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The perfect accessory
The new Philex catalogue on CD-ROM3
is now available with superb products,
up to date information, fast search facilities,
enhanced graphics & a fully updated
cross reference.

A complete guide to over I 6 , 00 0 line items:

 audio visual accessories
 computer accessories
 components and remote controls
 semi conductors
 electrical wiring accessories
 electrical lighting accessories
Make your life easier and phone our
SALES HOTLINE now for prompt dispatch
of your free copy!

L4b

HO 0181 -0211611INI
PHILEX ELECTRONIC LTD . PHILEX HOUSE . 110-124 - THE BROADWAY . WEST HENDON . LONDON NW9 7PP
Tel: 07000 Philex - Fax: 0181 202 0015 - Web site: http://www.philex.com - Email: sales@philex.com
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What a Life! 622
Donald Bullock devises a Very Nasty Device to deter
Greeneyes' dogs, and gets his comeuppance. Some ser-
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More Power 624
Things that go bang in the night - and during the day-
time too. Pete Roberts on what causes problems with
the mains supply and some ways of minimising their
effects.

The Panasonic K Deck 629
Adrian Williams provides a guide to dealing with the
faults you can get with this VCR deck.
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Jack Armstrong's column on satellite receiver
servicing.
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FireWire or IEEE 1394 632
The system that's almost certainly going to become the
standard for interconnecting digital electronic equip-
ment in the home. Geoff Lewis, B.A., M.Sc., MIEEE
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Monitor Faults 642
Hints and tips on dealing with PC monitor faults.
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Sony Chassis Guide 658
Giles Pilbrow lists the CTV chassis produced by Sony
in the UK over the last ten years and the models in
which they were used.

Servicing the Mitsubishi
Euro 12 Chassis 660
John Coombes on fault-finding procedures with this
CTV chassis.

A Hi -8 Video Problem 663
David Woodnott on a confusing Hi -8 VCR/camcorder
fault.
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Eugene Trundle on the Powermax and Clipper remote
control extenders from Celtel.
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DX and Satellite Reception 666
Terrestrial DX and satellite TV reception reports and
news. A phase -shift interference -cancellation system.
The World Satellite Yearly 1998-2000 reviewed.
Roger Bunney reports.
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Servicing notes on camcorders.

Next Month in Television 671
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Note that we are unable to

answer technical queries over the

telephone and cannot provide

information on spares other than

that given in our Spares Guide.

July issue on
sale June 17th.
Next issue,
dated August,
on sale July
15th.

Panasonic Young Technician of the Year -

All you young technicians, make that extra bit of effort for
those all-important final examinations this year. You could be
Panasonic Young Technician of 1998. See page 669 for details.
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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 Industrial 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.

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 Gene al Components, Tools and Home Computer

Spares also available. Telephone or write for a Selected Spares Guide.

MONITOR FLYBACK TRANSFORMERS
This is just a sample of the types we can supply

ACORN/DIGITAUIBM etc
AT2090/08 (ESCOM) £19.95
CALIBRA AT2090/48 P.O.A.
COMMODORE 1084P/1084SP £20.95
COMMODORE 1084ST P.O.A.

ELONEX AT2090/33 P.O.A.

GOLDSTAR/DELL 154-166A £27.91
OLIVETTI TFB200A £26.95
OLIVETTI 1172.0018 £26.15
PHILIPS CM8833 Mk 1 (poplar uSlot type) £20.95
PHILIPS CM11342 (CM8833 Mk 2) £22.45

REMOTE CONTROLS
GEC V4001HN4005 - Genuine £11.03
ITT 1E8-13-14-15 - Replacement £16.45
NOKIA Uni by PHILEX P.O.A.
Many other Genuine and ahernatrve typos available P.O.A.

TV FLYBACK TRANSFORMERS
FERGUSON TX90 90 (RED SPOT) £16.50
HITACHI CMD6011 (2435141) £16.99
PHILIPS AT2140 (108-31000) by HR £13.99
We can supply many other LOPT0's, for ALBA & BEKO
through to TOSHIBA & ZANUSSI. Please supply model

no. and full information from original pad.
SELECTED VIDEO HEADS

CONTACT US FOR TYPES NOT SHOWN. NB: Please
supply all markings from the original flyback, as

some monitors utilise more than one type number.

AMSTRAD TVR1/VCR4500/5200 £13.99
FISHER FV HP420/615/720/721/722 £15.99
HITACHI VT11/33 & some others £12.89
SHARP VC381 to VC388 £10.99

"Other Computer Spares available v. These are quality heads- Phone for models not shown

JULY SPECIAL OFFERS (Valid to 31/7/98 or W.S.L.)
PHILIPS VR422/437/447/6485 GENUINE VIDEO HEAD (DM4) £74.99
FERGUSON TX100 51crn Yellow Spot LOPTX £12.99
FERGUSON TX9 LOPTX £7.49
ICP F/N Circa .1 Protectors - PACK of 10 MIXED £2.99
ZENER DIODES - PACK of 30 x 400erW (2 each of 2V7 -30V) £2.99
Replacement Telescopic AERIAL for BT FREEWAY £1.99
SOLDER PUMP Special - PUMP c FREE SPARE TIP £2.99

IC's for PHILIPS
MAB8461 P W069 £13.15
MAB8441P T020 £6.42
MAB8461P W013 £8.10
SAD1009P £7.20
TDA1006 £2.59
TDA3730 £7.99
XC89507P £17.96

UP TO 50% OFF - SINCLAIR, COMMODORE end ATARI Home
Computer Spares. PHONE FOR LIST - ITS NOT TO BE MISSED

'Limited stock only'
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 -Off Switches, Posistors, Resistors, Capacitors,

Fuses, Connectors, Cables, Toots, Domestic Electrical Accessories and much much more ...

EQUIPMENT MANUALS
Large order 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-410M/T £14.53

PANASONIC KXP-1123 £12.41 PANASONIC TX2 £9.52 PHILIPS CM11342 £10.83

PHILIPS CM8524 £7.42 PHILIPS CM8833 (Mk 1) £9.49 TOSHIBA ST -U2 £7.49

When ordering, please add £1.00 P 6 P end Men add 17.5% VAT. M.B. VAT Is due on P 6 P - Equipment Elenae orererolated). Small
payment. by Mud accepted, however a nominal machine may ea* - please enquire. Overseas cadets welcome - minimum Pb P la
MOD, but please check to evold delays. iVeilkety Dates' required ter and orders, also the Maus No. for SWITCH. All stock Items
despateled as quiddy as possible, subtect to clamor. el payment All Herne subject to mailabilly - Prices can mange without notice.11.1.11MINOMMOIM. iMiii.

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

Remote Controls
for

TVs  VCRs  Satellite  Hi-Fi

Can' t Find a
Particular
Remote?

WE HAVE IT.

MONEY`-`MONEYt..
SAVING,

World's Largest Range

Over 60,000 References

Match or 'Make Free' Service

Competitive Prices From £6.50

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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COMMENT

Consumer
Retail price maintenance was abol-
ished many years ago. The govern-
ment has now decided that even

quoting manufacturers' recommended
prices is, from September 1st, to be illegal
in our industry. Whatever for? There is no
way of enforcing recommended retail
prices, which have become something of
a joke - a quite harmless one. No one
takes much notice of them. But they have
served a purpose. They provide an indica-
tion of the value a manufacturer sees in a
particular product and its market position.
That, surely, is of some help, if not a very
great one, to the customer. At least he is
given an idea as to whether he is being
offered a quality product, an average
workaday one or a rock -bottom cut-price
item. We are no longer to be allowed this
bit of guidance.

Was it useful? Well, the customer can
hardly take a piece of equipment to pieces
before he buys it. And, nowadays, most
TV sets, VCRs, PCs and whatever look
much of a muchness - tube size and fea-
tures apart in the case of a TV set. In this
situation, to be given an indication of per-
ceived value is surely better than nothing
at all.

It is one thing to encourage free, com-
petitive trading, quite another to leave
consumers in the dark with little idea of
the value of what they are being offered.
They can of course carry out detailed
market research, but who has the time - or
inclination? They can also wade through
one of those interminable Which? reports
that state the obvious at great length and
come to totally anodyne conclusions.

The fact is that doctrinaire free-marke-

Confusion
teers have had it all their own way for
rather too long. It is of course possible to
go too far in the opposite direction,
towards control and restrictions. But we
need laws to enforce decent behaviour,
and have had trade regulations to ensure
fair practice. The move to regulation
started in the Victorian era, when it was
common practice to sell adulterated
goods. Surely we don't want to go back to
that sort of thing?

Going too far in the direction of
uncontrolled trading has very real dan-
gers. An obvious example was the mis-
selling of personal pension schemes a few
years back. When it comes to what are
nowadays known as "financial products"
rather than insurance, banking, pensions
and so on, total confusion can reign, mak-
ing it easy for the less than scrupulous to
operate. Insurance, mortgages and so on
have been fertile ground for those inter-
ested in only a quick, profitable deal. It's
all too easy to muddly the water, get the
punter confused then come up with what
looks like a brilliant offer.

It's strange that governments of both
colours have advocated this totally unre-
stricted approach to business. Right now,
as Mike Peters put it recently in ERT, the
only thing that seems to be regarded as
important is different prices! It is not
helpful to remove all guidelines such as
suggested/recommended prices etc.,
which do provide a rough if very imper-
fect yardstick.

Right now things are getting worse
and worse. Telephone salespeople are
offering all sorts of confusing deals and
special offers. And the rot is spreading to

such simple things as the supply of gas
and electricity. There have already been
complaints about reduced -price offers
that turn out to be something different in
practice. The free-for-all is in danger of
becoming a heaven-sent opportunity for
the unscrupulous. You would have
thought that we had learnt the lesson
about unsupervised marketing.

A great deal of effort is being put into
concocting various special services,
deals and so on. The public is confused
and, by and large, benefits little.
Suggested prices represented a little bit
of much -needed help. You can blame a
lot of this on the Monopolies and
Mergers Commission, whose remit has
been extended far beyond that originally
envisaged. The Commission seems to
think it malevolent that anyone should
set a value on anything and provide clear
terms of trade.

One day the pendulum will swing back
- not too far, one hopes. One also hopes
that not too much damage will have been
done while we were in the anything -goes
era. But it will be of little help to those
who have been sold a pup because of a
lack of standards and guidelines. And it
will have been of no help at all to honest
traders who have seen their businesses
ruined by slick operators.

We need some degree of regulation, in
the same way that we need laws. And
those recommended prices did provide a
little bit of help in an otherwise very con-
fusing marketplace. The president of the
Board of Trade has not done the con-
sumer a favour in deciding on this unnec-
essarily draconian prohibition.

COPYRIGHT
© Reed Business Information Ltd., 1998. All rights reserved. No part of
this publication may be reproduced, stored or transmitted in any form or
by any means without the written permission of the publishers.
All reasonable precautions are taken by Television to ensure that the

advice and data published are reliable. We cannot however guarantee it
and we cannot accept legal responsibility for it.

CORRESPONDENCE
All correspondence regarding advertisements should be addressed to
the Advertisement Manager, "Television", Reed Business Information,
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. Editorial cor-
respondence should be addressed to "Television", Editorial Department,
Reed Business Information, Quadrant House, The Quadrant, Sutton,
Surrey SM2 5AS.

INDEXES AND BINDERS
Indexes for Vols. 38 to 47 are available at £3.50 each from SoftCopy Ltd.,
who can also supply an eight -year consolidated index on computer disc.
For further details see page 671.
Binders that hold twelve issues of Television are available for £6.50 each

from Television Binders, 78 Whalley Road, Wilpshire, Blackburn BB1 9LF.
Make cheques payable to "Television Binders".

BACK NUMBERS
Some back issues are available at £3.00 each. For further details see box
on page 598 last month.

SUBSCRIPTION ENQUIRIES
Telephone:
Fax:
Credit card orders:

01444 445 566
01444 445 447
01622 778 000

Address: Television, Subscriptions Dept, PO Box 302,
Haywards Heath, West Sussex RH16 3YY, UK.
Make cheques payable to: Television
Subscription rates:
UK
Airmail Eire
Airmail Europe
Airmail Rest of World

NEWSTRADE ENQUIRIES
Distributed by MarketForce
Telephone:

WEB SITE
For a full list of RBI magazines:
http//www.reedbusiness.com

ISSN 0032-647X

£30.00 per year
£34.00 per year
£43.00 per year
£56.00 per year

0171 261 7704

44110.4021k, REED
twagif BUSINESS
11177 INFORMATION
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We will not compromise and yet our prices are often less.
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ductors I. C's etc.
s, heads, belt kits etc.
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TRADE GUIDE
to ECONOMY Remote Controls

Contains over 5000 references to model
numbers for which we can supply an
economy remote control. The range has
been well tested over a
number of years and the
majority are available at
46.95. Send now for your
FREE guide and you will be
well on the way to increas-
ing your profits. All are
normal stock items - phone
today - with you tomorrow

Aisfr 41fr only

'
MOH CONTI°

Er6.95

1E6..9151

P
Satellite division - Send for FREE rice list - LNB's - decoders - receivers etc.

PSU repair
v,,entalP21,0 hihaluggi
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16.95 Pace - PRD800,PRD900,PSR800PSR900, Ferguson SRDS,SRDI6,Grundlg STRI, Maspro

SU250S/1,3505P , STU802/05M, Manhattan/6,9S0 Goochnans S7700,1bstdba TU-SD200,SAT99
KIT2 16.95 Pace - SS900,9200,9210,MRD920, Ferguson SRVI, Gnmdlg GIRD2000,3000, Philips STU801, Network
900,9200, Bush IRD150, Nolda SATI500, Maspro SRE2505,350S,450S,Alba SAT6600, Fhilux SRS700, Thompson SRS4
KITS 1&95Amstrad - SR510,520,540,SRDR45,SRDS5O KET4 16.95AmstradSRD SOO
6TI1316.95 Amstrad SF00120,340 etc (exportmodels) KITS 1111.95 Pace D100,120
EI1716.95ChurchMD2MACdecoder KITS 15.95 Pace PASS100
617919.434 Pace PASS200,300,Apollo IGTIO 118.11 Pace MSS500,1000
KITII15.95FergusonSRD4 81112 116.45 Echostar Sit5500(early PSU with adjuster)
IL/T13129.71 &boater SR6500,7700,8700 61714123.95 AmstradSRD600
Oft IS 17.38 Mbatee (Sorenson PSU type only) =370:70Wa
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The Satellite
You could say that what author Martin Pickering
doesn't know about satellite receivers isn't worth
knowing. 240 pages crammed fun of
information on common and not
faults, resets to faaory
sequences for parental
onLNB's, lists of
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hftp://www.telepart.co.uk
Possibly a FIRST AGAIN, you can search our www site for video spares, semiconductors, remote controls, satellite gear, line output
transformers and CCTV components. Its simple and will only cost the price of a local call. You can order parts, enquire about parts, or
simply send a message. All at the cost of a local call. If you don't have the gear to access the internet get straight in touch with your local

computer supplier or ask us for a fact sheet.

got HASSL E I
Ist Economic supply TV & Video parts e)rTsfill C-CrIA'll Fast

TooP ni@IN
or7 woOn,

1MPOur experienced staff WANT` WANT WANT_ to help you.
lip We can give you an instant answer from our database which contains'

over /00,000 references and we can give that answer IN SECONDS
imp if we can't find it immediately, we will HASSLE & HASSLE our supplier

HASSLE the manufacturer. We will make phone call after phone call,
and Fax after Fax on your behalf- WE WILL,D0 ALL THIS FOR YOU.

1111p We do it willingly and for FREE VC) U IVET:1) E:C.74(1)1VC)1141C:
1N4001 0.03 2SC2274 0.35 M119 0.36 BC557 0.09 { BT151500R 1.12 BZX6122 0.19 MAX232CPE 4.70 1.87281P 3.20 TDA3654Q 2.82
1N4002 0.04 2SC2335 1.12 AC127 0.71 BC557B 0.18 811518008 1.15 BZX612V4 0.07 MC13002P 7.69 TA7698AP 5.97 10A4500 4.66
1N4003 0.03 2SC2458 0.84 AD162 0.96 BC558B 0.18 BU208A 1.46 BZX6133 0.19 MC7812CT 0.77 TA7778P 5.11 108450 1 H 9.57
154004 0.11 2SC2482 0.35 AF127 2.48 BC558C 0.09 802080 1.61 BZX6136 0.19 M115003 2.23 1A8205811 4.50 1084503 4.00

154005 0.06 2SC2570A 0.38 AN5265 1.76 8C5598 0.14 802508AF 1.58 BZX613V9 0.14 M12955 0.77 18821041 0.00 TDA4505E 7.35

154006 0.06 2SC2655 0.31 AN5512 1.76 8C560C 0.11 BU2508DF 1.58 BZX615V6 0.11 M1802 2.91 TA8210H 4.79 TDA4505M 11.97

154007 0.04 2SC2705 0.35 AN5515 2.79 BC635 0.23 80326A 1.36 BZX6168 0.11 MJE13005 0.86 16821511 4.96 1084510 2.74

154148 0.06 2SC2785 0.36 AN5521 1.66 BC636 0.14 80406 0.69 BZX616V2 0.11 MJE18004 2.05 1A821611 8.01 TDA4580 10.05

155062 0.14 2SC3225 0.60 AN5601K 9.74 BC637 0.11 BU426A 0.86 BZX616V8 0.19 MJE3055T 0.45 TA822111 0.00 1084600 2.14

155401 0.14 25C3330 0.52 A57171K 5.56 80639 0.21 BU500 1.41 BZX617V5 0.09 MJE340 0.45 TA8403K 2.31 TDA4600/2/3 2.82

155402 0.14 20C3400 0.17 6N719011 11.11 BC640 0.11 BU500S 2.05 B1X6 I 8V2 0.19 MJF113004 2.05 TA8427K 3.76 1084601 1.46

155404 0.13 2SC3423 0.60 BA157 0.09 BC846B 0.52 BU508A 1.29 BZX619V1 0.09 MJF18204 6.07 TA8718N 7.69 TDA460 I D 1.46

155408 0.09 25C369 0.06 BA158 0.07 BC8488 0.35 13050881 1.32 BZX6IC22V 0.11 MN650 1.71 TA8739P 6.01 TDA4605 4.10

156263 0.20 2SC3807 0.91 BA I 59 0.11 BC848C 0.41 130508418 1.99 BZX7910 0.30 MPSA06 0.35 TAA550B 0.31 10846052 1.97

15914 0.02 2SC3953 0.72 BA39108 6.99 BC856B 0.21 BU508D 1.56 BZX7912 0.11 MPSA13 0.18 TBAI 20S 0.89 1084950 1.76

1S44 0.11 2SC4517A 3.14 BA5406 2.14 BC858C 0.19 BU508DF 1.88 82X7936 0.10 MPSA63 0.18 11381200 0.47 TDA7240A 2.57

2N2222A 0.23 2SC458 0.18 885412 2.48 BC875 0.33 80508V 2.40 BZX793V9 0.09 MPSA93 0.11 TBA820M 0.35 1088138 3.59

253055 0.50 2SC4742 5.11 BA6209 1.18 BDI 31 0.26 81536 1.65 BZX795V6 0.09 MR856 0.11 10810138 1.56 1088140 4.62

253055H 1.29 2SC4769 4.02 BA6209N 1.27 BD132 0.26 80806 1.03 BZX796V2 0.08 NE555 1.03 TDA1015 1.37 TDA8145 1.97

253773 1.52 2SC536 0.30 88621981.76 BDI 37 0.46 8U908 1.68 BZX79C33 0.11 NE555N 0.43 TDA1035T 4.27 1088170 4.70

2N3904 0.32 2SC945 0.11 BA6222 1.70 BDI 39 0.31 BUH515D 2.14 BZX79C5V1 0.11 1600A 0.33 TDA 1 044 1.43 1088172 2.65

254401
25555
2081013
2081015
2081020
2581029
2081048
2081145
2581286
2081370
2581706
208733
2SA872A
208933
208940
2SA950
208966

0.11
0.12
0.35
0.11
0.44
0.26
0.19
0.36
0.60
0.43
0.50
0.18
6.10
0.36
0.82
0.18
0.41

2S01207
2S01246
2S01275
2001276
2SD1292
2S01 330
2001397
2001398
2001426
2001427
2001432
2001439
2001441
2001453
2001497
2SD1541
2SD1 548

0.57
0.30
1.41
1.39
0.64
0.31
2.31
2.14
3.51
2.91
5.04
5.86
5.98
3.85
4.74
4.96
5.95

886247 1.95
BAT43 0.52
BAT85 0.96
BAV21 0.21
BAXI 4 0.17
BC107B 0.20
BC108 0.24
BC109A 0.00
BC141 0.36
BCI 47A 0.24
BCI48A 0.35
BC148B 0.11
BCI58B 0.12
BC168 0.04
BC182 0.14
BC I 82L 0.14
BCI84A 0.12

BD140
BD233
60234
BD237
BD238
60243
802438
BD243C
60244A
BD244C
BD245C
BD433
BD434
BD436
BD437
BD438
BD681

0.24
0.23
0.36
0.31
0.24
0.45
0.60
0.44
0.34
0.43
0.94
0.29
0.31

,0.52
0.52
0.38
0.47

BUK4445008
BUL54AR

BUT11

BUT1 IA
BUT I IAF
BUT12A

BUT12AF
BUTI8AF
BUT56A
BUV48A
BUW1 IA

BUW41B
B118484

BUX84
BUZ71A
BUZ80
1302858
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1.18
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1.03
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1.03
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0.11
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0.23
0.11
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0.13
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0.35
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0.31
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1.08
2.74
1.82
2.57
2.05
2.48
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4.27
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4.50
7.52
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8.12
4.23
7.69
2.98
3.85
1.63

1088175 6.41
TDA8178FS 5.95
TDA8180 4.87
1088190 3.59
TDA8350Q 5.56
TDA8380 2.53
TDA9503 2.13
TEA1039 2.11
1E820188 2.29
TEA2029C 7.04
TEA2031A 4.26
1E82164 3.40
TEA2260 2.48
TEA2261 3.68
TEA510IA 6.48
11C1060 0.82
TIC246D 1.54
71CP1060 0.60

2SA992
2061010

0.31
0.35

2001554
2001555

3.25
2.65

BC I 84L 0.06
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BD826
BD839

0.43
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3.30

DTC124ES
DTC144ES
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SAB3035 1.71
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TDA2002

5.61
1.12

T11110 0.35
11811211 0.77
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2061243 0.60 2001858 0.43 BC212L 0.18 BD911 0.52 BY206 0.20 HA13001 3.85 SL1430 1.92 108203011 0.91 1182955 0.89
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2SB643 0.29 2001878 2.63 BC237B 0.19 BDT65C 1.68 BY228 0.26 881315 1 13.20 SN74141N 0.17 TDA2050 4.561.081183055
206647 0.57 2S01879 3.16 BC238 0.11 BF194 0.22 BY2291000 1.31 HA51338SP3 7.69 STK413211 10.00 TDA2270 12.08 11831A 0.36
2SB649A 0.77 2001884 3.35 BC238B 0.16 BF195 0.07 BY255 0.14 11M6251 14.32 STK414111 10.23 TDA2540 1.29 T1P32C 0.40
256688 1.61 2S01887 3.56 BC307 0.06 BF197 ' 0.18 BY299 0.18 1C11281 0.26 S1K414211 9.40 TDA254 I 1.12 TIP35C 1.82
206698 0.35 2SD288 0.85 BC307B 0.15 BF199 0.18 BY397 0.20 IR9594 15.79 ST8415211 10.95 TDA25778 3.45 TIP4IC 0.65
2S8716 0.43 2S0350A 1.97 BC308 0.09 8F258 0.04 BY398 0.16 IRF8C40' 5.98 SIX419211 14.64 1DA2578A 3.20 TIP42C 0.52
2SB772 0.50 200381 1.66 BC308A 0.09 BF420 0.21 BY399 0.12 1<186210811 6.15 ST115332 2.82 I0825798 4.91 TIPL761A 1.85
208774 1.61 200400 0.34 BC308C 0.26 BF421 0.24 BY448 0.30 LA4270 2.73 S1X5342 4.07 10A258IQ 2.57 TIPL79 IA 1.25
2S8891 0.60 200401A 0.77 BC309B 0.10 BF422 0.19 BYD141 0.35 184280 3.12 S18537211 6.84 1082582 3.85 TL072CP 1.03
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2SC1473 0.21 200756 0.47 BC368 0.18 BF491 0.41 818958 0.21 LA6324 2.05 SlI(7348 5.74 TDA2653A 4.70 TMP47C434N3555
2SC1573 0.52 20083711 1.12 BC369 0.18 BF494 0.12 BYV95C 0.28 LA6510 2.94 ST1111006 7.37 TDA3190 2.05 16.63
2SC1675 0.14 2S0856 0.79 BC372 0.53 81759 0.38 BYV960 0.27 LA7830 1.88 STR4211 9.40 TDA3330 14.21 TPU2732 10.05
2SC1685 0.21 200882 0.43 BC546A 0.11 B1869 0.38 BYV96E 0.53 LA77883352 2.40 S1950020 9.38 1083505 2.40 U2829B 3.40
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2SC2001 0.23 2SD965R 1.05 8C547A 0.04 BF960 0.30 BYW96E 0.50 LC7132 4.70 STR54041 5.15 10835628 4.62 UC3844N 1.91
20C2023 3.18 2S1(1117 3.40 BC5478 0.11 81970 0.43 81X55600 0.23 LED3G 0.10 S1R541 2 4.02 1083565 2.74 UPC1318AV 3.85
25C2073 1.03 2041118 3.40 BC548 0.11 BFR90A 0.68 KV] 0 1.34 LED3R 0.10 SI958041 3.42 1083566 6.41 UPC1365C 1.70
2SC2078 1.00 2SK30A 0.35 BC548A 0.11 BFy51 ' 0.39 BZV85C5VI 0.15 LED3Y 0.10 STR59041 8.11 10835768 10.31 UPCl378H 1.71
2SC2120 0.23 7407 0.69 BC5488 0.06 BR100 0.18 82X6110 0.16 LM3171 1.29 STR6020 6.07 10835928 UPCI 394C 1.92
2SC2229 0.31 74HC04 0.88 BC548C 0.14 BM 03 0.62 BZX6111 0.10 LM32414 1.48 S1801816 7.69 10A3640 5.98 UPC1488H 2.99
2SC2230 0.55 7805 0.78 8C5498 0.11 BRX44 1.02 87.X6112 0.13 1M3395 0.50 STR04420 10.64 TDA3650 11.04 UPC1498H 2.31
2SC2235 0.36 7806 0.60 BC5508 0.16 89149 0.43 BZX6 1120 0.28 M49481 11.85 T9053V 1.35 TDA3653B 1.54 UPC574J 0.86
2SC2236 0.36 7809 0.69 BC550C 0.09 BRY55 0.28 8216113 0.11 M5218L 0.69 79064V 1.87 10836530 2.82 X2402P 5.78
20C2240 0.21 7812 0.52 BC556A 0.11 BSX20 0.35 8216116 0.19 M54544L 2.04 TA7120P 0.66 TDA3653CQ 2.57 ZTK33B 0.28
2SC2271 0.67 78L05 0.35 BC5568 0.14 BT I 39600 1.29 BZX6120 0.19 M58655P 4.96 TA7280P 2.74 1083654 1.44 ZTX650 0.51
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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 SAS.

End is Nigh?
For some years I've made a living
from buying faulty TV sets and
VCRs from members of the public,
doing them up then selling them. I
get the stock by placing wanted ads
in local papers. To take VCRs as an
example, most people have been
delighted to accept say £20 for a
faulty Ferguson 3V29 or 3V35. A
good clean up, a service kit and
perhaps pattern -part video heads
and the machine is ready for selling
at say £90. In the past this repre-
sented a third to a half of the cost
of a new machine, and provided me
with a fair profit for my efforts.
Alas, no more. With new VCRs
available at £100 or so, who in
their right mind is going to pay
more that £30-£40 for a second-
hand machine? And don't forget
that they will be all too aware of
their rights and expect some sort of
guarantee. With the cost of repair-
ing some of the newer stuff, not to
mention the difficulty, it just ain't
on.

Regrettably TV sets are going
the same way. In a supermarket
recently I saw a 28in. Nicam and
teletext set for £249 and a 14in.
portable with remote control for
£89. No wonder that four TV shops
in our area have closed down in
recent months.

Where, I wonder, are people
going to take this cheap new stuff
for repair when it does go wrong?
Thank heavens I've only ten years
left to retirement! Meanwhile, does

Letters
anyone need a van driver, sweeper -
up or suchlike? I don't mind, any-
thing considered!
Mike Haywood, MHTV,
Falmouth, Cornwall.

The Neutral Screw
David Smith (Letters, May)
observes that the "negative" screw
in a UK 13A plug tends to come
loose. He means the neutral screw
of course, but let's not get side-
tracked. Here are two possible
explanations.

First, some manufacturers dip
the stranded wire ends of the mains
cable in solder. This contains lead,
which 'creeps' under pressure. The
lead exhibits the phenomenon of
`cold flow' until the pressure is
relieved. Hence a loose wire. The
live wire is less likely to have sol-
der on it because most people trim
it back to fit inside the plug.

Secondly, the neutral retaining
screw goes into the pin directly,
while the live screw goes into the
fuseholder. The neutral screw is
therefore subjected to shock and
vibration each time the plug is
inserted or removed from a socket.
The effect is exacerbated by the
lack of a locking washer for the
screw.
Martin T. Pickering, B.Eng.,
Sandbach, Cheshire.

With reference to David Smith's let-
ter (May, page 482), I would like to
offer the following suggestion as to
why a loose neutral mains plug
screw can cause a destructive fault
when a loose live side screw won't.

When the neutral side of the
mains supply goes open -circuit, a
current flows from the chassis cir-
cuitry to earth. For example, if the
live side is at 350V with respect to
earth and the neutral side is open -
circuit, in 10Onsec a current of
35mA flows to earth via the stray
capacitance (say 10pF). This could
turn on power devices unexpectedly.
Inductive effects and arcing could
alter this simple analysis of course.

If the foregoing is valid, failures
may occur in wrongly -wired houses
that have single -pole neutral switch-
es at ring -main outlets. Is there any
evidence to suggest that this is a
cause of destructive failures?
Ray Porter, M.Sc., C.Eng., M.LE.E,
Stourbridge, W. Midlands.

Daewoo Spares
The phone number given in the
Television TVNCR Spares Guide
1998 for ordering spares from
Daewoo is the old main switchboard
number. The correct phone number,
for account holders only, is

01189 252 606.

The address details are correct.
Non -account holders can order
spares through our distributor
SEME:
Manoj Aggarwal, National Service
Manager,
Daewoo Electronics Sales UK Ltd.,
Wokingham, Berks.

Try Zambia
In the May issue (page 483) you
printed my letter on being able to
supply semiconductor devices and
VCR drive components that are dif-
ficult to obtain. Readers can now
use our e-mail address, which is

kalibu@zamnet.zm

Our fax number is 00 260 2
221055, telephone number 00 260
2 226871. As much information as
possible should be provided to help
us identify the required item.
M.P. Nalletambly, Box 23186,
Kitwe, Zambia.

Mel's Mod
I've been carrying otit a similar
modification to that described by
Mel Davies (letters, April, page 427)
for some time. The current demand
seems to be rather close to the limit
for a 7812 regulator however. I
therefore use two in parallel, with an
0.4711 resistor in series with each
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output for current sharing (instead of
a single resistor on the input side) -
this is necessary to allow for manu-
facturing tolerances that affect the
exact output voltage of each individ-
ual regulator.

