon by Thorn. A.S.

Tatung TVR6122

There was no tuning voltage. 1
found that R5 (100k€) in the
power supply had gone high in
value. A.S.

Toshiba V804

We’ve now had three inoperative
machines because the deck mecha-
nism has jammed. In each case the
cam lever beneath the main loading
cam at the rear right-hand side of
the deck had broken. Its part num-
ber is 70363446A. E.T.

VIDEO
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Fig. 7: Suitable
meter scale, repro-
duced full size.
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In this second part Alan
Willcox deals with construc-
tion and setting up of the
meter, upgrades and use,
and provides additional
background information

Design of an ESR Meter

and a full description of the operation of the circuit
was provided. The meter is simple to build and the
effort required is well worthwhile.

I n part | last month the design criteria were specified

Construction

Fig. 8 shows the board layout. For convenience, 0-lin.
matrix stripboard is used. The most common problem
concerns the print cuts. If these are made by twisting a
drill bit by hand, as I do, instead of using the correct
tool, it’s all too easy for the cut to be incomplete or for
some of the print to spread over to an adjacent track.

If a double-pole on/off switch is used, this is a conve-
nient point for the connection of an on/off indicator. A
flashing LED with a 10kQ series resistor does the job
well: although it takes only a couple of mA, the flashing
light does catch your eye.

It is best to use screened cable for the test leads, in
order to avoid pick-up of unwanted radiation from any

10 7543 2 1
30 15 5
o 1 0
compare good
bad smps

ESR at 100 kHz

working TV line output stage in the vicinity. Rather than
use plugs and sockets, solder the test leads to the PCB:
we are often concemned with ESR values of less than
0-1€2, and it doesn’t take long for a plug-and-socket
connection to deteriorate and produce resistance values
greater than this. The length of the leads is not at all crit-
ical. I use a 24in. length of screened audio lead termi-
nated by two 8in. lengths of flexible wire.

On a cold, frosty morning, before the workshop has
reached its normal comfortable, cosy (?) temperature,
the meter’s readings may increase slightly. Although
this increase may amount to the equivalent of less than
0-1€2, the fact that accurate low-resistance readings are
often required justifies the use of an off-the-board set-
zero control rather than a preset type as used in the
Wizard ESR meter.

This control also comes in handy if you want to
squeeze the last ounce out of the batteries, but the
buzzer can’t be relied on when the batteries produce less
than 5V and the output from the oscillator begins to fall.
Alsouseful in this respect is the ability to alter the point-
er position easily at maximum output, to be able to
observe the operation of the bulb and the correct func-
tioning of the oscillator. This is covered in the set-up
notes later.

Probe clips were used for the all-important probes. The
hooks were cut off, the internal springs were removed,
then the plastic was cut back to expose more of the
probes. They have proved to be ideal in practice, and are
small enough to often be able to get under the capacitor
on the component side of the PCB. The probes are not
polarity conscious, and it doesn’t matter which connec-
tion is used for the screen of the test lead.

The suggested board size (3 x 2in.) is slightly larger

April 1999 TELEVISION



ESR METER

than it needs to be to accommodate the components.
There are two reasons for this. First, so that it will slot
into the case that was selected, and secondly to allow
space for future upgrades. With this in mind the set-zero
control is offset to the right, allowing space for a modu-
lar preset shaft.

The batteries are secured with self-adhesive Velcro.
It’s a simple solution, and the Velcro will transfer sev-
eral times.

Upgrades
The first upgrade, which will be described in a follow-
ing issue of the magazine, arose from

Apart from the bulb, the specification of the other com-
ponents is not critical.

The Meter Scale

The geometry of the meter’s scale (see Fig. 7) is dictat-
ed by the relative values of R3 and R4. If the value of
R4 was increased to say 10€, this would be the mid-
scale reading and R3, being low in comparison, would
have less effect. Say a capacitor with an ESR of 10€ is
connected. Half the signal across R3 will be passed on,
and little of its current will be diverted to reduce R3’s
voltage, which is the result of the current through the
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Fig. 8: Meter
circuit layout
on stripboard.
Board size is 3
x 2in. to allow
for upgrades.
See text.

feedback within the trade. In common
with the Wizard this meter does not dif-
ferentiate between a short-circuit capac-
itor and a really good one (with an ESR
around 0-05Q). Now although we all
know that a short-circuit electrolytic
capacitor is quile rare, it can occur and
has caught me and others out. A lot of
time can be wasted when it occurs and is
missed. So I've been testing an addition
that gives an audible indication when a
short-circuit is present. A further refine-
ment is an auto power-off facility.

I’ve not included these extras at pre-
sent because 1 feel it best to present as
simple and economic a project as possi-
ble initially. But space has been left for
these additions.

Component Sources

I obtained most of the parts used in the
prototype from Maplin Electronics and
have included this company’s part num-
bers in the components list. The buzzer
and meter movement were obtained
from CPC. For correct operation of the
oscillator it’s vital that C1 and C2 are

good-quality polystyrene capacitors.
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Internal view of the meter.

continued on page 436

427




428

Short
Locator

Adrian Spriddell presents an electronics short locator unit that’s
particularly useful for tracing faults on data bus lines

service, we probably have to contend with a
greater than normal number of bus-connected 1C
failures. I had long felt that to help speed up our fault-
finding procedures a short locator of some sort would
form a useful addition to our armoury. Then I read Alan
Willcox’s article on his excellent low-ohms extender
unit in the August 1998 issue and noted its relevance to
our requirement. I hope he will forgive me for pinching
most of his design to form the basis of this short locator.
The ability to read low resistance values accurately
would certainly be of use to us, but it might be difficult
to justify the time needed to build the original low-ohm
extender unit. A device that enabled us to locate a dud
IC without having to chop out umpteen good ones could
be given top priority however.

Alan’s low-ohms extender circuit can be used to drive
some additional circuitry to provide an audible indica-
tion of resistance — the lower the resistance the higher
the pitch. This enables you to continue fault-finding
without constantly having to take your eyes off the
board being checked in order to refer to a digital dis-
play. The ear’s sensitivity to changes of pitch would, I
decided, enable me to find shorts much more quickly
than by using actual resistance readings, however accu-
rate.

So my design and assembly wizard Janet was asked to
build a low-ohms extender without the range switching.
Substitutions could be made wherever necessary to meet
the needs of our Ordering Department; Janet again, who
holds the belief that if most of the letters on an IC match
it will do — we can alter the design later if necessary to
make it work!

B ecause of the nature of much of the equipment we

Circuit Description

The circuit diagram of the unit is shown in Fig.l1. A
TLO82 dual op-amp chip (IC1) is used in the same way
as in Alan’s design, but the output at pin 7 is taken to
Trl to provide inversion and buffering. A BC182 was
used simply because we have hundreds of them in the
drawer: a low-noise device such as a BC550 might have
been a better choice. It’s biased for OV input by con-
necting the emitter to the negative rail via R11 with D3
to the OV line.

Trl’s collector is taken to the control pin (9) of a 4046
CMOS phase-locked loop IC (IC2) which is here used
as a simple voltage-controlled oscillator. Only a couple
of extra components are required to enable it to perform
this task, R12 and C1, which set the basic frequency. I
aimed for an output at around 2-10kHz, which is
achieved with R12 = 100k and C1 = 4.7nF. If you
want to offset the frequency range, try connecting a
1MQ resistor between pin 12 and the OV rail.

This arrangement provides at pin 4 of IC2 a rough
squarewave output whose frequency depends on the DC
voltage applied to pin 9. The output is fed to another
BC182 transistor, Tr2, which drives a piezo-ceramic
tweeter with coupling via C3 - R15 is included to lower
the volume to a more acceptable level.

Construction
The components were mounted on a small tri-pad PCB
which was popped into a hand-held instrument case
with a battery compartment large enough to take the two
PP3 batteries required.

Lead resistance is of no consequence, as long as it
remains constant, so 4mm banana sockets were fitted to
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Test probes
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Fig.1: Circuit diagram of the short-circuit locator unit.

the front of the case to enable any one of our sets of test
leads to be brought into service.

Use

Use of the unit is more a question of feel than science.
If you have a fault condition where for example one data
line is being held high, plug in some leads, switch on,
jab one sharp test prod on to the positive supply rail and
use the other sharp prod to check along the data line
concerned, moving from one IC to the next, always in
the direction of the higher-pitched signal. The faulty IC
is the one that produces the highest frequency sound.
Beats cutting print tracks every time.

Status
I feel it would be best to describe the unit as a develop-
ment project. It contains no artificial additives, no ani-
mals were harmed in its construction, and no calculators
were employed to work out the values of the extra com-
ponents! The component values listed work, but their
selection was quite arbitrary. So a detailed specification
is not provided.

C1, which sets the basic oscillator frequency, is a
polystyrene capacitor: probably anything other than a

Parts list

R1 3-9kQ
R2 3-9kQ
R3 1kQ
R4 1kQ
R5 820kQ
R6 1kQ
R7 100kQ
R8 TMQ
R9 100kQ2
R10 4.7kQ
R11 4.7kQ
R12 100kQ2
R13 4.7kQ
R14 2-2kQ
R15 5600
All 1%, 0-25W

ceramic type would do. A piezo-ceramic tweeter was
used because it’s cheap and, more importantly, we had
one in stock. The type used can be obtained from CPC
as part number AR70987. The instrument case is avail-
able from CPC as part number EN55046 or from MPS
as part number YK24B.

If I ever get around to producing a Mk 2 version I
might perhaps make it a little more sensitive, use some-
thing more practical than a toggle switch and select
component values more carefully.

Feel free to experiment and improve on the Mk 1!

VR1 47kQ) preset

C1 4.7nF polystyrene
C2 220nF polyester
C3 2.2uF electrolytic
D1 ZN423

D1 2mA LED

IC1 TLO82

1C2 4046

Tr1 BC182

Tr2 BC182

LS Piezo-ceramic tweeter

Case, double-pole on/off switch (SW1), banana sockets, tri-pad PCB and

two PP3 batteries with connectors.
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Reports from
Christopher Holland,
Pete Gurney, LCGI
and Hugh Cocks

430

Updating Digibox EPG
Software

The SkyDigital electronic pro-
gramme guide software has been
updated at a rapid rate since the
launch of the service. To see which
version is in the digibox, go to the
system set-up menu and press 5,
the system details option. The EPG
software version is at the bottom of
the system details list.

To force the receiver to down-
load the latest version, remove the
mains power — also remove the
viewing card just in case of a prob-
lem here. Hold in the back-up but-
ton on the receiver’s front panel
while reapplying mains power.
After a few seconds the front panel
LEDs will all light up and you can
release the button. It takes a few
minutes for the upgrade to be com-
pleted. Once done, the receiver
reverts to standby. You can then go
back into the system details menu
to see if a new version is in place.
At the time of writing, version
2.1.20.2 is the current one. C.H.

Amstrad SRD500

Low audio output was the com-
plaint with this receiver: the TV
set’s volume control had to be at
maximum before anything at all
was audible. To narrow the field of
search, an initial check was made
using the scart output. The result
was normal audio, which reduced
the search area to one IC.

Audio is taken from the left-
and right-hand channels at the scart
socket, combined via a resistor net-
work and fed via C771 (10uF,
25V) to the operational amplifier
IC307d, which acts as a buffer.
Voltage checks around this IC
failed to reveal anything amiss, but

a scope check showed that there
was no signal input. When tested,
C771 was found to have fallen in
value to 1uF.

The audio was certainly better
when a replacement had been fit-
ted, but was still low, There’s a
similar coupling capacitor for the
output from IC307d, C346 (10uF,
25V). Once this had been replaced
there was normal sound. P.G.

Low-threshold Reception
An Irish bar along the coast from
here was keen to receive the Irish
sports channel Setanta via Telecom
2C at 3°E (12-606GHz with verti-
cal polarisation). Unfortunately we
are right at the edge of the 2C foot-
print in southern Portugal. As a
result you get beam-edge wobble
during the 24-hour period, and
reception from morning to early
evening is tolerable only when a
2-8m dish is used — reception is
non-existent during the night! Over
the course of about half an hour in
the early evening the signal fades
out in front of your eyes.
Fortunately the bar had been
aware of the problem before pay-
ing its subscription and the arrival
of the specially modified
VideoCrypt decoder. I connected
the decoder to a Pace MSS228/L.T
low-threshold receiver. Operation
of this fairly recent receiver fol-
lows normal Pace analogue prac-
tice, but threshold extension is
adjustable on a per-channel basis
by first pressing the level button on
the conventional Pace remote con-
trol unit. A bar display then
appears on the screen, and the
receiver can be made more or less
sensitive by moving the bars across
the screen using the remote-control

\}

atelit Notebook

buttons to the left and right of the
menu button. Once the required
picture quality has been has been
achieved, you press the store but-
ton. This facility operates indepen-
dently of the normal blue-screen
tuning menus, where the vision IF
bandwidth can be switched
between 15 and 27MHz to give
basic picture improvement along-
side the normal tuning parameters.

White dots disappear as if by
magic when the sensitivity is
increased, but a price has to be
paid for this improvement.
Captions start to streak badly when
too much extension is used.
Fortunately the VideoCrypt system
is fairly tolerant of weak signals,
and the receiver has its first few
channels stored with varying
degrees of threshold extension at
the same frequency.

If the Irish sports channel goes
over to MPEG-2 transmission/
encryption with the same satellite,
reception will no longer be possi-
ble here as there is no such thing as
digital extension!

I’ve tried this receiver with
weak South American and African
C band (4GHz) signals. It works
excellently. C-band LLNB selection
(5-15GHz local oscillator frequen-
cy) is carried out via the installa-
tion menu. The only disadvantage
is that C-band frequencies cannot
be keyed in directly via the remote
control unit — the receiver will tune
up and down the band only manu-
ally. H.C.