If you examine the manufactur-
ers' data sheets for the 78)0C family
of three -terminal regulators you will
find that decoupling capacitors are
required at the input and output to
ensure stability. The values should
be between 0.47µF and 2.2µF. These
capacitors should be mounted as
close to the regulator as physically
possible.
I. Field,
Letchworth, Herts.

Through -PCB Rivets
A few years ago manufacturers
started to use through -PCB rivets for
some connections in TV sets, partic-
ularly the line output transformer
and transistor and high -wattage
resistors. As a result, a fault that is
potentially dangerous can occur in
some sets: the solder between the
rivet and the print land becomes
dry -jointed, followed by arcing and
eventually a burn up on the board.

Within the space of a week I had
a number of JVC sets and three
Philips G110 chassis that had this
fault. In each case the joint was at
the line output transformer connec-
tion to the collector of the line out-
put transistor. There was a large
hole in the board in one of the
Philips sets.

My advice is to resolder these
joints whenever a set comes in for
service.
David Belmont,
Wembley, Middx.

What's Cooking?
My thanks to those who, in the
June issue, commented on my arti-
cle on microwave oven servicing
(April, page 404). Sorry for my
mistake about ionising radiation. It
was a genuine slip, after I'd been
looking into the possibility of X-ray
radiation from some types of mag-
netron. I abandoned this search as it
led nowhere. It is my practice to
check for leakage before and after
servicing an oven, which is a wise
precaution. There's a lot of RF
power in that little box, fed by lots
of volts with a deadly current -pro-
vision capability.

The design of a meter for volt-
age checks in the magnetron circuit
was going to be done with safety in
mind. Several checkers are avail-
able in the USA, but I suspect that
they are made for profit rather than
to perform any really useful func-

tion in magnetron circuit fault diag-
nosis. I favour the probe idea, and
have been experimenting along
these lines, so far without any dan-
ger to life and limb!

Finally, I would like to stress
again the need for extreme caution
when dealing with microwave
ovens. There must be an intact
earth wire from chassis to the
mains plug's earth pin, and the
oven must be earthed when
installed in its operating position.
Follow the manufacturer's instruc-
tions for measuring leakage and
power output. Get your leakage
tester checked regularly, and
observe all the safety precautions.
If you worked in a service depart-
ment in the days of valves, or on
high -power valved equipment as I
did, you will know the folly of tak-
ing chances or becoming careless.
A 2.1kV AC supply at up to 500mA
is definitely a killer - it's the volt-
age used for the electric chair.
J. LeJeune,
Ravenshead, Notts.

Digital Picture Quality
I am intrigued by the idea that digi-
tal television will bring the viewer
improved picture quality (as if the
viewer could tell the difference
anyway!). I wonder where this idea
came from?

The system may be capable of
providing a better image, but that's
a very different thing from what it
will be asked to do. It's a long time
since even the existing PAL system
was strained by anything outside
the vertical interval, and I can't see
that changing.

When I worked in ITV, many of
us thought that the ITN news stu-
dio was the standard for picture
quality, with BBC news close
behind and nearly all other pro-
gramme content being much inferi-
or. This is how it should be of
course: if a company cannot pro-
duce a decent quality fixed studio
shot, what can it do?

But ITN's standards fell years
ago. For a long time now its pic-
tures have been all nasty edges with
no real sharpness - rather like a
somewhat upmarket VHS picture in
fact.

It is only recently that the BBC
has started to slip - but, oddly
enough, not so much with its stu-
dio pictures as with the inserts,
which have become very notice-
ably noisy.

Most of the rest aren't worth a
mention, and images via satellites
are a joke (except for QVC).
I would like to see a good -quality

picture via a digital service - or
even an analogue one come to that
- but I think I will be waiting for a
long time.
A. Jaques,
Stretford, Manchester

Health
I'm a 38 -year old TV engineer who
joined the trade after leaving school
at sixteen. When I was 27 I was
struck down by leukaemia. Thanks
to good treatment, followed by a
bone -marrow transplant from my
sister, I recovered from the illness.

I know two TV engineers in my
area, of roughly my age, who have
had cancer. Several older engineers
have, sadly, died of the disease. This
leads me to think that our type of
work could involve a health risk.

I would like to hear from any
other trade readers who have had
leukaemia or some other form of
cancer, or who know/knew anyone
in the trade who developed this ill-
ness.
Brian Milne,
3 Chapelhall Cottages,
Undy, Ellon, Aberdeen.

EARN EXTRA MONEY
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...with a 1-3TELETE
PC/TV Test Pattern, Audio & RF signal Generators
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Right: The TELETEST-2
for TVs and Videos.

TELETEST-2 & TELETEST PC: £149.95 each
Carry Case & PSU: £9.95 each.

UK P&P £5.95, Overseas £15.95 Prices ex VAT

Fax: 01202 877271 (Overseas Tel: +441202 877270 Fax: +441202 877271)

OZAN: 37 Haviland Rd, Ferndown Ind Est, Wimborne, BH21 7SA. U

New web site: www . tel et est . co . u k

Call now for your FREE INFO PACK
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T LETOPICS              
Digital TV Update
BDB claims to be "on track" to
launch its digital terrestrial TV ser-
vices in the last quarter of the year. A
basic package of "at least twelve
channels" will be available to sub-
scribers at under £10 a month. At its
first city presentation the company
claimed that it would break even with
just under two million subscribers:
with three million it would make an
annual profit of over £100m, rising to
more that £250m with five million
subscribers.

BDB is to use the Mediahighway
interactive system developed by the
French pay -TV giant Canal Plus: in
February BDB announced that it
would use the MediaGuard condi-
tional access system developed by
Seca, which is jointly owned by
Canal Plus and Bertelsmann. BDB
has appointed BT to set up its cus-
tomer management centre, which
will be staffed by BDB employees
but run by BT. The contract is for the
whole of BDB's twelve-year licence
period. More than a hundred people
will be employed at the centre initial-
ly, rising to over 1,000 by the end of
the licence period.

A new digital TV group, S4C

A PIP display with a set hat uses Acorn Group's new
acTiVe advanced digital W system. This software -based
technology enables many features to be built into a set
and, since the software can be updated remotely, the
set is made 'future -proof. Interactive services such as
web surfing, e-mail, home shopping and on-line games
are some of the possibilities.

Digital Network, is likely to be
awarded the remaining DTT multi-
plex by the ITC. It will include S4C
and Channel 5 programming.
Members of the group include United
News and Media, S4C and NTL.

British Interactive Broadcasting
(BIB), which is owned by BT,
BSkyB, Matsushita and HSBC,
looks set to get the go ahead from the
European Commission's competi-
tion authorities following BT's
announcement that it will dispose of
its cable TV operations in
Westminster and Milton Keynes.
BIB plans to offer interactive TV
services, such as home shopping and
banking, via BSkyB's digital satel-
lite TV services.

Research carried out by NOP
found that 27 per cent of adults are
aware of digital TV: the figure rose to
41 per cent in homes with a PC
and/or interne access. A smaller sur-
vey carried out by Radio Rentals
found that 28 per cent of the popula-
tion had not heard of digital TV and
nearly 60 per cent didn't know what
a set -top box was.

Eutelsat, BT Broadcast Services
and interne service provider Easynet

are piloting a system called
Convergence -1. It's a high-speed
DVB internet and TV service and
could be launched by the end of the
year. More on this in our report next
month on the Cable and Satellite '98
Show.

Danish company ITE has devel-
oped WebChoice TV, which pro-
vides a TV set -PC link. Connection is
via an audio lead, a series of audio
cues being used to trigger special
software stored on the PC's hard disc.
This software turns on the PC's
modem, giving access to a web site
with content related to the TV pro-
gramme.

The European Commission has
blocked a proposed German digital
pay -TV venture between media
groups Kirch and Bertelsmann. It
would have involved merging DF-1,
Kirch's loss -making digital pay -TV
service, with Premiere, an analogue
subscription TV service controlled by
Kirch and CLT-Ufa, which is part -
owned by Bertelsmann. DF-1 is now
to be closed. The EC's decision could
delay the introduction of multi -chan-
nel, interactive digital subscription
TV in Germany.

VHS -ET
JVC has developed a new VHS format called VHS -ET (the ET stands for
Extended or Enhanced Technology). As with S -VHS, there is considerably
improved resolution: VHS -ET is understood to be capable of close to 500
lines. The format uses standard VHS tape, relying on improved heads and
signal amplifiers to provide the higher performance.

Unfortunately ET recordings cannot be played back via a standard VHS
machine unless it has 'quasi S -VHS playback', which is rare. They can be
played back with an S -VHS machine. The format is to be launched in Japan
this summer and in the USA this autumn. There are no plans for a European
launch to date.

Sega's Dreamcast
Sega has announced its next -generation games machine, called Dreamcast.
It uses 128 -bit technology, is internet-ready, and will run a version of
Microsoft's Windows CE operating system. Dreamcast will be Sega's
flagship product and is expected to help restore the company's position in
the highly -competitive global video games market.
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Business News
Matsushita Electric Europe recorded a double-digit increase in sales last year
and plans to increase the proportion of goods made in Europe. This will
reduce transport costs and increase its ability to meet local consumer
requirements. Europe accounts for about ten per cent of Matsushita's total
turnover.

Lite-On Technology, the Taiwanese electronics company, is to reduce
output of computer monitors sharply at its Mossend plant in Lanarkshire. Two
of the three production lines will be closed down and two thirds of the 350 -
strong workforce made redundant. Intense competition from Asian companies
following recent devaluations is blamed. The company expects an upturn in the
global market within the next twelve months. The plant is close to that of
Chung Hwa Picture Tubes, whose current output is for TV sets only.

The South Korean LG group has taken full control of Zenith, the last
indigenous US TV setmaker. LG acquired a majority shareholding in 1995.
There is to be a debt -for -equity swap and new capital under a bankruptcy
reorganisation plan. In future LG will supply the TV sets and other products
sold under the Zenith brand name.

The Betamax Website
The Betamax website is now a year old, providing plenty of evidence that
these sophisticated VCRs are still in wide use on both sides of the Atlantic.
But spare parts are becoming more difficult to obtain and most service
personnel no longer have the expertise to be able to carry out repairs. To
help with this, the website includes a list of suppliers and engineers in the
UK and USA. There are in fact over 240 pages at the website, which is
essential surfing for anyone interested in these machines. The address is

www.elektratec.co.uk

The site was started by enthusiasts Alan Barnett and Martin Evans in
London. It's known as the PALsite because it concentrates on European
models. For further details you can contact the PALsite on 07050 612 290,
Alan Barnett on 0181 241 1140 or Martin Evans on 07050 612 063.
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LIZ
Polar Instruments has launched a unique flying
probe PCB test system which has been designed
for manufacturers and for service organisations
that deal with particular equipment in quantity.
The FT100 test system provides completely
automated PCB probing and is particularly helpful
with fine -pitch boards. It operates with any Polar
PFL series PCB fault locator for component -level
fault diagnosis. Five tests per second can be
carried out, employing Polar's analogue signature
analysis (ASA) technique: the board being tested
does not need to be powered. For further
information contact Polar Instruments Ltd.,
Garenne Park, St. Sampson, Guernsey, Channel
Islands GY2 4AF. 0148 153 081,
fax 0148 152 476.

Digital TV Technology
Computer company Acorn has demonstrat-
ed a set -top box technology based on soft-
ware rather than dedicated hardware. The
advantage of using software in conjunction
with a powerful processor, in this case an
Intel StrongArm 1500, is a considerable
increase in operating flexibility, overcom-
ing many interoperability problems. Signals
from different sources and using different
interactive standards can be handled. As
new requirements arise, extra software can
be downloaded. The StrongArm 1500 runs
at 300MHz, enabling the system to decode
two MPEG-2 data streams simultaneously:
thus one channel can be watched while
another is being recorded.

Matsushita believes that the next leap for-
ward is likely to occur in 2003, when proces-
sors that operate at 10bn operations/sec
become available at a reasonable price. They
will be sufficiently powerful to enable multi-
media tasks to be performed using software,
bringing about a dramatic reduction in cost.

Matsushita is already working along these
lines. It has developed a media core processor
(MCP) that uses 0.35µrn silicon and operates
at 3.3bn operations/sec with a clock speed of
54MHz. The MCP is a powerful, pro-
grammable device capable of performing a
number of multimedia tasks such as DVD
and TV set -top box decoding. It combines a

signal processor with a very long instruction
word core. The processor handles sequential
tasks such as MPEG stream analysis or the
calculation of graphics coefficients while the
core unit carries out more intensive tasks such
as MPEG video decompression. The
microcode routines required for processing
are downloaded.

Matsushita is now working on an 0.25µm
MCP rated at 5bn operations/sec with a clock
speed of 81MHz.

Microsoft is working on voice -controlled
set -top boxes for digital TV, using tech-
niques developed by the Belgian linguistics
software company Lemout and Hauspie and
Creator. The chip set under development will
enable the user to select channels, call up
web pages and download information and
video from the internet by talking into a
microphone. Spoken commands are convert-
ed into a digital signal that's sent to the set -
top box in RF form. The Windows CE oper-
ating system will be used - it can already
handle the speech technology. The system
could be ready for production before the year
2000.

VLSI Technology has announced new
chips for digital set -top boxes and full
receivers. The latest introduction is the
VES9600, which demodulates digital terres-
trial TV transmissions using the DVB-T

standard. It provides a three -chip receiver in
conjunction with the VES2700 for MPEG-2
transport control and the VES6100 for
MPEG-2 decoding. VLSI has the VES1893
for satellite digital TV demodulation and the
VES1820/VES1900 for cable digital TV
receivers. Another new chip, the VES1848,
is a return -channel modem for interactive TV
with cable systems.

VLSI subsidiary Comatlas has developed
the CAS2043 plug-in board to enable a PC to
receive digital satellite TV and data transmis-
sions. The board is intended primarily for
professional use, but similar products at con-
sumer prices are expected to be available
"before too long".

Texas Instruments and Philips
Semiconductors have entered an interoper-
ability agreement on physical layer IEEE
1394 (FireWire) chips running at
400Mbits/sec. An article on the FireWire
digital interconnection system appears on a
later page. As part of the agreement, TI and
Philips will share specification information
for their next generation of two-, three-, four -
and six -port 400Mbits/sec physical layer
devices. The individual companies can pro-
vide product differentiation by incorporating
additional features and capabilities while
conforming to a common pin -out, packaging
and signalling specification.
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Factors that determine
the performance of an
LNB with digital satel-
lite transmissions

LNBs for Digital Systems
When a satellite uses digital transmission it can
deliver more information in the same band-
width than with analogue transmission. In

addition, there's an improvement in the quality of the
signal. To take full advantage of this, the receiving LNB
must suit the digital signal characteristics.

Technically, there are over fifty factors that should be
considered, including RF leakage, in -band spurious per-
formance, out -of -band spurious performance, long-term
ageing effects, vibration effects, corrosion resistance,
intermodulation performance, dynamic range, reliabili-
ty, tolerance of electrostatic discharge and many others.
There are however a few key specifications that we will
consider here - noise figure, gain, LO frequency stabil-
ity, phase -noise performance, susceptability to micro -
phonics and input VSWR.

Noise Figure
This is a measure of how much noise the LNB adds to
the received signal. The lower the noise figure the bet-
ter the reception, of weak signals in particular. With C -
band (3.4-4.2GHz) LNBs the noise figure is usually
expressed in Kelvin, a unit that relates to absolute zero
or the level of molecular activity. It is technically incor-
rect to refer to degrees Kelvin. Zero Kelvin represents
no noise. A very good figure for a C -band LNB is
15Kelvin: 30Kelvin is more typical.
With a Ku -band (10.7-12.7GHz) LNB the figure is

expressed in dB. A very good noise figure for a Ku -band
LNB is 0.6dB: 0.8dB is more tyical. As a point of refer-
ence, 35Kelvin = 0.5dB.

Gain
Gain is also expressed in dB. With a digital system it is
important that the LNB's gain does not vary significant-
ly with temperature over the received bandwidth - digi-
tal systems are much more sensitive in this respect than
analogue ones. With a digital system a gain of 55-65dB
under all conditions is typically required. Gain flatness

across a 500-800MHz band should be better than ±5dB,
and less than ± ldB over 27MHz. Greater variations can
introduce gain distortion with reduced receiver perfor-
mance as a result.

LO Stability
Three main types of local oscillator are used in LNBs.

(1) The dielectric resonant oscillator (DRO). Frequency
conversion is determined by a free -running oscillator
whose operation is stabilised by a piece of ferroceramic
material.

(2) The phase -locked loop (PLL) type. An internal tem-
perature -compensated crystal oscillator is incorporated
within a digital phase -locking circuit.

(3) The PLL type with external reference. A reference
oscillator outside the LNB, usually in the receiver, is
used to control the frequency of the internal LO. In most
cases the reference frequency is 10MHz. Connection is
via the coaxial downlead.

Different digital signal types and bandwidths call for
different degrees of frequency stability for optimum
receiver performance. With a wideband signal such as
MPEG-2 TV, frequency stability is not so important as
the receiver tuning can be wider. With an SCPC radio
broadcast the bandwidth is very narrow, calling for a
high -stability PLL system to enable the receiver to track
the signal.

The frequency stability with a DRO oscillator is
t250kflz-1MHz. This type is suitable for TV and wide -
band data broadcasts. With an internal reference PLL
the frequency stability is ±5-100kHz, making it suitable
for SCPC audio, news gathering and VSAT. The fre-
quency stability with an external reference PLL is 0-
± 1 kHz: applications include satellite paging and nar-
row -band data.
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Phase -noise Performance
The phase -noise specification indicates the level of
noise introduced at various frequencies away from the
converted carrier frequency. This noise is generated by
the LO and is an indication of the oscillator's quality. In
the specification, the frequency separations from the
carrier are 100Hz, 1kHz, 10kHz, 100kHz and 1MHz -
Table 1 shows typical Ku -band LNB phase -noise speci-
fications.

With a digital system the bit error rate (BER) at the
receiver is affected by the phase noise in the signal fed
to it: the higher the noise level, the greater the number
of errors.

Microphony
An installed LNB is subject to the elements - wind, rain
etc. Rain or hail hitting it will produce small distur-
bances in the LNB's electrical performance. Wind will
move or vibrate the dish with similar effect. These dis-
turbances are superimposed on the incoming modula-
tion. It's possible for the distortion introduced by such
disturbances to be so great that the incoming signal can-
not be resolved. The LO is the circuit most likely to be
affected. Great care with the mechanical and electrical
design of an LNB is required to minimise microphony.

There are no standards or units of measurement for
LNB microphony. Simulated rain drops or other means
are used for evaluation.

Input VSWR
The voltage standing -wave ratio at the input is some-
times referred to as the return loss. It's the ratio of the
incident voltage/primary voltage wave present in a
transmission line or waveguide to any reflected voltage
present as a result of mismatching. Under optimum con-
ditions, where there is a perfect match between the feed
and its load (the LNB), the VSWR is 1:1. In practice,
because of electrical and physical variations this is not
possible. The reflected energy is lost and, in addition,
interferes with the incoming wave, producing further
loss.

A good match between the feed and the LNB is most
important for maximum signal transfer to the LNB.
Table 2 shows the approximate effect of VSWR on the
noise performance of a Ku -band LNB with a noise fig-
ure of 0.8dB. It highlights the considerable effect that
the input SVWR can have on an LNB's noise figure.

In Conclusion
With some applications selection of the correct LNB
makes the difference between a system operating at full
potential or one that gives far less than satisfactory per-
formance. A high -stability or even an external reference
PLL LO is required with a satellite digital paging sys-
tem. Examples in the Norsat range are the 1000 and
3000 series. With an MPEG-2 digital TV signal a high -
stability DRO LNB is suitable, such as the Norsat 4000
series. SNG trucks use PLL LNBs such as the Norsat
1000 series for the most reliable performance in the
worst conditions.

Most operators appreciate the importance of an LNB's
noise figure, gain and LO stability, but other factors
such as microphony, input VSWR and phase noise also
require attention. It is important to check all these
parameters in a manufacturer's specification.

Aknowledgement
The above paper by Don Filmer, V.P. Engineering of
Norsat, was presented during a seminar at Cable and
Satellite '98, which was held at Earls Court 2 in May.

Table 1: Typical Ku -band phase -noise specifications.

Offset Analoge Digital Int. ref. Ext. ref.
DRO DRO PLL PLL

100Hz NS NS -70dBc/Hz -65dBc/Hz
1kHz -55dBc/Hz -65dBc/Hz -75dBc/Hz -75dBc/Hz
10kHz -70d Bc/Hz -80dBc/Hz -80dBc/Hz -85dBc/Hz
100kHz -85dBc/Hz -100dBc/Hz -85dBc/Hz -95dBc/Hz
1MHz -95dBc/Hz -100dBc/Hz -95dBc/Hz -105dBc/Hz

NS = Not specified.

Table 2: Effect of input VSWR on the noise performance
of a Ku -band LNB.

LNB Feed VSWR Effective
VSWR VSWR loss LNB NF

3.5:1 1:1 1.6dB 0.8 + 1.6 = 2.4dB
3:1 1:1 1.2dB 0.8 + 1.2 = 2dB
2.5:1 1:1 0.8dB 0.8 + 0.8 = 1.6dB
2:1 1:1 0.5dB 0.8 + 0.5 = 1.3dB

Codes for Passive SMDs
The following code marking systems are widely used for surface -mounted
resistors and capacitors. They give the resistor value in ohms and the capaci-
tor value in picofarads.

With the three -symbol code the first two digits are the base figures and the
third the multiplier (number of zeros to add). Thus 270 = 2752 or 27pF, 331
= 3300 or 330pF, 472 = 4.7kS2 or 4.7nF etc. 2R2 = 2.252 and 2P2= 2-2pF.
This code is also used for some wire -ended components, e.g. small disc
ceramic capacitors.

The two -symbol code uses a letter to indicate the base figure, again in
or pF, followed by a multiplier number. The code is as follows:

A = 1 M = 3 Y = 8-2 0 = xl
B = 1.1 N = 3.3 Z = 9.1 1 =x10
C = 1-2 P = 3-6 a = 2-5 2 = x100
D = 1.3 Q = 3.9 b = 3-5 3 = x103
E = 1.5 R = 4-3 d = 4 4 = x104
F = 1.6 S = 4.7 e = 4.5 5 = x106
G = 1.8 T = 5.1 f = 5 6 = x106
H = 2 U = 5.6 m = 6 7 = x107
J = 2.2 V = 6.2 n = 7 8 = x108
K = 2.4 W = 6.8 t = 8 9 = +10
L = 2-7 X = 7-5 y = 9

Aluminium electrolytics may have a three -symbol code with numbers to
indicate capacitance in 1.1.F and a letter to indicate the voltage rating. The let-
ter code is as follows:

C = 6.3V, D = 10y, E = 16V, F = 25V, G = 40V, H = 63V

The position of the letter indicates the decimal point position in the capaci-
tance value. Thus F47 = 0.471.1F 25V, 3E3 = 3-31.1F, 16V and 22C = 22µF
6.3V.

This information is intended to supplement the surface -mounted device
(transistors/diodes) listing contained in the supplement to our May 1998
issue.
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Satellite Notebook
BT SVS300
We've had several power supply
faults with these receivers. If the
power supply is dead, check R802
(10010. It's best to Use two
47k52, 1W high -stability resistors
as the replacement. Also check
C805 (220pF, 25V).

If the power supply is trying to
start up or takes five minutes to do
so, replace C810 and/or C825
(both 11.1F, 63V). The resistance
across R811/814 should read 1.552.
If it's higher the power supply may
begin to trip.

Here's a point to note. If you
remove the VideoCrypt decoder
PCB, beware of the rear support
pillars. They are not secured to the
cabinet, and can crack the bottom
PCB if too much pressure is exert-
ed! G.R.

Pace MSS100
If the power supply is dead, check
D9 (RGPIOK) on the secondary
side. You will usually find that it's
short-circuit. M.Dr.

Pace MSS1000
This receiver wouldn't decode
VideoCrypt transmissions and
there were no on -screen displays.
The contrast level had been set to
maximum on the menu - the field
engineer had tried this as a setting
below three will cause the prob-
lem. It was noticeable that with
clear channels the contrast, i.e.
video level, was low.

Scope checks showed that there
was the normal 2V peak -to -peak
output from the Nicky chip, and
that the signal level remained OK
through stages Q53Iand Q57. It
dropped to a maximum of 800mV
p -p at the output from Q58
(BC856B). This surface -mounted
pnp transistor had gone high -resis-

tance. A replacement restored nor-
mal operation. N.B.

A Cable Problem
The problem with a six -year old
installation (Pace SS9200 receiver)
was sparklies on the higher -fre-
quency channels such as UK Gold,
Sky Sports 3 and CNN. Lower -fre-
quency signals continued to pro-
duce good results.

The dish was checked and
found to be correctly aligned. A
new LNB produced a marginal
improvement, no doubt because it
had a lower noise figure and pro-
duced a few more dBs of IF output
than the original one, but reception
of the higher -frequency channels
still wasn't as it should be. Time to
investigate the cable run.

A temporary substitute cable
from the LNB to the receiver in the
living room produced good signals
on all channels, even with the old
LNB. The original cable disap-
peared into the loft, where a length
of it was found attached to a hot-
water pipe with some cable ties -a
practice not to be recommended!
When I removed the cable I found
that the section which had run
alongside the pipe was very rigid
in comparison with the rest of it.
The new cable was installed well
away from the offending pipe!
H.C.

Eclipsed .. .
Reg is retired and looks after some
houses for friends who are often
away for several weeks. He rang
one Monday morning recently to
say that the satellite picture at one
of the houses in his care was full
of snow. Could we call to have a
look, as the owner was expected
home the following thursday?

When I called later that day I

found that a large spider had made
a home in the scalar feed tube at
the 1.2m dish. After removing the
spider and fitting a small piece of
polystyrene at the entrance to the
tube to prevent a repeat perfor-
mance, I carried out a slight dish
alignment peaking to wrap up the
job. Spring is always the worst
time for insects making them-
selves at home in prime -focus dish
feeds. Some of them get right
down the end of the tube. Don't
use your finger as a test probe -
you can never be quite sure what's
there!

On Thursday Reg rang on our
mobile phone in great panic. "It's
the same as before, all snow, and
they've arrived!" This seemed
rather strange, unless the
polystyrene had worked loose and
the spider had returned. It doesn't
usually come out however, and I
always ensure that it's a tight fit.
Visions of polystyrene eating spi-
ders came to me!

Reg was waiting when I arrived.
He switched the TV set on and a
perfect picture appeared. The
polystyrene was firmly in place,
and the dish was firmly locked in
position.

Then it dawned on me. Reg had
checked the signal at about 10.20 in
the morning and it was early March,
right at the time when the sun has
an eclipsing effect on Astra. The
sun is a much stronger source of
radio energy than Astra: while it is
within the dish's beam width there
will be picture degradation or disap-
pearance. Exactly the same symp-
toms produced by a large spider!
Had Reg left the TV set switched
on, he would have seen the pictures
start to reappear fairly quickly. The
moral could be: don't watch TV in
the morning! H.C.
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The Chinese Digital Channel
I was recently asked to install a digital
receiver for the Chinese channel via Astra.
This is now available as a vertical transmis-
sion (we're outside the horizontal digital
Astra footprint here) at 11.778GHz, as part
of the Canal Plus package. The receiver was
a Canal Plus digital type with built-in
MediaGuard conditional access - fortunately
the menus are in English. It's actually the
Philips Model DRD-DSI175B/05G. The
Canal Plus version is referred to as the
Philips 96514D.

The photocopied instruction manual is
also in English, and is well -written by some-
one with experience of digital installations
and the causes of any problems that might
arise. It gives the symptoms, for example the
picture breaking up into squares when the
signal is weak.

There's no UHF modulator, but the
receiver comes with a good -quality scart
lead and has video and TV scart sockets.
Nor does this version have an internal
modem - there is provision for an external
one to be connected. There are two card
slots, one for the subscription card and the
other for a smart bank card to enable pay-
ments to be made for pay -per -view pro-
grammes. The instruction book said that the
latter slot has no function with this version
of the receiver. In operation the box runs
quite cool, which was a pleasant surprise.

The
headend
that says
YES to
 Quality
 Ease of use
 Agility
 Each module an
almost total entity

 Superb value
WISI

:1;77.7 7;",
TOPLINE HEADEND

An on -screen menu assists with dish
installation. The receiver already knew what
signal to head for (11.778GHz vertical),
though a different one can be entered manu-
ally. A signal -strength bar display, reading
1-5, helpfully turns green at 3 - anything
above this level is acceptable. The receiver
is then left to scan the band. It lists the
names of all channels found, whether scram-
bled or not. Prior to the scan you can ask the
receiver to place the Chinese Channel (TVB
Superchannel) as first on the list of channels
found, or it can be picked from the scanned
list (in this case it's channel 247) and placed
in the favourite list.

The free -to -air digital channels via Astra
are available, including CNN, TNT,
Fashion TV, RAI-1, TV5, Moroccan TV,
Egyptian TV and a mass of German sta-
tions. Scrambled ones produce an identifi-
cation, after which the screen remains solid-
ly blank. The scanning process takes up to
twenty minutes, during which an on -screen
bar display indicates how many stations
have been found and the percentage of the
scan completed. The symbol rates and for-
ward error correction values don't have to
be entered, but signals with a symbol rate of
less than 15,000 are not catered for.

Amongst other oddities after the scan,
Pace receiver information was listed just as a
`station name' - I suspect that this is for the
Dutch receiver software upgrade. One prob-

Never before has it been possible to offer -
at competitive prices - a superior, easy -to -
use headend range with high quality
channel processing that allows the user to
retain perfect vision and sound. WISI's
breakthrough in headend modular design
has processors for satellite TV, terrestrial TV
and radio. Each individual module
incorporates its own control system
enabling quick and easy set up. These
channel processors come together in an
"all -in -one" base unit which contains all
necessary accessories for ease of ordering
- no additional items required!

U. K. STOCKIST

3.W. HARDY

CHECK THESE FEATURES
 Frequency agile freely selectable

in the VHF or UHF range.

 Adjacent channel capable.

 B/G, D/K, I, L, M TV standards.

 Modular system for headend
stations in SMATV and CATV
systems.

 Modular for satellite TV,
terrestrial TV, FM and satellite
radio, SAT IF converters, TV
modulators.

 Individually programmable
modules.

 High output level.
 Wall mounting or 19" rack

mount with lockable cabinet
door.

A Breakthrough
in Headend Design

May we send you full details?
J. W HARDY COMMUNICATIONS. 231 Station Road, Birmingham B33 8B8 Telephone 0121 784 8478 Fax: 0121 789 7931

lem is that although the receiver remembers
the main scanned channel list, in the event of
even a brief power cut the favourite channel
list is immediately forgotten.

The favourite channels are picked from
the main list: then, in the 'favourite mode',
you can skip the unwanted ones. If you
force the receiver to place TVB Super -
channel on 1 during the initial scan, after a
power cut all you have to do is to enter 1 via
the remote control unit - otherwise 247 has
to be entered, then the entire favourite pro-
cedure has to be repeated. I briefed the cus-
tomer on the procedure and haven't had a
call for help so far.