Sky Digibox: Adding
Extra Channels

It’s not widely known that the digi-
tal satellite Astra 2A transmits a
couple of free-to-air channels that
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do not appear automatically in the
Sky electronic programme guide
(EPG). Further channels could be
added in future. You can include
them in the guide, and can also add
free-to-air channels transmitted via
Astra at 19-2°E or Eutelsat at 13°E,
though the digibox will receive
only signals that have a symbol
rate (SR) of 27,500 or 22,000. The
digibox is somewhat touchy when
used with other satellites however,
so if the customer has a real inter-
est in non-Astra 2A digital chan-
nels it’s best to use a separate
receiver.

The main free-to-air channels
not listed in the Sky EPG are
Chinese News and Entertainment
(CNE), which is transmitted
between 9 p.m. and 3 a.m. at
11-758GHz with horizontal polari-
sation, and Travel, which is at
12.032GHz with horizontal polari-
sation and is nothing to do with the
Sky Travel channel. Another
example is CNN radio at
12-051GHz with vertical polarisa-
tion. We'll use the CNE channel as
an example of how to load chan-
nels into the digibox’s memory.

Go 1o the services menu and
select option 4, the system setup
menu. Again go to option 4, add
channels — see photograph 1. The
manual tuning menu will then
appear. Enter the frequency
(11-758) and the polarisation (H).
Leave the symbol rate and forward
error correction (FEC) as they are,
at 27-5 and 2/3 respectively. See
photograph 2. Once the frequency
and polarisation have been set, go
to find channels and let the receiv-
er scan the 11-758GHz digital
block. On completion of its scan
the following channels should be
displayed on the new channels list,
see photograph 3: Channel 5, The
Box, CNBC, Sky Sports News,
Channel 4 CNE and FilmFour.
Apart from CNE these channels are
already included in the Sky EPG:
add CNE by highlighting its name
and pressing the yellow store chan-
nel button. A tick will then appear
alongside CNE, as shown.

To select the channel, press the
TV Guide button and press option
8, the other channels menu. See
photograph 4. CNE will be listed
here and can be viewed by high-
lighting it and pressing select.
Remember that it’s only on-air
between 9 p.m. and 3 a.m., though
a channel identification is present
outside these hours.

The above channels are free-to-
air and can therefore be loaded into
a non-Sky digital STB. Additional
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channels that can be stored in this
type of receiver are: CNN, Shop!
and QVC UK at 12-051GHz verti-
cal; Sky News at 12-070GHz hori-
zontal; and BBC Parliament at
12-148GHz horizontal.

In the Hot Bird position (13°E)
you can, for example, add the
Italian RAI channels to a digibox
EPG. The procedure is as follows.
Connect to the digibox a dish
aligned to 13°E and enter
11-766GHz, vertical polarisation.
Repeat the previously-described
scanning procedure. A list of the
channels that have been found
should then be displayed, in this
case RAII, RAI2, RAI3, RAI
Widescreen, RAI Sport Satellite,
TEST2RAI and TEST3RAL
Highlight each channel in turn and
tick it into the memory, using the
yellow button. But, as previously
mentioned, if the customer is inter-
ested in the Hot Bird channels the
Sky digibox is not the ideal receiv-
er to use. A dedicated receiving
system with a non-Sky digital STB
will give better results.

The Sky digibox can crash if too
many channels are added in the
extra channels section. It can also
be quite stubborn sometimes and
be convinced that no 13°E signal is
present. At other times it behaves
impeccably!

Going between these non-Sky
EPG channels can be awkward.
You can’t just flick through them
by using the up and down buttons:
you have to revert to the other
channels menu and select the
required channel from the list. But
going back to an EPG channel is
easy: just key in the channel num-
ber, e.g. 104 for Channel 4, and it
will appear.

Two very useful features that
are missing with digiboxes are a
last channel recall facility and a
favourite channel list. One hopes
that these facilities will be made
available with future models.

When 11-798GHz horizontal is
scanned you will find BBCI
Wales and BBC1 Scotland (with
the standard digibox SR and FEC,
i.e. 27,500 and 2/3). BBC1
England and BBC1 Northern
[reland can be found at
11-720GHz, again with horizontal
polarisation. But the Sky viewing
card has authorisation for only
your local BBC region: it automat-
ically places this on channel 101,
ignoring the other BBCI regions
which are not viewable after the
extra channel scan though the
channel name and programme
identifcation are seen. C.H.

SATELLITE

=01 8.22pm Tue 26

5 SYSTEM DETAILS
5 SIGNALTEST
SYSTEM TEST

Photo 1: The system setup menu, with add chan-
nels highlighted.

Polarisation

Symbol Rate (Mbaud)

FEC

B Roset Symbol Hote b 11 C sethings

Photo 2: Enter the frequency and polarisation (CNE
details shown here). This menu will first appear
with the default frequency 11.778GHz, vertical.

Store Channel

Pressf 1T

Photo 3: After the frequency-block scan, the digi-
box comes back with the list. CNE can then be
stored as described in the text and will be added to
the other channels menu.

e

Remave
SELECT 2o

Photo 4: The other channels menu, with CNE added.
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The BARTV
{Television of
Bosnia) pattern
resembles a test
card of the Sixties.
It was received as
a digital signal
{(clear MPEG-2,
27,500 SR, 3/4
FEC) from Eutelsat
at 13°E - the
12-520GHz vertical
transponder.

DX

and

Satellite Reception

Terrestrial DX and satellite TV reception. News from abroad and
from the satellite belt. A multi-standard receiver from Comet. And
some aerial history. Roger Bunney reports

here was very little by way of

terrestrial DX reception during
January. The only Sporadic E activ-
ity occurred at midday on the 6th
and 15th, when signals were
received on channels R2 and E4
respectively — source unknown, as
reception was of unidentified pro-
gramming. The 21st brought a
slight tropospheric lift, with recep-
tion of French/Benelux UHF sig-
nals in the south east.

F2 Reception

F2 layer activity can be expected to
increase as the sunspot count rises.
Several people have already report-
ed reception of various communica-
tions signals across the 30-45MHz
band. To monitor this band you
will need either an elderly commu-
nications receiver such as an
Eddystone 770R plus preamplifier
or a modern scanner — one that can

re.
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tune quickly across the band to find
signals and can switch between AM
and narrow FM.

Many North American police
and domestic utility signals are
audible in the late afternoon. The
mornings bring signals from E and
SE Europe as the MUF rises. On
December 16th ch. R1 video
(49-75MHz) was just audibie with a
scanner. Skywaves reports that the
local police in Montgomery,
Alabama have been heard in
Europe at 37-160MHz. There are
numerous studio-transmitter links
below 30MHz, often used for
reverse music feeds to mobile radio
station vehicles. So, if you hear a
US Medium Wave signal at say
25-870MHz from WFLA, Tampa
using narrow-band FM, your scan-
ner isn’t faulty: what you are hear-
ing is the studio transmitter output
using a modified CB whip aerial to
communicate with the traffic spot-
ter plane that inserts observations in
the local WFLA news.

Town pagers at 35-22 and
35-58MHz have been heard during
previous winter F2 openings, with
audio loop idents, but these have
largely been superseded by data
paging. Signals have been so strong
that they would break through at
the receiver’s IF!

DTT

With digital terrestrial TV now
spreading across the UHF bands,
interleaved with the standard
four/five analogue transmissions
per transmitter, so the incidence of
DTT interference is increasing.
Channels that were once empty are

now filling up with DTT, decreas-

ing the potential for DX-TV recep-
tion and also, incidentally, increas-
ing the interference experienced by
domestic TV viewers.

The situation will worsen, so
greater thought will have to be
given to the use of more directional
aerials, with sharper beamwidths
and reduced side-lobe pickup.

Analogue TV should be around
until about 2014. An earlier switch-
off, say in 2010, is likely in main-
land Europe.

Amateur TV
The British Amateur Television
Club has just produced issue num-
ber 185 (February) of its magazine
CQ-TV, marking the fiftieth
anniversary of the BATC. The size
has gone up from A5 to A4, with a
glossy cover. The publication is
very impressive: my congratula-
tions to editor lan Pawson for his
courage in taking this dramatic step
forward. For details of BATC
membership, contact Dave Lawton,
GOANO at Grenehurst, Pinewood
Road, High Wycombe, Bucks
HP12 4DD, phone no. 01494 528
899 or e-mail
memsec @batc.org.uk

There is concern that the
435MHz ATV band may be lost, as
some authorities appear to think it’s
underused. There is undoubtedly
commercial interest in the band. If
you are an active ATV operator at
435MHz, contact Graham Shirville,
G3VZYV with details as soon as
possible. It’s a question of use it
and prove it or lose it — you'll
never get it back! Graham’s address
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is The Hill Farm, Potsgrove, Milton
Keynes, Bucks MK17 SHF. Phone
01525 290 343 or e-mail
g3vzv@amsat.org

Satellite Reception
Following the mid-December
Desert Fox campaign, the Iraqi
Space Channel is back on air via
NileSat-1 at 7°W, with a digital
downlink at 11-823GHz vert (SR
27,500, FEC 3/4). There was a spe-
cial propaganda event on the
evening of January 17th: in view of
the sync disturbance/dropouts it
must have been a recording.

For mature DXers such as
myself, who hanker after the days
when summers were always sunny
and monoscope test cards pre-
vailed, it was a delight to come
across the Television of Bosnia test
card via Eutelsat W2 at 16°E. The
signal is an analogue one at
11-163GHz hor. You first get an
uplink test pattern ident BOS-SAR-
3 then, at 2024 GMT, the home-
grown test card appears for six
minutes prior to the evening pro-
grammes.

While checking out the regular
transatlantic circuits via New
Skies/Intelsat K (21-5°W) on the
evening of January 5th I came
across, at 11-590GHz vert (Reuters
lease, SR 20,145, FEC 3/4), fre-
quency bars with the inlaid caption
LONDON VIA 332.5E IS 605
TIERNAN CHA. The time was
2300. Nothing appeared by way of
moving pictures. I assume that the
reference was to another news cir-
cuit, via the 605 craft at 27-5°W,
from Tiernan, China.

Cyril Willis tells me that the
GMTYV SNG truck UKI-149 is still
in business at 21-5°W most morn-
ings with analogue transmissions.
On January 22nd he received a live
news insert from the Hastings
police station with an update on the
missing girls who were later found
at Eastbourne. A favoured spot to
find UKI-149 is 11-529GHz.

Check out 48°E: the currently
redundant Eutelsat II F3 is being
moved there from 16°E and should
have arrived by the time you read
this.

On January 27th UKI-425
OTRANTO (a naval base) provided
coverage of the NATO naval pres-
ence in the Adriatic in connection
with the Kosovo troubles. This was
a new UKI number to me. The sig-
nal was digital (SR 5,632, FEC 3/4)
via Intelsat K at 11-566GHz hor.
That same evening Telefonica, the
Spanish telecomms carrier, provid-
ed an analogue insert for the
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Spanish TVE network from outside
an unknown cafe. There was no
closedown ident and a rapid switch
off, suggesting that the crew
departed rapidly. This was at
11-697GHz hor via PAS-3R/6 at
43°W.

On the 28th there was live cov-
erage from rubble-strewn streets in
Columbia. This was a digital signal
at 11-595GHz, again via Intelsat K.
The APTN COLOMBIA EARTH-
QUAKE SITE caption appeared on
colour bars. There were several live
reports to US networks: also
onwards, over the Atlantic,
transcoded to PAL for European
use.

I’ve been logging very high-
level 3-448 and 3-623GHz (RHC)
C-band carriers at about 40°E using
my old 1-5m dish. They are com-
pletely noise free. It’s definitely not
Gorizont at 53°E. Can anyone iden-
tify this mystery bird?

Terrestrial News

RSL-TV: The Isle of Wight RSL
station TV-12 has applied to the
ITC to use increased power, from
1kW to 2kW ERP, at its ch. E54
Rowridge transmitter to improve
reception for both island and main-
land viewers. A newstext service,
in conjunction with local papers, is
to start shortly. Response from
mainland viewers has been far
higher than expected. TV-12 has
also applied for the West Sussex
RSL-TV licence — an area based
around Chichester.

The Southampton RSL-TV
licence has been awarded to Solent
City Television, which plans to run
a 24-hour local-programming ser-
vice, starting in October, financed
by advertising and sponsorship.
France: A new broadcasting bill is
expected to be introduced in late
summer, after the European
Parliament elections. The govern-
ment will seek a national poll to
gain support for changes that are
likely to include reduced advertis-
ing revenue for the France 2 and 3
networks.

The Netherlands: SBS was due to
open a second network, NET 5, on
March iIst. It will be aimed at a
largely female audience. SBS is
hoping to achieve an 18 per cent
market share.

Estonia: TV5+, a commercial
channel, is expected to open short-
ly, increasing the number of com-
mercial channels to four. There
may be a reduction when the fran-
chises come up for renewal at the
end of August.

New Zealand: Wilson-White has

DX-TV

Digital reception tends
to produce either a
good-quality picture or
nothing at all. As the
signal level becomes
marginal, video breakup
occurs and the audio
cuts in and out. This
example of video
breakup occurred with
the BT Washington feed
via Intelsat K at 21-5°E.

formed a Y2K group to provide an
early warning of millennium prob-
lems in the Pacific region on New
Year’s Day 2000. NZ is twelve
hours ahead of the UK and will be
the first country to experience any
such problems. Wilson-White will
run a ‘beacon alert system’ to
spread the word internationally as
problems arise in NZ.

Aerial Techniques .

Digital satellite
Dx and domestic

al satellite F_Kx‘ ers
i set top digi boxes

Sky digit

ON digita
i

"

Rotators, masts
and brackets

Multisystem digital video standards
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Available by return of post for
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credit card (fully refundable on
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Digital Satellite TV and ON digital
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11 Kent Road, Parkstone, Poole, Dorset BH12 2EH 5. |
Tel: (01202) 738232 Fax: (01202) 716951 E-mail: atech@dircon.co.uk
{All prices are inclusive of VAT, delivery by courier £10.00})
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DX-TV

The Double Dublex
aerial, designed to
counter heavy ghost-
ing in extreme fringe
areas, was featured
in Aerialite’s 1957
trade catalogue. This
version is for hori-
zontal polarisation.
Quoted performance
figures were: 9-1dB
forward gain; 62°
acceptance angle;
29dB front-back
ratio. With its
crossed, folded ele-
ments it could have
been a forerunner for
efficient Band |
DXing.