The receiver reinserts conventional tele-
text data on a normal PAL signal, so that the
TV set's text decoder functions in the usual
way. With the digital receivers I've come
across previously, teletext is at best available
via the set's own remote control or there are
no teletext facilities at all.

I feel that, certainly as far as the digital
receiver enthusiast market is concerned, a
tuner should be linked to a PC for band
scans and channel organising. The data can
then be uploaded to a digital receiver -a
sort of digital PaceLink system. I hope that
the Sky digital receiver box will have user-
friendly favourite menu structures.

For those with intemet access, more infor-
mation on the Chinese Channel can be found at
http://www.chinese-channel.co.uk H.C.

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

TUNER UNITS TO 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.

15 Lostock Road, Davyhulme
Manchester M41 OES

Telephone: 0161 746 8037
Fax: 0161 746 8136

Made,(and
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What a Life!
Donald Bullock makes a Very Cruel Device that produces shocks -
and gets his comeuppance. Then there are sets and customers. And
a puzzle about where the voices come from

poor Daddy B does his scrib-
bling all by himself in his
wooden shack in the garden,

away from everybody's noises and
distractions. Greeneyes' dogs
recently discovered it, and have on
occasion done their business there.

This annoyed Daddy B very
much. He doesn't particularly like
dogs, especially pampered ones that
do unspeakable things in his shack.
So he decided to adopt a Very
Wicked Wheeze: he sorted out
some odds and ends from his
junkbox and built himself a Very
Cruel Device -a pulsing shock
machine. He connected this to a
pair sprung wires which he strung.
across the shack's doorway, just
above floor level.

Then he pretended to go out.
But, instead, he sat behind a bush
with a whiskey and watched.
Presently Greeneyes' dogs trotted
up to the door and touched their
noses against the wires. Then they
made lots of yelping noises and did
double somersaults all over the gar-
den. Daddy B laughed happily and
rubbed his hands together. But
Greeneys said he was wicked,
cruel, drunk and she didn't love
him any more. .

Daddy B didn't care. He con-
nected an extra capacitor across the
output of his Very Cruel Device to
make it even Crueller, and made
sure it was switched on all the time.
Though he left his shack door wide
open, the dogs never darkened its
doorstep again.

The time came for Daddy B to
write his column. He stepped over
the Very Cruel Wires carefully and
started to clear his desk. This dis-

turbed some nasty mosquitoes,
which Daddy B sprayed with his
Cruel Mosquito Spray. They
coughed and fell down dead.
Except one, which flew about
laughing. This made Daddy B Very
Vicious. He spun around, spraying
it. When it flew out of the door,
Daddy B went after it.

Unfortunately he forgot about
his Very Cruel Wires, and tangled
his legs in them. They gave him
lots of Very Cruel Shocks that
made him shout and jump about
Very Much. He hoped that no one
had seen him dancing or heard him
shouting some Very Naughty
Words.

Greeneyes had of course. She
said it served him right for perpe-
trating Cruel Things on innocent
little dogs, and that he was to tell
everyone in his column how Cruel
and Wicked he really was.

But Daddy B mocked and told
her she was getting like her mother.
He hobbled off to his shack to write
about his Nastiness - and to mend
and refit his Cruel Wires . . .

Sins
Some days later I was back in the
shop when this cove with bright
eyes and a shiny red face came in:
He was carrying a sign on a small
pole. "Be sure your sins will find
you out" it read.

"I don't suppose I can help
you?" I asked.

"It's my Mitsubishi" he said. "It
has faded and died - Matthew 16,
verse 6 (or something)."

I eyed him up and down.
"It's in my old pram outside" he

continued, "there's a picture but

there isn't a picture."
"Right, I'll get it" I said.
When he'd pushed off, with his

sign, I put his set on the bench. It
was a CT2553STX (Euro 4Z chas-
sis). There was sound, and the
screen displayed some dull chunks
of colour. Nothing else. When I
increased the brightness I saw a
faint raster as well.

"Strange fault" said Paul.
"No luminance" I replied.

"You're looking at a raster plus the
transmission's colour content but
not its monochrome content, which
provides the detail. They do it that
way to save bandwidth."

When I opened the set up I saw
that there were three upright panels
at the rear of the chassis, secured
by a plastic bracket. The one on the
right is the chroma/luminance
panel. I waggled it and the lumi-
nance flashed on and off.

When I examined the panel I
found that during manufacture a
dab of securing adhesive had been
put between its print side and the
bracket. This had dried and corrod-
ed the print beneath it. So I cleaned
it off and bridged the gap. When I
switched on again a good, complete
colour picture appeared.

Mrs Tubbs' VCR
Meanwhile Mrs Tubbs had brought
in a Samsung VI710 VCR. It was
virtually dead, with just bits of the
display visible. "One for you" I
said, "I'm off to make the tea."

When I returned Paul was
replacing the STK5333 regulator
chip IC101. "I checked the outputs
from the power panel, at the 12 -pin
plug CN101" he said. "Instead of
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15V at pin 1 there was only 1.3V.
At pin 4 there was 0.2V instead of
5V. These two supplies are both
decoupled by 47g electrolytics,
which are OK. So I think a new
chip will cure the problem."

He finished fitting it and
checked the voltages. This time
they were right. The VCR had a
full display and worked well.

The End
Later the shiny -faced cove returned
with his sign.

"Your Mitsubishi's ready" I
said. "Twenty quid to you."

He pulled out his wallet and
smiled. "Ah, safely delivered from
its woes" he said, "Mark 22, verse
4 (or something)."

I carried the set out to his pram
for him. As he pushed it away I
noticed that the sign was double -
sided. "The End of the World is
Nigh" it announced on the other
side.

Egbert Craddock
Our next customer was Egbert
Craddock, who always looks as
though he's riding a bike against
the wind. He struggled in with a
B&O 7180.

"I switches him on, right?" he
bawled.

"If you say so" I replied.
"He clicks four times then goes

off, right? That's no good to any-
one, right?"

"You've cracked it man" I said,
"give it here."

He left the set and made off.
Steven took the back off and found
the cause of the trouble immediate-
ly. This sort of thing narks me.

"It's just the blue focus unit" he
said, "hand me a new one will
you?"

I did and it did the job. "Too
clever by half' I muttered.

Flighty's Visit
Mr Flighty came in, frowned at me,
bought a flylead and winked at
Greeneyes.

"What's worse than a giraffe
with a sore throat dear?" he asked.

"Dunno" said Greeneyes, bright-
ening up.

"A centipede with corns of
course" he blurted out. "Har, har,
har!!" Then off he minced, leaving
Greeneyes laughing happily.

She caught my eye. "Coppades,
amohyeh, da?" she said as she
laughed.

"Just a minute" I said, "you're
not gibbering with Flighty now.
Let's have it in English."

She looked at me coldly.

"Merely asked whether you'd like a
cup of tea, or not yet. You really
will have to do something about
your increasing deafness."

Later she came in with the tea.
"Careful, it's hot" she said.

"Cartful of what?" I asked,
frowing and looking about as
though puzzled.

"Don't be funny" she replied.
"Toast and honey?" I asked.

A Philips K40
Major Haggerty, the bristling mili-
tary no-nonsense blimp, brought in
a Philips Model 22CS5751 - the
old K40 chassis.

"It needs a spell in the guard-
house" he barked. "Only works in
the sunshine. Otherwise whines
instead. Had a coolie like that once,
in the Himalayas. Yanked his head
of in the finish and kicked him to
the tigers ..."

He was right. About the set I
mean. At switch on it whined loud-
ly and refused to start up until we
heated the power supply with our
hairdryer. Then it was OK. So we
cooled the power supply down and
then directed the hairdryer's heat
via a funnel at various components
in this section. The culprit turned
out to be C2128. A replacement put
an end to the nonsense.

We've had this fault before. Be
careful about identifying the capac-
itor: there's another C2I28, in the
EW modulator circuit.

Little Men
When I was a small boy I was fas-
cinated by the voices and music
that came from our wind-up HMV
cabinet gramophone and our huge
Ekco wireless set. I knew that
Henry Hall's orchestra consisted of
dozens of dinner -suited musicians
and their instruments, because I'd
seen a picture of them. How could
they get into our wireless?
Obviously they would have to be
shrunk. Assuming this to be possi-
ble - the early Thirties was a time
of mechanical and electrical mira-
cles - how, I wondered, did they
sneak in and out?

Whilst they were in there, what
did they do about eating and sleep-
ing and other things. The answers
evaded me.

And our gramophone. When
father played an Al BowIley record
Al sang immediately. When the
tone arm was moved across the
record he would cut in with differ-
ent bits of the song. How did he
know which bits to sing? Did he
slip along the tone arm and look
through the hole beside the needle?

-------

i 1

Unfortunately Daddy B forgot about his
Very Cruel Wires.

Then there were Bix
Beiderbecke's magic cornet sounds.
He had died before I was born, yet
he played for us from inside our
gramophone. In the Thirties nobody
scoffed much at the idea of ghosts.
Had Bix slipped to some secret
graveyard in the bowels of our
gramophone?

My confusion increased when
the wireless set when wrong and
had to be opened. There were no
little men or orchestras. Only a row
of rosy -coloured valves, bits of
wire and Bakelite.

Then the spring in our gramo-
phone broke. Inside there was just a
dowdy box full of greasy metal
cogs. Nobody could live in there,
especially in their nice clean clothes!

"Where do the voices come
from, Dad?" I asked.

"Out of the air" he replied.
"Who put them in the air?"
"Never mind about that" he said

brusquely. "Here's tuppence
ha'penny. Slip over to Thomas's
and get me a packet of
Woodbines."

ih

A,

A
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Things that go bang in
the night: the causes of
mains supply problems.
Pete Roberts investigates

More Power
We have what is arguably the most reliable electric-
ity generation and distribution network in the

world, with both the voltage and the frequency accu-
rately controlled. But with thousands of miles of wire
and thousands of transformers, along with numerous
circuit breakers and other control gear, most of which
are exposed to whatever the elements care to throw at
them, breakdowns are inevitable.
Most supply faults are trivial, causing only local

inconvenience. But there is always the possibility of a
real humdinger of a fault, such as a Grid transformer
exploding, the result being total mayhem over a wide
area. In addition to complete power failures, which
don't usually constitute a risk to domestic electronic
equipment, there can be spikes and surges, dropouts
(loss of a few cycles) and brownouts (low voltage).
These can all cause problems - especially with those
nasty little chopper power supplies that crop up every-
where nowadays.

Thunderstorms
Spikes and surges probably cause most damage, and are
the most common types of disturbance. Thunderstorms
are a common cause. These can occur when unusually
large cumulo-nimbus shower clouds form in unstable
air, typically found in the cold sector of a depression,
often along or just behind the cold front. You can get
this type of storm at any time of the year. Summer thun-
derstorms are frequently produced by sudden convec-
tive updraughts of hot, moist air during a heatwave.
Cumulo-nimbus clouds can build to a height of several
miles, sometimes extending into the lower stratosphere,
topped by the distinctive anvil formation that's a trade-

mark of a mature thundercell. Thunderstorms can some-
times hide amongst other innocuous clouds, waiting to
pounce without warning.

The exact mechanism that produces the cloud's elec-
trostatic charge is not known. It's thought to be the result
of water drops and ice crystals breaking up in fierce up -
and down -draughts in the heart of the cloud. These frag-
ments carry a static charge, and their motion inside the
cloud is analogous to the way in which charges are car-
ried on the belt in a Van de Graff generator.
The end result is a huge, delinquent electrostatic

machine that rumbles around, looking for something to
lob multi-gigavolts at. This something is all too often
part of the electricity distribution system. An enormous
amount of energy is stored in a mature thundercell.
Fortunately most of it is dissipated by inter -cloud
strokes. Earth to cloud strokes start with corona dis-
charge from the ground, forming an ionised conductive
channel to the cloud. The initial pilot stroke travels up
this channel. The main stroke returns from cloud to
earth, and may involve several discharges.

Because of the expense of running high -voltage cables
underground, the National Grid is mostly carried over-
head by pylons - frequently across some of the most
exposed, inhospitable country that graces the OS maps.
The pylons are often the highest things around, and have
lovely pointed tops. What better target for a thunder-
storm? Most strikes are to the pylons themselves, or to
the neutral/earth conductor that joins their tops.

Sometimes the strike is to one or more conductors, and
this is where the fun starts. Grid sections can be tens of
miles long, and the transmission lines behave as, well,
transmission lines: The pulse induced by a strike can
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bounce back and forth between Grid substations until its
energy has been dissipated. A lot of the energy flashes
over the arcing horns fitted across the insulator stacks
that support the cables, and the similar horns that adorn
switchgear and transformers (see the accompanying
photos). Electrical engineers also have at their disposal
suppression devices that are more familiar to us - varis-
tors, capacitors and chokes. They are just somewhat
larger.

Despite all these measures, it's possible for a lightning
strike to put a section out of action. The Grid network
has a fair amount of built-in redundancy to ensure net-
work integrity should individual sections suffer suffi-
cient damage to prevent normal working. When a Grid
line is struck, the section concerned is disconnected by
high-speed, airblast-quenched breakers. Once the excess
energy has been dissipated, the affected circuit is recon-
nected. The effect on local electricity supplies is those
half -second or so blackouts that can crash a computer
and make a fluorescent light restrike.

Lightning strikes become more dangerous the lower
down the distribution hierarchy they occur. While the
Grid and your local electrical supplier's primary high -
voltage system can dissipate most of the energy in a
strike, this may not be the case with a local 33kV/11kV
network. Rural distribution networks with their cables
and pole transformers in the open are at particular risk.
Urban systems with their underground cables aren't
very much better off. A ground strike can produce a
massive instantaneous current pulse with a potential
drop of several kV per metre, easily able to induce sim-
ilar potentials in nearby burned cables. A local distribu-
tion network may not have any built-in redundancy, so
lightning damage can black out a large area until repairs
are carried out.

Magnetic Storms
At least there's one form of electromagnetic mayhem
from which we don't generally suffer in the UK: mag-
netic storms. Our planet is continually bombarded by
the solar wind, a stream of charged particles that are
emitted by the Sun. The terrestrial magnetic field (the
magnetosphere) traps most of these particles in the Van
Allen belts. Thus all but a tiny percentage is prevented
from reaching the Earth's surface. What little does get
through forms a large proportion of terrestrial cosmic
radiation. Strictly speaking, particles from the Sun and
other extra -terrestrial sources, known as primary cosmic
radiation, don't reach the surface: collision between pri-
mary radiation and the atoms of gas in the upper iono-
sphere generates showers of lower -energy particles, the
so-called secondary cosmic radiation, which is what we
are exposed to on the ground.

Every so often, especially during sunspot maxima, the
Sun's surface becomes even more disturbed than usual
and the solar wind can turn into a gale. When the vastly
increased number of high-energy particles strike the
Earth's upper atmosphere they often produce an intense
auroral display, visible even at our latitude, seriously
disturbing the ionosphere and disrupting long-distance
radiocommunications.

By distorting the magnetosphere, solar storms also
cause disturbances in the terrestrial magnetic field,
which is strongest near the magnetic poles. While the
South magnetic pole is safely out of the way in the
Southern Ocean, the North magnetic pole lurks in
Northern Canada. In both Canada and the USA there are
large power grids with sections hundreds or even thou-
sands of miles long. Substantial changes in the terrestri-
al field can induce heavy fault currents. A magnetic

storm was responsible for the city-wide blackout of
New York City.

Ice Storms
Ice storms are the only meteorological phenomenon that
pose a major threat to both the Grid and local networks
in the UK. Water doesn't necessarily freeze at 0°C.
Under certain conditions it can remain liquid at temper-
atures considerably below the normal freezing point.
Water in this state is described as being supercooled. Ice
storms occur when supercooled rain hits a stationary
object then flash freezes.

Ice storms occur in unusually cold conditions and are
relatively rare in the UK. Severe ice storms attacked the
USA's eastern seaboard last winter, causing extensive
damage to electricity distribution systems.
With an ice storm you get a build-up of solid ice on

conductors, which are brought down by sheer weight.
System redundancy is rapidly used up, large parts of the
network becoming isolated. Loss of power because of
ice damage can have serious consequences, as the
weather that gives rise to the problem prevents repairs.
My own recollections of notable ice storms in the UK
are of those that occurred during the winters of '62-63
and '81-82.

Wind
High winds can bring trees down on to 1 IkV and
240/415V local networks, causing extensive blackouts.
Grid cables and electricity companies' primary high -
voltage circuits are carried well above tree height, and
those flimsy -looking pylons are designed to withstand
winds that are considerably stronger than anything ever
experienced in the UK.

Interesting factoid one. High winds in 1984 brought
down one of the eight cooling towers at Fiddlers Ferry
power station, Widnes. At the time my home over-
looked the power station, and it took a few minutes to
realise that something was different. It was a freak inci-
dent: a strong gust from a particular direction, deflected
just so by the other towers, did the trick. Bear in mind
that cooling towers are hollow: the concrete shell sur-
rounds a structure of wooden lathes, down which the
cooling water from the station's steam condensers trick-
les, its heat being removed by natural convection. The
trend now is to use a large number of very small cooling
`towers', relying on forced draught rather than natural
convection.

Heavy Industry
Lightning isn't the only cause of spikes and surges. In
urban areas a regular supply of lower -grade but still
potentially damaging spikes and glitches is produced by
heavy industry. Prime suspects are high -power, vari-
able -speed drives, as chopping up 415V at perhaps lkA
or more can cause serious EMC (ElectroMagnetic
Compatibility, i.e. interference etc.) problems.

I remember seeing 2kV spikes on the mains supply in
Chester city centre some twenty five years ago. At the
time I built light dimmers for a small company there.
We first noticed the spikes when using a scope to watch
the mains waveform to see what effect our dimmers had
on it. As the spikes occurred on only a couple of days
each week, it was a dead cert that the culprit was the
local paper's printing press. If I remember correctly, it
was driven by three 75hp DC motors: the thyristor-drive
system that controlled them was considered to be state-
of-the-art at the time.

Nowadays large thyristor drives are fitted with line
reactors, a sort of three-phase version of the suppression
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chokes found in the input to a chopper power supply. A
line reactor's main job is di/dt limiting, i.e. to slow
down the initial current build-up when the thryistors are
fired. It also helps to reduce the amount of hash that
finds its way back into the supply. There's nowadays a
tendency to feed each large drive directly from a dedi-
cated 1 lkV transformer to reduce pollution of the local
415/230V supplies.

Inverters
The availability of cheap, reliable, high -voltage
MOSFETs has brought down the cost of variable -speed
drives, which are becoming increasingly popular.
Known as inverters, these devices first rectify the in-
coming mains supply, usually 415V three-phase, pro-
ducing 630V DC. A six -transistor bridge arrangement
then converts this DC back to a three-phase AC supply.
The point of this is that the voltage and the frequency of
the output are both variable.

Bear in mind that the almost universal squirrel -cage
induction motor is semi -synchronous: thus the ability to
run at a frequency higher (usually up to 75Hz or so) than
the standard mains frequency enables the motor to run
faster than normal without overload. Unlike a DC
motor, an AC induction motor can be fully sealed. This
makes AC drives suitable for use in wet, dusty, dirty or
otherwise inhospitable environments.

Rectification of the incoming supply is the main
source of noise with an AC drive, because the current
that flows consists of high -amplitude pulses at the tips
of the mains waveform. We are talking about full -wave
rectification of a three-phase supply, so the fundamental
frequency of any resultant noise is 300Hz. High -fre-
quency PWM drive techniques are used to control the
transistor bridge to produce the output waveform.
Conventional armoured cable is, or should be, used to
connect the inverter to the motor, with the armouring
earthed to prevent radiation of the HF components of
the switching waveform. Any HF components reflected
back to the inverter's internal DC supply will be
absorbed by the reservoir capacitors which, in a large
inverter, may add up to 10,000µF or more. If, because of
a fault, the drive signal did become impressed on the
incoming supply, it would sound like a slightly waver-
ing, fairly high-pitched raucous whine.

You have to be careful when working on these beasts:
the reservoir capacitors are charged to 630V. The con-
sequences of accidentally dropping a screwdriver across
the capacitor bank's terminals would be, shall we say,
interesting.

Single-phase induction motors are large, difficult to
start and relatively inefficient. Up to now however they
have been the only option for small business or domes-
tic premises that have a single-phase 230V supply.
Small inverters that can produce a 220V three-phase
supply from a standard domestic 13A socket, with speed
control as a bonus, are now available, enabling tools or
light machinery with a three-phase motor to be used.

Electric Induction Furnaces
It's not just variable -speed drives that play havoc with
the mains supply. Many metalworks use electric induc-
tion furnaces. Rated at hundreds of kilowatts or even
several megawatts, these have what could be called a
stator winding that consists of a few tens of turns of very
thick copper tubing, through which cooling water flows,
wrapped around a refractory pot that holds the melt. It
generates heat by inducing eddy currents in the metal by
transformer action. The system is particularly popular
for alloying, as the eddy currents also churn the molten

metal, mixing the melt better than any mechanical
method would.

The power of an induction furnace that operates at the
supply frequency is usually controlled by employing a
saturable reactor to regulate the current. The saturable
reactor is connected in series with the supply from the
transformer to the furnace. Some furnaces are driven at
high frequency by a kind of inverter and can, unlike
most supply -frequency units, melt metal from cold.

This manipulation of thousands of amps at several
hundred volts can have serious effects on the local sup-
ply. An aluminium plant in my locality can draw up to
4MWh. In return for power at a very cheap rate, it's con-
tracted to shut down during a power emergency.

The power factor (this is the multiplication factor for
true power with an inductive/capacitive load) of an
induction furnace isn't constant: it varies with melt vol-
ume, melt temperature, melt composition and the
applied power. Parallel -connected capacitors are used
for power -factor correction, by switching more or less
microfarads into circuit as required. The current that
flows via the PF-correction capacitors is pretty hefty -
their circuit breakers have to be able to switch and carry
hundreds of amps. There's plenty of potential here for
some serious spikes. Interesting factoid two: as far as
induction furnace power factor is concerned, charging
and pouring are the most critical phases of a melt cycle.

Furnace operators used to control the power factor of
their furnaces by manually switching, via their control
panels, capacitors in and out of circuit in accordance
with a cos -phi meter reading. Nowadays PF control is
usually handled by a computer. Over correction is
extremely dangerous, as an induction furnace with too
much capacitance connected, i.e. a leading phase char-
acteristic, becomes unstable. In one incident I was told
about, a furnace with a particularly bad case of indiges-
tion vomited a couple of tons of molten aluminium at
1,500°C (that's about yellow hot). The glob of molten
metal was ejected with sufficient force to hit the foundry
roof. Miraculously no one was hurt.

From our point of view, heavy inductive loads such as
induction furnaces and their associated switching and
control gear are potential sources of serious mains -
borne interference.

Rectification
The electricity supply industry is getting rather con-
cerned about the distortion of the mains waveform
caused by millions of small power supplies in TV sets
and VCRs. Once a reservoir capacitor has been charged,
current is drawn from the supply as short, comparative-
ly narrow pulses. The resulting mains waveform distor-
tion lowers the power factor. The result is additional
heating in the supply cables and transformers, effective-
ly derating them. A poor power factor represents wast-
ed energy that still has to be generated, but nobody pays
for it.

The electricity supply industry is, understandably, not
particularly pleased about this state of affairs. Industrial
users are encouraged to keep their power factors as near
unity as possible by having kVAR (kilovolt/amps reac-
tive) meters fitted, with swingeing charges of several
pounds per kW/h. I wonder how they would cope if
everything still used half -wave rectification, as we did
in the good old days?!

I wouldn't be surprised to see EMC requirements
slowly tightened, with capacitor -only filtering eventual-
ly outlawed. You never know, we might see the return
of choke -input filters. Interesting factoid three: did you
know that if all the TV sets in the country were switched

626 July 1998 TELEVISION



ELECTRICITY

off rather than being left in standby, one large power
station's worth of electricity would be saved?

Tap Changing
A very common cause of surges and dropouts is tap
changing. Rapid changes of load on the network cause
voltage fluctuations that are compensated for by chang-
ing transformer taps. The tap -changing switches are
located in the transformer tank and, to avoid shorting
sections of winding, are break -before -make. Although
tap changing is usually very rapid, it's still possible for
several cycles to be lost.

Disconnectors
1 IkV rural networks suffer from dropouts caused by the
method used to clear faults on the overhead lines. Short-
circuits are often caused by bits of tree (or, if you are
particularly unfortunate, a whole tree), wet grass or
large birds landing on the cables. When such a short
occurs, automatic circuit -breakers (known as disconnec-
tors) disconnect the section of line for a fraction of a
second before reconnection and checking for a fault. If
the by now parboiled bird or whatever is still there,
another disconnection occurs.

These systems must have been designed by someone
of the Bill Clinton school of thought, as they operate on
a "three strikes and you're out" policy. Three attempts
are made to clear the fault: if the short is still present, the
section of line is permanently disconnected and it's up
to the electricity company's engineers to remove the
burnt offering. This repeated switching off and on again
is not generally appreciated by the average chopper
power supply.

Brownouts
An odd fault is the so-called brownout, or severe volt-
age reduction. The supply line voltage can drop as low
as 100V, the result being dim lights and motor burnouts.
The usual cause is loss of a phase somewhere in the
11kV system. Three-phase transformers have a three -
limbed core: each limb carries one primary and one sec-
ondary winding. The three circuits are magnetically
coupled, so loss of one phase at the input to the trans-
former will result in reduced output from all three sec-
ondary windings.

Brownouts put fridge and freezer motors at risk,
because of the means used to start them. Unlike their
three-phase cousins, single-phase induction motors are
finicky creatures. To start, they usually require some
sort of arrangement that involves phase shifting to cre-
ate a rotating magnetic field, for example shaded poles
(as in old-fashioned gramophone motors) or capacitor -
fed auxiliary windings. In a fridge or freezer motor the
relatively high -impedance run winding has many turns
of wire and is rated for continuous operation.
Compressors need a lot of torque to get them moving, so
the starting arrangement includes a low -impedance
starter winding with relatively few turns of thick wire.
As the starter winding has a much lower inductance than
the run winding, the current in it leads with respect to
the current in the run winding, thus producing that all-
important rotating field.

The low -impedance starter winding produces much
higher torque than that needed for running, and is meant
to be energised for only a second or so. Low voltage can
mean that the starting relay malfunctions, leaving the
starter winding connected. Although the applied voltage
may be less than half of what it should be, it's still capa-
ble of driving a heavy current through the winding,
which rapidly overheats and burns out. The main stator

Arcing horns on a 33kV isolator.

winding can also pass excessive current, as the motor
remains stalled.
I can't see any reason, apart from cost or a desire to

maintain a profitable market for replacement motors,
why fridge and freezer manufacturers can't fit no -volt
trips, which are nothing more complicated than a self -
latching contactor. Should the supply voltage drop
below a defined level, the contactor releases and has to
be manually reset when the normal supply has been
restored. All right you might end up with a freezerful of
ruined food. But without a no -volt trip you could end up
with a freezerful of ruined food and a burnt -out corn-
presssor.

By the way, fridges and freezers that use the ingenious
heat -driven ammonia absoption system are powered by
a small heater cartridge and are not at risk from
brownouts, though underrunning for an extended period
may result in the interior temperature rising above a safe
level. Caravans, motorhomes and boats are often fitted
with absorption fridges, as they can come not only with
both 12V DC and 230V AC heaters but can also be pow-
ered by gas!

Excessive Voltage
Things can go the other way of course. I remember,
back in the Sixties, reading in the paper that a nice new
substation had put more than a little sparkle into the
lives of some villagers. In the previous article I
described how a substation transformer is connected to
provide a three-phase supply of 415V between phases
and 230V between any phase and neutral. The trans-
former's secondary windings are connected in a star
configuration, with the centre of the star forming the
neutral connection which is securely earthed at the sub-
station. The villagers got a bit of a surprise when they
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A classic study of insulators and their arcing horns.

switched on their appliances one bright morning: light
bulbs exploded, cooker rings glowed white hot, radio
receivers went up in smoke and fridges burnt out.
Someone, when wiring the substation, had made the
classical error, uprating the domestic supply to 415V.
Has anyone heard of this happening since?

Protection
There are ways in which customers can protect their
equipment from the effects of power supply problems.
Some could represent useful additional business. The
best way to protect TV and video equipment from light-
ning damage is the simplest: pull the plug out and dis-
connect the aerial cable - even in an urban environment.

For dealing with mains -borne hash, a suppressor plug
helps a lot. It has varistors connected between all three
pins to divert to earth the energy of a spike that arrives
via the live and/or neutral line. Varistors can be
destroyed by really high energy surges, and more
sophisticated (i.e. expensive) suppressor plugs have
some kind of indicator to warn of varistor failure.
Suppressor plugs also help in preventing interference
generated elsewhere in the home from affecting sensi-
tive equipment like hi-fi systems.

The UPS
Because of the possibility of hardware damage and data
corruption, mains -borne spikes present a considerable
hazard to computer systems. If someone has forked out

over a grand for the latest Pentium II job and lives out
in the sticks, it shouldn't be too difficult to persuade him
to invest a couple of hundred quid in an uninterruptable
power supply (UPS) - especially if the customer
depends on the computer for his living. As well as pro-
viding power filtering, these units incorporate a battery -
driven 240V inverter which, in the event of power fail-
ure or a particularly long dropout, will maintain a 230V
supply to the computer long enough for the user to save
his work and then shut down correctly.

The type of UPS intended for domestic or small busi-
ness use incorporates maintenance -free, sealed lead -
acid batteries that are continually trickle -charged when
mains power is present. On page 436 of the current CPC
cataloge for example you will find listed a 250VA UPS
that's capable of maintaining power for seven minutes.
It incorporates EMI/RFI filtering and lightning/surge
protection, all for £140.28 plus VAT. There are plenty
of opportunities for extra sales here, particularly with
the forecast increase in teleworking in rural communi-
ties.

Other Measures
There are other ways of cleaning up the mains supply,
but they start to get expensive. One that I've not seen for
years is the constant -voltage transformer. Made by
Advance, it was a specially -designed transformer with a
saturable core and two secondary windings, one of
which was tuned by a parallel capacitor.

Other measures include filtering the mains where the
supply enters the building. Prices in the current Farnell
Electronic Components catalogue (EMC, Filter and
Suppression, Installation Filters section) start at £92.13
for a 240V, 16A single-phase filter to £579.41 for a
220A, 415V three-phase unit, all prices plus VAT.
These filters have open terminals, so they would need a
suitable enclosure. Installation would probably be best
carried out by an electrical contractor.

Danger
Finally I'd like to mention the very real dangers pre-
sented by the various parts of the electrical distribution
system. My photographs of substation equipment were
all taken from outside the railings: the only part of my
body inside the fence was the hand holding the camera.
High -voltage sites (high voltage being deemed to be in
excess of lkV) are exceptionally dangerous. The supply
impedance is extremely low, and exposure to high volt-
age either by direct contact or flashover means instant
death. With Grid voltages of 275kV or 400kV, any
remains would probably be cremated for good measure.

Never enter any electricity company or National Grid
site unless authorised to do so and accompanied by
another, qualified persion. Overhead cables can also
pose a threat to the unwary. You wouldn't normally
regard fishing as a particularly dangerous pastime, but
an angler in my vicinity was fried only recently when
his carbon rod touched an 11kV cable - and I mean
fried. So the same caveats that apply to the erection of
aerials, or carrying long metal objects, apply to anglers
using carbon rods: keep them well away from overhead
power lines, including the 25kV cables that run along
electrified rail routes. Remember: kilovolts mean killer -
volts.
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more on the

Panasonic K Deck
Adrian Williams describes some common faults experienced
with this widely used VCR mechanism

The
K deck has been around for several years

now. It's used in a large number of Panasonic
VCRs, ranging from basic mono sound models to
S -VHS editing machines with hi-fi stereo and
Nicam sound. There are a number of common prob-
lems. The following list of symptoms and cures
may be helpful to those not familiar with the deck.

Refusal to load a tape or lace up: The loading
motor, part no. VEM0427, is faulty. The shaft has a
plastic collar on it: this spits, the result being loss of
drive to the mechanism. Also check worm wheel
gear part no. VDG0868 - remove the gear and
inspect it for loose or missing teeth.

Refusal to eject tape or load (tape gets stuck in
housing): Replace shaft assembly part no.
VXP1339. It tends to bend outwards, away from the
side plate. As a result, the housing gets stuck. You
will also notice that the top plate of the carriage
assembly is bent on the right-hand side.

Tape is pulled very tight in the play mode. As a
result there is damage to the tape and the guide
bases: Replace the take-up brake lever, part no.
VXZ0313. It snaps at the end, where it's in contact
with the supply brake arm, part no. VXZ0312,
which it holds off during play (in the fault condition
the supply brake is on).

Line at top of screen during pause or
forward/rewind search: Replace the supply guide
assembly, part no. VXA5245 KIT. As mentioned
above, the brake lever may be faulty. The take-up
guide, part no. VXA5427 KIT, may also be dam-
aged.

Lower edge of tape is damaged, or pinch roller
assembly doesn't go down fully: The P5 arm unit
is distorted, part no. VXL2306. Also check the
pinch roller, part no. VXL2246.

Ticking noise from the mechanism during play:
There are three possible cures for this one, as fol-
lows.

(1) Strip out the capstan rotor unit and regrease it
(not too much).

(2) It may be necessary to replace the flywheel, part
no. VXP1519. You will find that the new one has a
more solid base where the rotor and capstan shaft
meet.

(3) The tension roller unit, part no. VXA4799, may
be worn, rubbing on its bracket.

VCR goes to standby when a tape is pushed in
(no forward operation of the loading motor) or
ejected (no reverse operation of the loading
motor): Replace the loading motor drive chip. It's
usually a BA6887, part no. BA6887-V3. Check the
loading motor which may have a dead spot or a bro-
ken shaft (see above).

Capstan speed problems: The capstan drive chip
is probably faulty.

Service Notes
All new Panasonic VCRs have a service mode.
No. 7 drives the loading motor forward when the
play key is held on, and reverses the loading motor
when the stop key is held on (the capstan is also
reversed to prevent a loop of tape being formed).
This is very useful, enabling most of these
mechanical problems to be diagnosed very quick-
ly without dismantling the VCR - the top must of
course be removed. As far as I know older
machines such as the NVHD100/NVSD44 don't
have this feature.

The timing doesn't usually need to be altered.
For further information refer to John Coombe's

article in the November 1996 issue.
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Jack Armstrong

Amstrad/Fidelity
SRD950/SRD700
In previous articles I've mentioned
tuner problems with these models
because of failure of one or more of
the 1011F capacitors inside. This
fault is becoming commonplace.
I'm also getting receivers with
faulty EEPROMs. In this case the
symptom will be either stuck in
standby with the LNB voltage trip-
ping, or autotuning works but no
channels are stored.

It seems that these EEPROMs
can be damaged by voltages applied
to the TV scart socket by certain TV
receivers. To prevent a recurrence,
disconnect R95 and R96 (both
270c2).

Some customers have asked
whether a decoder scart socket can
be fitted to these models. It can, but
might require an extra twenty or so
components as well. A few of these
receivers had these components fit-
ted at the factory, but most didn't. A
list is available.

Amstrad SRD600
I don't do many D2 -MAC receiver
repairs. Most get sent to the experts
at Satfix in Swansea (01792 781

WORKSHOP
673). The SRD600 is an exception.
It's faults are often quite simple to
deal with, so I'm prepared to tackle
them myself. But one particular
receiver had been back to me three
times, each time from a different
dealer. Clearly the owner was
unhappy with my diagnosis, but I
had written the same report on the
label each time. Without repeating
the exact wording, it said that relia-
bility couldn't be guaranteed
because of something to do with the
owner's cat! This time it was
Wossname up Church Street who
brought the receiver to me.

"Stinks" he commented. "Think
the dog did something. You do it for
me. I know nowt about these
DeeMacTwo things."

Having pointed my dish at 1°W, I
put the receiver on test. The picture
would occasionally appear to lock,
but most of the time I could see only
a mess of black and white lines.

I repeated the procedure I'd
undertaken before, but this time I
scrubbed the MAC board with a
toothbrush while pouring generous
amounts of isopropanol across it. I
dried the board with my hairdryer,
and had to open the windows
because the alcohol made me feel
quite dizzy. Fortunately I wasn't
driving that day! To chase off any
remaining moisture, I finally
sprayed WD40 across the board.

The unit now produced perfect
PAL pictures, but there was no
MAC sound and strange messages
appeared when the card was insert-
ed. Audio problems are usually
caused by the AMU2481 demodula-
tor or the DMA2281 chip. Neither
of these was likely to lead to card
problems however, so I guessed that
the trouble was being caused by a
fault in the DMA2286 chip. These
square chips are mounted in sockets.
There are two ways to remove them
without damaging the socket:

(1) Use epoxy resin to glue a paper-
clip to the chip, then hook a screw-
driver through the paperclip and
lever it upwards, using the side
panel as a fulcrum.

(2) Use of the proper tool. I've seen
this item in a catalogue at £27 plus
VAT. Mine came from SatCure
(01270 753 311) and cost £6.95. It

was worth every penny, because a
new DMA2286 cured the fault.

Unfortunately this IC is rather
expensive, so the repair wasn't
cheap. And I still couldn't guarantee
its reliability.

Pace PRD700
"What do you know about Mister
Bishey?"

"Err, sorry??"
"What? I'm a bit mutton Jeff like.

Age you know."
"I'm sorry, I don't understand" I

shouted at the old fellow.
"No thanks. I had one afore I

came out. Can you have a look at
my Mister Bishey decoder?"

With that he placed a Mitsubishi
ST-PB 10 on the counter and hob-
bled out. It's actually the Pace
PRD700, but was never sold under
the Pace name. It was left to the
likes of Mitsubishi and Granada to
explain why there was no channel
number display.

The fact that two screws were
missing worried me. Someone had
already been inside. The first thing I
saw was a huge, white ceramic
resistor where R1 should have been,
and another in the R8 position.
These are safety resistors: they are
designed to go open -circuit in the
event of a fault. Some prize chump
had decided to prevent them doing
so. Fortunately the damage had been
minimised by a very black -looking
6A fuse! I fitted the correct resistors
and 1AF fuse, then noticed that the
chopper transistor was an underrated
plastic BUT11AF which had been
stood on tip -toes instead of being
pushed firmly down to make a good
mechanical joint before soldering.
Rather than attempt to fault -find, I
decided to fit the replacement kit.

"Zap, zap, zap" the receiver said
when I reconnected it to the mains
supply. It was the sound of R8, R14
and the fuse going open -circuit in
succession. But I didn't give up. I
found that the cause of the trouble
was a broken track to C8. After
repairing it with Teflon -coated wire
I tried again.

This time the power supply
ticked in time with the flashing of
the standby LED. I hastily pulled the
plug. Something else had been
missed. I won't bore you with
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details of the tests carried out and
the number of cups of tea it took to
find the cause of the fault. Suffice it
to say that C4, a 1.2nF surface -
mounted capacitor, was cracked in
half. But the crack was invisible
until I touched the capacitor with
my iron. Since C4 is the timing
capacitor for the chopper control
chip, it's not surprising that the cir-
cuit was ticking!

Once I'd fitted a replacement all I
had to do was to find two Pace
screws - black -japanned 3mm cross-
head taptite sems - and reassemble
the receiver before the old boy's
return.

Pace PRD800
A reader has taken me to task. "My
PRD800 receiver's LNB voltage is
too high, so I can't get the vertical
channels. In addition the picture is
dreadful - and you haven't written
about this fault!"

I have to confess that these
symptoms have not been mentioned.
The reason is that I always replace
C5, C7 and C8 before applying
mains power to a PRD receiver, and
I assumed that all other repairers did
the same. The reason is quite sim-
ple: when the value of C5 falls, all
the power supply output voltages go
high. The LNB voltage rises, and
the 5V supply increases to about 6V

and starts to destroy ICs fairly
rapidly. C7 and C8 simply make the
power supply go bang!

My advice to the reader was to
disconnect the power supply imme-
diately and fit all the capacitors sup-
plied in Relkit-1 before reconnect-
ing it. You can order this and other
Relkits from SatCure (e-mail
satcure@netcentral.co.uk). I think
I've mentioned this before!

Pace MSS200
This receiver produced on -screen
channel names and clear (not blue -
screen) menus that drifted from
right to left. The obvious cause of
the trouble was the PTV110 chip. A
replacement cured the fault, but
when I inserted the Sky card I got a
"card invalid" message. I checked
and found that there were no clock
pulses at the card, so the card's sup-
ply voltage wouldn't stay high.
Since the clock pulses are supposed
to come from the PTV110 chip, I
fitted another one.

This time the card worked and I
got pictures, but there were large
black sparklies on all card channels
- not Sky News, the German chan-
nels or QVC. The sparklies danced
around on the left three-quarters of
the picture: the right quarter was
free of the dots. Yes, it was the
PTV110 chip again! Since this IC is

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:

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 c/o Television, Room L302,
Quadrant House, The Quadrant, Sutton, Surrey
SM2 5AS. Please enclose two first-class stamps.

not available officially as a spare, I
was taking used ones from `unre-
pairable' receivers. I finally found
one that resolved all the problems.

Grundig GRD300
This twin -input version of the
GRD150 has a fluorescent display.
The customer reported that it was
"dead". But, as is often the case, it
was the customer's brain that was
dead. The receiver worked perfectly
but its display didn't light up.

Thanks to a tip from Nigel
Goodwin (www.lpilsley.demon.
co.uk) I was able to fix the problem
in just ten minutes by replacing the
10µF electrolytics on the display
board.

Test Case 427
"This must be the Daewoo TV" muttered Techocrat as he carried
a 21in. set to his bench. It was in fact a Daewoo Model T512,
which is fitted with the CP330 chassis. The fault seemed to be
simple enough - according to field technician Colin Doc's label
there was no vertical scanning. A doddle, done by coffee -time,
thought Technocrat. The power supply and line scan circuits were
working, with EHT present and correct. But nothing was
happening in the field scan department.

Technocrat's first check was on the 25V supply to the
TDA3653B field output chip 1301. It's derived from the line out-
put transformer and was OK - in fact there was almost 27V at
pin 9 of 1301. He then carried out an oscilloscope check at out-
put pin 5. If there was a drive waveform here, the scan path was
open -circuit. There was no output from the chip however. Did it
have an input? No, there was no waveform at input pins 1 and 3.

The drive should come, via an RC network, from the field -
scan generator within the TDA8362 jungle chip 1701. It should
be present at pin 43 of this chip, but wasn't. Neither was there a
field ramp waveform at pin 42. So attention was concentrated on
this chip and its peripheral components.

Since the chip was producing a line drive output, its supply
was obviously present. So far as Technocrat could determine, its
other outputs were all OK. Only three of the chip's pins are
devoted to field scanning: the feedback pin 41, the ramp gener-
ator pin 42, and the output pin 43. Technocrat checked the com-
ponents (R301 and C301) in the ramp -generating circuit, also its

33V supply and the associated resistors. Everything was in
order. So he ordered a new TDA8362 chip and headed for the
coffee department.

When the new chip had arrived and he had fitted it
Technocrat was mortified to find that there was no change: the
symptoms were exactly as before. He looked again at the circuit
diagram. There's a capacitor (C303) between the field drive out-
put from 1701 and chassis. But it seemed to be OK, and a
replacement made no difference. Nor was there a fault with any
of the components connected to the TDA3653B chip's input
pins. Maybe this chip was loading the drive from 1701 in some
way? In view of the series resistors present (R304 and R305) this
was hard to believe. But as Technocrat was getting short of the-
ories he decided to replace 1301 - this one was in stock. Once
again the replacement made no difference: there was still no
field scan.

What next? Both chips involved with the field scanning had
been replaced, and all relevant passive components seemed to
have been either checked or changed. The situation was deterio-
rating rapidly! It was difficult to establish a chicken -and -egg
prognosis, and the supplies were all OK. But the set was finally
repaired and sent on its way - with the two new chips it didn't
need, and with one other new component whose price was a
matter of pence. As a clue, do you remember the AN5521 field
driver/output chip that was so popular with Panasonic some
years ago? For the solution, turn to page 671.
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FireWire or

IEEE 1394
The FireWire interconnection system, or IEEE 1394, is a high-speed
serial data bus that's likely to become the standard way of linking
digital domestic electronic equipment. Geoff Lewis, B.A., M.Sc.,
MIEEE, describes the system and its operation

The name FireWire belongs to Apple Computers
Inc. which devised the basis of this easy -to -use,
very fast, low-cost network system as long ago as

1988. Since then it has become an established IEEE
standard supported by a world-wide Trade Association
with over ninety members.

IEEE 1394, as FireWire is generally known, is a cross
between a network and a bus extension system. It was
originally intended for the distribution of digital sound
via Apple Computers. Over the years however it has
expanded into many other areas. In the very near future
it's likely to become the main method of interconnect-
ing digital signals between domestic communications
and entertainment equipment. A clear account of its
development is contained in reference (1).

Fig. 1 gives an indication of the wide range of devices
that can be connected via IEEE 1394 links. Any device
that incorporates the appropriate interface can be cou-
pled to others via a simple cable. Currently available
services that can be linked in this way include home
video editing, photo -CD handling and image enhance-
ment: at a later date video- and tele-conferencing will be
added. Such is the adaptability of FireWire that it is also
likely to find industrial applications.

Samsung has recently announced what it claims to be
the first TV chassis to incorporate an IEEE 1394 inter-
face. It enables the Web browser -equipped TV sets to
communicate with digital audio/video equipment and
PCs.

Interconnections
IEEE 1394 devices are fitted with one- or three -port
interfaces that can be coupled together via special
cables. An extra device can be added to a network sim-
ply by plugging it into a spare port anywhere. Devices
may be linked in daisy -chain fashion or in clusters. The
only restrictions are that there should be no more than
sixteen hops between any two devices and that no loops
should be formed.

The network is usually described in terms of a root,

tree and branch or a parent -and -child configuration,
with the root or parent being the nearest to the control-
ling device. The serial network is currently available
with bit rates of 100, 200 and 400Mbits/sec, but this is
soon likely to be extended to 800Mbit/s or even
1.6Gbit/sec. FireWire will then be faster than the cur-
rently available FibreNet optical -fibre network, which
runs at 1Gbit/sec.

Furthermore since IEEE 1394 is compatible with
MPEG-2 video data streams, see reference (2), it will
also be compatible with the ATM (Asynchronous
Transfer Mode) system used for telecommunications -
this has a maximum data rate of 622Mbit/s. Thus
FireWire is seen as a possible way of delivering digital
TV signals to homes via a cable network.

Cable and Transmission
Fig. 2 shows the construction of the special IEEE 1394
screened cable. It has three individually shielded cable
pairs: two screened and twisted signal pairs (TPA and
TPB) plus two power lines that are designated Vg
(ground) and Vp (positive supply). There are keyed con-
nectors. The power line pair can supply up to 1.5A at 8-
40V DC. A cable without the power pair can be used for
certain applications. Typical maximum cable length is
4.5m, but in the near future this could be extended to
about 25m for special applications.

An extra device can be plugged into a spare port with-
out the need to switch off the power. The system then
automatically reconfigures and reprogrammes itself to
the new situation. This plug -and -play arrangement is
possible because the signal lines are balanced to earth
by the signal format employed. In addition, the driver
transceiver in an interface provides further isolation
between the signal and power lines.

The high data rates are made possible by using differ-
ential non return to zero (NRZ) signalling via each
shielded twisted pair (STP). These are biased with
respect to earth at 2V DC maximum.

At these high data rates it is important that an accurate
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clock signal is maintained. This is achieved as follows.
Twisted pair TPA carries the data signal while pair TPB
carries a strobe signal. As Fig. 3 shows, the strobe sig-
nal changes state whenever there is no change of state
during a data signal bit period. In this way, either the
data or the strobe signal changes state at every bit peri-
od.

At the transmitter, exclusive -or logic is used to com-
bine the signal data stream and the clock signal to pro-
duce the strobe signal. The strobe and data signals are
combined at the receiver, again using exclusive -or logic,
to generate an accurate clock signal.

The bus data streams are organised as two time -divi-
sion multiplex (TDM) formats: a one-way, low bit rate
asynchronous stream is used for control purposes, while
a high bit rate isochronous stream carries the data being
distributed (payload data). The data in an asynchronous
stream is transmitted in blocks, with start and stop sig-
nals: since the data rate is constant, the local clock can
be regenerated from the data stream. With an
isochronous system the same master clock synchronises
everything. In this case the current controlling device
acts as the cycle master (CM). Both formats use vari-
able -length data packets.

An important advantage of isochronous data transfer is
that less first -in -first -out (FIFO) memory is required
before and after transmission across the IEEE 1394 bus.
This reduces the die size of the interface IC significant-
ly, and thus the IC cost.

Protocols
The communication protocols used by the FireWire sys-
tem are based on the International Standards
Organisation (ISO) 7 -layer model that was developed

the FireWire arrangement. The two lower layers of ISO -
7 are retained as the physical layer and the link layer.
The system control functions are concentrated in layer 3
through to 7.

The physical layer has four main functions: to translate
the symbols used by the link layer into appropriate cable
signals and vice versa; to define the mechanical and
electrical connections for the bus; and to provide arbi-
tration to ensure that only one device transmits at a
given time, also ensuring that all devices have fair
access to the bus.

Link layer control (LLC) manages data packet assem-
bly and disassembly for both the asynchronous control
data and the isochronous payload data. The one-way
asynchronous packets, which are sent to a transaction
layer, contain delimiting signals whose reception must
be acknowledged. The isochronous data stream is sent
direct to the receiver. In addition LLC handles address
and error control, data framing, and generates packet
cycle timing and sync signals.
The resource manager layer acts as the transaction

layer for the asynchronous data stream. Write opera-
tions send data from the source to the receiver while
read operations function in the reverse direction. A lock
operation is also possible: this sends data on a round trip
through the processing at both ends of the chain, and can
act as a test and control function.

The bus management layer is quite complex, operating
in the hardware and software of an individual interface.
It controls the operation of the physical, link and trans-
action layers. If the network includes a PC, this will most
likely act as the bus manager, running its own applica-
tions program, but other arrangements are possible.

A fully -managed system includes a PC or similar
smart device that controls all modes of data transfer for

Next device
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Outer
shield
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A shield

Data pulses

Strobe pulses

Clock pulses

1:131:1

Outer
sheath

TPB

Twisted pair
B shield

EDT

Bus manager

Resource manager

Device controller

Link layer

Physical layer

up to 64 channels and is capable of power management
and bus optimisation. The PC can also create data -rate
maps and network topology diagrams.

A non -managed bus has a cycle master and is capable
of only asynchronous data transfers for control func-
tions. Examples are direct transfer of data between a
scanner and a hard disk or between a hard disc and a
printer, without the direct involvement of a computer
processor.

A limited bus management system falls between these
two extremes: it has a limited power management abili-
ty, but can handle both asynchronous and isochronous
data transfers for between eight and 64 channels.

A network can include up to 63 devices, each with a 6 -
bit ID number. Multiple networks can be interconnected
via bridges, with up to 1,023 separate buses each with a
10 -bit ID. This combination allows for a total system
with up to 63 x 1,023 = 64,449 devices. Device address-
es have 64 bits: 16 specify the devices and networks,
while the remaining 48 bits are for memory addressing.

Fig. 1:
Example of
devices that
can be linked
via an IEEE
1394 bus.

Fig. 2: Section
through the
IEEE 1394
interface cable.

Fig. 3: FireWire
signal format.

Fig. 4: FireWire
bus control
arrangement.
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In this way the network can identify uniquely 280Tbytes
of memory.

Initialisation
At the end of the FireWire initialisation process the
root/parent device will have been established and will
remain in control as long as it's connected to the bus.
Initialisation occurs at power up and whenever a device
is added or removed. At the start of the process, all the
information on network topology held in the device reg-
isters is cleared. The physical layer at each device first
checks the connection status of its ports, each of which
signals 1 if it is connected or 0 if disconnected. If more
than one port signals 1, the device may be a branch.

As this process continues, a tree structure begins to
form so that the root device can be selected and all the
other physical connections referred to it. Generally the
last device selected during this process is designated as
the root. If one particular PC is to be designated as the
root, the process time can be extended to ensure that this
is the result. Once the tree has been formed, each device
is allocated an ID for asynchronous traffic.
Various management roles will have been allocated

during the initialisation process. Most important is that
of the cycle master, which is usually the root device and
has the highest priority for bus access. The cycle master
provides and maintains the clock signal for isochronous
data transfers. Some management roles can be allocated
to devices other than the root one. The isochronous
resource manager allocates time to those devices with
isochronous data to transmit.
Whenever hot plugging generates a reset signal, the

asynchronous resource and bus manager functions
remain with the original device - assuming that it hasn't
been removed.
The next stage of initialisation involves allocating

channels 0 to 63, and time slots for those devices that
need to communicate. Only channels that are free can be
allocated: this information is held in the channel -avail-
able registers.

After a reset, the allocation of time slots may leave one
device short of its previously allotted capacity. The
device will then make requests periodically for an
increased allocation. This continues until another device
relinquishes time slots.

When configuration has been completed, the various
devices connected negotiate for access to the bus. In
addition, asynchronous and isochronous data compete
for access to the bus. This is all controlled by the cycle
master which transmits a timing signal known as cycle
start, typically once every 125µs.
This very complex protocol, which appears to be so

simple to the user, is usually controlled by a collection
of single bits that are stored in various registers.

System liming and Arbitration
System timing is based on the phase -locked -loop crystal
oscillator in each device's interface. These oscillators
run at 24.576MHz (98.304MHz clocks may also be
found). The clock in the interface device chosen as the
cycle master is the one that is actually used. The
24.576MHz signal is divided down to create 1Hz (one
second) and 8kHz timing control signals. These control
the time division multiplexing (TDM).

The cycle status and control bits are contained within
bits 20-24 of the third, fourth and fifth quadlets. The
basic cycle duration is 125µsec, and is repeated at 8kHz.
Of the total cycle period, at least 20 per cent is allocat-
ed to asynchronous control data with the remaining 80
per cent used for isochronous payload data.

Devices negotiate for bus access at every cycle. Only
one is allowed to transmit at a time. Devices with
reserved isochronous channels negotiate first: when a
device receives a cycle start signal it sends a request for
access to the root device. This accepts the first request it
receives, which is always from the device nearest to it.
There follows a small isochronous gap, after which arbi-
tration starts again and the next nearest device is grant-
ed access. The process continues until all the devices
that have isochronous data to transmit have gained
access.

A longer gap, called the sub -action gap, follows so that
asynchronous arbitration can start. Both gaps are pro-
portional to twice the number of connections in the net-
work. The sub -action gaps provide time for the
acknowledgement signals.

To provide fair access, each device is allowed to trans-
mit only once during the asynchronous part of each
cycle. The cycle time ends with a longer idle period gap,
called the arbitration reset gap, after which the process
restarts.

Data Packets
The serial data is organised as quadlets: each is four
bytes long (32 bits). A data packet has at least two head-
er bytes and two bytes of data. Quadlets are time aligned
for accuracy so that they can be loaded into the FIFO
registers, which are 32 bits wide and 64 quadlets deep.
So that the quadlets consist of integer multiples of bytes,
meaningless bits may be added as padding. Cyclic
redundancy checks (CRCs) are included at the end of
both the header and the payload data blocks.

These basic elements are common to both asyn-
chronous and isochronous packets, but the headers for
the two differ in length and content. Asynchronous
headers include at least four quadlets to specify the des-
tination ID, source ID and various control functions
such as packet priority. Isochronous packet headers
include just the channel number plus control informa-
tion, and can be as short as two quadlets because the
destination and source addresses are included in the
channel number. Table 1 summarises the isochronous
packet structure.

Operation of a Typical Interface
A typical interface consists of little more than two VLSI
(very large-scale integration) ASIC (application specif-
ic IC) chips that act as the physical and link layer con-
trollers. Suitable chips are the Texas Instruments
TSB11C01 (physical layer) and TSB12C01 (link
layer), which use low -power CMOS technology but
with the inputs designed to allow for hot plugging.
The TSB11C01 is a three -port device that includes

logic to perform the arbitration and bus initialisation
functions. The TSB12C01 transmits and receives cor-
rectly -formatted isochronous data in real time. It
includes reconfigurable FIFO memories for the data as
well as the configuration registers required to operate
the device.

Physical Layer Control
Fig. 5 shows the basic arrangement of a physical layer
control chip with three identical ports. Its crystal -con-
trolled PLL clock provides three outputs via digital
dividers, 98.304MHz, 49.152MHz and 24.576MHz.
The 49.152MHz output is maintained at an accuracy of

100 ppm (±4.9152kHz) to control the outbound encod-
ed strobe and data signals. This frequency is also need-
ed by the link layer controller to resynchronise received
data.
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Fig. 5: Physical layer control chip arrangement (Texas Instruments). RI is 5652, R2 51c12, R3 6.36k S2 t0.5%, CI 250pF and C2 I pF.

Data bits to be transmitted are received from the
link layer controller chip via the relevant data lines,
in synchronism with the 49.152MHz clock. After
encoding, they are transmitted via the TPA pair. The
encoded strobe, at 98.304MHz, is transmitted via the
TPB pair.

During packet reception the transmitter sections of the
TPA and TPB transceivers are disabled while the
receiver ports are enabled. This is achieved by the use of
a simple flip-flop control bit.

The data and strobe signals are both differentially
encoded - the signal swings equally about the 1.86V
nominal bias level. These signals are typically restricted
to a voltage swing of 172-265mV (about 220mV
±40mV). The level was chosen to allow interoperability
with chip sets that use either 3V or 5V CMOS technol-
ogy. The resistors marked as R1 provide optimum load-
ing (112Q) for the line drivers. R2, Cl act as a filter for
the TPB lines. R3 sets the driver stage output current
and controls the bias level. Ports 2 and 3 act in an iden-
tical way.

The chip's link layer interface directs the data between
the receive and transmit modes, determined by a range
of control signals. The most important of these are as
follows:

Cable power status (CPS): This pin is connected to the
cable power line via a 4001d1 resistor. It detects the
presence of the cable power supply and also feeds this
information to the link level control chip.

Link power status (LPS): When this link is not pow-
ered the system clock is disabled and the chip performs
only the basic repeater functions required for network
initialisation and operation.

System clock (SYSCLK): This terminal provides the
49.152MHz clock signal to which the data, control and
link requests are synchronised.

Link request (LREQ): This signal from the link layer

control chip requests a particular service.

Control inputs/outputs (CTLI/CTL0): These bidi-
rectional terminals control the exchange of information
between the physical and link layer chips.

Data inputs/outputs (DI/DO): These bidirectional ter-
minals provide the communication paths between the
physical and link layer chips.

Reset input (/RESET): When this line goes low, there
are bus reset operations at the active cable ports and the
internal logic is reset to the start state.

Link Layer Control
The TI TSB12C01 high-speed link layer control chip
provides easy integration with an input/output subsys-
tem. It transmits and receives correctly -formatted IEEE
1394 data packets and generates the 32 -bit CRC (cyclic
redundancy check) - this is used to check the header and
payload data blocks. It can operate as a cycle master and
can receive two isochronous channels. Fig. 6 shows the
basic arrangement of this chip.

The TSB12CO1 integrates directly with physical layer
chips such as the TSB11CO1 described above or the
TSB21LVO3, which is used for processing an MPEG-2
data stream. It operates at 100, 200 and 400Mbit/s rates.
Its 32 -bit bus is compatible with most other 32 -bit pro-
prietary buses available.

The FIFO memories ATF (asynchronous transfer),
ITF (isochronous transfer) and GRF (general receive)
provide variable -length data transfer and are software
adjustable for optimum performance. The physical layer
interface I/O signals have already been described.

The transmitter retrieves data from either the ATF or
the ITF FIFO and generates correctly -formatted serial
data packets for transmission via the physical layer
interface. When data is present at the ATF FIFO the
transmitter negotiates for bus access then sends the data
packet. When data is present at the ITF FIFO the arbi-
tration results in data being transmitted on the next
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Fig. 6: Link layer control chip arrangement (Texas Instruments).

isochronous cycle. When the chip acts as cycle master
its transmitter automatically sends the cycle start pack-
et.

The receiver accepts data from the physical layer inter-
face and checks the address. If the data is addressed to
this piece of equipment and the CRC is correct, the
header is confirmed in the GRF. For block and
isochronous packets the rest of each one is checked on a
quadlet-by-quadlet basis to the end of the packet and
then confirmed in the GRF.

The error code for a packet is contained in a status
quadlet which is sent as an acknowledgement. With
isochronous packets, which need no acknowledgement,
the error code tells the transaction layer whether the data
CRC is correct or not. If the header is in error, the mem-
ory is emptied and the remainder of the packet is
ignored. When a cycle start message is received, it is
detected and sent to the cycle timer but not placed in the

Table 1: Isochronous packet structure.

Field Bit size

Data length 16

TAG
Channel no.

Transaction code

Synchronism code

Header CRC
Data block
Data block CRC

Notes

Indicates number of bytes in
current packet

2 Data format (see footnote)
6 Indicates channel number

with which data is associated
4 Code for current isochronous

packet
4 Transaction layer specific sync

code
32 All isochronous packets

All data block payload packets
32 All data block packets

Footnote: The TAG field is used to define the data format: 00
represents data formatted for normal IEEE 1394 operation while
01 indicates that HyperLynx for MPEG-2 data is in use. The
other two codes are at present not allocated.

GRF. If, at the end of an isochronous cycle, the cycle
mark enable bit in the control register is set, the receiv-
er inserts a cycle mark packet in the GRF to indicate the
end of the cycle.

The transmit and receive FIFOs, both asynchronous
and isochronous, are software adjustable to cater for
individual applications. The maximum memory capaci-
ty is 509 quadlets, which can be shared between the
ATF, ITF and GRF sections.

A cycle timer is incorporated in all devices that use
isochronous data transfer: it consists of a 32 -bit register.
The lower twelve bits form a modulo -3072 counter that
increments once every 24.576MHz clock periods
(40.69nsec). The next 13, higher -order bits are used to
count up to 81(11z (125µsec). The higher seven bits form
a seconds count.

A cycle source bit in the configuration register can be
set to indicate which device is acting as the cycle mas-
ter. The cycle -in input starts cycle count incrementing:
the cycle -out signal indicates that it's time to send the
cycle start packet. The cycle monitor is used only by
devices that provide isochronous data transfer. It moni-
tors the chip activity and schedules the operations.
The host interface consists of a 32 -bit parallel data

bus and an 8 -bit address bus. The BCLK signal is the
bus clock, which is asynchronous to the system clock
(SCLK). The CA and CS inputs denote cycle acknowl-
edge and cycle start respectively. The WR input indi-
cates read/write and operates in conjunction with the
CS input. When these are both driven high, a read from
the chip is signalled - low inputs produce a write oper-
ation.