434

Multi-standard Receiver
Gareth Foster has drawn attention
to the Goodmans C520 multi-stan-
dard receiver which Comet is sell-
ing at £139.95 (January price). The
5-5in. receiver covers the TV bands
in the 48-860MHz spectrum,
decodes PAL and Secam colour
and has system B/G/I/D/K/L capa-
bility. At VHF there is automatic
switching from the lo to the hi
band, also out-of-band (cable chan-
nel) coverage. The receiver has
baseband audio and video
inputs/outputs and operates at 12V
DC - a 13A mains power supply is
included. Gareth points out that the
instruction booklet is none too well
written, suggesting that the cover-
age is less than it actually is.

Satellite News

Hong Kong based Star TV
switched off decoder authorisation
for Indovision C-band viewers (via
Palapa C2 at 113°E), blacking out
all 19 channels on December 13th.
Problems arose when Indovision
failed to pay debts rumoured to be
over $25m. A limited service con-
tinues via Cakrawarta at 107°E, but
this is in S band (2:6GHz).

The Italian government, con-
cerned about the power of Rupert
Murdoch’s News Corporation, is
considering the introduction of a
broadcasting bill that would limit
advertising revenues and establish
quotas for European-made pro-
gramming. News Corporation has
agreed to buy 80 per cent of the
Italian ‘Stream’ digital service.

Euronews is to go over to digi-
tal transmission only from Hot
Bird at 13°E from end March.

Several PanAmSat craft devel-
oped control processor problems
last year and continue in operation

by using standby equipment. The
same problem is now understood to
have occurred with PAS-4. Galaxy
81 and PAS-4 have also apparently
developed battery cell failure, mak-
ing them vulnerable during solar
eclipses/darkness.

According to SatFACTS maga-
zine (New Zealand) the Pace-
designed Sky digibox Model
DSR620 (New Zealand version)
manufactured by Dovatron de
Mexico radiates a high level of
UHF interference when a terrestrial
aerial is plugged into the diplexing
arrangement at the back.
Apparently chopper power supply
shash and digital processor har-
monic beats go to the terrestrial
aerial as modulated UHF interfer-
ence which is sufficient to affect
neighbouring TV sets.

Aerials of Yesteryear

You would think that domestic
VHF TV aerials are a thing of the
past, but some stalwart alloy mon-
uments to a bygone TV era are still
to be seen adorning chimney
stacks. While visiting my daughter
at Guildford recently I noticed sev-
eral combined Band /Il aerials of
a type made by C Aerials of
Croydon. After maybe thirty years
they were still intact.

This is less likely to be the case
with the monster Band I Telerection
aerials such as the Multimus, which
featured a delta matching arrange-
ment on the dipole. A dramatic
upward tilt of the aerial by perhaps
15° was claimed to provide
enhanced reception in extreme
fringe areas. You still see versions
for channel 5 (Wenvoe) in Wiltshire
and Dorset, often with parts of the
elements missing because of metal
fatigue collapse — Telerection often
filled the elements with sawdust or
sash cord to minimise vibration.
The company’s smaller, stacked
Band III systems, with straight
dipoles and phasing bar termina-
tions, have stood the test of time —
examples that are largely intact are
still seen. Telerection eventually
became part of the Thorn group:
prior to its closure, most of the
Weymouth factory’s output went to
the rental market.

If you pass through the village
of Corfe on Purbeck you will see a
Dale Parabolic Mk 1 Band III sys-
tem on a disused building. It has a
series of eight reflector elements
mounted on a curved boom, with a
single dipole at the focal point.
These aerials were popular in hilly
areas, where ghosting was a prob-
lem, and a Mk 2 version with a V-

type corner reflector was subse-
quently introduced.

When sorting out old catalogues
after a recent house move I discov-
ered a lot of interesting material.
Fringevision Ltd. of Marlborough
made very substantial aerials of
largely alloy diecast hardware. The
company also sold components for
the home constructor. The
Fringevision catalogue I found fea-
tures a dipole and an H aerial for
the “new” 90MHz BBC FM trans-
missions from Wrotham, so it must
date from the mid-Fifties. This was
a golden era, when Band III was
being opened up across the UK.

Fringevision didn’t survive, but
Maxview Aerials of Norfolk did.
Aerialite’s trade catalogue for
1957, its silver jubilee year, shows
up to four-element Band I arrays
and double mounting kits to stack
the aerials for extra gain. The com-
pany’s double Dublex, a stacked
horizontal X arrangement, was per-
haps a forerunner for wideband,
omnidirectional DX-TV systems.
The Dublex consisted of folded
elements.

I also found an almost mint
copy of The Radio Constructor
dated November 1960. On page
276 there’s a report of a visit to a
TV dealer in Buckingham, where
Ian Beckett was then a TV engi-
neer. lan confidently announced
“there’s something coming in now”
and, within five minutes, the
reporter was astonished to find
himself looking at Test Card G
from Budapest. Exiting, pioneering
times.

Amongst the aerial catalogues I
found a mint condition World
Radio Atlas and Gazetteer for
1933. It lists “The Concerts of
Europe”. Daventry 5XX for exam-
ple then radiated the National
Programme, and a new station at
Droitwich was shortly to open with
greatly increased power. Daventry,
the home of Empire Services, had
seven short-wave transmitters,
GSA to GSG, in operation in the
16 and 49m bands. The smaller
regional relays, such as
Bournemouth 285-7m, relayed the
London regional programme.
Hamburg 331-9m is listed as
“sometimes sending morse letters
HA ... in the interval and often
strikes gong before announcing”!

It’s always interesting to get a
glimpse of earlier periods. If you
are moving house or clearing a
workshop, please don’t throw away
any old aerial catalogues. Just let
me know what you might have
available.
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ESR METER
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continued from page 427

bulb. A mid-scale reading of this order may be more
appropriate for testing surface-mounted electrolytic
capacitors, which seem to have higher ESR values. I
have no data on this type of capacitor at the time of
writing however.

Anyway, the value of R4 used here, 2-7Q, does affect
the source voltage to an extent that has to be consid-
ered. The current that flows through the bulb is con-
trolled by the setting of VRI1. R3, being only 1Q, does
not affect the operation of the oscillator.

Scale calibration with an 0-100 dial ideally follows
the rule

Reading = (R3 + R4)/(R3 + R4 + ESR) x 100.

In practice the signal becomes so low at high ESR val-
ues that some non-linearity in the circuit is apparent,
the result being a slight departure from this formula,
Because of this, it’s better to use either fixed resistors
to calibrate the scale or copy Fig. 7. If a standard 90°
movement of a different size is used, it is easy enough
to reduce or enlarge the scale by photocopying.

Setting Up

The first consideration is the oscillator’s output level.
With the specified lamp, the oscillator will work down
to 2V peak-to-peak. But bear in mind that the oscilla-
tor’s output setting is not important in itself — full-scale
deflection is simply adjusted by VR2 with the test leads
shorted together. Low setting of the oscillator’s output
provides a longer battery life, reducing the level at
which the bulb ceases to function as a regulator. The
test signal can however be so low at high ESR values
that accuracy suffers. In practice an oscillator output of
about 5V peak-to-peak is a good compromise.

If an oscilloscope is not available, the following sim-
ple method can be used. Connect a 1 resistor between
the test leads and turn the set-zero control VR2 (shown
incorrectly as a preset in Fig. 5 last month) anticlock-
wise. Advance the setting of VR slowly. Just after the
half way point the oscillator will start up and the meter’s
pointer will deflect. Carry on until the buzzer sounds
steadily. At this point the oscillator’s output should be
close to 5V peak-to-peak. Note that with each adjust-
ment the pointer will twitch briefly as the bulb settles,
giving the impression that the potentiometer is noisy.

Table 1: Typical ESR values at 100kHz.

Capacitance value Voltage rating Impedance*
1uF 50V 4Q
2.2puF 50V 2.8Q
4.7pF 50V 2.4Q
10pF 63V 1-9Q
22uF 50V 1.3Q
47pF 25V 1.3Q
47uF 50V 0-7Q
100pF 16V 0-5Q
100pF 35V 0-25Q
220uF 16V 0-25Q
220uF 35V 0-114Q
470pV 16V 0-114Q
470pF 35V 0-065Q
1,000pF 16V 0-065Q
1,000pF 25V 0-041Q
2,200uF 25v 0-036K2
2,200pF 35V 0-034Q
*When new - low-ESR type.

Leave the set-zero control at minimum and observe
the operation of the bulb by switching on with the
probes shorted together. You will see the pointer
deflect high then almost immediately jump down to the
stabilised position.

Once the oscillator’s output has been set, adjust VR2
for full-scale deflection with the probes shorted togeth-
er. Finally, centre the control knob.

Using the Meter

Experience with the meter provides the best guide as to
what ESR value to expect of a good capacitor. Some
general guidelines can be given however. The reservoir
and smoothing capacitors on the secondary side of a
chopper power supply should all give readings of less
than 0-5Q. A practical ESR limit is 0-05Q. With an
electrolytic capacitor of 100pF or over value, you
should expect a reading close to this and certainly
below 0-5Q.

There are some exceptions however. I'll mention
them here as they can cause confusion. A high ESR
value is to be expected with 1pF, high-voltage elec-
trolytics: if the meter deflects at all, the capacitor is
often OK. This type of capacitor is widely used as a
start-up component. Being operated in a DC context, its
ESR is less important. As an example a new 450V type
may well produce a reading of the order of 30Q. At the
other end of the range you get the 1,000pF, low-voltage
type. If one of these doesn’t produce a reading of 0-1Q
or less it’s duff.

Table 1, from Dubilier, provides a useful guide. In
addition, if you are unsure what reading to expect it’s
easy enough to make a comparison with a similar type
from your well-stocked tray of electrolytics.

The meter has good protection against placing the
probes across a charged capacitor, but this should of
course be avoided. The only real cause for concern is
the ‘main smoothing block’, i.e. a mains bridge rectifi-
er’s reservoir capacitor. We all know that this capacitor
can deliver a hefty punch when a power supply has
failed to start up. If you are of the type with a tendency
to such accidents, it would be prudent to wire a couple
of beefy diodes back-to-back across the meter’s input.
This should protect the meter, but it won’t help your
heart - or your probes - in the event of such a misfor-
tune. It's good practice to discharge this capacitor with
a mains-type bulb — it is always reassuring to have a
visual indication that little charge remains. See warning
note later.

Inductance

As the meter operates at 100kHz, any inductance in the
circuit under test becomes significant. The loudspeaker
that reads 8Q on your conventional ohmmeter appears
to be nearly open-circuit with the ESR meter.

This property can be quite useful. When testing a line
output stage for example you might find that there’s a
short-circuit across the transistor. In this event there are
in general three possibilities, (a) the transistor is short-
circuit, (b) the line output transformer has a primary-to-
secondary short, or (¢) the HT line has a short-circuit
across it. If the short-circuit is still present when the
ESR meter is used, the transistor is almost certainly the
culprit: in the other two cases the ESR meter will give
an open-circuit reading because of the inductance of the
transformer’s primary winding.

Video head testers operate by measuring, in effect, the
inductance of the head. Its impedance falls as the gap
deteriorates with wear. Although this meter operates at
a frequency that’s inappropriate for a video head, it can
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give a relative indication of the head’s condition. I
don’t have a collection of heads in various states of
health to be able to confirm any figures, but it seems
that new heads produce a reading of about 2Q while
worn heads produce a reading of about 1€2.

Inductors with millihenry values, of the type used in
EW modulator circuits, normally give an open-circuit
reading. But if a shorted turn is present the inductance
drops dramatically and the meter’s pointer will deflect.

Analogue v Digital

In dealing with the problem of in-circuit ESR measure-
ment I’ve used traditional analogue technology. But, as
is often the case, there’s another way of doing things.
Bob Parker, an engineer ‘down under’” who was con-
vinced of the importance of such an instrument, first
tried analogue circuitry. After “a few fairly unsuccess-
ful attempts” he opted for a digital approach. His solu-
tion is to use a Zilog processor with, instead of a
sinewave as a test signal, short current pulses applied to
the capacitor being tested. The resultant voltage pulses,
which are proportional to the electrolytic’s ESR, are
compared to the level existing on a ramp generator.
Time measurement by the Z86 processor determines
the amplitude of the pulses.

As far as the power requirement is concerned, there’s
a parallel in the form of a remote-control handset. The
LED is pulsed with a high current for a short period, the
average current drawn being low. The brief high cur-
rent is supplied by a reservoir of stored power in an
electrolytic capacitor that’s wired across the battery’s
connections.

Friendly rivalry between the analogue and digital
camps has existed for a long time. This brings to mind
an old story that sums it up well. Two male engineers,
one specialising in digital design and the other in ana-
logue design, are working together in a lab. A nude
female appears at the door, attracting the attention of
both men. This vision of beauty announces that every
ten seconds she will reduce the distance between her-
self and the engineers by one half. The digital engineer
looks disappointed and cries “that’s terrible, she’ll
never get here”. The analogue engineer smiles and then
replies “that’s OK, she’ll get close enough”.

More on ESR
Bob Parker (Electronics Australia, February 1996) puts
it this way.

“The electrolyte has an electrical resistance which,
along with the (negligible) resistance of the connecting
leads and aluminium foil, forms the capacitor’s equiva-
lent series resistance. Normally the ESR has a very low
value, which stays that way for many years unless the
rubber seal is defective. Then the electrolyte’s water
gradually dries out and the ESR creeps up with time.
The electro gradually comes to act like a capacitor with
its own internal series resistor . . . Heat makes it worse.
If an electro is subjected to high temperatures, espe-
cially from heat generated internally as a result of large
ripple currents, the electrolyte will start to decompose
and the dielectric may deteriorate — the ESR will then
increase far more rapidly. To make things worse, as the
ESR increases so does the internal heating produced by
the ripple current. This can lead to an upward spiral in
the capacitor’s core temperature, followed by complete
failure — sometimes even explosive . ..”