To speed operation, this chip is interrupt driven. When
the NT line goes low, this indicates that a particular ser-
vice function needs to be performed.

References and Acknowledgement
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WIND GENERATORS 380 WATT
1.14 metre dia blades, carbon matrix blades, 3 year warranty, 12vdc
output, 24v version available, control electronics included, brushless
neodymium cubic curve alternator, only two moving parts, maintenance
free, simple roof top installation, start up speed 7mph. max output
(30mph) 380w. £499 ref AIR1

HYDROPONICS
DO YOU GROW YOUR OWN?

We have a full colour hydroponics catalogue
available containing nutrients, pumps, fittings,
enviromental control, light fittings, plants, test
equipment etc
Ring for your free copy.

PORTABLE X RAY MACHINE PLANS Easy to construct
plans on a simple and cheap way to build a home X-ray machine!
Effective device, X-ray sealed assemblies. can be used for experimental
purposes. Not a toy or for minors! £6/set. Ref F/XP1
TELEKINETIC ENHANCER PLANS Mystify and amaze your
friends by creating motion with no known apparent means or cause.
Uses no electrical or mechanical connections, no special gimmicks yet
produces positive motion and effect Excellent for science projects,
magic shows, party demonstrations or serious research & development
of this strange and amazing phychic phenomenon.
£4/set Ref F/TKEI
ELECTRONIC HYPNOSIS PLANS & DATA This data
shows several ways to put subjects under your control. Included is a full
volume reference text and several construction plans that when
assembled can produce highly effective stimuli This material must be
used cautiously. it is for use as entertainment at parties etc only, by
those experienced in its use. f 15/set. Ref F/EH2.
GRAVITYGENERATOR PLANS This unique plan demonstrates
a simple electrical phenomena that produces an anti -gravity effect You
can actually build a small mock spaceship out of simple matenals and
without any visible means- cause it to levitate £10/set Ref F/GRA1
WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 volts of
discharge, experiment with extraordinary I41./ effects, 'Plasma in a jar,
St Elmo's fire, Corona, excellent science project or conversation piece
£5/set Ref F/BTC1/L65.
COPPER VAPOUR LASER PLANS Produces 100mw of
visible green light. High coherency and spectral quality similar to Argon
laser but easier and less costly to build yet far more efficient This
particular design was developed at the Atomic Energy Commision of
NEGEV in Israel. £101set Ref F/CVL1.

VOICE SCRAMBLER PLANS Minature solid state system tams
speech sound into indecipherable noise that cannot be understood
without a second matching unit Use on telephone to prevent third party
listening and bugging. £6/set Ref FNS9.
PULSED TV JOKER PLANS Little hand held device utilises
pulse techniques that will completely disrupt TV picture and sound!
works on FM tool DISCRETION ADVISED. £8/set Ref F/TJ5.
BODYHEAT TELESCOPE PLANS Highly directional long
range device uses recent technology to detect the presence of living
bodies, warm and hot spots, heat leaks etc. Intended for security, law
enforcement, research and development, etc. Excellent security device
or very interesting science project. f8/set Ref FIEIHT1.
BURNING, CUTTING CO2 LASER PLANS Projects an
invisible beam of heat capable of bu ming and melting materials over a
considerable distance. This laser is one of the most efficient, converting
10% input power into useful output Not only is this device a workhorse
in welding, cutting and heat processing materials but it is also a likely
candidate as an effective directed energy beam weapon against
missiles, aircraft, ground -to -ground, etc. Particle beams may very well
utilize a laser of this type to blast a channel in the atmosphere fore high
energy stream of neutrons or other particles. The device is easily
applicable to burning and etching wood, cutting, plastics, textiles etc
£12/set Ref FILC7.
DYNAMO FLASHLIGHT Interesting concept, no batteries needed just
squeeze the trigger for instant light apparently even works under water
in an emergency although we haven't tried it yet! £6.99 ref SC152

ULTRASONIC BLASTER PLANS Laboratory source of sonic
shock waves. Blow holes in metal, produce 'cold' steam, atomize
liquides. Many cleaning uses for PC boards, jewllery, coins, small parts
etc. f6/set Ref F/ULB1.
ANTI DOG FORCE FIELD PLANS Highly effective circuit
produces time variable pulses of accoustical energy that dogs cannot
tolerate £6/set Ref F/DOG2
LASER BOUNCE LISTENER SYSTEM PLANS Mows you
to hear sounds from a premises without gaining access f 12/set Ref F/
LLIST1

PHASOR BLAST WAVE PISTOL SERIES PLANS
Handheld, has large transducer and battery capacity with external
controls. £6/set Ref F/PSP4
INFINITY TRANSMITTER PLANS Telephone line grabber/
room monitor. The ultimate in home/office security and safetyl simple
to usel Call your home or office phone, push a secret tone on your
telephone to access either: A) On premises sound and voices or B)
Existing conversation with break-incapabilityforemergencymessages
£7 Ref F/TELEGRAB.
BUG DETECTOR PLANS Is that someone getting the goods on
you? Easy to construct device locates any hidden source of radio
energyl Sniffs out and finds bugs and other sources of bothersome
interference. Detects low, high and UHF frequencies £5/set Ref F/
B01.
ELECTROMAGNETIC GUN PLANS Projects a metal object
a considerable distance -requires adult supervision £5 ref F/EML2.
ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR NANDI £5/set Ref F/EMA1 .
SOLAR POWERED WIND UP RADIOS BACK IN! These
FM/AM radio's have a solar panel and a hand operated charged £17.95
ref SOLRAD
PARABOLIC DISH MICROPHONE PLANS Listen to distant
sounds and voices, open windows, sound sources in 'hard to get' or

hostile premises. Uses satellite technology to gather distant sounds
and focus them to our ultra sensitive electronics. Plans also show an
optional wireless link system. £8/set ref F/PM5
2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY
AND HIGH DC VOLTAGE, SOLID STATE TESLA COIL
AND VARIABLE 100,000 VDC OUTPUT GENERATOR
PLANS Operates on 9-12vdc, many possible experiments. £10 Ref
F/HVM7/ TCL4.
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COLOUR CCTV
VIDEO

CAMERAS,
BRAND NEW AND, CASED, FROM £99.

Works with most modern video's, N's,
Composite monitors, video grabber cards.
Pal, 1v P -P. composite, 75ohm, 1/3" CCD, 4mm F2.8,
600x682, 12vdc, mounting bracket, auto shutter,
100x60x180mm, 3 months warranty,1 off price £119
ref XEF150, 10 or more £89 ea 100+ £89
CIRCUIT PACKS Packs of 35 circuit diagrams covering lasers,
SW radios, geigers,bugs,char etc. Pack1, Pack2, Pack3 £4.99 each.

SMOKE ALARMS Mains powered, made by the famous Gent
company, easy fit next to light fittings ,power point £4.99 ref SMKX
CONVERT YOUR TV INTO A VGA MONITOR FOR £261
Converts a colour TV into a basic VGA screen. Complete with built in
psu, lead and s&vare.. Ideal for laptops or a cheap upgrade. Supplied
in kit form for home assembly. SALE PRICE £25 REF SA34
'16 WATT FM TRANSMITTER Already assembled but some
RF knowledge will be useful for setting up. Preamp req'd, 4 stage 80-
108mhz, 12-18vdc, can use ground plane, yagi or dipole f89 ref 1021
'4 WATT FM TRANSMITTER KIT Small but powerful FM
transmitter kit 3 RF stages, mic & audio preamp included £24 ref
1028

YUASHA SEALED LEAD ACID BATTERIES 12v 15AH at
£18 ref LOTS and below spec 6v 10AH at f5 a pair
ELECTRIC CAR WINDOW DE-ICERS Complete with cable,
plug etc SALE PRICE JUST £4.99 REF SA28
AUTO SUNCHARGER 155x300mm solar panel with diode and
3 metre lead fitted with a cigar plug. 12v 2watt. £12.99 REF AUG I OP3.

SOLAR POWER LAB SPECIAL You get 2 6"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
GIANT HOT AIR BALLOON KIT Build a 4.5m circumfrence,
fully functioning balloon, can be launched with home made burner etc.
Reusable (until you loose itl) £1250 ref HAI
AIR RIFLES .22 As used by the Chinese army for training
puposes, so there is a lot about! £39.95 Ref EF78. 500 pellets £4.50
ref EF80

REGISTER FOR OUR
ELECTRONIC NEWSLETTERS
BULL-ELECTRICAL.COM

BULL ELECTRICAL
250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 5QT. (ESTABLLSHED 50 YEARS).

MAIL ORDER TERMS: CASH PO OR CHEQUE
WITH ORDER PLUS £3.50 P&P PLUS VAT.

24 HOUR SERVICE £5.00 PLUS VAT.
OVERSEAS ORDERS AT COST PLUS L3.50

(ACCESS,VISA, SWITCH, AMERICAN EXPRESS)

'phone orders : 01273 203500
FAX 01273 323077

Sales@bull-electricaLcom

INFRA RED FILM 6" square piece of flexible infra red film that will
only allow IR light through. Perfect ror 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 Sliding engines, pictures of home made
engines made from an aerosol can running on a candle! f 12 ref STIR2
12V OPERATED SMOKE BOMBS Type 3 is a 12v tugger and
3 smoke cannisters, each cannisterwill fill a room in a very short space
of time! f 14.99 ref SB3. Type 2 is 20 smaller cannisters (suitable for
simulated equipment fires etc) and 1 trigger module for £29 ref SB2
Type 1 is a 12v trigger and 20 large cannisters £49 ref SB1
HI POWER ZENON VARIABLE STROBES Useful 12v PC8
fitted with hi power strobe tube and control electronics and speed
control potentiometer. Perfect for interesting projects etc 70x55mm
12vdc operation £6 ea ref FLSI, pack of 10 £49 ref FLS2
RUSSIAN BORDER GUARD BINOCULARS £1799
Probably the best binoculars in the world! ring for colour brochure.
NEW LASER POINTERS 4.5rrny, 75 metre range, hand held unit
runs on two AA batteries (supplied) 670nm. f29 ref DEC49

HOW TO PRODUCE 36 BOTTLES OF WHISKY FROM
A SACK OF POTATOES Comprehensive 270 page book
covers all aspects of spirit production from everyday matenals.
Includes construction details of simple stills etc. £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.

BUILD YOU 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 electricityl f 12 ref LOT81
NEW LOW COST VEHICLE TRACKING TRANSMITTER
KIT £29 range 1.5-5 miles, 5,000 hours on AA batteries, transmits
info on car direction, left and right turns, start and stop information.
Works with any good FM radio. £29 ref LOT101a
CCTV CAMERA MODULES 46X70X29mm, 30 grams, 12v
100mA. auto electronic shutter, 3.6mm F2 lens, CCIR, 5128492
pixels, video output is 1v p -p (75 ohm). Works directly into a start or
video input on a tv or video IR sensitive. £79.95 ref EF137.
IR LAMP KIT Suitable for the above camera, enables the camera
to be used in total darknessl £6 ref EF138
UK SCANNING DIRECTORY As supplied to Police, MOD,M15
and GCHQ! coverers everything from secret government frequencies,
eye in the sky, prisons, military aviation etc £1850 ref SCANS
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 , X K and KA bands, speed cameras, and all known
speed detection systems. 360 degree coverage, front

&earwaveguides, 1.1-a 7.'1(48" fits on sun visor or dash £149 ref

CHIEFTAN 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 alignement
7 mile range, no circuit diagrams due to MOD, new pncef 50,0007 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 for one. Ref LOT4
NEW LOW PRICED COMPUTER/WORKSHOP/HI-F1
RCB UNITS Complete protection from faulty equipment for
everybody! Inline unit fits in standard IEC lead (extends it by 750mm),
fitted in less than 10 seconds, reset/test button, 10A rating. £6.99
each ref LOTS. Ora pack of 10 at £49.90 ref LOT6. tf you want a box
of 100 you can have one for £2501
DIGITAL PROPORTIONAL B GRADE RADIO
CONTROLLED CARS From World famous manufacturer these
are returns so they will need attention (usually physical damage)
cheap way of buying TX and RX plus servos etc for new projects etc.
£20 each sold as seen ref LOT2DP.
MAGNETIC CREDIT CARD READERS AND ENCODING
MANUAL £995 Cased with flyleads, designed to read standard
credit cards! complete with control elctronics PCB and manual
covering everything you could want to know about whets hidden in that
magnetic strip on your card' just ea% ref BAR31

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
100m x 75mm with a 60mm x 5mm output shaft with a machined flat on
it Fixing issimple using the twothreaded bolts protruding fromthefront

£22ea REF mot4
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Ferguson TX92 Chassis
If there is loss of one colour, check
the tube's first anode (screen/G2)
voltage as laid down in the manual.
The cathode voltage for the missing
colour should of course be high,
and there will probably be no
change as the Al voltage is varied.
The first checks should be on the
tube's base panel. Lift one end of
all three 82k0 RGB feedback resis-
tors RB24/44/64. Check their val-
ues and replace any that are out of
tolerance.

If this doesn't restore the miss-
ing colour, switch off and lift one
end of RV17 (820), RV18 and
RV16 (both 1200) on the main
panel. Tune in a monochrome sig-
nal and scope IVO1's RGB output
pins 27, 28 and 29. With a
monochrome signal all three wave-
forms should be of similar ampli-
tude. If one is low, replace the three
100nF chip capacitors CV10/11/12.
This has solved the problems I've
had so far. P.B.

Samsung SCT11B/D
Chassis
The following applies to sets,
including Models CI3373 and
C15079, that are fitted with this
chassis - you will find the chassis
number printed on the PCB, just
below the line output transformer
on the solder side.

If the set is dead with DZ801 or
IC801 short-circuit, inspect the

TV
Fault Finding

board in the area of DZ801. If it's
blackened, indicating that DZ801
has been getting hot, the power
supply has probably been produc-
ing excess voltage in standby. In
standby the 125V line should rise
to 140V. In some sets it can rise to
180V, with the result that DZ801
fails. Replace the following parts
with the latest types - this normally
solves the problem:

DZ801, replace with part no. 0403-
000691.

IC801, replace with part no. AA13-
20004P version C.

HC801, replace with part no.
AA13-20004M version C.

If the supply still produces 180V
in standby, replace C852 using part
no. 2301-000111. P.B.

Grundig M70-690/9
(CUC6851 chassis)
If there is no front display, check
whether fuse Si6010 on the mains
switch panel is open -circuit. P.B.

Samsung CI5079T (SCT11D
Chassis)
This set produced a blank blue
screen with no sound. The menus
could be called up, but they were
partly off the top of the screen.
This was a clue - the EEPROM
had lost its settings.

With the SAA5290ZP-026 the
option byte should be set to 5D.

With the SAA5290ZP-042 the
option byte should be set to CA.

Once a new EEPROM had been
fitted and the option byte set up,
the menus were in the correct place
on the screen and snow had
replaced the blank display. But no
signals could be tuned in. Pin 1 of
the microcontroller chip, where the
PWM tuning voltage signal should
be present, was short-circuit to

chassis. A new microcontroller chip
and a picture size and grey -scale set
up completed the repair.

If you need to order a service
manual for a CI5079T, quote the
chassis type - you will find it on
the solder side of the PCB, by the
LOPT pins. P.B.

Hitachi C1414T
Although this set's power supply
appears to be quite conventional it
won't start if you connect a light
bulb as a dummy load across its
output. If you switch on then con-
nect the bulb, it will light.

The basic fault was that the
overvoltage zener diode ZD952
(P6ICE130R) and the line output
transistor Q702 (BU2508DF) had
gone short-circuit. Replacing these
items and the optocoupler IC901
(CNX82R) cured the fault. But
before doing so I wanted to test the
power supply running on its own.
Hence the comments above. M.M.

Sony KV2553MT
This multi -standard set had been
imported from the USA. There was
no picture: the owner complained
about a thin white line across the
screen with a black band at the bot-
tom. The cause of the trouble was
C681 (560g, 25V) which on test
read under 90g. A new 680g,
50V capacitor rated at 105°C cured
the fault. M.M.

Philips 2A Chassis
When this set came in it was trip-
ping. Fortunately the engineer who
brought it along mentioned that
there was a width fault. I found that
R3601 (5.60) in the EW modulator
driver stage was open -circuit. A
replacement stopped the tripping,
but there was now excessive width
with the control having no effect.

A voltage check at the emitter of
the EW modulator driver transistor
TR7599 produced a reading of
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approximately 2.2V instead of the
usual 15.5V. A check at the width
control itself revealed that the -26V
supply was missing. R3602 (1552)
was open -circuit because the sup-
ply's reservoir capacitor C2602
(10g, 63V) was short-circuit.
When I removed it I found that its
case had burst. Replacements fol-
lowed by setting up restored correct
operation. M.M.

Matsui 209R
The fault symptoms were field
bounce and partial field collapse.
The cause turned out to be dry -
joints at the scan plug connector.
Resoldering put matters right. M.M.

Philips CP110
This one came in from another
dealer who thought that the cause
of the blown mains fuse was the
degaussing posistor, which rattled.
Checks revealed that two of the
mains bridge rectifier diodes were
short-circuit. When these were
replaced the fuse held but the set
didn't come on.

The voltage at pin 9 of the
TEA1039 chopper control chip was
low. So I replaced the usual items -
the BUTI1AF chopper transistor
TR7665, the TEA1039 chip, the
120Q and 10052 resistors in
TR7665's base circuit etc., but still
no joy. The BYD33J HT rectifier
D6664 was short-circuit. When this
had been replaced the set came on
and the channel numbers lit up.
Time to reconnect the scan -coil
plug, restoring the HT supply to the
line output stage. The set then
tripped. I had a working set once
the line output transformer had
been replaced - pity the tube was
as flat as a pancake! M.M.

Samsung CI6230
There were two faults with this set:
no remote control and flyback lines
at the top of the screen when the set
had been on for a while. The cus-
tomer mentioned that the field out-
put chip had been replaced several
times. I replaced the associated fly-
back boost capacitor, but the field
fault persisted. The cause was the
chip itself, proved by a squirt of
freezer.

When I removed the chip I
found that the previous engineer
hadn't bothered to clean off the old
heatsink compound. So the chip
wasn't making proper contact with
its heatsink. All -was well when I'd
cleaned off the old grease and fitted
a new chip.

The cause of the remote control
system failure was simple: the pre-

vious engineer had forgotten to refit
the plug from the remote control
sensor/amplifier! M.M.

Ferguson TX90 Chassis
Field collapse superimposed on a
normal picture was the unusual
symptom with this 14in. set. At
first I thought that the screen had
been burnt by a previous field col-
lapse fault. But this was not the
case: after about five minutes the
line almost vanished.

The field output stage bias resis-
tors were all OK. They are fed
from the same 150V line that sup-
plies the RGB output transistors.
The cause of the problem was this
supply's reservoir capacitor C190
(22g, 160V). A replacement also
improved the picture. K.F.B.

Hitachi C2114T (GIPS
Chassis)
The field output chip IC601 had
failed. It failed again after a few
months and was replaced, along
with C605, only to fail yet again.
On Hitachi's advice we fitted a
I OnF, 50V capacitor across the
field scan coils, on the print side of
the panel, and made sure that R613
was fitted. But the set continued to
destroy its field output chip.

The latest modification is to add
two BZX79-33V zener diodes in
series, with their cathode to pin 2
of IC601 and the anode to chassis.
If this fails, it seems that a new
CRT is required. K.F.B.

Ferguson ICC9 Chassis
If the symptom is loss of one of the
primary colours, check the relevant
surface -mounted buffer transistor
first. Use a scope - these transistors
can test OK with a multimeter.
TV71 is for red, TV76 for green
and TV81 for blue. M.Dr.

Tatung 180 Chassis
The power supply pumped at
switch on. When the feed to the
line output stage was disconnected
the power supply fired up first
time. But connecting a 60W bulb as
a dummy load made it trip again.
The usual cause of this fault is
C806 and C807 (both 100g, 25V).
Not this time however. The capaci-
tance of the mains bridge rectifier's
reservoir capacitor C805 (100g,
385V) had dropped to a very low
value. M.Dr.

Sanyo EC1-B Chassis
One of these sets would shut down
after three seconds. The chassis
incorporates a protection circuit
that's monitored by the

PCA84C840/062 microcontroller
chip IC701. The idea is that the
protection line is held high by the
101c0 pull-up resistor R706.
Various diodes connect this line to
the supply rails. When a supply is
lost, the relevant diode conducts
and the protection line goes low.
The exception to this circuitry is
the HT line (B1), which is checked
for overvoltage by a potential
divider/zener diode/transistor
arrangement which likewise pulls
the protection line low in the event
of a fault.

In this particular case however
IC701 had developed an internal
leak of about 21(0, which made the
protection line go low. I assume
that the three -second delay is pro-
grammed into the chip's software
to allow the supply rails to be
established before checks are made.

I've now had this fault three
times, with two other variants of
the same chassis. P.G.

Hitachi CPT2508 (G7P Mk
II Chassis)
This set was dead with the mains
fuse blackened and the 3.90, 7W
surge limiter resistor R901 open -
circuit. As a 3000 reading was
obtained across the mains bridge
rectifier's reservoir capacitor C909
I at first suspected that the chopper
transistor Q901 was leaky. The cul-
prit was the snubber capacitor C919
(4.7nF, 1 kV) however. It's one of
those disc capacitors and on closer
inspection I could see that it had
split along its length. A replace-
ment rated at 2kV restored normal
operation. P.G.

Toshiba 1510TBT
This set had died during an electri-
cal storm. Unusually the power
supply worked, but the set was
stuck in standby. The 5V supply for
the microcontroller chip ICA01 is
derived from the AC mains supply
via a 3.91(Q, lOW resistor (RA60)
which acts as an integrator in con-
junction with a 470g, 16V capaci-
tor (CA45). The 9V supply pro-
duced by these components is
clamped by a couple of series -con-
nected 4.7V zener diodes and fed to
a BC547B 5V regulator transistor
(QA03).

Checks showed that the 5V sup-
ply was low at 4V while the volt-
ages at the pins of ICA01 were
haywire. In particular the voltage at
its reset pin hovered at 1.2V instead
of being 5V. Thus ICA01 refused
to initialise. The reset line is fed by
QA04, which is in QA03's base
circuit. QA03 was the cause of the
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trouble: it had slight base -emitter
leakage. P.G.

GoldStar CIT2180F
This set was dead. There was plen-
ty of voltage across the mains
bridge rectifier's reservoir capacitor
C808 but nothing at the collector of
the chopper transistor Q801. The
cause was hairline cracks around all
the pins of the chopper transformer,
though a magnifier was required to
see them. Resoldering restored nor-
mal operation. P.G.

Huanya 37C3
Some quick ones on these sets. If
the set fails to start, check R710
(101M, 3W) which provides the
line oscillator with a start-up feed.

No colour usually means that the
D7193AP colour decoder chip
IC501 is faulty. Replace with a
TA7193.

If there's no field flyback blank-
ing, check the two 1pF, 50V series -
connected electrolytics C612/3.
Note that in some versions of the
chassis only one of these capacitors
is fitted, the other one being linked
out. Non-linear field scanning usu-
ally means that C611 (2.2pF, 50V)
is open -circuit. P.G.

Mitsubishi CT25M1TX
The complaint was intermittent loss
of the picture. When the loss
occurred it lasted for only a few
seconds. The fault could not be
instigated by heating/freezing or by
tapping, and during a soak test put
in an appearance just once in three
days. When it occurred the picture
blanked completely, but both text
and the on -screen graphics still
worked.

Eventually the fault lasted for
longer than its usual brief period
and I had a chance to make some
checks. The signals were OK at the
TDA3561 colour decoder/switching
chip, including the sandcastle puls-
es. Data input switching is carried
out at pin 9, which goes high for
text/on-screen graphics. In the fault
condition the voltage here was
0.9V instead of OV. Two transis-
tors, Q7705 (text) and Q702 (on-
screen graphics), control this volt-
age. Q702 had 3.2V at its emitter
instead of OV, and much the same
at its base. At first I suspected the
microcontroller chip IC701, but
breaking its connection to Q702's
base still left the incorrect voltage
here. A replacement transistor; type
JC501QR, cured the fault - the
original one had been intermittently
leaky.

The JC501QR is a general-pur-

pose, low -voltage transistor. I've
found that a BC182L works quite
well as a substitute. P.G.

Saisho CT141X/Matsui
1420A
The owner of this 14in. portable
complained about an extremely
intermittent bright picture. When the
fault finally put in an appearance I
found that C431 (4.7µF, 250V) had
gone open -circuit. It's the reservoir
capacitor for the 180V supply to the
RGB output stages. P.G.

Hitachi G7P Chassis
One of these sets would intermit-
tently fail to start. We'd had it in
for the same fault about six months
previously, and thought we had
cured it by replacing C914 (2.2pF,
50V) which had fallen in value. It's
part of the start-up supply for the
TDA4601 chopper control chip
IC901. This time C914 was OK.
The culprit was C916 (33µF, 25V),
which takes over as the reservoir
capacitor for IC901's supply once
the circuit gets going. As with
C914, it had fallen in value. P.H.

Mitsubishi CT2964ST (Euro
4 Chassis)
This monster set's reported fault
was no teletext. After attending to a
multitude of dry -joints in the power
supply and timebase sections of the
main board I turned attention to the
complaint. In fact the set seemed to
be switching over to the teletext
mode but produced only a blank
screen. The 5V teletext supply was
low because C922 (100pF, 25V)
was open -circuit. Once this capaci-
tor had been replaced the set per-
formed as it should, which is more
than can be said for me after I'd
lifted it! P.H.

Bush 2114T
The customer said that this set had
gone bang. When I opened it up I
could see why. The HT reservoir
capacitor C810 (220pF, 160V) had
exploded. There was debris every-
where - it took an absolute age to
clean it all up. To avoid a bounce I
also replaced R808 (270k0) and
C818 (1µF, 50V). When faulty
these items can be responsible for a
blown chopper transistor and high
HT respectively. P.H.

Ferguson C51ND (ICC7
Chassis)
Intermittent sound was the com-
plaint with this Nicam set. The
audio was sometimes low and
couldn't be changed even though
the on -screen level moved when

told to do so by the remote control
unit. In addition the sound menu
had only the volume level control
present: the displays for balance,
bass, treble and mono/stereo were
not there. After attending to some
suspect joints on the main and
Nicam boards the problem was still
present. Thinking it might be a
microcontroller fault I replaced this
item. Again to no avail.

Ferguson Technical was very
helpful and suggested that I resol-
der pins 24, 25 and 26 of the
TDA6200 chip IS04 on the Nicam
board. These pins handle the clock
and data traffic. As I'd already
done this, the next suggestion was
to resolder all the links on this dou-
ble -sided board. Doing this cured
the fault. Note that IS04 can be the
cause of the fault.

I also found that the on -screen
graphics were a bit too far to the
right. This was corrected by adjust-
ing LB03 in the on -screen display
oscillator circuit. P.H.

Philips CP90 Chassis
I thought this was going to be an
easy one - the set had lost its mem-
ory. A new nicad battery fixed that.
I then found that the tuning would
not stop at a signal. As the trans-
mission tuned through, I briefly
saw a picture that was shifted to the
left.

So it appeared that there was a
problem with the line oscillator,
which is in the IF unit. This module
is not covered in the manual, and
Philips seems to regard it as unre-
pairable. A replacement module is
expensive, so an attempt at repair
seemed preferable to a declined esti-
mate. In fact replacing the TDA2579
chip cured the problem. P.H.

Salora J Chassis
This set took a long time to come
on and the mains switch wouldn't
latch. When the electrolytics on the
primary side of the Ipsalo circuit
were checked with a bridge CB712
and CB726 (both 4.7g, 35V) were
found to be low in value. They
were replaced, along with the
switch, but this wasn't the end of
the matter.

There was pronounced ripple on
the screen when the set was still
cold. CB514 (1,000pF, 25V), the
15V supply reservoir capacitor on
the secondary side of the Ipsalo cir-
cuit, was low in value. In addition
field lock was not too good. This
was cured by replacing the field
scan coupling capacitor CB410
(2,200µF, 25V) which had also
fallen in value. P.H.
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Philips KT4 Chassis
The complaint with this set was
intermittent loss of the picture,
sound OK. Fortunately the fault
became permanent after a few days.
When the picture went off, the line
frequency whistle changed pitch.
But there was still EHT.

The chassis has an unusual
power supply/line timebase
arrangement. Drive for the line out-
put transistor is obtained from a
secondary winding on the chopper
transformer. A TDA3576B chip,
IC7200, is used for line sync pur-
poses. It controls an oscillator in
the power supply. The TDA3576B
chip was faulty. So was the screen
printing on the PCB - at first we
fitted the replacement chip the
wrong way round. Fortunately it
suffered no damage. M.Dr.

Hitachi C2114T (GIPS
Chassis)
This set had died because of the
usual failure of R901. When it had
been revived there was a hum bar,
yet no ripple could be detected on
any of the supply lines. It was
eventually removed by a slight
tweak to the AGC preset. All chan-

nels, both strong and weak, had
been affected. C.J.G.

GoldStar CIT2168
This set bounced following a power
supply repair, the complaint being
no teletext. There were dry -joints at
connector P102 on the text board.
Why are we always expected to do
two repairs for the price of one?
My local garage doesn't! C.J.G.

JVC C1480
Tuning drift was the complaint
with one of these sets. For tuning
control they have an unnecessarily
complicated and ridiculously
expensive thick -film module. Oh
dear. We were able to trace the
cause of the trouble to a surface -
mounted electrolytic capacitor on
the module however - C016,
0-47µF. It's the same type that
gives trouble with certain JVC cap-
stan motors. C.J.G.

Sony KVX2952 (AE1C
Chassis)
The chopper transistor was short-
circuit and a replacement got very
hot and threatened to go the same
way. C611 (47g) in its base circuit

was the cause, and the 1000 sur-
face -mounted resistor R651 was
open -circuit.

It's always worth checking the
waveform carefully where an elec-
trolytic capacitor is used to couple
the drive to a chopper or line output
transistor. C.J.G.

Datsura CDR9009 (Sanyo
A1-14 Chassis)
For a rolling, non-linear field scan,
check the value of R548. It varies
with the model. This one was fitted
with a 180kS1 resistor that had risen
in value to several MfI. C.J.G.

Fidelity CTV1405R
These portables are getting a bit
long in the tooth now but can still
produce excellent pictures. This
one suffered from erratic tuning,
sound buzz etc. A replacement
AFT coil cured all these faults.
C.J.G.

GoldStar CIT2168 (PC04A
Chassis)
The cause of intermittent failure to
start was traced to D401 (1N4003).
It provides a start-up supply for the
line driver stage. C.J.G.

THE NEW UNI-REMOTES FROM PHILEX
The NEW uni-range of Universal Pre -Programmed Remote Control covering the leading brands of television:

* BRANDS CURRENTLY AVAILABLE FROM STOCK *

PANASONIC - SONY - PHILIPS - HITACHI - MITSUBISHI - NOKIA - SAMSUNG
 BRAND FOR BRAND REPLACEMENTS. EACH UNI REMOTE COVERS THE MAJOR FUNCTIONS FOR TVs FROM ONE

MAJOR MANUFACTURER AS WELL AS MANY OTHERS
 CODELESS SET-UP: READY TO USE IN SECONDS - JUST FOLLOW SIMPLE INSTRUCTIONS AND THE UNI-REMOTES

ARE FULLY OPERATIONAL
 TELETEXT AND FASTEXT: UNI-REMOTES SUPPORT FASTEXT AND A WIDE RANGE OF THE OTHER TELETEXT

FUNCTIONS AS LONG AS THE ORIGINAL TV SUPPORTS THESE FUNCTIONS
 PRE-PROGRAMMED FOR THE LATEST MODELS: AS WELL AS OPERATING CURRENT AND EARLIER MODELS THE

UNI-REMOTES ALSO CONTAIN PRELIMINARY INFORMATION FOR OPERATING NEW TV MODELS
 REPLACES BROKEN OR LOST REMOTES
 CUSTOMER CARELINE AVAILABLE FOR ALL UK CUSTOMERS
 ATTRACTIVE CLAM PACKAGING IDEAL FOR RETAIL DISPLAY

FOR PRICE: PLEASE RING
- BARGAIN - THIS MONTH

PHILIPS
2.4 VOLTS

BATTERY B/U
10 PCS FOR
£10.00 ONLY
+ P/P + VAT

OR
5 PCS FOR

£5.50

JVC/
FERGUSON

VIDEO -HEAD
JJC: ORDER CODE-

VH 8107

£10.00
(See our catalogue for

cross reference or
please ring)

SONY CD
PICK UP
KSS 210A
KSS 150A

(NON -ORIGINAL)
ORDER CODE:

CDL 1200

ONLY
£15.00 each
+ P&P + VAT

Ed

Please phone us for the types not listed.
Please add 60p post & packing and then add

17.5% to the total.

Trade Counter now open -
Mon -Fri 9.00AM-5.O0PM
Sat 9.O0AM-3.00PM

J.J. COMPONENTS
r/o 243-247 Edgware Road,
The Hyde, Colindale NW9
Tel: Sales Hotline 0181 205 9055

Fax: Admin 0181 205 2053
Free fax orderline only: 0800 318 498
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Elkay EM14 SVGA
There was a red screen. Replacing
C22 on the tube base PCB restored
the missing green. All was well for
several hours, after which there
was a green screen with flyback
lines. This time coil L10 had gone
open -circuit. It's value is 22µH,
and it looks like a resistor. A.B.

AOC CMLB346
The symptom was very fine line
tearing on verticals. Checks
revealed that C232 (11.1F) was
open -circuit. Its position is near
the centre at the front edge of the
main PCB. A.S.

Viglen CA1428LE
The customer was an electronics
engineer and had already tried to
deal with the fault - no green. I
expected a difficult job and got
one! Most of the checks that
should have been carried out had
been, so I decided to deflux the
CRT panel and start again. I
repeated some of the checks and
thought of a few more.

By now the fresh flux on the
PCB was beginning to look a mess
again. I decided, while it was still
obvious which soldering had been
reworked in the course of remov-
ing components for test, to unsol-
der and remake all the others -
including the many wire links.
Once I'd completed this process
and again defluxed the PCB it
worked correctly.

During the solder reworking I
noticed that many of the wire links

Monitors
only just made it through the PCB.
The customer had obviously been
aware of this, as most of the wire
links had been 'levered' to check
their strength. This is a valid test
method. I think that if slightly
more force had been applied the
faulty link would have been found
before I got a job out of it! I.F.

Digital PCX-BC
When this monitor was powered it
produced only a 'warm, damp
smell' which reminded me of the
Fidelity ZX2000/3000 chassis.
Looking at the cabinet design I
expected to find an AST inside,
but the innards more closely
resembled a Philips 7CM5279.

Occasionally a shower of sparks
was seen within the LOPT cage at
switch on! The spring clip that
holds the IRF730 boost regulator
MOSFET protrudes through slots
in the heatsink/LOPT cage and had
cut into the windings of coil 5613.
When this coil had been replaced -
fortunately the MOSFET had not
been damaged - the monitor
worked, though the scan was too
wide. The MUR460 diode that was
the cause of this hides under the
heatsink clips on the line output
transistor and efficiency diode.
The PCB print was blurred - the
diode could have been 6624 or
8824. I.F.

Taxan EV420-4R
The original complaint was inter-
mittent operation. During fault
assessment it became so intermit-
tent the monitor didn't come on at
all! Some poor soldering around
the TDA8172 field output chip
1301 was dealt with while carrying
out a visual examination, but the
fault was still present at power -up.
The power supply was working,
and was driving the CRT's heaters,
but there were no scan -derived
supplies.

Line drive was present, but the
HT supply was missing at the line
output transformer. When tracing

back to the source I came to Q802
(IRFS630), an all -plastic version
of the IRF630. It acts as a chop-
per -type EW/width modulator,
driven by 1804. This is a second
UC3842 chip, the first one being
in the power supply. 1804 was pro-
viding pulses at the gate of Q802,
but this device's drain voltage was
missing. So back to the power sup-
ply, specifically D813, which is
mounted on a folded -metal stand-
up heatsink. The solder fillet had
torn away from the rest of the
track. Once the solder and
detached piece of pad had been
removed and a brace link had been
soldered in to provide connection
and mechanical strength all was
well. I.F.

RML RM1439
There was a blank screen, though
power supply activity was evident
at switch on. A scan -derived 12V
supply is provided by the rectifier
circuit D532, R545 (2.20) and
C533 (100µF, 25V), followed by
IC501 (7812) for regulation. It was
missing because R545 was open -
circuit. This item had recently
been replaced by someone else,
and had been soldered on the print
side of the PCB. The markings on
D532 had been partly rubbed off
and were unidentifiable. I decided
that IC501 was unlikely to be the
culprit, so I replaced C533 and
R545 and fitted a UF5404 diode in
position D532 - I had a strong sus-
picion that the original diode had
been breaking down at running
temperature. As I was unable to
check the diode's specification, I
had to select a replacement with an
undisputable safety margin.
Anyway the monitor then pro-
duced a normal raster.

These monitors were made by
Mitsubishi and also turn up wear-
ing Dell badges. A similar chassis
was custom-built for RML for its
educational machines. But don't
assume that parts will be inter-
changeable. I.F.
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JAPANESE TRANSISTORS
Part Price Part Price Part Price Part Price Part Price Part Price Part Price Part Price Part Price Part Price

2SC1675 80p 2SC2261 700p 2SC2719 26p 2SC3263 280p 2SC3798 220p 2SD257 185p 2S0880 40p 2S01327 160p 2SD1763A 60p 2SK312 750p
2SC1678 80p 2SC2267 90p 2SC2721 120p 2SC3264 390p 2SC3807 120p 2S0287 250p 2S0882 26p 2S01328 80p 2S01764 70p 2SK315 70p
2SC1683 100p 2SC2270 80p 2SC2724 15p 2SC3269 60p 2SC3808 70p 2S0291 260p 2S0889 36p 2S01330 50p 2S01765 70P 2SK320 120p
2SC1684 30p 2SC2271 25p 2SC2738 200p 2SC3270 50p 2SC3811 80p 2S0313 25p 2SD892A 75p 2501347 70p 2S01769 110p 2SK323 130p
2SC1685
2SC1729

30p
800p

2SC2274
2SC2275

15p
60p

2SC2749
2SC2750

360p
300p

2SC3271
2SC3277

75p
280p

2SC3831
2SC3832

25Op
135p

2S0315
2SD325

75p
30p

2SD894
2S0895

36p
100p

2S01348
2S01350

85p
160p

2501773
2S01776

100p
70p

2SK332 175p

2SC1730
2SC1735
2SC1740
2SC1741

10p
70p
10p
35p

2SC2278
2SC2283
2SC2290
2SC2291

70p
700p
1800p
40p

2SC2751
2SC2752
2SC2767
2SC2769

270p
76p

300p
400p

2SC3279
2SC3280
2SC3281
2SC3284

30p
200p
200p
600p

2SC3833
2SC3851
2SC3852
2SC3853

250p
100p
80p
220p

2S0330
2S0348
2S0350
2SD357

85p
300p
320p
40p

2S0896
2S08988
2S0900
2S0905

200p
226p
400p
450p

2S01376
2501378
2S01379
2501380

60p
80p
100p
100p

2SD1783
2S01785
2SD1789
2S01798

70p
160p
210p
120p

2SK359

2SK363

2SK364

2SK367

40p
50p
40p
40p

2SC1755 80p 2SC2298 35p 2SC2773 700p 2SC3293 85p 2SC3855 220p 2SD358 40p 2S0916 130p 2S01382 60p 2S01802 75p 2SK369 30p
2SC1756 36p 2SC2307 300p 2SC2774 500p 2SC3298 50p 2SC3857 500p 2S0359 50p 2S0917 300p 2S01384 50p 2S01806 76P 2SK373 40p
2SC1758 30p 2SC2308 10p 2SC2785 40p 2SC3299 120p 2SC3858 650p 2S0361 100p 2S0921 320p 2S01390 350p 2S01812 45p 2SK374 46p
2SC1760
2SC1775
2SC1781

70p
10p
20p

2SC2312
2SC2314
2SC2316

300p
70p

150p

2SC2786
2SC2787
2SC2791

20p
10p

500p

2SC3300
2SC3303
2SC3306

400p
100p
130p

2SC3866
2SC3868
2SC3870

275p
100p
200p

2S0362
2S0371
2S0380

100p
240p
860p

2SD923
2S0946
2S0947

360p
120p
100p

2S01391
2S01392
2S01395

250p
85p
80p

2S01815
2501825
2S01827

60p
60p
120p

2SK386

2SK389

800p

II6P
2SC1789 100p 2SC2320 10p 2SC2792 220p 2SC3307 600p 2SC388A 25p 2S0381 60p 2S0950 300p 2S01396 120p 2S01843 70p 2SK400 700p

2SC1809 40p 2SC2324 120p 2SC2793 700p 2SC3309 150p 2SC3883 210p 2S0382 75p 2S0951 200p 2S01397 100p 2S01846 350p 2SK405 450p

2SC1810 250p 2SC2328A 50p 2SC2808 40p 2SC3310 125p 2SC3884A 200p 2S0386 70p 2S0957A 520p 2S01398 120p 2S01847 275p 2SK414 550p

2SC1815 10p 2SC2310 25p 2SC2810 360p 2SC3316 280p 2SC3885 250p 2S0388 150p 2S0958 80p 2S01399 300p 2S01849 280p 2SK415 600p
2SC1819 70p 2SC2315 176p 2SC2812 40p 2SC3317 350p 2SC3885A 290p 2S0389 80p 2S0965 35p 2S01400 280p 2S01850 326p 2SK423 76p
2SC1826 80p 2SC2329 480p 2SC2814 40p 2SC3326 60p 2SC3886A 276p 2S0400 14p 250970 170p 2501402 120p 2S01853 40p 2SK427 60p
2SC1827
2SC1829
2SC1833

80p
500p
27p

2SC2230
2SC2331
2SC2333

300p
60p

200p

2SC2824
2SC2825
2SC2826

76p
900p
200p

2SC3327
2SC3328
2SC3330

80p
50p
20p

2SC3890
2SC3892A
2SC3893

150p
260p
225p

2S0401
2S0402
2S0414

60p
120p
46p

2S0972
2SD973
2SD973A

40p
60p
70p

2S01403
2S01405
2S01406

225p
80p
00p

2S01856
2S01857
2S01858

40p
750
40p

2SK430

2SK511

200p
450p

2SC1834 60p 2SC2334 80p 2SC2827 130p 2SC3331 25p 2SC3895 325p 2S0415 55p 2SD982 90p 2S01407 80p 2S01863 35p 2SK513 326p

2SC1841 12p 2SC2335 66p 2SC2832 300p 2SC3333 120p 2SC3896 400p 2SD424 350p 2S0985 120p 2S01408 125p 2S01864 85p 2SK526 180p

2SC1844 60p 2SC2336A 125p 2SC2834 280p 2SC3345 100p 2SC3897 400p 2S0426 150p 2S0986 120p 2S01409 170p 2S01877 176p 2SK531 360p

2SC1845 16p 2SC2344 150p 2SC2837 250p 2SC3346 130p 2SC3907 260p 2S0427 350p 2S0998 70p 2501411 85p 2S01878 180p 2SK534 700p

25C1846 35p 2SC2347 35p 2SC2839 40p 2SC3352 200p 2SC3927 250p 2S0438 35p 2S01010 40p 2S01412 76p 2S01879 276p 2SK537 900p
2SC1847
2SC1855
2SC1856
2SC1865

45p
85p
26p
700p

2SC2353
2SC2360
2SC2361
2SC2362

120p
120p
150p
50p

2SC2853
2SC2873
2SC2877
2SC2878

70p
60p
120p
20p

2SC3353
2SC3355
2SC3356
2SC3358

280p
50p
120p
50p

2SC3940
2SC3943
2SC3944
2SC3950

40p
75p
80p
120p

2S0467
2S0468
2S0471
2S0476

15p
15p
20p
100p

2S01012
2S01020
2S01021
2S01022

40p
40p
120p
250p

2S01413
2S01415
2S01417
2S01425

80p
190p
75p
260p

2S01880
2S01881
2SD1884
2SD1886

380P
350p
300p
300p

2SK538

2SK539

2SK544

360p
1100p

SOp

2SC1870 700p 2SC2365 280p 2SC2879 3200p 2SC3376 300p 2SC3953 60p 2SD525 SOp 2S01024 850p 2S01426 135p 2S01887 225p 2SK552 260p

2SC1871
2SC1875
2SC1881

425p
220p
70p

25C2369
2SC2371
2SC2373

100p
25p

210p

2SC2882
2SC2883
2SC2898

80p
60p
200p

2SC3377
2SC3378
2SC3379

50p
120p
1200p

2SC3955
2SC3964
2SC3972

80p
100p
250p

2S0526
2SD545
2SD549

70p
18p

120p

2S01027
2S01030
2S01031

850p
75p
70p

2S01427
2S01428
2S01430

180p
180p
280p

2S01894
2S01895
2S01910

300p
226p
175p

2SK552

2SK555

2SK556

226p
320p
500p

2SC1890 16p 2SC2383 50p 2SC2899 50p 2SC3381 130p 2SC3973 210p 2S0551 300p 2S01036 800p 2S01431 200p 2S01911 300p 2SK557 400p

2SC1895 500p 2SC2389 46p 2SC2909 60p 2SC3383 80p 2SC3975 210p 2SD554 225p 2SD1046 200p 2S01432 400p 2S01913 5OP 2SK559 600p
2SC1904 125p 2SC2407 110p 2SC2910 25p 2SC3393 80p 2SC3987 180p 2S0555 500p 2S01047 180p 2SD1433 300p 2S01929 50p 2SK560 680p
2SC1908
2SC1907
2SC1909
2SC1913

15p
20p
25Op
90p

2SC2408
2SC2412K
2SC2440
2SC2458

120p
50p
200p
10p

2SC2911
2SC2912
2SC2921
2SC2922

80p
120p
850p
480p

2SC3397
2SC3399
2SC3400
2SC3401

20p
50p
36p
50p

2SC3996
2SC3997
2SC3998
2SC4006

800p
1260p
800p
100p

2S0556
2S0558
2S0560
2S0571

226p
200p
50p
20p

2S01051
2S01055
2S01060
2S01062

130p
Sop
130p
180p

2SD1438
2SD1439
2S01441
2S01442

80p
186p
220p
80p

2S01930
2S01933
2S01939
2S01941

60p
45p
80p
350p

2SK566

2SK606

2SK612

476p
70p
80p

2SC1914
2SC1921
2SC1922

30p
15p
175p

2SC2459
2SC2466
2SC2486

50p
65p

275p

2SC2923
2SC2928
2SC2929

75p
550p
280p

25C3402
2SC3405
2SC3409

40p
130p
400p

2SC4020
2SC4023
2SC4029

150p
325p
350p

250575
2SD592
2S0596

530p
26p
25p

2S01063
2S01064
2S01065

200p
260p
180p

2S01445
2S01446
2S01450

200p
300p
60p

2S01944
2S01958
2501959

60p
80p

210p

2SK684

2SK685

2SK699

850p
1150p
100p

2SC1923 10p 2SC2492 SOp 2SC2934 75p 2SC3416 30p 2SC4043 45p 2S0600 30p 2S01069 160p 2S01451 200p 2S01978 50p 2SK719 300p
2SC1929 180p 2SC2470 65p 2SC2937 250p 2SC3417 90p 2SC4046 40p 2S0601 40p 2S01073 350p 2S01452 276p 2S01984 80p 2SK724 500p
2SC1940
2SC1941
2SC1942
2SC1944

110p
27p
350p
350p

2SC2481
2SC2482
2SC2483
2SC2484

120p
20p
120p
186p

2SC2939
2SC2944
2SC2958
2SC2962

400p
300p
50p
800p

2SC3419
25C3420
2SC3421
25C3422

120p
80p
45p
76p

2SC4056
2SC4059
2SC4064
2SC4106

200p
400p
140p
160p

2S0602
2S0612
2S0613
2S0817

80p
50p
70p

300p

2S01088
2S01094
2S01110
2S01111

150p
376p
226p
20p

2S01453
2S01455
2S01457
2S01458

140p
250p
165p
50p

2501991
2S01994
2S01996
2S02006

600
2000
46p
76p

2SK725

2SK726

2SK727

550p
426p
475p

2SC1945 350p 2SC2485 400p 2SC2979 180p 2SC3423 80p 2SC4107 175p 2SD633 70p 2S01113 226p 2S01459 80p 2S02010 250p 2SK739 400p

2SC1946
2SC1947

1600p
450p

25C2491
2SC2498

200p
50p

2SC2987
2SC2988

250p
150p

2SC3425
2SC3448

65p
150p

2SC4123
2SC4124

230p
200p

2S0636
2SD637

10p
16p

2S01128
2S01133

200p
85p

2S01468
2S01487

40p
226p

2S02011
2S02012

80p
50p

2SK758

2SK769

300p
SOOp

2SC1953 45p 2SC2500 26p 2502995 80p 2SC3447 130p 2SC4125 275p 2S0638 15p 2S01135 75p 2501494 150p 2S02018 85p 2SK786 200p
2SC1957 70p 2SC2502 140p 2SC2999 60p 2SC3456 200p 2SC4137 40p 2S0639 20p 2S01138 40p 2S01496 300p 2S02033 80P 2SK787 800p
2SC1959
2SC1962

10p
175p

2SC2503
2SC2512

600p
20p

2SC3001
2SC3019

1400p
320p

2SC3457
2SC3459

125p
180p

2SC4138
2SC4157

200p
400p

2S0640
2S0655

360p
18p
80p

2501140
2S01142
2S01145

40p
350p
25p

2S01497
2S01497-02
2S01505

230p
350p
90p

2S02061
2S02066
2S02125

100p
260p
180p

2SK791

2SK792

226p
300p

2SC1969 180p 2SC2519 80p 2SC3022 1850p 2SC3461 276p 2SC4161 126p 2S0666 26p 2S01148 175p 2S01506 50p 2S02136 85p 2SK793 300p

2SC1970 100p 2SC2527 300p 25C3025 500p 2SC3468 225p 2SC4169 80p 2S0667 20p 2S01153 30p 2501508 80p 2S02144 35p 2SK794 315p

2SC1971 400p 2SC2534 150p 2SC3026 450p 2SC3468 70p 2SC4199 400p 2S0669 36p 2S01159 85p 2S01509 100p 2S02151 1760 2SK798 800p

2SC1972 800p 2SC2535 300p 2SC3030 300p 2SC3481 3000 2SC4204 80p 2S0673 350p 2S01160 150p 2S01511 75p 2S02255 176p 2SK809 850p
2SC1973 150p 2SC2538 100p 2SC3037 126p 2SC3482 276p 2SC4231 250p 2S0676 250p 2S01163A 220p 2S01519 260p 2802331 260p 2SK812 150p

2SC1975 120p 2SC2540 1900p 2SC3038 126p 2SC3486 275p 2SC4235 300p 2S0717 180p 2S01164 75p 2S01521 70p 2SD2333 1500 2SK817 326p
2SC1980 30p 2SC2542 300p 2SC3039 110p 2SC3502 60p 2SC4236 450p 2S0718 86p 2S01168 SlOp 2S01525 4600 2S02340 225p 2SK851 550p
2SC1983
2SC1984
25C1985
2SC1986

75p
150p
100p
100p

2SC2545
2SC2546
2SC2547
2SC2550

55p
25p
85p
60p

2SC3040
28C3042
2SC3052
2SC3057

280p
300p
30p
160p

2SC3503
2SC3504
2SC3505
2SC3506

SOp
120p
240p
260p

2SC4237
2SC4242
2SC4278
2SC4288A

500p
120p
175p
850p

2S0722
2S0725
2S0728
2S0731

240p
200p
276p
250p

2S01169
2S01173
2S01185
2501186

280p
350p
280p
400p

2S01526
2S01541
2S01545
2S01546

100p
350p
275p
350p

2SJ48
2SJ56
2SJ74
2SJ76

MP
80p'''''P

2200

2SK872

2SK875

2SK903

850p
476p
500p

25C2001 15p 2SC2551 70p 2SC3068 80p 2SC3507 650p 2SC4300 200p 2S0732 250p 2S01189 55p 2S01548 400p 2SJ77 350p 2SK904 500p

2SC2002 16p 25C2552 80p 2SC3070 35p 2SC3509 750p 2504301 300p 2SD734 16p 2S01191 120p 2S01554 170p 2SJ79 226p 2SK951 276p

2SC2003 20p 2SC2553 200p 2SC3071 25p 2SC3514 170p 2SC4304 225p 2S0741 120p 2S01192 80p 2S01555 150p 2SJ103 76p 2SK952 275p

2SC2004 20p 2SC2555 120p 2SC3073 100p 2SC3518 120p 2SC4313 800p 2SD743 130p 2S01196 150p 2S01556 226p 2SJ109 200p 2SK955 460p
2SC2022 110p 2SC2562 90p 2SC3074 200p 2SC3519 250p 2SC4381 150p 2SD757 120p 2S01197 150p 2S01565 76p 2SJ113 1050p 2SK956 400p
2SC2023
2SC2026
2SC2027

180p
30p
200p

2SC2563
2SC2568
2SC2570

200p
120p
30p

2SC3075
2SC3077
2SC3086

150p
120p
160p

2SC3526
2SC3528
2SC3531

45p
750p
225p

2SC4382
2SC4386
2SC4387

200p
276p
426p

2S0760
2S0762
2S0763

70p
100p
140p

2S01198
2S01207
2S01210

80p
40p
280p

2S01571
2S01572
2S01575

170p
100p
200p

2SJ114
2SJ116
2SJ117

1150p
1200p
660p

2SK962

2SK1023

700p
6600

2SC2036
2SC2037

60p
50p

2SC2571
2SC2577

350p
110p

2SC3089
2SC3101

130p
760p

2SC3549
2SC3552

200p
270p

2SC4408
2SC4429

60p
275p

2S0768
250772

180p
200p

2S01211
2501213

120p
2209

2S01576
2S01577

150p
250p

2SJ119
2SJ162

700p
8800

2SK1036

2SK1057

450p
800p

2SC2053 120p 2SC2578 170p 2SC3112 35p 2SC3568 200p 2SC4431 90p 2S0773 20p 2S01218 75p 2S01579 80p 2SJ175 200p 2SK1058 800p

2SC2055 150p 2SC2579 110p 2SC3114 40p 2SC3577 275p 25C4466 326p 2S0774 30p 2S01223 75p 2S01589 80p 2SJ182 150p 2SK1081 700p

2SC2058 20p 2SC2580 176p 2SC3116 76p 2SC3584 200p 2SC4467 175p 2SD777 400p 2S01225 70p 2S01590 100p 2SJ200 825p 2SK1082 450p
2SC2060 40p 2SC2581 226p 2SC3117 120p 2SC3591 200p 2SC4468 260p 2S0784 850p 2S01227 40p 2S01591 310p 2SJ307 1750 2SK1102 375p
2SC2061 76p 2SC2588 800p 2SC3122 60p 2SC3595 220p 2SC4517 200p 2S0786 100p 2S01229 250p 2S01593 125p 2SK19 450 2SK1117 250p
2SC2068
2SC2071
2SC2073
2SC2075

60p
140p
40p
60p

2SC2590
2SC2591
2SC2592
2SC2603

40p
50p

200p
10p

2SC3148
2SC3149
2SC3150
2SC3151

145p
180p
100p
175p

2SC3597
2SC3599
2SC3600
2SC3606

75p
140p
176p
100p

2SC4517A
2SC4531
2SC4532
2SC4542

226p
460p
1000p
400p

2SD787
2S0788
2SD789
2SD792

20p
30p
20p
400p

2501237
2S01238
2S01244
2S01246

300p
300p
26p
20p

2501595
2S01608
2S01609
2%31632

70p
210p
46p
320p

2SK33
2SK40
2SK55
2SK68

6.2
ww'100p

100p

2SK111B

2SK1120

2SK1190

225p
6600
360p

2SC2078 95p 2SC2610 80p 2SC3152 130p 2SC3607 150p 2SC4742 276p 2SD794 33p 2S01247 40p 2S01637 60p 2SK73 75p 2SK1191 800p

2SC2085 100p 2SC2611 SOp 2SC3153 175p 2SC3608 86p 2SC4744 360p 2SD795A 140p 2S01251 180p 2501647 40p 2SK97 200p 2SK1217 700p

2SC2086 80p 2SC2621 70p 2SC3156 350p 2SC3616 45p 2SC4745 650p 2SD798 175p 2501254 55p 2S01649 280p 2SK106 40p 2SK1221 200p

2SC2092 100p 2SC2625 190p 2SC3157 200p 2SC3636 280p 2SC4747 376p 2S0799 160p 2S01263 90p 2S01650 160p 2SK107 40p 2SK1275 276p
2SC2094 1200p 25C2626 800p 2SC3158 280p 25C3642 226p 2SC4757 200p 2S0809 45p 2S01264 66p 2S01651 150p 2SK109 1650 2SK1296 350p
2SC2097 2300p 2SC2630 1800p 2SC3159 200p 25C3657 400p 2SC4762 300p 2S0811 450p 2S01265 75p 2S01656 250p 2SK117 PPP 2SK1299 450p
2SC2099 2500p 25C2631 20p 2SC3164 270p 2SC3659 800p 2SC4769 220p 250819 300p 2S01266 180p 2S01663 350p 2SK118

660 2SK1317 9000
2SC2118
2SC2120

1100p
10p

2SC2632
2SC2634

35p
10p

2SC3169
2SC3170

160p
300p

2SC3668
2SC3875

120p
100p

2SC4770
2SC4820

260p
225p

2S0820
2S0821

260p
660p

2S01267
2S01271

55p
56p

2S01666
2S01667

600
120p

2SK125
2SK133

100p
850p 2SK1338 250p

2SC2122A 300p 2SC2636 40p 2SC3173 180p 2SC3678 280p 2SC4826 70p 250822 290p 2S01271A 225p 2S01668 80p 2SK147 1600 2SK1341 800p

2SC2131 550p 2SC2637 120p 2SC3175 150p 2SC3679 140p 2SC4891 800p 2S0826 30p 2S01272 200p 2S01669 85p 2SK152 40p 2SK1342 500p

2SC2141 80p 2SC2640 1800p 2SC3178 125p 2SC3680 380p 2SC4923 400p 2S0829 375p 2S01273 50p 2S01677 200p 2SK161 30p 2SK1350 200p

2SC2153 40p 2SC2653 100p 2SC3179 70p 2SC3685 460p 2SC4924 250p 2S0836 50p 2S01274 80p 2S01680 226p 2SK163 40p 2SK1356 225p
2SC2166 80p 2SC2654 180p 2SC3180 176p 2SC3687 300p 2SC4927 500p 2SD836A 60p 2S01275 50p 2S01683 46p 2SK168 40p 2SK1357 350p
2SC2168 120p 2502655 60p 2SC3181 200p 2SC3688 550p 2SC5002 300p 2S0837 55p 2501276 60p 2S01684 70p 2SK170 60p 2SK1358 400p
2SC2188 70p 2SC2656 550p 2SC3182 120p 2SC3692 160p 2SC5003 350p 2S0838 500p 2501277 190p 2S01706 326p 2SK184 36P 2SK1377 150p
2SC2200
2SC2209

260p
50p

2SC2660
2SC2665

100p
200p

2SC3198
2SC3199

30p
40p

2SC3715
2SC3717

480p
120p

2SC5027
2SC5048

100p
300p

2S0841
2S0844

110p
200p

2S01279
2S01288

600p
175p

2S01707
2S01708

400p
375p

2SK192
2SK193

45p
40p 2SK1400 2600

2SC2216 60p 2SC2668 10p 2SC3202 26p 2SC3729 4509 2SC5044 250p 2S0850 170p 2S01289 250p 2S01710 200p 2SK195 1600 2SK1404 290p

2SC2221 860p 2SC2671 100p 2SC3209 120p 2SC3746 100p 2SC5086 250p 2S0856 48p 2S01291 280p 2S01718 276p 2$14197 140p 2SK1461 220p

2SC2228A 80p 2SC2681 170p 2SC3210 550p 2SC3747 120p 2SC5129 300p 2S0858 250p 2S01292 80p 2S01729 230p 2SK212 35p 2SK1462 426p

2SC2229 16p 2SC2682 70p 2SC3211 220p 2SC3748 100p 2SC5148 300p 2S0863 23p 2S01293 70p 2S01730 275p 2SK214 170p 2SK1487 250p

2SC2230 80p 2SC2688 27p 2SC3212 280p 2SC3752 250p 2SC5149 300p 2S0864 200p 2801297 300p 2S01732 250p 2SK216 200P 2SK1507 300p
2SC2233 100p 2SC2690 80p 2SC3225 50p 2SC3781 160p 25C5250 SOOp 2S0866 120p 2S01302 20p 2S01739 180p 2SK223 PPP 2SK1529 700p
2SC2235
2SC2236

00p
20p

2SC2694
2SC2705

3500p
40p

2SC3242
2SC3244

30p
45p

2SC3782
2SC3783

75p
300p

2S0188
2S0198

350p
140p

2SD866A
2S0867

140p
350p

2S01306
2S01308

46p
80p

2S01740
2S01748

126p
90p

2SK240
2SK241

140p

'''''P

2SK1537

2SK1544

4000
9000

2SC2237
2SC2238

540p
45p

2SC2706
2SC2710

250p
50p

25C3246
2SC3259

50p
3509

2SC3787
2SC3788

100p
80p

2S0199
2S0200

195p
1809

250868
2S0869

280p
160p

2S01309
2S01310

140p
140p

2S01756
2S01758

276p
80p

2SK246
2SK300

30p
25p 2SK1787 275p

2SC2240 16p 2SC2712 20p 2SC3260 220p 2SC3789 76p 2S0201 280p 2S0870 140p 2S01311 85p 2S01760 80p 2SK301 400 2SK2038 296p

2SC2258 30p 2SC2714 20p 2SC3261 230p 2SC3790 120p 2S0213 250p 2S0871 280p 2S01313 1000p 2S01761 80p 2SK303 40p 2SK2039 750p

2SC2259 80p 2SC2716 50p 2SC3262 280p 2SC3795 140p 2SD234 90p 2S0879 80p 2S01326 200p 2S01762 50p 2SK304 26p 2SK2134 225p
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REPLACEMENT VIDEO HEADS
Model Price Model Price Model Price Model Price Model Price