Both Bob (Dick Smith Electronics) and Ray Porter, in
an article on ESR meter design in this magazine a few
years back, mention the use of fixed resistors to assist
with meter calibration. Armed with this information,
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and considering the fact that ESR is an in-phase com-
ponent, I have made the assumption in my calculations
that ESR amounts to the same thing as an equivalent
fixed resistor.

Other uses for the meter emerge the more it is used.
For example, non-electrolytic capacitors can be mea-
sured and their capacitance estimated. But because of
the different types of capacitor construction in use, |
can’t come up with any hard and fast rule. A lower limit
for measurement is about 0-1pF. There seems to be less
and less need these days to measure the actual value of
a capacitor. With line output stage tuning capacitors
and timing components a conventional capacitance
meter is more appropriate.

The ESR meter is one of those things that, once you
have one, you wonder how you ever managed without
it. Hats off to whoever came up with the idea — it’s not
mine. I’ve just taken this opportunity to share with you
the course I adopted to end up with the solution pre-
sented here. I haven’t clapped eyes on the Wizard yet —
we can’t afford one down here in Wales. I'd like to
know how the Wizard designer approached the prob-
lem, but no information has come my way.

The idea for my meter was triggered off by the
Wizard. When I first read about it I was impressed. It
would test that most troublesome of all components, the
electrolytic capacitor. Not only that but it would do so
in-circuit, ignoring associated components. I liked the
idea of a conventional meter movement with its easy-
to-interpret scale, also the buzzer feature for quick
checking. But the meter was shrouded in mystery and
its price tag was beyond me. So I decided to have a go
myself.

Development

A clear picture formed in my mind as to how to go
about it. My idea was to supply a low-value resistor
(10Q) with a constant-current 100kHz sinewave,
amplify and rectify the resultant voltage waveform
across this resistor and feed it to a meter movement. In
this situation the meter is to be set at full-scale deflec-
tion. The test leads were to be connected across the
resistor. Now if the capacitor being tested has an ESR
of say 10£, the voltage across the resistor would fall by
half. Thus half-scale deflection would correspond to an
ESR of 10Q and so on. A very low ESR (good capaci-
tor) would produce a near-zero reading while a poor
capacitor would have little effect, the pointer remaining
at near full-scale deflection. The result is a meter scale
in opposite sense to that of the Wizard.

Within a couple of months of the start of development
work on the project I had a working prototype and
decided to write an article about it. Then, at the
eleventh hour, I had second thoughts. Something was
nagging me. The meter looked OK, did its job, and oth-
ers were happy with it. But after using it for some time
I felt that something was not quite right.

My main concern was that it seemed to be very sensi-
tive to the inductance of the test leads. This impedance
meant that even with the test leads shorted the reading
could not be brought down to zero. I had introduced
measures to offset this, but in this connection a more
serious problem emerged after some further use.

When a capacitor with a very low (near zero) ESR
was being measured, the pointer would vary about the
zero point if the distance between the test leads was
altered. If they were close together, their inductance
would tend to cancel and the reading would decrease. 1
was aware how important it was to be able to differen-
tiate between say 0-5C2 and 0-1Q or between 0-1€2 and

ESR METER
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zero. This was a design weakness, and I was not happy.

At this time Bob Parker’s K7204 ESR meter became
available. I had one with which I could make a com-
parison, and noticed the same sensitivity to inductance
that I was experiencing. Both meters monitor the volt-
age across the capacitor, whereas the Wizard measures
the current through the capacitor — this was clear from
its scale.

I went on to build a little circuit to do just that and, lo
and behold, this over-sensitivity disappeared. The effec-
tive lead impedance dropped dramatically, and that
which remained could be simply compensated for by
means of the FSD preset. So it seemed that the Wizard
way was the right way. All this can be explained using
the relevant maths, but I'm not about to brush up on my
theory and extend this article longer than it is already.

Reluctantly, I accepted that I had to scrap my original
idea and start all over again. This was by now becoming
an obsession with me — I had to come up with the best
solution, and it had to be the simplest.

Certain things had to go. After some use I realised that
plugs and sockets for the test leads were out of the ques-
tion. Their increasing contact resistance made low-chms
readings unreliable. I had also been determined that the
meter should operate with a single PP3 battery.

To this end I had built a DC-DC converter to provide
a negative supply line. This provided operation down to
7V. But it used 7mA and greatly increased the circuit

complexity. To do away with it meant that I needed a
higher supply voltage. The use of two PP3s in series to
obtain this may seem to be a backwards step, but isn’t
really. The meter now takes half the current used by the
first prototype, and will regulate down to less than 5V
per battery. In fact the meter reading remains unchanged
over the supply range 10-30V with the oscillator set at
5V peak-to-peak.

Now, almost a year after building my first prototype
and quite a few versions later, I have presented this — my
final (?) solution!

Warning

It seems that forgetting to discharge the main smooth-
ing block or HT reservoir capacitor before measure-
ment is a more frequent occurrence than had been
expected. When this happens R4 at least will blow. As
replacing components on stripboard is a messy job, I
strongly recommend that protection is built in. A small
board with two 1N4007 diodes wired back-to-back and
a 1A (N25) circuit protector in series with one of the
test leads can be mounted on the back of the meter
movement,

Thanks

I have to thank Martin Pickering for his constructive
comments after testing an earlier, voltage-sensing proto-
type meter.

Components list

Item Value/type Order code
R1, R2 3kQ, 1% M3K
R3 1Q M1R
R4 2.7Q M2R7
R5, R7, R9 10kQ M10K
R6, R8, R15 100kQ2 M100K
R10 91kQ M9 1K
R11 5.6kQ M5K6
R12, R13,R14 56kQ M56K
R16 2.7kQ or 10kQ* M2K7 or M10K
VR1 500Q cermet preset WR39
VR2 10kQ linear potentiometer JM71
*Value for current economy
C1, C2 470pF, 1% polystyrene BX53
C3, C4,C7 0:-1pF miniature resin dipped RA49
C5, Cé 22pF, 16V VH09
iC1,1C2, IC3 TLO82CN RA71
D1, D2, D3, D4, D5 1N4148 QL8o
D6 Flashing LED plus clip QY96 and YY40
LP1 Miniature wire-ended
28V, 24mA lamp BT44
M1 100pA meter movement CPC code PM11125
Swi1 DPST switch RD17
Buzzer Miniature alarm CPC code LS-M3
Stripboard JPa7
Case ABS box type BM22 Cccs3
Knob YX01
Batteries Two PP3s plus clips HF28
Probe clips HF21

Order codes are Maplin’s unless otherwise indicated.

April 1999 TELEVISION



Answer to Test Case 436
- see page 383 -

‘ Even though it can sometimes be the only possible
course of action, especially in a case of random mains-

\ fuse blowing like this one, fault diagnosis by trial-and-
error replacement of components is very wasteful of

time, money and parts. In this particular case, progress
might have been made by observing the interior of the

\ TV set in total darkness at switch on, or even perhaps by
temporarily fitting extra fuses to establish where the |
excess current was going.

| In this Panasonic set a 2-5A anti-surge fuse added in
the AC feed to the mains bridge rectitier D801 would |

‘ not have blown when the fault occurred, but another
such fuse included in the lead to the degaussing system
would have ruptured violently. A flash inside the casing

\ of the degaussing posistor would also have been visible,
for this is where the cause of the problem lay. At switch
on there was sometimes a flashover across the outer
edge of one of the posistor’s two resistive elements. A

| scar and burn mark were clearly visible when the device ‘
had been broken open.

The problem is in fact not unusual in these sets — and
many others of many makes. Yes, Television Ted would }
have known about it. He may even have sent Colin out
equipped with a posistor at the outset!

=+

NEXT MONTH IN TELEVISION

A Mains-operated RC Tester |
It’s a nuisance to be caught out by a flat battery. When
the need for a new remote-control tester arose, Michael
Dranfield decided to devise a mains-operated unit. The
result is this simple tester, which gives audible and |
visual outputs. To save space, a capacitor-dropper power
supply is used.

Servicing the Indiana 100 and 200 Chassis

These chassis were used in a number of Bush, NEL
Nikkai and Perdio TV models. Alan Dent presents a
detailed fault guide. |

Test Report: The Satfinder Alignment Meter
This simple-to-operate, battery-powered meter has been
developed for digital satellite dish alignment. The
requirements with a digital signal differ from those with
an analogue one. This meter takes the following signal
parameters into account: frequency, BER, polarisation,
symbol rate and FEC. Eugene Trundle has been trying
the meter out.

PC Operation and Repair
In Part 2 of his new series K.F. Ibrahim describes the |
‘ booting up process, i.e. what happens when a PC is
switched on, and takes a look at basic system
\ configuring and customising.

Plus all the regular features

S E—— — —— s )

TELEVISION INDEX/DIRECTORY AND
FAULTS DISCS PLUS HARD COPY INDEXES
& REPRINTS SERVICE

INDEX DISC

Version 7 of the computerised Index to TELEVISION magazine covers
Volumes 38 to 48 (1988-1998). It has thousands of references to TV, VCR,
CD, satellite and monitor fault reports and articles, with synopses. A
TV/VCR spares guide, an advertisers list and a directory of trade and
professional organisations are included. The software is quick and easy to
use, and runs on any PC with Microsoft Windows or MS-DOS. Price is £35
(supplied on a 3.5” HD disc). Those with previous versions can obtain an
upgraded version for £15. Please quote the serial number of the original disc.
See the CD-ROM offer below.

FAULT REPORT DISCS

Each disc contains the full text for television VCR, monitor, camcorder, satellite
TV and CD fault reports published in individual volumes of TELEVISION,
giving you easy access to this vital information. Note that the discs cannot be
used on their own, only in conjunction with the Index disc: you load the
contents of the Fault Report disc on to your computer’s hard disc, then access
it via the index disc. Fault Report discs are now available for:

Vol 38 (Nov 1987 ~ Oct 1988); Vol 39 (Nov 1988 - Oct 1989});

Vol 40 {(Nov 1989 — Oct 1990); Vol 41 (Nov 1990 — Oct 1991);

Vol 42 (Nov 1991 - Oct 1992); Vol 43 (Nov 1992 - Oct 1993);

Vol 44 (Nov 1993 — Oct 1994); Vol 45 (Nov 1994 - Oct 1995);

Vol 46 (Nov 1995 - Oct 1996); Vol 47 (Nov 1996 - Oct 1997);
Vol 48 (Nov 1997 — Oct 1998).

Price £15 each (supplied on 3.5” HD discs).

FAULT FINDING GUIDE DISCS

These discs are packed with the text of vital fault finding information from
TELEVISION - fault finding artictes on particular TV chassis, VCRs and
camcorders,Test Cases, What a Life! and Service Briefs. There are now
two volumes, 1 and 2. They are accessed via the Index disc. Price £15 each
(supplied on 3.5” HD discs).

NEW - COMPLETE PACKAGE ON CD-ROM

The Index and all the Fault Report and Fault Finding Guide discs are
available on one CD-ROM at a price of £195 (this represents a saving of
£35). An Index to Electronics World (worth £20) is also included. Customers
who have all the previous Fault Report discs can upgrade to CD-ROM for
£45. Please quote the serial number of your Index disc.

REPRINTS & HARD COPY INDEXES

Reprints of articles from TELEVISION back to 1986 are also available:
ordering information is provided with the Index, or can be obtained from
the address below. Hard copy indexes of TELEVISION are available for
Volumes 38 to 48 at £3.50 each.

All the above prices include UK postage and VAT where applicable. Add
an extra £1 postage for non-UK EC orders, or £5 for non-EC overseas
orders. Cheques should be made payable to SoftCopy Ltd. Access, Visa
or MasterCard Credit Cards are accepted. Allow 28 days for delivery (UK}.

SoftCopy Limited, 1 Vineries Close, Cheltenham, GL53
ONU, UK. Telephone 01242 241 455,

fax 01242 241 468.

e-mail: sales@softcopy.co.uk

Web site: http://www.softcopy.co.uk

Published on the third Wednesday of each month by Reed Business Information Ltd., Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. Filmsetting by
JJ Typographics Limited, Unit 4, Baron Court, Chandlers Way, Temple Farm Industrial Estate, Southend-on-Sea, Essex SS2 5SE. Printed in England by Polestar
(Carlisle) Lid., Newtown Trading Estate, Carlisle, Cumbria CA2 7NR. Distributed by MarketForce (UK) Ltd., 247 Tottenham Court Road, London WP 0AU
(0171 261 7704). Sole Agents for Australia and New Zealand, Gordon and Gotch (Asia) Lid.; South Africa, Central News Agency Lid. Television is sold subject to
the following conditions, namely that it shall not. without the written consent of the Publishers first having been given, be lent. resold, hired out or otherwise dis-
posed by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to currency exchange fluc-
tuations and VAT, and that it shall not be lent, resold, hired or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or aftixed
to or as part of any publication or advertising, literary or pictorial matier whatsoever.
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IS YOUR

RENTAL BUSINESS
EXPANDING?

Broughfame Ltd.
can help to expand your
television/video rental business
and increase your profitability.
Our rental Finance Plan offers

THE EURAS DATABASE
ON THE INTERNET

® Authorised service workshops can
now access the latest EURAS
Service information online via
the Internet

THE EURAS MONITOR

DATABASE ON THE INTERNET

® Thousands of monitor repair tips

are available online with hundreds

you financial facilities from ore added each month

£1,500 upwards.
Block Discounting finance
also available.

U vmiems Ay B it Dwim Suster B
o s G G o C]
§ ASevane e 3 wuntmme 1wt

i United Kingdom S =i T I RAS

= Weicome at EURAS international =

For further details ring or write to:
Broughfame Ltd.

115A St John’s Hill,

Sevenoaks, Kent TN13 3PE -

Tel: (01732) 743400 Prouct it o3

s LURAS |
H—— o . L]
gglﬁg-:::ﬂ—l-—'- | @y [Feums s ADLLAMLIR we

Fax: (01732) 743335
E-mail: R@Broughfame.TelMe.com

FAX BACK SERVICE

NO PC? NO PROBLEM.
e You can have access to the
EURAS Database System, including circuit
diagram extracts via your fax machine.

Repair SMDs on
PCBs in seconds

with the NEW
Hot Jet ‘S’

Desoldering and soldering of SMDs by
hot air and without contact is the fast
and efficient way for the modern repair
workshop. And now, Welwyn Tool can
offer the complete package - a
range of hot air tools, SMD +
Rework Stations, nozzles to suit
alt SMD requirements, free
demonstrations and free colour
instructional brochure ... al!
available from Distributors
nation-wide.

For further information, please ask
for Reference No. TMS

@ covering all important
service information
® for most manufacturers

...more than 510,859 repair
tips for 624 manufacturers

...TecTra with more than
83,008 components

...30,087 IC diagrams

...35,175 compatible transistors
on ECA

...More than 60,500 extracts
of Circuit diagrams

...Diagram Archive Management

NOILVINRIOANI SI8L0 SN

WELWYN ...Complete power supply circuit
TOOL diagrams for 2,812 models
CO.LTD.

4 SOUTH MUNDELLS,
WELWYN GARDEN CITY
HERTS AL7 | EH.

TEL: (01707) 331111,

FAX: (01707) 372175.

Save YOUR money and call us now on 0117 9860900
[for trial details or visit us on the Intemnet@

http://www.euras.com

PUT HOT AIRTO WORK FOR YOU
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As a company that has been trading for 22 years, we fully understand the difficulties that
today’s High Street Trader faces. With the start of a recession, tighter margins and fierce
pricing from larger stores, it becomes increasingly difficult to stay in profit.

Let us help you with FANTASTIC PRICES on
o BOXED 'B' GRADE STOCK

TVs: R/C FROM £60 FASTEXT FROM £75
SONY 28in WIDESCREEN £325 PANASONIC TXW28R3 £295 TOSHIBA 3377DB £550
MITSUBISHI C28C7B £195 SHARP 66DS03 £195
(ALL PRO-LOGIC TVs ARE COMPLETE WITH ORIGINAL STAND AND SPEAKERS)

VCRs: DAEWOO f45 FERGUSON Video Plus £60 PHILIPS Video Plus £60
AIWA Video Plus £70 PANASONIC Video Plus £75 JVC Video Plus £75
FERGUSON Nicam, £75 PHILIPS Nicam £85 AIWA Nicam £85 PANSASONIC Nicam £85 JVC Nicam £85

HI-Fis: AIWA NSX 522 £65 AIWA ZR300 £80 SANYO SYS755 £80 SANYO DCF300 £90
SHARP DCD470 £90 SHARP DCD570 £95 JVC D301T £80 JVC D6OIT £110
PANASONIC SCAK25 £80 SONY MHC RX70 £110 SONY MHC RX90 £155
KENWOOD D500 £135 KENWOOD D553 £160 TECHNICS SCEH60 £175 TECHNICS SCE600 £185

PLUS genuine untested Hi Fi's to be cleared at unbelievable prices
' MEGA-DEAL ON VOLUME PURCHASES OF EX-RENTAL STOCK TO CLEAR

Sanyo, Hitachi, Ferguson, Toshiba, Decca, Tatung, JVC, Mitsubishi, Philips — All Plastic Cabinet Type

- ALL WORKING STOCK £30 IN R/C
All ex- Rental working stock VCR's, including Nlcam eg: FERGUSON FV57 FV67 £25 :

Fax Machines to Clear from £S5 Multimedia Computer & Monitors to Clear from £65

All prices are based on a quantity of 5 units and subject to VAT

AT THESE PRICES WHY BUY EX-RENTAL WHEN YOU CAN HAVE TOP END GRADED STOCK!

Head Office:
BlF?MINGI(-:IAM CLEVEDON LONDON PRESTON
0121-327 3273 01275-341789 0181-961 5005 01772-312101
LFax: 0121-322 2011 4

NOW OPEN AT

LISTER ROAD, NORTH WEST IND. ESTATE EleCtroniCS

PETERLEE We are now supplying
TEL: 0191 586 1600 First Class TOp Quality Major
Branded Audio & TVs/Video
ARMSTRONG IND. ESTATE (OPP. DICKENS) to North Wales, North West,
WASHINGTON Ireland
DIGITAL CAMERAS CAMCORDERS
HITACHI GRADED STOCK | relevisiows VIDEOS
INCLUDING 32" WIDE | EI;JOS;I%SSYSTEMS ﬁ:)‘?é(s)s
SCREEN/28" NICAM PRO LOGIC. MICROWAVES VACUUMS
ALL BOXED & GUARANTEED. We can HELP you to make MONEY
GOOD SELECTION OF MODERN EX-RENTAL PHONE FOR TRADE LIST
STOCK AT UNBEATABLE PRICES! ALL ITEMS CAN BE WORKED OR UNWORKED
NEW HANDSETS FROM ONLY £5! BELT KITS ETC. ALL ITEMS DIRECT FROM MANUFACTURER
HEAD OFFICE ADDRESS STILL AT
CANON PARK IND. ESTATE, MIDDLESBROUGH UNIT 39 GAERWEN INDUSTRIAL ESTATE
ANGL Y LL60 6HR
TEL: MIKE ON 01642 250850 e
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iaenan el Possibly the Largest and Oldest L

11" r/e Establishment in the UK Car Audio

;3: text CD Port
20" text No shortage of stock ol
21" text Phones

21" nicam Faxes

25" text Guaranteed to beat anybody’s price for a Kettles

25" micam similar product Irons

23" dpl Mixers/ Blenders
28:: nicam S ECAALS Microwaves

28" dpl Ferguson 14" R/C UHF/VHF 25" Dolby Pro Logic Vacs

28" wide .£68 28" Dolby Pro Logic ' ‘(/O/ Printers

33" nicam Ferguson 14" ) -£75 28" Widescreen... e Sheilars
33" ll|ll Ferguson VCR VideoPlus£69 32" Widescreen............. peakers

B ] BT Phones
E:';,, :i'(f:::“ sl e Fridge/ Freezers
46" £ somver e 21 Cookers

52" Anologue BT Phones fr;zrg D [ . Hobs
35" rp et Direct
full ver range MANY MORE OFFERS AVAILABLE Loads

| TP ‘ ' |
MasterCard S ) |
| DINERS CLUB

| i INTERNATIONAL

Sole UK /'// C MPi@N
Agents for //’/ SADELTA ROUESALE LD,

: QUALITY USED
Lt A TV & VIDEO

¥ ideal instrument for the installation of

FM and Terrestrial TV antenna, Il as CATV

e Ve e COMPLETE RANGE OF TVs
B Peak detection B Multi-turn potentiometer to enable tuning VIDEOS AND SATELLITES
B Built-in loudspeaker for AM and FM reception B Weight including batteries: 1.9 Kg

W Frequency Indication with 4 digit LCD Display Most makes and models available
= al TVs from £3.00 ¢ Satellites from £8.00
Videos from £15.00
Prices Ex-VAT

Free Delivery Service to most areas of the UK

TC-90

Portable equipment, with many applications,
designed to carry out any type of Terrestrial TV,
FM Radio, CATV and Satellite TV. installations

B Frequency Sweep on Satellite
B Peak Detection
B Measurement of terrestrial TV from 20u Vto @ Rechargeable 12V /2.6 Ah Battery

3V without the need of external attenuators. B Weight including batteries: 3.5 Kg U K S LargeSt EXpOI‘t Who‘esa'er
NP Specialists in conversions to most countries systems

TC-80
epton o T i tems e UNIT 75, BARRACKS ROAD,
51 {1 cotonnd esng f et SANDY LANE INDUSTRIAL ESTATE,
B full Band Frequéncy SweMep @ Rechargeable 12V /2.6 Ah Battery STOURPORT-ON-SEVERN’
B Switchable 14V or 18V NC Power Supply B Weight including batteries: 3.3 Kg WORCESTERSHIRE DY13 9QB

Available from most wholesale distributors across the UK or direct from Just 10 Mins from M5 Junct. 6 Worcs North

COASTAL AERIAL SUPPLIES 01299-879642 (3 lines)

333

Unit X2, Rudford Industrial Estate, Ford, Arundel BN18 0BD FAX: 01 299 827984

Telephone: 01903 723726 Fax: 01903 725322 Mobile: 0976 241505
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" s DISTRIBUTOR
LONDON

« EX-RENTAL & GRADED
TV ‘s & WIDEO ‘s

OIRECT FROM SOURCE

soneronoeveeroarsor 0181-803 0505

'EXPORT ENQUIRIES WELCOME

péurfkr.s'fm//cf AVAILABLE

il

MZS/JHCZG A N1t
A 406 s ( X 1 A 406  ANGEL ROAD »
M0 < 7 el
470%0!&
UNIT 8B, HARBET ROAD, O ‘”;i.
STONEHILL BUSINESS PARK, HERE
LEA VALLEY TRADING ESTATE,
LONDON. N18 3LD.
\FAX: 0181-807 5957 Ea—— w,

TV/Monitor

Ex-Equipment

De-Scratching Service

Prices on application
Ring Irene E
EXPRESS TV
The Mill, Mill Lane

or Jane
RUGELEY, STAFFS WS15 2JW

TEL: 01889 577600
FAX: 01889 575600

Radcom
Electronics
UK LTD

+

VIDEO PARTS

TESTED & GUARANTEED
SECOND HAND PARTS
Overseas customers welcome

Bulk Orders

All parts will be labelled with stock no and details
of the equipment they have been removed from,
(e.g. Ferguson FV14T lower drum stock no 9999)
and a master list with the same details will be
supplied with the consignment.

Unit 19
Clayton Court Castle Industrial Estate
Invergordon IV18 0SB
Tel: 01349 854422 Fax: 01349 854400 (24 hr)
E-mail: radcom@radcom.clara.net
Web page www.radcom.clara.net

DARTEL
ELECTRONICS

8 Heather Park Drive, Alperton
Wembley, Middlesex HAO 1SL

Tel: 0181-795-1735 Fax:0181-795-1736
High quality graded
stock from
manufacturers
Camcorders, VCR’s,
Televisions, Hi-Fi’s,

Car Stereos, Microwaves etc

All popular brands boxed
with warranty

Tel/Fax for details
Visit by appointment
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PN TUBES

108 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE
Tel: 01254 872500 / 390936 Fax: 01254 872166

TRADE COUNTER OPEN MON-FRI 9-5, SAT 9.30-12.30
Please add VAT to all prices. We accept payment by cheque, cash, Access, Visa. Add
£2 pp for all orders up to 1k. Heavier parcels add £4. Next day delivery on Parceline.

Consignments POA. Goods will be despatched on the day we receive your order. if
we are out of stock we will inform you ASAP. Please allow up to 28 days for delivery.

The PV1 multi purpose degaussing
wand is a compact and cost
effective unit intended for use
with a 240 volt mains supply. This
unit will be of particular interest to

TV Service Departments,

TV Manufacturers,

Rental Companies,

TV Broadcasting Authorities,

Universities and Colleges,

The Armed Forces, Aviation and

Computer Companies.

ORDER BY MAIL ORDER
TODAY FOR ONLY £32.50.

This month’s special offers:

We have literally
hundreds of products,
here are just a few:
Aerials, brackets,
batteries, cable,
connectors, CMOS
capacitors, discs,
diodes, fuses, IC’s,
loptx, leads, manuals,
push button lights,.
phones, phone access,
potentiometers, relays,
remote controls,
satellite systems,
scanners,
semiconductors,

strip board, switches,

Is looking for . . .
ICs TRANSISTORs SEMIs an
up hill struggle?

A phone call to us could get a result. We stock a
very wide range . . . and with a World-wide
database at our fingertips we are able to
source even more. We specialise in devices
with the following prefix (to name bul a few):
2N 28A 2SB 28C 2SD 2P2ZS1 281; 3N 3SK 4N 6N 17 40

AD ADC AN AM ﬂ' BD RDV BDW BDX BF
BFR BFS BFT WX BFY BLY'B RR BRX BRY BS
BSS BSV BS BT BTA BTB 31K BUT BUV

DTA DTC (f-GM HA HCF HD HERT
.("'LDLFLMMM .

MC MDA J M. M MN MPS MPSAMPSH MPSU
MRF NJM NE PIC PN RC S®AA SAB SAD
SAJ SAS SDA S ) STA STK SR STRD STRM

STRS SVITTA TAA A TC TCA TDA TDB TEA TIC

Aerials LHOUELITEZROE § tuners, tools and test TIP TIPL TEA TL TLCSMP TMSPPU U UA UAA UC UDN
2 Way TV amps PO | ccuipment, valves and ULN UM UPA UPC U?D VNXXRZZN ZTX’+ F)thers.
Assorted Goody bags all you need for video We can also offer equivalents (at qustome’rs risk). We also
of mixed components from only £2.50 :e:::surs i_n:ﬁa:ji e|:islers, stogk a full range of olh.e'r electonic components.