AKA!
VS105, 112, 115, 116, 120, 125, 126, 201,

VHSAN3 800
VHSAY3 1200

HRD750, HRD830, HRD860 3300p
HRD250, HRD257 2300p

NVFS 100 5000p
NVFS1 4850p

TLS1100 31006
VHR120, 130, 14, 141, 143G, 14SP, 151,

202, 205, 220, 240, 244, 245, 247, 248,
250, 301, 303, 304, VSP8,
VSP82 10006
VP7100, VS9300, VS9500 850p
VP7200, VS9700, VS9800 1200p
VS1 1250p
VS2 1200p
VS3 1350p
VS10 1360p
VSP1 2100p
VS33,35, 37, 38, 38E00 MKII, 53, 55, 66,
765, 766, 767, 768, 665, 867,
VSF30, 33, 4, 400, 410, 420, 430, 440, 441,
450, 455, 480, 490, 497,

VHSBH1, VHSCH1 2100
VHSBP1 850
VHSBY3 2600
VHSD52 1800
VHSEH2, VHSDH2 1600
VHSEY1, VHSEY2 1400
VHSFSI , VHSFS2 1300
VHSFG2, VHSFG4, VHSF63,
VHSFB3 1300
VHSTJI, VHSTJ2, VHSTJ3, VHSWJ3,
VHSYJ2 700
VHSVH4, VHSWHI, VHSXHI, VHSYH2

1800
VHSWJI VHSXJ3 700p

3V32, 8942, HR7655 2200P
HR0180, 190, 230, 610, 3V59, FV12L,
FV20B, 26, 30, 32, 33, VC141L 2050p
HRD370, HRD430, HRD470, 3V58, FV13H

23013P
HRD530, HRD700, HRD840, HRD870,
HRD910, FV14T, FV57H 31005
GRCI, GRC2, 3 V41 2800p
BR9060, HRD330, 337, 440, 441, 637, 641,
660, 670, 720, 730, 740, 820
HRFC100, SR3300MS, FV44L 2100P
HRD950, HRD960, HRD980,
FV46 5000P
HRS5000, HRS5500, 5800, 9000,

N.E.C.
N9011, 9012, 9013E, 9014E, 9014G, 9015,
9016, 901A, 902A, 9033, N9034, 9040,
9053, 9054, 9055, 9056, 9063, 9065, 9066,
906,9077,
N9096, DX1000, 1600, PX1200 1150p
N9114, 9I4C, 915A, 916A, 917, 9110, 91202400,
PVC600, 740, 744, 754, 763E, 764,
PV2300, 2400, 760, 794 770,
774 1650p
N380, N381, N830, N831, N832, N833,
N834, N835, N836 700.
826114H1 (FOR MODEL DX3000),

15, 16, 171, 220, 23, 244, 274, VHR310,
330, 4100, 4105, 4200, 430, 4300, 4400,
4500, 5080, 5100,
VHR5200, 5600, 6850, 7100, 7200, 7250,
7300, 8070, 8100, 8101, 8200, VHR7800,
7810, 8000SP, 8601SP, VHRD4400, 4410,
4500,4600,
VHRD4610, 6700, 4800 3100p
TLS2000 4250p
VHR5300, VHR6500, VHR7400 4500p
VHR3500EX 2150p
VHR16, 235, 335E, 4150, 4160, 4350,
7250, 7260, 8250 1950p
8263000 1400p

VSG51, 54, 55, VXS450,
VXS470 22.1.16
VS512, VS515, VS516 2250p
VS462, 465, 467, 467E0G2, VSF12, 15EK,
15EOH, 300, 301, 310,
VSF320, 330, 340, 350, VSG30,
33, 34, 35 2300P
VS11, VS12 1200p
VS6, VS8, VS9 2400P
VSX9 2250p
VSA1100, 1110, 650, VSF500, 510, 550,
560, 580, 590, 600, 650,
VSG60, 64, 65, VSG70, 73, 74, 75,
VSX560, 580 36(2212
VS155, VS165 2300p
VS20, 22, 23, 24, 25, 26, 27, 422, 425, 426,
427, 485, VSFI 0, 11, 180, 190

GRUNDIG
VS410, 415, 435, 450, 456, 460, 500, 505,
510, 520, 521, 530, 546 100011
BARCELONA, MVS5400, 440, 500, 600,
5E5100, 6100, 6110, 9100
TVR4500, 4510, 5510, VS400, 440, 441,
500, 505, 510, 518, 600, 610,
VS5180, VS6190, 700, 900, 901, 902,
9091, GV200, 201, 2092,
0E2100, 5110 1400p
MADRID, SE5140, VS540,
VS5480 30001)
MVS550, 620, VS550, 620, 630, 640, 790,
930, 940 2400
VS120 2300
VS680, GV280 4800
VS160, VS740 4400

FV395.BRS600, SRS368E 5550p
"221- 140°P
Fy42 2600P
VR182LV, VR202LV 1/130P
FV67HV, FV68TX, FV77 380.6
R2000 SERIES 4600p
FV61 LV, FV62LV, FV67HV 40.`,_P
FV42L E101..00.sp
VP160L, VR172L 19..F
HRJ200, HRJ205 3300p
HRJ600EG, HRJ600EK, HRJ605EG,
HRJ605UK, HRJ610EK 7100p
HRJ300, HRJ305, HRJ315,
HRJ316EG,HRJ318E 3750p,..,.,

HRJ615, HRJ715, HRJ815 "'"''F
HRJ400, HRJ405, HRJ407MS, HRJ41...
OEK, HRJ415, HRJ416 811."'P

DX4000, N9610, NS7000 3000p
N895 3150p
N9052, N9530, DX2000 3400p
VCP1 1700p
PVC2300, 2400, 740, 744, 760,
764 1400p
DS6000 3500p
05600 3500p
VH3, VH555, VH600, VH700, VH844,
VH900,
VH1000 (ALL MODELS) 1100p
VH1, VH2A 700p
D1000, D1100 1600p
D1000X, D1500X, D4500, VPCD100,
D1200, 02000X, D5000 1600p
VR6460, VR6520, 64V660,
VR6420 726p

SHARP
VC390, VC393, VC496 2750p
VC488 4200p
VC779 1800p
VC789, VC790 2900p
VC200, 220, 300, 381, 383. 384, 385, 386,
387, 388, 471, 477, 481, 482, VC483, 486,
3300, 8381, 9100, 9300, 9400, 9500, 9600,
9700 1100p
VC108, 208, 382, 402, 405, 408, 500, 550,
571, 573, 581, 582, 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.

VSF200, 210, 220, 221, 222, 230, 240, 260,
261, 262, 265, 270, 275, 280,
VSF290, 510, 550, VSG20, 204, 205, 206,

VS170 4800
MVS660, SE6160, VERONA, VS660,
VS6690 3600

MATSUI
VX500E, 800A, 810A, 820, 80A, 7708,
7738 1200p

VR6711 4 HEAD 1800p
VR6440 2500p
VR6441, VR6540, VR6541, VR6640,

VCA111, 113, 116, 131, 140, 202, 203,
211, 234, 244, 254, 255, 30, 35, VCA40,
VC8311N, 320, VCD801, 802, VCM73,

72, 8621314,VSG21, 211, 212, 215,
VSG217E0G , 23, 24, 25, 405, 411, 415,
417, VSP 100, 100EM, 110,
VSP88, 88KC, 8111, VSP9, VSR100,
100EDG, 100EM, 110, VSX400 1250p

GRUNDIG
MVS710, 720, 910, 0E7120, 9120, VS710,
716, 720, 800, 810, 910, 920,
VS922, 9291, GV210, 211, 220, 2292,
MV2105, 2115, 0E2120 1700p

VCRL3, VX730, VX750 1450p
VX735, VX755, VX990 1500p
VX735A, VX765, 8X850 1750p
VX600 1100p
8X900 28501)

VR6642 1300p
DV761, VR512, 522, 5229, 63087,
VR6760, VR6761, VR6762, VR63SB7 7172

7200p
VR6920 27501)

VCT212, 310, 410, 862510,
VCTS313 1100
866000, 6200, 6300, 7300,
7700, 7750, 8000, 8300 1800
VC793 3000

VSR9 1300,
VS 109, VS603, VS606, VS607 2500p
VS75 2500p
VS965, VC967 3450p
VSF400, 410, 420, 430, 440, 441,
450, 45S, 480, 490, 497, VSX450,
470 2850p
VSG20, 204, 204, 205, 206, 20, 21, 211,

HINARI
VXL2, 3, 4, 20, 25, 35 10004
VXL5, V2OH 1050P
VXL6 1200p
VXL7 nn.,

13""."VXL8, 9, 10, 11, 19, 90, 860344, VTV 100,864882
200

.4.,
"--1"

MITSUBISHI
HS303, HS304, HS320, H5700 1400p
HS306, HS318, HS710 1400p
HS307 2300p
HS319
HS330

10000
2300p

HS400 2800p
H5349, HSE27, 31, 32, HSB27,

41DV2, 4SB11BV6412, 415, 6485, 6490,
6860 18000
VR6948 4850p
200V1, 200V2, 20RW7, 21081, 21082,
2IDV3, 20601, 02, 11, 12, 300V2, 31DVI,
3IDV2, 31DV3, 30802, 03, 05, 11, 12, 13,
665E14, 71084, 86SBI, 91S82. 92SB2,
DV166, 190, 291, 292, 468, 471, VR201,

VC473, VC785, VC786 2200
VC699, VCA501, VCA602 2800
VC585, VC685 2000
VC9OET 3900
VFH815 2800
VC800, VCH851, VCH852,

2700
VCH80, VCH81, VFH8I5 2800p

212, 215, 217, 225, 23, 24, 25,
VSP100, 110, 88, VSR100, 110, VSX400

19301)
VSG415, VSG415EA, VSG425 2800p

HITACHI
VT11, 14, 15, 16, 30, 33, 34, 330, 340, 503,
640, 5030, VTP10, 30 1000P
VT7, VT17, VT18, VT19 2000P

31, 32, HSM33, 34, 35, 37G 2150p
HS411 1900p
HSE30, HSB30 2000p
HS338 1900p

202, 203, 2115, 212, 213, 223, 231, 232,
302, 303, 305, 311, 312, VR313, 3210,
3219, 322, 3229, 323, 501, 6180, 6182,
6185, 6290, 6291, VR6293, 6362, 6367,

VCA33, VCA36, VCA43, VCA44, VCA46,
VCA49 15009
VCA55, VCA63 2200p
VC570 28009

VS75, VSA77 3500p
VSF1000, VSF1010, VSF1030 5800p

VT35, VT350, VT38, VT39 2300p
VT100, 110, 111, 112, 113, 115, 118, 120,

HSE10, HSE11, HSE20, HSE21, HSE41,
HSB10, H5620 2100p

6467, 6468, 6470 4600p
VR3260, 6349, 6442, 663, 6448, 6449,

SONY
DSR-19R FOR SL -T 9ME 3100p

ALBA
VDR3000, VCR4000, VCR5000, VCR6000

1650p
VTV10 1000p

125, 128, 220, 225, 400, 405,
VT410, 413, 414, 415, 416, 418, 510, 515,
517, 518, 520, 525, 526,
VTM625, 626, 725, 210, 211, 215, 726,

HS300, HS301, HS302, HS310,
HS273, HS550Q 1360p
HS200 650p
HS337, HS347 1400p

6542, 6643 1250p
VR601 18006
49SB6, VR6548, VR6648,
VR6843 2750p

DSR-21 R FOR SLC 8-C9 2600p
DSR-35R FORC20, C30, C40, SLF1UB,
SLF1E2 PIN, SLC24PS, 33E, 34, 44PS,
SLF11, 30PF, 35, 60PS, SLK85,

VCR7000, 7800, 8000, 8800 1100p 727, 728, 820, 821, 825, 920, HSB12, HSE12, HSE22, HSM16G, 18, SAISHO SLT2OME, 30ME, SL100 1500p

AMSTRAD
VCR4500, VCR5200, VCR9000,
TVA 1 900p
VCR7000 T000p
860 2000, 6000, 61000, 62000,
8600, 8602, 8700, 9005, 008900, DD8904,
TVR4 1100p
TVR2, TVR3, VCR4600, VCR4600 MKII,

921 14006
V1'3000 850P
VT4000,711'4200, VT5000, vrssoo,
VT5600 11005
VT77, 680, 6500, 6700, 6800, 7000, 8000,
8030, 8040, 8100, 8300, 8500
VT8700, 9000, 9300, 9500, 9700,
9900 100017

23, 25, 30, MX1 2100P
HS411EZ, HS411GZ 2600p
HSB11, HSB21 2000p
HSB52, HSE50, 52G, HSM36, 50, 54,
55, 57, 58, 60 33001)
HSE51 3000P
HS410 3250P
HS412, HS421GZ 4000p

VR100, 605, 705, 805, 905, 1000, 1100,
1200, 1600 1200p
VR3300X, VR3600X, VR3650X, VR3800

14000
VR3200, VR3500 14009
VR2000, VR3300, VR3800 1400p
1162500 2850p
VRS5000X, VX6000A, VXLI2X 1500p

DSR-43R FOR SLC7 RANGE, SL5000,
SL5100, SL3000 1 PIN, SLC6E, SL36ES,
SL37E 300p
SL3000, SL8000, SL8080, SLC5E, S11-7Mit

1600p
SLV201, SLV202 2000p
SLK95, SLT5OME 2900p
SLV275, SLV373VB, SLV410,

VCR400 1100,
VCR8800, VCR8804, VCR9340 2100p
VCR8603, VCR8604, VCR8704, VCR8714

1350p
VCR9140, VCR9142 2550p
VCR9340 3850p
VCR9244 3400,

22, VCR3000, 3002,
9500 17501)

VT8, 9, 56, 57. 570, 575, 576, 580, 585,
,381L 32001)
".. 24000
VT130, 135, 138, 145, 250, 255, 258, 420,
425, 426, 428, 430, 431, 435
VT438, 535, 536, VTL30, 301, VTM630,
635, 636 1900p
VT52, VT60, VT6IE, VT62E, VT63, VT64,
7/T640 1100P

VT260, VT450, VT498

HS5300, HS5424, HS5600 3050p
HSM20, HSM55 2250p
HSM40 2850p
HSM59, HSM68E 4,

60-vNV300, 322, 332, 333, 340, 390, 2000,
2010, 3000, 7000, 7200.7500, NV7800,
7850, 8170, 8200, 8400, 8600. 8610, 8620

8254
NV777, NV330 ..,,,,,,,-

SALORA ,,,..
6500, 6600 161".111
SV7300, SV8200, SV8300,
SV9200 1500p
SV7400, SV8400 1600p
SV8100 1200p
SV900, SV9900 3450p
SV601, SV6I1, SV6910 1500p
SV800, SV81O 2 3 P

SLV412, SLV427, SLV474 2200p
DSR49R, SLHF100P,
SLHF10OUB 3850p
SLV656, SLV715, 725, 727, 757, SLV777,
SLV815, S1V825 4600p
SLV353U8 2600p
CCDF340E, CCDF500E, CCDV90E,
CCDV95E, CCDSP5E 4800p
SLV801, SLV802 3550p
SLV310, SLV315, SLV325,

FISHER
FVHP420, 510, 520, 530, 615, 618, 620,
622,622, 710, 711, 715, 716, 720,
FVHP721, 722, 730, 830, 905, 906, 907,
908, 910, 911, 915, 916, 918,
68465000, 5001, 5005, 5050,
5075 11001)
VBS3500, 7100, 7500, 7600, 9900, 880330,,,,

18`1-11
8857000, VBS7100, VBS9000 2000p
6846500, 711, 715, 721, 722, 730, 830,,...,
5100, FVHD720 "..11
6846725, 6846830, 6846960 25001)

VT166, VT150,
(4 HEAD)
vT530 22°°F20506
VT522, VTM212, 620, 622, 720, 722, 822,
922, 925 1650p
VT66OE 211°°1'
VT570, VT575, VT580, VT585, VT568,
VTF70 31°°F
VT540, 545, 546, 548, VTD660, 665,
VTM598, 640, 645, 646,
VTM730, 731, 735, 736, 740, 745, 746,
748, 753, 754, 830, 831, 835, 838, 840,
VTM841, 845, 930, 931, 935 2800p
VTF770, 774, 775, 860, 861,

NV8050, NV8051 2.8.55;
-

NATIONAL PANASONIC
AG1000, 1050, NV250, 260, 280, 450,
460, 465, 470, 480, 650 10001)
AG6010, AG6015 2500P
AG6840 2400P
NV100, NV200, NV370, NV380,
NV630 725P
NVD60, NVH65 34001)
AG5150, AG5250, NVF65, NVH75, NVH_77

32.....,,,.'w
NVF51 .....r.
NVGI9 2300P

SV6700, 588710, SV8750 15009
623N, SV6800, 586900, 588850, 588870,
SV8970 17's'Y
SV88110, SV8910 26....50p
823N, SV8920 315""p
923N 4500p...
SV8600, SV8700 .,15,,.."P
SV8420 ....raP
SV8620 .L.,,,,wP
SV9300 .."..11
SV8830 2200p
SV8720 2250p
svoszo 19006

SLV335 1600p
SLV210, SLV212, SLV270, SLV273,
SLV285, SLV300 1150p
SLV125, 213, 225, 252, 255, 262, 280,
SLVX I, 20,3 17501)
SLV363, SLV416, SLVX50,
SLVX55 2750p
SLVX75, SLVX90, SLVX95 3000p
SLV282, SLVX30, SLVX35 2025p
SLHF100P, SLHF1OOUB 3860p
SLVE7, SLVE8, SLVE9 5150p
SLVE90 5160p
SLV615, SLV625, SLVE600, SLVE700,

FVHP990 2.,,,..7°2! 865 4100p NVJ30, NVHJ33, NVL10, 20, NVL21,
NVG30, 31, 40, 130, NVJ37, 40, 42, SAMSUNG SLVE800 3450p

FVHP975 ----1'
1840407, 6840140, FVHP1. FVHP10,.....
684620 11-'1'FVHD230, FVHP1100, 1200, 130, 1340
1410, 2000, 200, 210, 300, ..
FVHP310, 410, 420 180"'.'
FVHD250, 270, 370, FVHP1500, FVHP250

VT85, VTB6, VTBB 2.123°JvTF780, v7F785
VTF180, VTF185, 826280

--.,7""51
''""''...11

VTF350, VTF351
VTM220, VTM220E, VTM220UK 51801)

''' ''"'P
VTS390E 6150p

NVSD30, 10EE, 11, 2, 30, 35
NVJ35, NVG46 ;470050:

NVMI, NVM3, NVM5 4200p
AG2100, AG2200 Too.,.

NV430, NV431, NV433, NVSD2, NVS5-'22,
NVSD25, NVSD3 1000p

SV8500 15WPSVX301, VB900,VVT510, VT320,
5600, VX510, 511, 520.616, VX626, 627.
717, 614, 619, 629, 710, 712, 720, 730,
970, 971, 972, SV716, 717, SVX303, 305,
VB510, 520, 610, 616, 617, 619, 620, 626,

TOSHIBA
863 1500p
v5650 3400p
86600, 88650, 88700 30009
V21, V31, V32, V33, V50, V5I, V52, V53,
v5600 1450p

2700,
6846132, 1400, 1440, 320,
440, 445 35501)
FVHP470S, FVHP475HV 4800p
FVHP1250, FVHP4300 1950p

J.V.C. & FERGUSON
402200, 3300, 3320, 3330, 3350, 3360,
3660, 3750, 3880, 4100
3292, 8900, 8901, 8902, 8903, 8906, 8922,
8928, 3V01, 3V06, 3V22 600p

NV730, NV730F, NV770
4 HEAD 1450p
NV366 18501)
NV21 HQ, NV 180, NVD48 2000,
NV7881 2500p

627, 629, 710, 971, 81520, 616. 621, 626,
12001)800, 910,

V1710, 730, 731, 735.
750, 751, 770, VB750, VK8220, VX750,
VX7330, VK770, VK8225, VR1730, 1735,
XR20 1900P

855, 857 700p
V71, V73, V74, V75, W7, V80, V81, V82,
V83, V84I V85, V86, V87,
V88 1200p
DV90, 96, 97, NM3, V108, 109,
199, 200, 202, 207, 209, 80,

GOLDSTAR
8000 3HSSDB, GHVI21, RQ2011, 2031,
2051 19°111'GVH51, GVH122, 8664000, 8664100, ,,,,..
8664200 11-,'GHV1232, 1233, 1241, 1242, 1243, 1244,
1245, 1246, 1266, 1290, 1291
GHV1295, 1296, 1691, 8270, 8215, 1221,
1240, 1241, 1247, 1248, 2145VCP400, VCP4130, 4300, 4301, 4305,,
4306, 4310, 4311, 4315, 4316,

HR3660, 7600, 7610, 7650, 7700, HRD110,
111, 120, 121, 220, 225,
405700, 8904, 8923, 8924, 8925, 8929,
8935, 8941, 8943, 8944,
3VI6, 3V233V24, 3831, 3V35, 3836, 3V38,
3V39, 3V49 825p
8111600, HRD140, 141, 142, 143, 150, 152,
156, 157, 158, 160 5101
HRS10, 8947, 8946, 3842, 3V44, 3V45,
3V48, 3V47, 3V52, 3V54,
3855, 3V56, 3V57 11501)
HRD154, 170, 171, 210, 211, 217, 310,

NV810, N118301 2400
NV850, NV950 27501).
NV870, NV890, NV970 3200',
AG6024, NVG33, 46, NVL23, 25, 28,NVJ47,V880MS
49, 700PX, NVSD2OEE,
400, 44, 45 1400,
NVG10, 11, 12, 14, 16, 120, NV250, 280,
450, 465 75.0.
NVG18 ,845,
NVG20, 21, 22, 25, 28, 200,
NVD48 17001)

V11560, VN1560, VN1561, VX1530,
VX1560, VX1561, VX1580 2200P
PL30LR, 6X3031, 31R, 326, 990, 992, 991,
PXP30, PXR30, VX 1260, SVX503,
SX3230, 3231, 3260, 3261, VK30, 300,
1230, 1260, 1261,
VK3OR, 31R, 32R, VXK300, 301, 306, 320,
321, 326, 336 1900P
S11230, 1240, SVX600, SX1230, 1231,
1260 1261, 7120, 7121, 7220, SX722I,
7230, 7301 19000

205,
93, 94 1450p
V5470, V5480 1300p
11600 2350p

2800p
8700G 3700p
V500G, V509G 2500p
7/9680 2900p
V300G, V301, V305, V306,
V309G 2650p
V61,7/63 17001)
V110, V120, V130, V140, V210, V211,

VCP4320, 4321, 4325, 4326 11001)
C211, GHV1392P, 1393P, 1900P, 1290,
1291PQ, 12931Q, 1295P,
GSEI295PQ, GSEI296, 1297, 1891, 1910,
20005, 2000, GSEC200,
GSEC205, 211, 2301, GSEG2301,
GSEQ12, 204, 20, 22, P416P, P500P
QUISY22, QUISY24, 062056, RG11P,
RG20, RG2001, 6020,
0020446, 60241, VCPIOOP,
GSEGIO
GHV4400, 4400, GSE-Q404P, QUISY1406°",
RC405P 2350p

320, 321, 350, 521, 522, 525, 526.
HR0527, 540, 550, 560, 590, 770.
HRDX20, HRDX22, 8950, 8951,
3V64, 3V65, FV10, FVII, FV20, FV2I, FV26

13001)
HRD565, HRD566, 3V48 2200p
HRD725, HRD755, 3843, 3V53 2850p
8930, 8931, 8933, 8940, 3829,
3V30 700p
8945 2400p
3V00, 8902, 8903, 8909, 8912,
8922 1000p
FV31, FV41R 1500p

NVG50, NVG300 2000p
NVG45 1450p
NVH70 3600p
NV688 2400p
NV600 10501)
AG6800, AH6810, AG6820 2600p
AG6100, AG6200, AG6300 2600p
NVG7, NVG9, NV230 1050p
NV780 2400p
NVG 15, NVG400 2600p
NVM7, NVMC20 3800p
NVF70 5200p
N11J45, NVJ47 2000p

SANYO
VTC5000, 5400, 600, 6000, 6010, 6500,
VPR5000, VTC 1500, VTCM 10, 11, 20, 21
VTCM25, WC2000, 5100, 5150, 5300,
5400,
VTC5350, 5370, VTCNX10, VTCNX15, 20,
30, VPR51300 1800p
VTC5500, 5550, 9100, 9300, 9350, 9355,
9455, 9500 1900p
VHR1110, VHR1150, VHR1300, VHR1700,
VHR2300, 8402370 1200p
VHR3200, 3270, 3100, 3110, 3150, 3300,
3400, 3310, VHRD500 1500p

V212,
V220, V221, V222 1500p
V711, V880 3850p
VCPBIE, VCP2C2 1200p
865, 866, V6 12501)
V312, V322, V412 2600p
7/91G 4600p
V609, V610V610B, V610UK, V611,
V659F, V660, 7/660F 3200p
V312, V403T, V4136 9200p
V703W, 7/813G 5200p
V95G 8000p

GSEQ121, RQ2011, RQ2031, ......
602051 19."

FV37, FV43H, HRD860 31006
BR7000E, BR7000S, BR7030,

NVSD40 2250p
NVF75, NVF77 4750p

VI -161500, VHR2500, 8HR3330 2100p
VHR2700 2450p

G.E.C.
40004, 4001H, 4002H 120017
V4001H, 114004, V4100 12001,
V4005H 1000P

B67030/4014 BR7040 2600p
HR7200, 7300, 7350, 2650,
866200 700p
HRD455 2000p

NVF55 4000p
NVFS200, NVFS88, NVSF90,
NW8000 4600p
NVHD90, NVHD 100, NV HD 101, NVHF

VHR7900 3000p
VHR5700, VHR7700E,
11H604710 27001)VHR150E, 153, 154, 15016, 240, 250, 251,

GRANDATA LTD

TEL: 0181-900 2329
GRANADA
CSI, 0S2 1600p
VHSAHI 1100p
VHSAH3 2400p

HRD520 1400p
460300, 400, 580, 600, 620,
640,650 2000p
414100 1000p

100 3100p
NVSD1 1400p
AG7330, AG7350, AG7355,
AG7450 5000p

27, 350, 474, 5350E, 7500, VHR7530,
7540, 85005P, 8800, VHRD5350E, 5450E,
6550 3850p
TLS1000P, TLS100IP,

FAX: 0181-903 6126
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VCR BELT KITS
Model Price Model Price Model Price Model Price Model Price
AKAI
VP7100, VS9300, VS9500. VS9700. VS9800

120p
VS1, VS2, VS3, VS5, VS12, VS15, VP88 70p
VS10 85p
VSX9, VS105, 112, 115, 116, 120, 125, 126,
155, 165, 205, 220, VS24, 240. 244, 245, 247.
248, 250, 512, 515.
516 200p
VS22, VS23, VS25. VS35. VS37. VS38, VS53.
VS55. VS66 80p
VS4, VS6, VS8, VS9 95p
VSA77 120p
VSS99 105p
ALBA
VCR40000 130p
VCR5000, VCR6000 105p
VCR16I, VCR222 100p
VCR3000X, VCR4000, VCR4000X 75p
VCR7000, VCR7800, VCR8000.VC68800 110p
VTVIO 1069
AMSTRAD
TVR123, VCR4600, VCR4700,
VCR5200 son
VCR7000 80p
VCR1000. 2000, 6000, 6100, 6200, 8600, 8602,
8603, 8604,
VCR8700 8704 8714 8800 8804 9000 9005
9244, 9340,
DD8900, 0138904, TVR4 100p
TX3650, UF20, 12 24, VCR3000, 3002, 4000,
9500 75p
VS1004 1059
BLAUPUNKT
RTV100 200p
RIV200, RTV222, RTV224 90p
RIV202, RTX200 150p
RTV322, RTV248 100p
RTV306, 307, 309, 310, 311, 312, 328, 414,
434, 444, 707 135p
671/211, RTV214 140p
RTV324, RTV32565p
671/315, RTV316, RTV319, RIV320.
RTV317 50p
671/301, RTV333, RTV338, FITV404,
RTV424 85p
FERGUSON
3292, 3V00, 3V01, 3V16, 3v22, 8900, 8901,
8902, 8903, 8904,
8906, 8909, 8912, 8922 120p
3V23, 8923, 8924, 8929 50p
3V29, 3V30, 8930. 8931. 8933.
8940 858
31/31, 3V32, 8941, 8942 80p
3V35. 3536, 3V38, 3V39. 3V49. 8943,
8941 sop
3V42, 3V43, 3V44, 3V45, 3V48, 3V53, 3V54,
3V55, 3V57,
8945, 8947, 8948 46p
3V58, 3V43, 3V44, 31/59, 3V64, 3V65, 8950,
8951, FV10. FV11, FVI2, FVI3, FV14, FV20.
FV21, FV22, FV26, FV32, FV39, VC141L 45p
FV3IR 110p
FV61L, FV62, FV67, FV6.13, FV70, FV71, FV72,
FV74, FV77 50p
FV43H, FV44L, FV46T, FV57H 125p
FV37H 80p
3V52 55p
FV41R, FV421. 100p
FIDELITY
HOS200, VCR1000, 2000, 600, 6000,
6100
VCR100
VTR1000, VTR 1001

180p
180p
100p

TX3650, VCR3000, VCR3002,
VCR9500 75p
FISHER
VBS7000 245p
VBS9000 120p
FVHP520, FVHP530, FVHP420 60p
FVHP615, 618, 620, 622, 710, 711, 715, 720,
721, 722, 725, 730,
FVHP830, 840 80p
FVHP905, 906, 907, 908, 910, 911, 915, 916,
918 75p
VBR330, VBS7500, VBS7600,
VBS9900 100p
VBS3500 75p
FVHD140, FVHD40, FVHD55, FVHPI, FVHP10,
FVHP20 110p
FVHD230, 250, 270. 370, FVHP1100, 1200,
1250, 130, 132,
FVHP1340, 1400, 1410, 1440, 1500, 2000, 200,
210, 250. 3, 300,
310, 320, 2000, 410, 420, 430, 440, 445, 470,
475, FVSD2905 86p
FVHP5000, 5005, 5050, 5075, 5100, 975, 980,
990 96p
G.E.C.
4005 150p
V4004 100p
174007 80p
GOLDSTAR
GHV1221, 1232, 1233, 1240, 1241, 1242, 1243,
1244, 1245,
GHV1246, 1247, 1248, 1250, 1266, 51, 8000,
8200, 8210, 8215,
VCP4100, VCP4130 80p
GHV1290, 1291, 1295, 1296, VCP4000, 4200.
4300, 4301,
VCP4305, 4306, 4310, 4311, 4315, 4320, 4321,
4325, 4326 120p
GRANADA
VHSH1, VHSAH3 100p
VHSVH4, VHSWH1, VHSXHI 60p
VHSVH2 50p
VHS8H1, VHSCH I 160p
VHSBP1 135p
VHSAN3 110p
V65052 125p
VHSAY3 125p
VHSBY3 100p
VHSEYI, VHSEY2 70p
VHSCCI 100p
GRANADA
VHSDP1, VHSFV2 80p
VHSTJ1, VHSTJ2 150p
VHSTJ3 658
VHSWJI, VHSWJ2 120p
VHSXJ3 859
VHSYJ2 80p
VHSFJ2 140p
VHSFS1, VHSFS2 130p
VHSFG1, VHSFG2, VHSFG3,
VHSFG4 VHSF63 180p
GRUNDIG
MVS400, 440, VS400, 410, 415, 435, 440, 441,
450, 456. 460 5514
VS180, 200, 220, 226, 262. 265, 267, 2040800,
0850, 0880,
1600, 2000, 2080, 2200, 2280,
MVS200RC 90p
VS150 1130p
VS310, 311, 315, 320, 326. 340, 345, 380, 385,
445 86p
VS150 75p
LC290N, LC295SN, SVS 180, VS 170 70p
VS 160, BARCELONA, FLORENZ, GV4000,
4000, 4001,
GV4002, 400, 401, 4010, 402, 403, 404, 405,