CCTV Cameras from only £70.00 c{ean'e':s, Fols casselttes, Mail, Phone, Fax,eredzt Card orders & callers welcome
Valves LCUEIEPENE | TV's, video tape. E Connec! Wooness

Cricklewood Electronics Ltd
40-42 CRICKLEWOOD BROADWAY LONDON NW2 3ET
TEL 0181 452 0161 & 450 0995 FAX 0181 208 1441

IF WHAT YOU NEED IS NOT LISTED - ASK!
RING ANDY, MARK OR IRFAN

CENTRAL TV

WHOLESALE DISTRIBUTION LTD

NEW WAREHOUSE @

690 21" PHILIPS R/C TXT
CP30 21" PHILIPS R/C TXT £25
CP110PHILIPS 25" FSTR/CTXT  £35

SPECIAL CLEARANCE ON

SATELLITES

MAKE OTY OF Y
FINLANDIAZINICAMSTERED g0 | | ©°° S o
|- L — 5 £40 =
FINLANDIA 28" NICAM STERED €65 | | ereeo . e M | I
N-CHASSIS FINLANDIA 26" NICAM £50 | | :,L‘;i%ﬁ:*” °“°°“7 A ——
AMSTRAD SRX 400 B - £30
p. ™\ AMSTRAD SRX 200 - _£15
ONE & ONLY p
SRANADA DEALERS TOSHIBA TV’'S AMSTRAD SRD's 510, 540, 545
ALL SIZES 14" - 52" MIX OF 10's @ £60 _
IN BIRMINGHAM R BEST AN FIYCR )| BRENTALTVS& VDED' FOR ALL EXPORT
ALWAYS AVAILABLE PHILIPS ENQUIRIES CALL
25 WATTS (SET OF 41 ONLY £10 | UIT From Only. s o 15 PHONE NOW PANASONI SHede. OUR BIRMINGHAM
221/2 BRIDGE ST WEST FOR BEST PRICES L OFFICE NOW!!
@ BIRMI '\':lg ﬂ:l\ollv‘é': 9 2YU HEAD OFFICE: MICK LONDON DEPO: JOSHI

369 STRATFORD RD, SPARKHILL,
BIRMINGHAM, B11 4JY.

TEL: 0121 772 1591

FAX: 0121 766 6383

ELEY ESTATE, NOBEL RD,
EDMONTON, LONDON, N18.
TEL: 0181 807 4030

FAX: 0181 884 1314

TEL: O121 359 0800
FAX: 0121 359 2300
MOB: 07970 290121

Gy
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No other consumer
magazine in the
country can reach
so effectively those
readers who are
wholly engaged in
the television and

affiliated electronics
industries. They
have a need to
know of your
products and
services.

Repair Information

CLASSIFIED

PHONE 0181-652 8339

The prepaid rate for semi display setting is £15.00 per single column centimetre
(minimum 4 ¢m). Classified advertisements £2.00 per word (minimum 20 words),
box number £22.00 extra. All prices plus 17/4% VAT.All cheques, postal orders
etc., to be made payable to Reed Business Information. Advertisements, together
with remittance, should be sent to Television Classified, | 1th Floor, Quadrant
House, The Quadrant, Sutton, Surrey SM2 5AS

FAX 0181-652 8931

IF YOU WISH TO JOIN THOUSANDS OF
ENGINEERS WORLDWIDE SAVING TIME
AND MONEY DAILY — PLEASE READ ON.

Just released: Ed 21 Fault Indexes in book format

OUT NOW Edition 21 of the Television Magazine Index Covers over
14,000 Television, Video, Satellite, Camcorder & Monitor faults,
Large easy to read A4 format The newest addition to a highly acclaimed
& recommended series.

ISBN 1 898394 25 3

Edition 21: Complete set £14:75 Offer Price £9.75

Brand New: Fault indexes on disk - Version 1.7

Latest faults together with ALL data from ALL previous versions,

Covering a MASSIVE 20,500!! Television, Video, Camcorder,

Satellite, CD & Monitor faults listed in 19 years of Television.
Indexes on Disk Version 1.7 £17.50

Low cost updates are available for all Disk fault indexes — Current price £5.50

New: Kwik Tips on Disk Version 1.1

Already proving itself a valuable service resource in workshops large &
small, Kwik Tips VI.1 is our LARGEST FAULTS & REMEDIES
database EVER, Compiled from over 20,000 !! Entries & covering 1,435
Chassis & Models, This concisely Edited TV & Video repair database
will easily pay for itself with just | repair.

Kwik Tips on disk Version 1.1 £27.95

Latest release — Equivalents guides — 2nd Edition.
Equivalents & Models to chassis, TVs, Videos Camcorders & Satellites, 5
sections, Over 6,300 Entries, Need we say more !!

Edition 2: Equivalent guides book £5.95

All programs require a PC or compatidle & are supplied with a user manual.

E C S 316, Upton Road,
® ® ®

Noctorum, Wirral,
Technical Publishing

(Est 1985) Merseyside. L43 9RW.

Tel/Fax 0151 522 0053

Please add £1.75 P & P to total (Europe £2.75, r o.w. please enquire).

THE ‘HOOKINGS’ INDEX

More than 14,000 entries
including remedies

where appropriate, from

“TELEVISION’ magazine
Bang up 10 date: Jan ‘88 to Apr '99
Only £10.00 inclusive for the set of

three books covering TV, VCR,
SAT, CD etc

Too good to be true?

SERVICE INFORMATION
CIRCUITS and SERVICE MANUALS
from 1930s-1990s:

Radios, amps, radiograms, tuners,
CDs, TVs, videos,
cassette radios, ICE etc.
LARGE QUANTITY USED TV
and VIDEO SPARES
BACK COPIES PW and TV MAG.

DAVE WILLIAMS
16 Church Street, Owston Ferry,

Doncaster, S. Yorks DN9 1RG
Tel and Fax: 01427 728046

Ring 01766 522444 for free sample

eokok ke

Mail order only. No callers.

SERVICE MANUALS

AND CIRCUIT DIAGRAMS

Thousands of different models available
For most U.K. European, Far East & USA makes

Service Manual Circuits
B/WTV £ 6.00 £3.00
CTV/NCP £10.00 £5.00

VCR £14.00 £7.00

Audio/Satellite/Microwave also available — P.O.A.
Cheque/PO with order only please.

Add £2.00 P/P etc. to arder total. Do not add any VAT
D-TEC
PO BOX 1171, FERNDOWN, DORSET BH22 9YG
Tel: 01202 870656

TELEVISION April 1999

Service Manuals

,‘ Available for most equipment.

D | , From Valve Wireless to Video Recorders

1 and everything else in bet ween.

Televisions, Computer Monitor, Test Equipment,

Satellite, all Audio, Amateur Radio etc etc.

If you need a Service Manual give us a call.

Originals or Photostats as available.

Our entire index of Manuals is now being put on our
web site for instant access.

Alternatively complete the coupon below for our Floppy Disc
catalogue of Manuals and Technical Books available.

MAURITRON TECHNICAL SERVICES
8 Cherry Tree Road, Chinnor, Oxon 0X9 4QY
Tel: 01844-351694, Fax: 01844-352554.
Email:- enquiries @mauritron.co.uk
Web site at:- http://www.mauritron.co.uk/mauritron/

Please forward your Catalogue of Technical Books and Service
Manuals Index on PC Disc for which | enclose 4 x st class stamps.

Name
Address

Postcode
Telephone

.
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0181 652 8339

CLASSIFIED TEL

SERVICE MANUAL

LIBRARY

PAY ONLY £5 LOAN FEE FOR ANY
SERVICE MANUAL OR KEEP IT FOR £10

Lifetime Membership £99

- FREE Data Reference Manual showing the 1,000's of manuals
available with models cross referenced to correct manufacturer's
chassis {£9.95 on its own). We take other manuals so members can
get new manuals for only the cost of postage.

PHONE 01357 440280 (Fax: 440384)

for full details or write to: Technical Information Services,
Midlinbank Farm, Ryelands, Strathaven, Lanarks ML10 6RD.
World's largest stock of Service Manuals (TV VCR Combis, Test
Eqpt, Audio, CD, Satellite, Dom Eq). Complete repair Data {(Not the
few faults offered everywhere else) and Technical Literature.

ANY ITEMS ASKED - FREE QUOTE

Fryerns

Service -
Information Diagrams
TVs, VCRs SATELLITE
AUDIO & HI-FI

Most models/makes old & new
covered

Circuit

Also fault guidance service available
Prices are from £3.75 + £2.50 P/P
i.e. I item - total £6.25 inc
2 items —total £10.00 inc
3 items - total £13.75 inc
4 items — total £17.50 inc
Payment by credit card or postal
order for next day delivery. Cheques
to clear.

Tel/Fax 01206 211570
Answerphone outside office hours
P.O. Box 5830
Basildon, Essex
SS$133RX

SOME CURRENT POST-FREE OFFERS

Any CTV circuit from stock
Any VCR circ from stock
The NEW European Scrambling Systems (The one they trled to ban)
...................................................................................... £37.50 post free
Practical TV & VCR Repair Manuals for.. ....£30 the pair
Servicing PC's (Tooley) or VCR's {Beeching) for...................... £25 each
Microwaves
Oscilloscopes (How they Work - How to Use Them)
The PAL System
Practical Radio Repairs ...........

A discount of £2 on every item after the first in your order
PHONE NOW USING MASTERCARD, VISA, EUROCARD FOR IMMEDIATE DESPATCH

Send now for our FREE listing of 100's of offers
{many only available from us)

You can also E-Mail s_manuals@hotmail.com

SERVICE MANUALS

Have you ever turned away work for
want of a Service Manual?
Have you ever bought a Service Manual
and never used it more than once?

Then why not join . ..

THE MANUALS LIBRARY
For details and membership
application form write,
phone or fax:

HARVEY ELECTRONICS
43 Loop Road, Beachiey, Chepstow, Gwent NP6 7THE
Tel: 01291 623086 Fax: 01291 628786
Visa, Access accepted

AV CIRCUITS? SERVICE MANUALS? A/
TEL/FAX A.L.V. on 0114 285 4254

SAT/CTV Circuits
VCR Circuits

£5.00
£7.00
CTV Manuals £10.50
VCR Manuals £14.50

(P/P add £2.50 to each order)

1 419 LANGSETT ROAD,
E SHEFFIELD S6 2LL

REPAIRS

TECHNIC

CAMCORDER REPAIRS

Collection and delivery any-
where in the UK.
All makes, fast service.

Phone free for details.

Fax: 01905 796385
(0800) 281009

SPARES & COMPONENTS

TRANSFORMERS

TV LINE OUTPUT TRANSFORMERS

PHONE: 0181-948 3702 FAX: 0181-332 0583

ALBA - AMSTRAD - BUSH - DECCA - DORIC - BLAUPUNKT -
FERGUSON - FIDELITY - GEC - GRUNDIG - GRANADA-
HITACHI - HINARI - INDESIT - ITT - KIMARA - NIKKAI -
MATSUI - MURPHY - OSAKI - NORDMENDE - LOEWE-OPTA -
PANASONIC - PYE - PHILIPS - SANYO - SAISHO - SHARP -
SONY - SOLOVOX - SUSUMU - TANDBERG - TELEFUNKEN -
THORN - TRIUMPH - THOMSON - GOLDSTAR - BINATONE -

FULL RANGE OF KONIG: VIDEO HEADS, BELT KITS,
IDLERS, PINCH ROLLERS, TENSION BANDS.
LARGE RANGE OF REMOTE CONTROLS IN STOCK

TIDMAN MAIL ORDER LTD - 236 SANDYCOMBE ROAD -
RICHMOND - SURREY - TW9 2EQ Mon-Fri 9 am to 12.30 pm &
Approx. 1 mile from Kew Bridge. 1.30-4.30 pm

Tel: 0114 231 2832
ALY

WANTED

Sussex RH14 9EZ

EXPORT gumm LIMTTED

VALVES WANTED FOR CASH

m Billingshurst, West

REGULAR SUPPLIES
Ex Rental TV &

Videos, i
fast collection,

{KT88, PX4, PX25, DA100,
EL34, EL37, CV4004, ECC83)

to achieve top prices
Ask for our free Wanted List.

Valves must be Mullard/GEC/West European

WE SUPPLY VALVES, C.R.T., VIDICONS ETC

we're a very busy export warehouse.

Tel: (01403) 784 961
Fax:(01403) 783 519

fair prices paid.

Visitors, please phone for an appointment,

Email: billingtonexportitd@btinternet.com

446

OPEN MON-FRI 9AM-5PM

CHEAPEST HEADS IN THE UK

Make id Model No Price Hitachi VTF70 £25.00 JVC HRD750EK  £19.00
Ferguson  3v29 £5.50 Hitachi VTM598 £21.00 Panasonic  NV370 £6.99
Ferguson  3V30 £5.50 Hitachi VTM622 £14.00 Panasonic NV430 £8.00
Ferguson  3V32 £18.00 Hitachi VTM630 £15.00 Panasonic  NV730 £12.00
Ferguson  3V43 £18.00 Hitachi VTMB40 £21.00 Panasonic  NV850 £21.00
Ferguson  3V46 £8.50 Hitachi VIM722 £14.00 Panasonic NV870 £25.00
Ferguson FV10B £10.00 Hitachi VTM822 £14.00 Panasonic NVF55 £30.00
Ferguson  FV12L £16.00 Hitachi VTMI30 £21.00 Panasonic NVFS90 £36.00
Ferguson FV14T £23.00 JVC HR2200 £5.50 Panasonic NVG10 £11.00
Ferguson FV31R £12.00 JVC HRD110 £5.50 Panasonic NVG17 £9.00
Ferguson FV441 £17.00 JVC HRD140 £9.50 Panasonic NVG20 £13.00
Hitachi VvT100 £11.00 JVC HRD150 £9.50 Panasonic NVG21 £13.00
Hitachi VT11E £8.50 JVC HRD170E  £10.00 Panasonic NVG33 £11.00
Hitachi VT130 £15.00 e HRD180 16.00 Panasonic NVG9 £8.00
Hitachi VTI7E £16.00 JVC HRD230 £16.00 Panasonic NVH70 £25.00
Hitachi VT33 £8.50 JVC HRD330 £17.00 Panasonic NVH77 £26.00
Hitachi VT330 £8.50 JVC HRD370 £19.00 Panasonic NVHD100  £23.00
Hitachi VT425 £15.00 JVC HRD401 £17.00 Panasonic  NVJ30 £11.00
Hitachi V1522 £14.00 JvC HRD440 £17.00 Panasonic  NVJ35 £13.00
Hitachi VT535 £15.00 JVC HRD530 £23.00 Panasonic  NVJ47 £11.00
Hitachi VT540 £21.00 JVC HRD&20 £16.50 Panasonic  NVL25 £11.00
Hitachi VT570 £25.00 JvC HRD660 £17.00 Panasonic NVSD40 £11.00

TOO MANY TO LIST. PLEASE RING FOR A FREE CATALOGUE. ALL HEADS ARE GUARANTEED FOR 12 MONTHS.
ALL ORDERS RECEIVED BEFORE 5PM ARE DESPATCHED THE SAME DAY BY FIRST CLASS POST.

SAT 9AM-1PM FREE P&P

PLEASE ADD VAT AT 17.5%. WE ACCEPT VISA, MASTERCARD, SWITCH AND CHEQUES. ACCOUNTS WELCOME.

[ J N.A.V. SPARES Tel: 01274 772249 Fax: 01274 772247
A WEST END BUSINESS CENTRE, 237 THORNTON ROAD, BRADFORD BD1 2JS

wia

RCS VARIABLE VOLTAGE D.C.
BENCH POWER SUPPLY

oM

£45 INC VAT - POST & INS 24
Up 10 20 volts DC at 1 smps continuous, 1.5
vnrldﬂlfmﬂﬂmzﬂvoﬁl

Twin vottage and current meters
240 Voit AC input. Fully smoothed.
RADIO COMPONENT SPECIALISTS

for easy read out.

337 WHITEHORSE ROAD, CROYDON, SURREY, UK

= Tel: 0181 684 1665 =

Lot of transformers, high voit caps, valves, speskers, in
stock. Phone of send

our wants list for quote.

LINEAGE

AVO MULTIMETER Model 8, £45.00. 500
voit megers £30.00. Prices plus VAT and
p & p. Send SAE for lists of surplus
instruments and scopes etc. A. C.
Electronics, 17 Apleton Grove, Leeds LS9
9EN. Tel: 0113 249 6048.

PRIVATE RETAILER has excellent part

exchange colour televisions and videos to
clear. Tel 01494 814317.

150 VIDEOS and large quantity of video
spares for sale, £300 ovno the lot contact
Dave on 01427 728046.

WANTED

Phillips projector TV model
41GR8841 for spares.

Cabinet must be complete.
Leslie Hine
Cumbria

01229 582557

To Advertise
in Television Classified
Telephone
Pat Bunce
on 0181-652 8339
or Fax on
0181-652 8931
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RECRUITMENT

BENCH ENGINEER £ NEG

Due to our continued expansion, we are
now looking to recruit a Bench Engineer to
join our team at our Chalfont St Peter,
Buckinghamshire workshops.
You should have a wide experience of
servicing CTV and VTR equipment to City
& Guilds 224 1, IT and III or equivalent.
Please send your current CV and salary
details to:-
Steven Thackham
CCTYV Servicing Centre, 25 High Street
Chalfont St Peter, Buckinghamshire SL9 9QE.

EXPERIENCED AUDIO
VISUAL ENGINEER

Required to

Work on complete
SONY and PANASONIC
range of products.

Staff discounts, latest
equipment, modern
workshops

References essential
Apply in Writing to:-

Company Secretary,
Unit 2B, Aberconway Road,
Morden,

Surrey SM4 5LN

TEST
EQUIPMENT

VW
Sound ¥ Vision Systems

Due to expansion we require:

Field Installation Engineer
You should have a basic knowledge of
electrical wiring and experience in the
installation of audio-visual products.
Service experience would be an asset but
not essential.

Field Service Engineer
You should have a wide experience of
servicing audiofvisual equipment.
Qualification required City and Guilds
224 or equivalent.
Applicants will need to be self
motivated, able to work as part of a team
and prepared to travel to sites
throughout the UK. A current driving
license essential.
Salary dependent on experience.
Vehicle supplied.
Please apply in writing to:
Mrs Bannister
Kimbolton Electronics
7 Buckwins Square

Burnt Mills, Basildon SS13 1Z]

o)
S
(Cx)
3%

FIELD ENGINEERS
ATTRACTIVE SALARY + CAR + BENEFITS

Together, we have the power
to make things work

NOTTINGHAM, COVENTRY, BIRMINGHAM AREA & NORTH EAST

Here at ScottishPower we know a thing or two about customer care
Hopefully, you do too. We're growing fast because we put the customer
first - a formula that's proven a huge success. This is your chance to
expand your skills, working for one of the UK’s top 3 electrical retailers

Right now, we're looking for skilled Engineers, qualified to City & Guilds
224 or equivalent with experience of repairing brown goods. In this job,
it's all about getting it right first time and minimising inconvenience for the
customer - and that’s where you come in. You'll enjoy solving problems and
talking to people, gaining a real sense of achievement at seeing a job
well done

We offer all the training and encouragement you need to help your career
advance, and if your skills need updating, we offer support there too -
including full back-up from the manufacturers, plus a competitive benefits
package and company car. All we ask in return is enthusiasm, a flexible
approach and a full driving licence

Please write, with your CV, stating current salary details to:
Mark Perrier, Recruitment & Training Manager, Electricity Plus,
California  Drive, ~ Whitwood  Industrial  Estate,  Castleford,
West Yorkshire WF10 5QX. Alternatively, telephone 01977 605295
or e-mail: mark perrier@scottishpower plc.uk

# ScottishPower
ELECTRICITY PLUS

A CAREER WHERE QUALITY COUNTS

SRR

G
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HOW DO YOU CHECK YOUR
INFRA RED REMOTE CONTROLS?

THE EASY WAY IS WITH THESE HANDY
TESTERS - EACH HAS A TRIANGULAR
SENSOR WHICK GLOWS ORANGE IN
INFRA RED. SPECIFY CREDIT CARD A =

OR HANDY KEY FOB,

Suppliers to most major distributors.

BOTH TYPES

49.00 EACKH INC VAT INC PEP.

e C S PO Box 7455 Tamworth B77 2PJ
ecs@CallnetUK.com Tel: 01827 261800 Fax: 01827 261900

Sensor

=S,

Card IR5 Key fob IR6

FOR SALE

MICROWAVE 18"
OVENS.....ooooooooeoeeeeeeoer £39 comsicTven........ £135
14" CDR

PORTABLE CTV..............

28" LARGE SCREEN......................

KG PURCHASING LTD - BRADFORD
Tel 01274 660196/665670 Fax 665246

AS NEW ‘A’ GRADED PRODUCT IN ORIGINAL PACKAGING &
BOX WITH INSTRUCTION BOOK LEADING BRANDS ONLY.
FULLY GUARANTEED ALL SOLD AT APPROX HALF USUAL RETAIL

Are you urgently looking for:
TECHNICIANS
BENCH ENGINEERS
FIELD SERVICE ENGINEERS etc.

Then why not let Television Magazine help you find the right

person that you are looking for.

Call Pat Bunce on
0181 652 8339
0181 652 8931 (Fax)
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Written by Nick Beer for
service engineers, enthusiasts
and students

This is the definitive practical guide to fault-
finding, troubleshooting and servicing
satellite television equipment, both indoors
and outdoors. It will take you through all
areas of satellite television system servicing
from the simplest fixed dish to fully
motorised systems. From PAL to Mac to
MPEG all contemporary systems are
covered.

Satellite TV systems have been installed in a
wide variety of locations, using a bewildering
range of equipment. That equipment is
beginning to need maintenance and repair. To
cope with the volume and variety of work, Nick
Beer has written the first guide to satellite TV
that concentrates on what to look for and what
to do when it goes wrong. This book is up to
date and crammed with real-life experience - not
theoretical data or manufacturer’s ideal specs.

Nick Beer has already written the best-selling
Servicing Audio and Hi-fi Equipment and is a
technical correspondent for many UK and
international journals such as Television. He
also works as an engineer and teaches satellite
servicing to technjcians.

@ A practical guide to a new and
important area for service engineers

® Covers indoor and outdoor
equiprhent

® Written by an experienced author,
teacher and engineer

Servicing Satellite

TV Equipment

Contents

Introduction @ Tools and test equipment @ Dishes and feeds
e De-polarisers and low noise blocks e Distribution systems
@ Actuators and positioners @ Tuners and tuning systems @
Video processing circuits ® Audio processing circuits @
Power supply circuits @ System control circuits @ RF
amplifiers and modulators @ Decoders and descramblers @
MPEG Digital Television Syétem ® Repair techniques @
Appendix @ Reference data @ ,hppendix 2; Safety BEAB and
BS415: 1990 @ Appendix3; useful addresses.

This 224 page hard backed book
contains 50 photographs and 50 line
illustrations — price £35.00

** Price includes delivery and package **

Return to Jackie Lowe, Room L333, Quadrant

House, The Quadrant, Sutton, Surrey, SM2 5AS

Please supply the following title:
Servicing Satellite TV Equipment
Total

Name

Address

Postcode Telephone

Method of payment (please circle)
Access/Mastercard/Visa/Cheque/PO
Cheques should be made payable to Reed Business Information

Credit card no

Card expiry date

Signed

Please allow up to 28 days for delivery




Special Offer Sale — 20 Remote Controls £20.00 (mixed all well known brands)

FERGUSON ICC 7 IIAND SET £3m | CAMCORDER LENS 2 OFF - NOKIA
TELE-CONVERSION LENS x1.4 & 0.7 £lin BIG SALE RC202 £4.00
FERGUSON VIDEO CARDIO:DF‘,\MHRA MICROPIIONE-VA SUPER HITACHI VPOOI
V90 LV HAND SET £3.00 218 TEI ESCOPIC BOOM & S1AND £5.00 RIS Ay DIWe
CHASSIS TX8) NEW-NOTUNER P/P £5.00ca £15.00 A VXALI00
Y RN LR B Choke: MTA):NG INPUT TXO-TX 10 " g | VTEISE EACH okt A:D VIDEO PLUS
FERGUSON I T X - VT-M 2208 EACII €5.00 ;
BATTERY CONVERTER TA606 £15.00 BUBRDIACS VT-M 230E EACH €500 | ORION
24V DCI4OV AC 1500 VCs L4647TK - OR HA L1498 £6.00 | yrpasor EACH €£5.00 | TV AND VIDEO £2.00
T A W ST DECK AND CAPSTAN MOTOR: VM 330F EACH £5.00 | VIDEO WITH LCD - 199293 MODELS £5.00
T s : LV6ILY. 'V62LV. FV6TEY, FVEBLY EACH  £30.00 | VTF 4508 EACH ESTRI e G
WITH MAGNIFIER PP ESOBea  £50.00 y ANASONIC
] FV0B. FVTILV. FVI2IV. FVI4LVX EACHL  £30.00 AR e
BENCH POWI:R SUPPLY VARIABLE Y ¥ olEn J i !
0-30V IA-TWIN MIETERS PPESODea €SO0 | S . -O.P.T. TCI&:Z‘ TCI642, TC‘.:Z’JZ :/\CH :'x.::y
BRIDGE RECTIFIIRS wrok el | VK 2 36061. 36162, 36362, 36383, 36481 TX2034, TR2(44, TX2200. TX2234 ACH  £B.0)
BURGTAR R AT ol 36482, 36761. 36831, 36832, 36922 TX2244, TX2300, TX2636. TX3300 EACH £8.00
CARALAE Follde-Crign ; MODULATOR-SATELLITE-T 1040 SRD3/4 £2.00 | 36943, 36962 RC201 - TV — REPLACES TNZ141 172
cj\lm(v\)xkxnlh(’:ktxuff;i::ﬂ:ﬁﬁr:i;v cso | PANEL10 MIXED FROM TX9 TO ICCS com | 32211, 2432851 2032401, 2432051 T
R ’ y - 3 PANEL-DECODER-ICC5 £5.00) Sl ofr Lhuia b hERNL
CAMCORDER RIPOD SHOULDER POD €300 e ? 2433952, 2434002, 2434141, 2434393 7 BLE 80
CAPACI HIRS: e LFERILY t300 2434451, 2434492 2434404 PHEILIPS
B: PANEL 1 TX9, TX 10 1 | 3435016, 2435062 : i )

: . 435  UNIVI ) £5.00
1IN/ZKV, INZ/2KV. ANZ/AKY EACH 159 | pANEL-RIMGTE AND POWER SUPPLY 2435064, 2435085, 2435121 :gm‘:vl" UNIVERSAL Binl)
SNG/ZKV, 6N22KV. ONI/2KY LAt 1501 BVAIR DISPLAY P/PE2.00ea €540 | 2435372, 2435701, 2436773 - .
3ISV-20UF SOV-4 UK, SOV-100UF - EACH 250 | pANCL-REMOVETXO. TXI0  EACH 500 | 2436792, 2436795, 2436797, 216001 S SAMSUNG o \

AA BATTIRIES 1.5 VOLT PANEL REMOTE TX 10-540401 €500 %430(‘6. 243063 . (=} HANDSETS, TV & VIDEQ - 12 TYIES EACH  £3.00
STC ALKALINE 10p | PANEL REMOTE TX 10, WITH BATTERY ?I:,‘(;”;-_Iy'ﬁ_’,g;ﬁ‘g; %ﬂnm ll; SANYO
DESOLDER PUMP £2.00 AND 4 1/Cs  1544-033C €7 xﬁn‘/mnA B bAU UNIVERSAL VIDEO £300
DIGITAL CAPACITANCE METER CMC200 PANEL-REMOTE TX99 DSTRIN V47259300 @ SIEMENS
ANPE-20MI¢ £28.00 139.001 I/Cx M2Y3B I AND MS 10001 €10.08 | DSTRSB2I5/47328700 & /40153200 m TVIVIDEO - 1994 MODEL £5.00
FILTERS - 455 & 480 EACH 10p | PANEL-REMOTE TX 100 DSTREN234/400086AD, &/4TR0S20L. THORN
GAS SOI DER IRON-PORTASOL HOBBY €10.00 1C M293B1-SAASHI2 £5.00 | DSTKENZ34/47320041, &/47317590 E—1
s v ) B PO 9000, 9600. TX9, TX 10, TX 1000
INERA RED DETECTOR PANEL-REMOTE TX 100 o T A T A TEXT AND NON-TEXT EACH  £10.00
WIDIZSHORT ANGI I: WITH RELAY £5.00 WIT1I STAND BY RATTERY AND IACs 540 | e hnAD m‘”"’m . CPTI40KT, CPT2176, CPTZ 178 EACH  £5.00
INFRA RFD RECIIVER-MATSUMI MINIATURE €100 | PANEL-N228B TEXT RAEOn O CPT2476. CPT2478 EACH  £5.00
MILLI VOLT™METER-E|LECTRONIC LEADER FOR TX89. TXYR. TX99, X100 toon 00 G q TEXT, REPLACES PHILIPS
LMV I81A 40V AKC IN-IMV F/S £5.00 | PANEL-TX90 THORN FRONT TXID KT3. K30, K4 ETC UV £8.00
IMV-300V CALIBRATED - COST £225.00 8 BITTONS DINIS.515-002 €500 | FXRS. TXE6 ;J PHILIPS 3 IN | HAND SET £R.00
COLOUR TV BATTERY PANEL TUBE BASE 10CS £5.00 | TXR9. TX9R. IX99 FERGUSON WITH TEXT IKZ
CONVERTER IN 24VDC TO 240V OUT €150 | PANEL TIIBI BASE-TX89, TX98. TX99 £5.00 | Y260781 ,J CHASSIS PIP£5.00 €10.00
MODULATOR-TUNABLE SATELLITE TV £iam | PANEL TUNING 1509G-TX9. TX 10 £5.00 rf)’lr\;lgﬁf - < gr&ﬁuﬁ?ﬁ;\nw - PIPLA00 £10.00
SL-IK2- RE = WER SUPPLY [2V. - -4 A =
PANEL-IK2-EM221 | STEREQ £5.00 POR)E- SUPPLY 12V.3A TOrLRER ST P i
PANEL CVC80-POWER £5.00 R VIDEOS TAR CAMERA P73 €400 > !
b LOPT WHITE SPOT & YELLOW SPOT SANYQ LOPT P/P £200 4 FOR £5.00
POSITOR I8 2 PIN 20p | PUSI BUTTON UNIN-TX8S. TXH6 - 8 BUTTONS €300 | 0 o 40V ADAPTOR SYAC A v
POSITOR-2322 662 98112 sip | RECLIVER - INERA-RED - ICSLAS6-TX 00 B | e e ! ’
POSITOR-3 PIN POS.PT1145] BLACK TYPE sip | TRANSHFORMERS-SWITCH MODE: TLF1457B. TLFI01/6
POWER SI'PPLY TX&S, TX86. TX89 EACH fe ALl . TUNERS
g SULATE TXI00 5.0 [ TOSDIEA ¢
E e LCKELLIEATED) D || i e B g6 | TFB 303SD. TFB 4023AD. TFB 4032BD IF TERCR-122A TRIZA-IZA-ALPS £3.00
POWER SUIPLY-REGULATED 3-12V S00MA  £5.00 YA oo | TER s038AD. THI 4110AD SATELI ITE SXT230218090% £3.00
PSU AC 12V 500MA £1.50 -338 33 - TEB 3089D. THB 40KRAD SATELLIE
PSUACOV 1A £1.50 — WITH BASE BAND MIN SXT2302234 £4.00
QUARTZ HALOGEN HITACHI VIDEO DECKS SMALL UNFIVHR £3.50
S00W 200V FOR OLTDOOR LAMPS €100 | DECODER-THLETEXT PC232A5 - ISSUE4 €150 - ; VHF/UHF - TEKES-112A .00
S e Tl IihAI!):\NI? DRU!;I/ . 620!1:_ £1200 :ll\;/_,;ln f‘\?x - 1944
L G D () U 25, | MAINS SWITCH WITH STAND-BY £50p ATS A 1100 1 U321, U4l U342, U343 )
Al T E TR ER NI ST S MODULATOR No 5587881 £5.00 | MATSUI 1500 WITH HEADS UM, U411, U412, 0944 [ €2 KACTH
= OSCILLOSCOPE 20MHZ DOUBLE BEAM ORION D194 U743, 7744
AR BLRINEAYI DS AT LU vain £ixs00 | ORION DIV
SCART TO 4 PHONO LEADS 1.5M £3.00 | pANELTELITEXT G - ISSUE 6 £10.00 | ORION D296 ETC EACH £20mw | SNSTRAD mo
SCART TO 6 PHONO | EADS £3.00 | pANEL TELFTEXTPCAIS- 11 - ISSUE 7 €150 | CAPSTAIN MOTOR FOR ABOVE DECKS UECE vt -
SCARTTO “D” PLUG £1.00 | PANEL TEXTVITSIE €20.00 | ANDHAND SETS L3040 o § )
SCART TO SCART | EADS POWER SUPPLY TV SWITCH MODE S HEAD DECK FOR 1500 G| A IS A L
ALL PINS CONNECTED - 1.5 METRES €200 | STR 4211 ISSUE 10 £8.00 f/‘l’l')'l';()' A :: ';F'RN (‘CM:SRA]£2/M(2)‘I;)I‘E)IV1’$'§§E?;:\;«' FERGUSON )
SOUND 5.SMHZ MPM 1000T €100 | POWER SUPILY VIDEO SWITCH MODE AT S PENE i~ :\'13 ::?;IRlEAPw 2::::
SOUND 6.0MHZ MPM 1040 €00 | VTMIILELM E1000 101 TV ADAPTOR - RGIS IN UFH QUT s | g lc‘cs s
TRANSFORMER-RS ENCAPSULATED MAINS HICK. Fit M-HMI2MA £3.50 | MOTOR 12v e e
0-120V-0-120V PRI 0-9V-0-9V SEC £1.00 OSIDEN - TR T T B
RIGEERETH S L. ; ) HANDSETS TX9R, TY9. TX 100 EACI €4.00
TRIPI ER - UNIVERSAL £s5.00 | TUBE BASE - MIXED 10 for £1.00 §
AA Batieries made by STC Group of Companies 1p each | AMSTRAD ORION
4600 £340 {1500 UE33 BOY £4.00
AMSTRAD .
s T 4700 €50 Sl
HEAD AND DRUM - 6000 azo0 | P S || DR
HEAD AND DRUM  NICAM £i2.00 | IF MODULES: po e | SMALLUHEVIE £3.00
PANEL-CLOCK DISPILAY - 8,900 £5.00 5827.01-51. 5827-03-51 EACH B0 | RSAL o | FERGUSON
PLASTIC FRONT WITH FLAP - 8.900 .00 S82R 04-10, 5829 02-58 EACH £3.00 A . DOURLE SIDE NICAM £10
POWER SUPPLY VS IINK-VS |10 £5.00 5929-03-41 . EACH E500 | DECCA 1CCS NICAM SINGEE BOARD ICCS £10
POW R SUPPLY. LONG OR SHORT CHASSIS TEI ETEXT CONVERSION KIT £ | NICAM LCD o |
199171993 MODIELS ¢von | CORE290° FIT TEXT PANEL £3.00 TR SHARP : )
POM R SUPPEY — SWITCH MODE Ay 150 | TUNERAND 15 1810587 A1 UK £3.00
NOUBLE DECKIR .00 | 1996/7 MATSUL FV4IRAVSO ; TATUNG
20 OFF MINE-D NOKIA ITT VIDEO DECK COMPLETE PPESO0a  £160 | pya /FVa2. 1VSI-52 } E1000 | NIVERSAL 205 OR EQUIVALENT
SALORA FINLFX SERVICE MANUAL £10.0 \CCs .00 WITH AERIAL SOCKKET £3.00
POST 4.00 o : . . :
DT ue ST s
:[‘gﬁ:xg gﬁs:’;: o | DH9s VXALI0 VP 9401 floo | 7780 £2.00 MOTORS
POSITOR EQV 98009 - SALE PRICE 25, | HEAD-VSRIS00 = ORION 12096 ES.00 | TV/SATYLLITE WITH FST £L.00 | HIACH
EQ 23| PANEL-MAIN-VSR 1500 PP LS Oea g0 | CAPSTAN 150E 300
POWER SUPPLY-VSR 1500 L5.00 - L )
FERGUSON POWER SSPPLY & REG CPT2158 (NO REPLACEMENT) 500 | MATSYI
L PT:)R h T . TYPE STK 5343.VPOsSi g | VIDEO RMO33E VIDEO PLUS €00 | CAPSTAN I/C NO. M56730 ASP £15.00
ADA VRGETE MG £20 | \OWER SUPPLY-SWITCIi MODE- 1500 £350 [ aaTsul 2TYPES 1995 TO 1997 MODELS MATSU! VIDEO
AC MAINS & BATTERY VA30S  P/P £3.00 ea : :CK
: - 1500 €500 DECKS WITH CAPSTAN MOTOR
CAMCORDER BATTERY 6V-1400MA-VA366  £5.00 PHILIPS AN IS PRI G
CAMCORDER BATTERY. HIGH CAPACITY o ll;ER‘rI'xT T ’ zi‘tﬁ":’“ g::: et *
9.6V IKIOMA-VA3I0 £3.00 ECODER-TEXT- Lol 8 . t R
CAMCORDER BATTERY Cl{ARGER 1F- PANEL FOR CPYO-CP! 10 L5 | JUDORION - TV ANDVIDEO £200 | MOD MRFT-UF32 £5.00
9.6 VOLTS VAZ6S EACH €600 RC = PACE %W, FERGUSON. SONY. GRUNDIG  £5.0 | MOD TMUG3. 103A £5.00
CAMCORDER CAR ADAPTOR CHARGER TEXAS MITSU BISHT MITSURBISHI
AND BATTERY-VA308 £5.00 | NICAM BOARDS MK II £3.00 RM3S - VIDEO £5.00 | CAPSTAN-HSE41-1/C MS1782ASP £2.00
TR05 20p | 25DI432 £1,00 | BULAIS 75p | RUTI3 €100 | BYWSC My [ HD&IOKLS £1.00 | No accounts No Credit Cards
7806 2p | 2SDI1453 £1.00 | BU20G £1.00 | BUTIBAF £ | BYWS62A HE1528BP 15p SEN DZ COMPONENTS ar
7809 2p 2SD1576 €10 BU207 £1.00 BUT7)/800 13p oV 8 HEF29BP 20p
7812 20p 2SDI5T7 £2.00 BUL208 Bop BUWII 4y BYX10 1y, HEF4091 20
8I12F 20p | 2SDI8UTO3 15p | BU20RA £1.50 | BUWR4 6p | BYX38/300 :5|: HGA1124A =o|: 63 BlSHOPSTElGNTON, SHOEBURYNESS,
280940 £1.00 2SDIR78 1.0 HU208D tip BUA3Y9 £1.00 BYXS5/350 lop HM6264
25C3795 €100 | 25K1460 100 | U2 €Lo0 | BUXRS Sop | BYXSSMOO  lmp | ALPIS  gase ESSEX SS3 8AF.
gSCSWJB £1.00 Zgélm £1.00 8532!! £LIn BUXB4AF Abp BYX71/60 2y IK7ST
SC4313 £5.00 25C4891 BU4W7 dp BuUY49 0p BYZ106 1p 631 B) £3.00 . .
25C4589 0 1500V/15A  £2.08 FUS()GAF 9y HY‘I‘:(); D 3p BZWLCI110 Sp INS4 Ip Tel' 01 702 338894 Fax' 01 702 338805
10A/1 500" £2.00 ANSS2H £1.00 RUSOBA| £1.00 BY 208-500) Ap BZW§3-C20 p IRI06A Ty g
52.‘51,‘,’," “,f‘:: 2:233} g::: Bgﬁgp “\:,’:; :;333 Iip 53};22& :&, b“%bi«) f,l,:r:, Specitic P/P charges are PER ITEM ® For UK addresses add P/P to
=B S 2 ¢ bR " s . : order then 17.5% VAT to total. This applies to EC unless VAT No. is
281 1 Hip BCSS0C 2 BU70S £lLin BY255 Sp CLER7IA £5.00 LA £1.00
zsg;;(; tl‘.‘l)m ggxb-l‘g .:'Ip gg{l&l‘ 5'::» g};(‘wnﬂ'ml) !‘:":- ]FF;JH‘o ‘m M;(ux »l\.gl ::m given ® Exports — P/P at cost ® Postal Order/Cheque with order.
251 3 b5 2 A £1.00 299, 3 1A11 £1 70K LB 5 : —
25D789 30,': HF8695 :o:: BUSO? Sop 8;1‘”-)((1) IS:: BAIISS £1.00 | M37TAMECSP  €£1.00 Unless otherwise specified add £1.70 P/P to SMALL ORDERS +
2SDB20 £1.00 BF870 2op BUSOSDEL £1.00 BYVI19-30 15) HA119% Sp MSROSKP £1.00 ig: : N "
%.;mm ;.5’" 55\1\:)‘5]/04 m 33:3: L ngtgazm :;:2 m:::x?#;r ::_::: 2','1222\, ::::: Additional P/P for HEAVIER GOODS. Technical information by
p 21 R ') B R B i
2511264 Sip | BUIOS CLM | BUKS4/R0  £200 | BYVYSC 12p | MASI3IBSPI €20 | SAAIO6! £300 telephone only e Government/School Orders on offical headings.
25D1266 £LO0 | BUI2 Sip | BUK445/600 €200 | BYVYD 10p | HASI33ESP3  £2.00 £1.00 Callers to shop - 212 London Road, Southend-on-Sea. Closed
25D1398 £1.00 BUI26 B0p BUK454/600 £1.00 BYW20-08-9 £1.00 HCF4S X Sp £2.00 >
25D1415 €108 | BUIBOA 65p | BUTIH Sip | BYW29/50 13p | HCRaS20BE  sap Monday, Tuesday, Wednesday (all day), open Thursday, Friday,
2801427 £1.0 BU204 oy BUTHAF Sop BYWYS 1np HD640428) St £2.00 Saturday Open 10 00-1pm 2 15-5pm

PLEASE ADD 17.5% VAT TO BOTH THE GOODS TOTAL AND P/P CHARGE
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