406, 407, 4092, 410, GV411, 412, 414, 415,
416, 417, 4192, 4200, 420, 430, 434, 435,
GV437, 440, 450, 4592, 460, 464, 470, 500,
501, 5050, 5095,
GV5105, 511, 530, 5395, 540, 560, 5695,
MV4005, 4105, 0E4100, 4104, 4120, 5102,
5104, 5106, TVR37001 70p
MARI
VXL2 80p
VXL7, VXL8, VXL9, VXL10, VXL1 I, VXL19,
VXL90, VCR34, VTV 100,
200 100p
VXL4, VXL35, VTV300 70p
VXL5, VXL6 100p
VXL3, VXL20 90p
HITACHI
VT11, 14, 16, 17, 19, 33, 330, 34, 35, 350, 38,
39, 88, 165, 5030 75p
VT5000, VT5500, VT18 120p
VT7000, VT8000, VT8030, VT8040, VT8300,
VT8500, 8700 80p
VT680, VT6500, VT6800, VT9300, VT9500,
VT9700, 9900 75p
VT52, 1/T57, VT61, VT62, VT63, 64, 65, 85, 86,
640 60p
VT3000 120p
VT100, 110, 111, 113, 115, 118. 120. 125. 128,
130, 135, 138,
1.11145, 150, 168170, 175, 220. 225, 250, 255,
258, 260. VTL30 60p
VM500 VM600 90p
J.V.C.
HR3300, 663330, HR3360, HR3660,
664100 130p
HR7200, HR7300 60p
HR7350, HR7600,1167610, HR7650,
667655 50p
HR7700 50p
660110, 111, 120, 121, 220, 225,
BP5000 60p
660140, 141, 143, 150, 152, 157, 158, 160,
190, 250, 257, 310, HRD455, 565, 566, 725,
755, HRP50 45p
HRD170, 171, 180, 210, 21 1, 217, 230, 300,
320, 321, 330, 337, HRD350, 370, 400, 430,
440, 44 1, 500, 530. 700. 750.950,
HRS5000, 5500. 8000. 9000,13139060. 81710600,
605, 920, 925 46p
4013227, 520, 52 1, 522, 527, 600, 610, 620,
637, 641, 650. 830,
14130840,14130)(20, 22, HRJ200, 205, 300, 305,
S13330, HRS10 125p
HRD840, 550, 560, 580, 590, 640, 660, 670,
720, 730, 740, 770, 860820, 860, 870, 880,
910, 960, 980, HRDX20, 25, HRJ2 10,
HRJ215, 315, 316, 318, 400, 405, 407, 410,
411, 415, 416, 507, HRJ6 10, 615, 715, 97,
6604700, 5800, SR3200, SRS368E 60p
HRJ600 40p
LOGIK
VR955 180p
MATSUI
VX600, 730, 735, 750, 755, 765, 850,13000,
VS888 75p
VX1000, VX2000. VX2500, VX3000,
VX6000 80p
VX800 70p
MITSUBISHI
HS200 200p
HS300, 301, 302, 307, 310, 337, 338, 347, 319,
411, 412, 421, 480, HSBI 0, 20, 30, HSE10, 20,
30, 70 80p
60303, 60304.140306,110307,140330, 60400,
HS700 110p
HS318, HS319, HS410 110p
HSM1000, 16, HSM23, 25, 33, 34, 35, 37, 54,
55, 57, 58, 59, 68 55p

N.E.C.
N830, N831, N832, N833 100p
N895 80p
PVC2300, PVC2400 180p
DX1000, 1600, 1800, 2000, 3000, N9012, 9013,
9014, 9016, N9033, 9034, 9053, 9054, 9055,
9056, 9066, 9096, 9110, 9120,
N9510, 9520, 9530, 9610 80p
NATIONAL PANASONIC
NV300, NV330PX, NV332, NV333 NV340,

NV777, NV788
NV2000, NV2010, NV3000
NV7000, NV7200, NV7800
NV8600, NV8610, NV862 145p
NV230, 250, 280, 430, 431, 433, 450, 460, 465,
470, 650, 730, NV770, 810, 870, 890, 970, AG
1000, 1050 860
NV370. NV380, NV480, NV630, NV780,
NV830, NV850 70p
NV600, NV688, AG6010, AG6015 85p
NVG7, 9, 10, 11, 12, 14, 15, 16, 18, 30, 130,
400, NVH70 50p
NVFV1, NVM10, 3000, 3300, 40, 7, 9000, 9900,
NVMS1, 4 70p
NVM 1, NVM3, NVM5 70p
PHIUPS
VR6460, VR6920 170p
VR6540 100p
VR6442, VR6542 70p
VR2025, VR2580 100p
DV186, 190, 286, 291, 292, 468, 471, 562, 571,
761, VR201, 202, 203, 211, 2115, 212, 213, 223,
311, 312, 313, 3210, 3219, 322, 32, 29, 323,
535, VR200V1, 200V2, 20RVV7, 2I0VI, 21DV2,
210, V3, 25801, 25E102, 11, 12, 302, 303, 305,
310V1, 310V2, 310, Vs. 30811, 30812, 3S513,
72558, VR300V2, 351302, 35803, 635137,
71584, 71585, 71588,1/8865132.91582.
92583, VR6180, 6182, 6185, 6285,
6290V06291, VR6293, 6362, 6367,
VR6390, 6391, 6393, 6467. 6468, 6470, 6561,
6570, 6581, 6670, VR6676, 6710, 6760, 6761,
6762, 6870, 6970, 6975, VR68SB4, 86S81,
92SB3 75p
VR44589, 7/644513920, VR4458922, VR6443,
6843. 6843, VR6943 100p
VR3260, 6349, 6448, 6149, 6548, 6648,
4908620. 6448695. 49056 110p
VKR6850, VKR6855 70p
VR501 110p
VKR6800, VKR6810, VKR6820 70p
0E4104, VR231, 2310, 2319, 231, 232, 2329.
237, 23, 241, 2410, 2419, 242, 243, 245, 2469,
247, 2479, 251, 252, 256, 257, 258, 33, 19, 332,
3329, 333, 337, 339, 3419, 342, 343, 3469, 347,
3479. 35, 1, 352. 357, 358, 422, 4229, 432, 437,
442, 4229, 432, 437, 442, 44, 5, 4469, 447,
4479, 451. 452, 457, 458, 459, 512, 522, 5229,
6379, 642, 647, 722, 7229, 723, 7379, 747,
8389, 948 9489 70p
SAISHO
VR2000, VHL3 90p
VR3800. 3200, 3300, 3500, 3600, 3650,
1/604400, 5000 75p
VR3400 100p
SAMSUNG
SV716, 717, V1616, V-821, V1626, 1/X616,
VX617, VX619, X626, VX627, VX629,
VX714 75p
V8520, 510, 610, 616, 617, 619, 620, 626. 627,
629, V1510, 520, V1611, 616, 621, 626, VX510,
511, 520, VT320, 5600 80p
VB900, VB910, V1900, V1910 110p
PX980, 981, 982, 5E9001, SV9001, SVX307,
319. 322, V5750, 770, 8220, 8225. V1770, 790,
8220, 8225, VK8220, VPX31, VX750, 1/X770,
790, 8220, 8225, 0E9000, 9001 90p
SVX30I, 303, 305, SX7301, VB710, 971,

00p
100p

110p
75p

V1710, 730. 750, 970, 1/0710, 712, 720, 730,
970, 971. 972 100p
VX9880 110p
0X7121 95p
SANYO
VTC5000, 5150, 6000, 6500, VTCM10, 11, 20,
21, 30, 31, 50 858
VTC5300, VTC5350, VTC5400,
VPR5800 80p
VTC5500 70p
VTC9100, VTC9300 140p
VTC1100, 1300, 1500, VHR1100, 1110, 1150,
1200, 1300,
VHR1500. 2370, MVR220 80p
VHR2100,111-162300, VHR2500,
VHR2700 100p
VHR3100, 3110, 3150, 3300, 3310, 3400, 3500, 3700,
3800, VHRD500, 700, TLS1000, 11.01001 65p
VHR120, 130, 14, 141, 143, 11, 150, 151, 153,
154, 15, 16, 171, VHR194, 220, 23, 235, 240,
244, 250, 251, 274, 297, 310, 330,1/66335, 390,
4100, 4105, 4150, 4200, 430, 4300. 4350, 474,
1/11134770, 5080, 5100, 5200, 5300, 5350, 5700,
6850, 7100, VHR7200 7250, 7260. 7300, 7400,
7500, 7520, 7530, 7530. VHR7540, 7700, 774,
7800, 7810, 8000, 8100, 8200, 8250,
8500,VHR8800, 8801, VHR04400, 4410, 4500,
4600, 1/8604610, 4710, 4890, 6700 60p
VMD66, VMD68P 80p
1/761000 70p
VTC6010 75p
SHARP
VC200, 381, 384, 385, 386, 388, 390, 393, 838,
9100, 9300, 9500, VC9700 809
VC7300, VC7700, VC7750, VC7800,
VC8000 110p
V03300 116p
VC300, 387, 471, 473, 481, 482, 483, 486, 488,
496. 8481 80p
VC402, 500, 571, 573, 581, 582, 583, 584, 585,
VCSF3, VC8581 80p
VC108, 405. 408, 550, 600, 651, 674, 681, 682,
682, 684, 685, 693
VC700, 750, 783, VC6F3, VC6V3 70p
VC208, 671, 772, 779, 780, 781, 782, 785, 786,
787, 793, 800,VC7810, 7822, VCA100, 102.
103, 104, 131, 140, 170, 202, 03, VCA234, 501,
502, 602, 5011, V03311. 361. VCD801, 802,
VCH851, 852, 882, VCM73, VCT72 85p
VCA10, 103, 105, 106, 113, 11613, 211, 234,
244, 254, 30, 33. 35, VCA36, 37. 40. 43, 454,
48, 50, 505, 51, 52, 53, 54, 55, 56, 57, 58,
VCA60, 605, 615, 67, 68, 1031, VCB320,
VCBS97, VCD805, VCD806, 810, 815, VCH80,
81, 85, 865, 910, VC51000,
VCT212, 310, 410, 610, VCT1314, VCTS312,
313, VC790ET 80p
VCCIO 70p
SONY
SLC6, SUI 0, SLT6ME 140p
SLC5, SLC7, SU7, SU9, SLT7ME 140p
SLC9, SL8000, SL8080, SLT50 165p
SL8000E, 5L8080E, SL8200, SL81300 175p
SLV255, 125, 213, 225, 262, SLVX1,
20, 3 95p
TOSHIBA
V55. V57 85p
V33, V31, V32, V51, V52, V53, V9600,
V9680 85p
V61, V63, V65, V66, V67 150p
07/808, MOD, V71, 73, 74, 75, 77, 81, 83, 85,
86 80p
V108, 109, 110, 120, 130, 140,199, 209, 210,
211, 220, 221, 411,V421, 609, 610, 611, 659,
660, 711, 880 120p
V91 G, V95G 115p
V212, 213, 22-2, 3i2, 322, 403. 412. 413, 610,
703, 813 50p
VCPB1E 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,

86, 330 350 640 16S, 5030 FF Rew Idler 6886792
Order Code: IDLO1
Hitachi VT680, 6500, 6800, 9300, 9500V79700, 9900
Order Coda: IDLO2

Price 100p
Play Idler 6861482 6861481
Price: 180p

Blaupunkt RTV301, 306, 307, 309, 311, 312, 315, 316, 317, 319, 320, 404, Idler
414, 424, 434, 444, 478, 707
GHV1221, 1232, 1240, 1241, 1242, 1243, 1244, 1245, 1246, 1247, Idler
GHV1248, 8000, 8200, 8210, 8215, GVHP51, VCP4100, 4130
MVS400, 440, VS400, 410, 440VS450, 460 Idler
NV230, 250, 260, 280, 370, 380, NV430, 431, 433, 450, 460, 465, Idler Arm VXP 0521
470, 480, 630, 650, 730, 780, NV810, 830, 850, 870, 890, NVG7,
9, 10, 11, 12, 14, 15, 16, 18, 30, 130, 400, AG1000, AG1050, 1200,
1500, 1810, AG2100, 2200, NVH65, 70

Philips VR6460, VR6520, VR6920
Order Code: IDLO8

Goldstar

Grundig
National

Amstrad VCR7000
Sharp VC200, 381, 383, 384, 385, 386, VC388, 390, 393, 3300, 8381,

9100, 9300, 9500, 9700
Order Code: IDL10
Philips VR6540
Sharp VC300, 387, 402, 471, 473, 477, VC481, 482, 483, 486, 488, 496,

500, 571, 573,
581, 582, 583, 584, 585, 8481, 5F3, 5W20E

Order Code: IDL11
Akai VS10
Ferguson 3V23, 3V29, 3V30, 3V31, 3V323V35, 8923, 8924, 8929, 8930,

8931, 8940, 8941, 8942
J.V.C. HR7200, 7300, 7350, 7600, 7610, 7650, 7655, 7700
Order Code: IDL20
Ferguson 3V39, 3V30, 3V31, 3V32, 3V353V36, 3V38, 3V39, 3V49, 8930,

8931, 8933, 8940, 8941, 8942, 8943, 8944
J.V.C. HR7200, 7600, 7650, 7655, 7300, 7350, 7610, HRD110, 111, 120,

121, 225
Order Code: IDL22

Idler Arm 40340162
Price 100p
Idler 150280

Idler NIDL0005GEZZ
Price: 100p
Idler

Idler
NIDL0006GEZZ
Price: 100p
Reel Idler

Reel Idler PU48967
Reel Idler PU48967
Price: 175p
Take Up Idler PU 51402

Take Up Idler PU 51402A

Price 100p

Ferguson 3V39, 3V30, 3V31, 3V32, 3V353V36, 3V38, 3V39, 3V49, 8930,
8931, 8933, 8940, 8941, 8942, 8943, 8944

J V C HR7200, 7600, 7650, 7655, 7300, 7350, 7610

Order Code: IDL23
Philips DB532, VR6520, 6843, 644
Sharp VC600, 651, 681, 682, 684, 685, 693, 699, 700, 783, 6FR, 6V3,

6F3

Order Code: IDL.88
Philips
Sharp

Order Code:
N.E.C.

Order Code:
Philips

Toshiba

VR6843, 6943, 44689, VR4466920, 44813922, 6943
VC772, 780, 781, 782, 785, 786, VC787, 800, 793, 799, 7810,
7822, VCA100, 102, 104, VCA131, 140, 170, 202, 203, 234, 501,
VCA602, 5011, VCD801, 802, VCH851, 852, VCH882, VCM73,
VC772, VC782MK11
IDL90
N911, 915, 916, 917, 9012, 9013N9014, 9016, 9033, 9034, 9053,
N9054, 9055, 9056, 9066, 9096, N9110, 9120, 9510, 9520, 9530,
N9610, DX1000, 1600, 2000, DX3000, PX1200
IDL245
DV186, 190, VR211, 2115, 212, 213, 223, 286, 291, 292, 311,
312, 313, 3210, 3219, 322, 3229, 323, 53580, VR486, 471, 562,
582, 571, 761, 201, 202, VR203, 302, 303, 305, 6180, 6182, 6185,
6285, 6290, 6291, 6293, VR6362, 6367, 6390, 6391, 6393, 6467,
6468, 6470, 6561, 6570, 6581VR6670, 6676, 6710, 6760, 6761,
6762, 6870, 6970, 6975, 8681, 63887, 68S84, 718134, 71685,
72SB8, 72868, 928631, 20DV1, 20DV2, 20RW7, 21DV1, 21DV2,
28801, 2SB02, 26611, 2S812, 30DV2, 31DV1, 31DV2, 31DV,
3381302, 381303, 38805, 38811, 36812, 38E113
V91, V95

Order Code: PR232

REPLACEMENT IDLER TYRES
Akai M32773

MZ366960J2
Goldstar VXP0521
Hitachi 6861471

6861482
6886971

JVC PU48697B

701 Ferguson PU51380
T02 PU51402A
T17 PU55373
T03 PU55374
T04 National VXP0329
705 Panasonic VXP0343
706 VXP0344

VXP0401

T07
T08
709
T10
T11 Sanyo
T12 Sharp
T13
714

VXP0433
VXP0463
VXP0521
VXP0581
1430662715620
NIDL0005GEZZ
NIDL0006GEZZ
NPLY0107GEZZ

T15
T16
T17
T18
T19
T20
T21

T22

Ericc
20p each
16p each pack of 5
13p each pack of 10

Packs are for each model

Take Up Clutch PU 51380

Take Up Clutch
PU 53462A PU 51380
Price: 200p
Reel Idler
Idler Assembly
NPLYV0107GEZZ
Price: 615p
Reel Drive Unit
Idler
NPLTV0111GEZZ

Price: 700p

Idler Arm Assembly
Price: 270p
Pressure Roller Assembly
PS403-40205

Pressure Roller Assembly
PS403-40205
Price: 300p

bs."%R_TVA"<p
%See Page 654
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PINCH ROLLERS
Model Price Model Price Model Price Model Price Model Price

AKAI
VS10, VS9300, VS9500, VS9700, VS9800,
VP7100, VP77 1409
VS1, VS2, VS3, VS4, VS5, VS6, VS8, VS9,
VS12, VS15 1409
VS105, 112, 115, 116, 120, 125,
126, 155, 165, 205, 220, 240, 244, 245,
VS247, 248, 250, 512, VS515, 516,
VSX9 140p
VS201, 301, 303, 304, 603, 606, 607, VSP8,
VSP82, VP58, VP82 140p
VS125, VS155, VS165, VS220, VS240, VS250,
VS512 140p
VS22, 23, 25, 35, 37, 38, 53, 66, 75, 422, 425,
426, 427, 462, 465, 467,
VS485, 765, 766, 767, 768, 865, 867, 965, 967,
VSA77, VS4650,
VSF10, 11, 12, 15, 180, 190, 200, 210, 220,
221, 222, 230, 240, 30, 33
VSF330, 4, 500, 550, VSP88, VSR100, VSX400,
450,470 140p
VSF260, 261, 262, 265, 270, 274, 275, 280,
290, 340, 350, 410, 420, 43C
VSF441, 440, 450, 455, 480, 490, 497, 510,
560, 580, 90, 599, 90,
VSG20, 21, 23, 24, 25, 30, 33, 34, 35, 51, 54,
55, 60, 64, 65, 70, 73, 74, 75,
VSP110, VSX560, VSX580 140p
VS17, 20, 22, 23, 24, 25, 26, 27, 35, 37, 38, 53,
55, VSA77 775p
PINCH ROLLER ASSEMBLY
VS422, 425, 426, 427. 462, 465, 467, 485, 498,
765, 766, 767, 768, 865,
867, 965, 967, VS4650, 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
VSS99 140p

FVHP615, 618, 620, 622, 710, 711, 715, 716,
720, 721, 722, 725, 730,
FVHP8I0, 830, 840 1409
FVHP905, 906, 907, 908, 910, 911, 915, 916,
918, 970, 975, 980, 990, FVHP 5000, 5005,
5050, 5075, 5100 140p
V8R330, VBS3500, 7000, 7100, 7500, 7600,
WOO, 9900 1409
FVHD230, 250, 270, 370, 2000D, FVHP3, 210,
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
FV1419140, FVHD40, FVHD55, FVHP1, FVHP10,
FVHP20 1409
FVHD140, 40, 55, FVHP1, 10, 25, 30, 40, 4000,
FVHS1O, 30 1350p
PINCH ROLLER ASSEMBLY
GOLDSTAR
GHV51, 1221, 1232, 1233, 1240, 1241, 1242,
1243, 1244, 1245, 1246,140p
GHV1247, 1248, 1250, 1266, 1290, 1231, 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

BRS600, 605, 747, 777, 920, 925 140p
HRS1O 1409
BP5000, HRD110, 111, 120, 220, 225,
455 11009
PINCH ROLLER ASSEMBLY
9110140, 141, 142, 143, 150, 152, 157, 158,
160, 565, 566, 725, 755,
HRP50 1350p
PINCH ROLLER ASSEMBLY
HRD1520, 510, 520, 521, 522, 525, 527, 560,
600, 610, 620, 637, 641,
HRD650, 720, 830, 840, 910, HRJ205,
HRS5800 360p
PINCH ROLLER ASSEMBLY
BR7030, BRS600, 980160, 170, 171, 180, 190,
210, 211, 217, 227,
HRD230, 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
HRD540, HR0550, HRD580,11130660, HRD860,
HRD960 7009
PINCH ROLLER ASSEMBLY
HRJ600, HRJ605, HRJ815,
HRS9200 8759

NS7900 1409 681, 682, 684, 685, 693,
VC699, 700, 772, 750, 779, 780, 781, 7810,
782, 782MK2, 7822, 783,

VC785, 786, 787, 793, 800, 7810, 7822, VCT72,
VC6F3, VC6V3, VCA 100, 102, 104, 131, 140,
170, 202, 203, 211, 234, 303, 501, 502,
VCA602, 5011, VCD801, 802, 851, 852, 881,
882, VCM73, VCT73, VCT72,

VCB361 140p
VC220 1409
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,
VCA60, 605, 615, 62, 63, 67, 68, 1031, 11613,
VCB311, 320, VCBS97, VCD805, 806, 810, 815,
VCH80, 81, 865, 910, VCS 1000, VCT310,
VC7410, 610, VCT 1314, 5313, VC790 1409
VC780, 790, VCA10, 103, 1031, 105, 106, 211,
244, 254, 255, 30, 35,
VCA340, 43, 47, 50, 60, 605, 615,1/C0806,
815, VCH80, 81, 83, 85,

VCH865, 87, 910, VCS 1000, 1/C7212, 310, 410,
510, 610, VC71314,

VCTS313 525p
PINCH ROLLER ASSEMBLY

ORION
VH1, VH2 1409
VC150, 180, VH3, 33, 200, 201, 205, 212, 250,
254, 288, 300, 303, 312,
VH404, 555, 79, 704, 712, 770, 780, 844, 900,
1000,2948, 3030, 3312
VHF2A, VP2948 1409
COMB 15000, 16000, HVO3, LVH50, NEVH,
NEVHM, NEVHML,
TVP23ORC, VCP,1/1404, 30, 103, 300, 358, 360,
362, 400, 416, 512,
VH530, 532, 535, 536, 600, 630, 635, 640, 666,
730, 735, 744, 774, 790
VH800, 820. 850, 888, 893, 900, 930, 940, 942,
974, 1012, 1040, 1050,
VH1060, 1070, VH1100, 1120, 1204, 14413
1500, 1660, 1800, 2004,
VH2151, 2308, 22042400, 2500, 2600, 2700,
VH2960, 2970, 3050,
VH3060, 4000, 408, 4010, 4012, 4015, 4015,
4020, 4300, 5020,
VP 10, 200, 220, 225, 245, VR821, 925, 1032,
2949, 299, 2957, 2966, 2979, 2980, VTV300,
VXL20, 25, 30 1409
PHIUPS
1/136460 VR6920 140p
VR2020, VR2021, VR2022, VR2023,
1/R2024 140p
VR6711 14419

1/R6540 1409
DV856, 586, VR702, 703, 6485, 6585, 6589,
6785, 6880, 6948 140p
VR445, I/R6442, VR6542, VR6643, VR6843,
1/66943, 445139 1409
DV464, 662,1/82220, 2300, 2324, 2330, 2334,
2340, 2350, 2414, VR2480, 2485, 2486, 2489,
2490, 2498, 2840, 6462, 6463, 6464, 6560,
1/116660, 6860, 6861, 6862, 6863 140p
N-1700, VR2870 140p
1/82025,1/86580, VR6581 1409
49S86, VR3260, 6349, 6448, 6449, 6548,
6648 140p
PRESSURE ROLLER ASSEMBLY PS403-40205
01/186, 190, 1/11211, 2115, 212, 213, 223, 286,
291, 292, 311, 312, 313,
1/83210, 3219, 322, 3229, 323, 535E10, 486,
471, 562, 582, 571, 761,
1/9201, 202,1/8203, 302, 30, 305, 6180, 6182,
6185, 6285, 6290,
VR6291, 6293, 6362, 067, 6390, 6391, 6393,
6467, 6468, 6470, 6561
VR6570, 6581VR6670, 6676, 6710, 6760, 6761,
6762, 6870, 6970,
VR6975, 868I, 63SB7, 68S84, 71SB4, 71SB5,
72S138, 72SB8, 92S1331, 200111, 201)1/2,
20RW7, 2101/1, 21DV2, 2SBOI, 2SB02, 2S811,
2SB12, 30DV2, 310111, 3101/2, 31DV33SB02,
3SB03,
3SB05 3SB11 35812 351313 280p
VR231, 232, 332, 422, 4229, 512, 5229, 722,
7229, 723 140p
1/11501 PR38 140p

MATSUI
1/X6000, 730, 735, 750, 755, 765, 800, 850,
VS888 1409
VX1000, VX2000, VX2500, VX3000,
VX6000A 1409

SAISHO
VHL3, VR1000, 2000, 2500, 3200.3300, 3500,
3600, 3650, 3800, VRS4400, 1/RS5000 140p
VR3400 140pMITSUBISHI

HS12, 5300, 5424, 5600, HSB11, 12, 16, 21, 27,
31, 32, 41, 51, 52, 82,
HSE12, 16,17, 21, 22, 27, 31, 32, 41, 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
F125, 150, 303, 85, SV8900, 8930 750p
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,
HSM16, 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, 945150, 303,
85, SV8900, 8930 140p
HS200, HS300, HS301, HS302, HS303, HS304,
HS310, HS320, HS330, HS360,
HS700 140p
HS306, HS307, HS318, HS319, HS337, HS338,
HS347, HS349, HS400, HS410, HS411, HS412,
HS421, HS480, HS710, HSB 10, HSB20, 30,
HSE 10, 20,
30,70 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 1409
VT8, 52, 57, 61, 62, 63, 64, 65, 85, 86, 88, 100,
110, 111, 113, 115, 118,
V7120, 122, 125, 128, 110, 135, 138, 145, 150,
168, 170, 175, 220, 225.
VT250, 255, 258, 260, 400, 405, 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
V7640, 830, VTF660, 665, 70, 770, 774, 775,
780, 785, 860, 861, 865,
VTL30, 1000, 2000, VTLC50, VTM598, 620,
622, 625, 626, 630, 635
VTM636, 640, 645, 646, 720, 722, 725, 726,
727, 728, 730, 731, 735,
V1M736, 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, 890, 895VM200, 2300, 2380, 3200,
3280, 500, VMS72001/23000140p140p
1/7410, 420, 428, 430, 450, 498, 518, 520, 522,
530, VTF770, 780,
VTM598, 622, 722, 740, 748, 753 650p
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,
VTM230, 231, 235, 284, VTS390 140p

SAMSUNG
SV716, 717, VB510, 520, 610, 616, 617, 619,
620, 626, 627, 629, 900,
V910, V1510, 520, 611, 616, 621, 626, 900,
910, VX510, 520, 616,
VX617, 619, 626, 627, 629 1409
SVX301, 303, 305, 307, 319, 322, VB710, 713,
750, 770, 971, 8220, VB8225, V1710, 730, 750,
770, 790, 8220, 8225, 970,1/X710, 712,

VX720, 730, 750, 770, 790, 825, 8225, 970.
971, 972, 8220, PX980, 981, 982, 5E9000,
9001, SX7120, 7121,7220, 7221, 7230,
SX7301, VK8220,

VPX31 1409

VX9880 140p
PX31 R, 32R, PXR30, SV80, SX3230, 3231,
3260, 3261, VS390, VX30, 31, 32, 3560, 3561,
370, 375, 380, 1/00300, 301, 306, 97, 320,
1/1(0321, 326, 330, 331, 336, 337, 350, 351.
356 140p
PX990, 991, 992, S11230, 1240, S1/X4000, 503,
504, 600, SX1230,
SX1231, 1260, 1261, 1566, V11560, VPK43,
VX1230, 1260, 1261,1/1(1560, 1561,

1850 1409

Au3A
VCR3000X, VCR4000 140p
VCR5000, VCR6000 140p
VCR161, VCR222 140p
VCR7000, VCR7800. VCR8000,
VCR8800 140p
VIVI° 140p
AMSTRAD
VCR1000, 2000, 4500, 4600, 4700, 5200, 6000,
6100, 6200, 8600,
VCR8602, 8603, 8604, 8700, 8704, 8714, 8800,
8804, 9000, 9005,
VCR9244, 9340, DD8900, 8904,
71/111, 2, 3, 4 1409
VCR7000 140p
DD8900, DD8904, VCR6000, 6100, 6200, 8600,
8602, 8603, 8604,
VCR8700, 8809, 90049, 9140, 9244,
9340 700p
PINCH ROLLER ASSEMBLY PART NO: 153148
7)(3650, UF20, VCR3000, VCR3002, VCR4000,
VCR9500 300p
PINCH ROLLER ASSEMBLY PART NO:
2554966
DD9900, 9904, 7X3650, UF20, 22, 24,
VCR3000, 3002, 9500 1409
VS1004 VS1104 140p

SONY
SLC5, 6, 7, SL3000, 8000, 8080, 8200, SU 10,
SLT6ME, SLT7ME 1409
SLC9, 20, 24, 30, 33, 44, SLHF100, SLF1, 11,
20, 25, 30, 35, 60, 100,
SLF200, SLF6OPS, SLF9OE, SLFH150, 850,
SLK89, 95, SL720ME, SL730ME,

SLT5OME 1409
BMC 100, BMC200, BMC500 140p
SLV201, 202, 3o1, 3o2, 401, 402, 801,

802 1409
SLV210, 270, 273, 275, 300, 353, 373, 410, 415,
474, 656, 715 300p
SLV757, 777 140p
SLV255 140p
SLV275, 282, 315, 325, 353, 30, 373, 410, 415,
416, 474, 625, 656, SLV715, 725, 727, 757, 777,
815, 825, SLVX30, 50, 55 1409
SLVI25, 213, 225, 252, 255, 262, SLVXI,
20, 3 1409
5LV215, 216EE, 275, 282, 315, 325, 353,
363EE, 373, 393, 410, 415,
SLV416EE, 474, 494EE, 555UC, 559, 575UC,
579, 585HF, 595HF, SLV6OW, 615, 625, 656,
676UC, 686HF, 696HF, 715, 725, 727, 757,
SLV7678, 777, 815, 825, SLVE7, 8,
9SLVX304S,
SLVX354F, SLVX5OAS, SLVX55DH,
SLVX65BR, SV0140, 160 12509
PINCH ROLLER ASSEMBLY PART NO:
X37277701
SLV210, 212, 270, 273, 275, 285, 300, 310, 335,
425, 427 350p
PINCH ROLLER ASSEMBLY

SV6700.8750, 9700, VHR3100, 3200, 3300,
3310, 3400, 3700, 3800, 1/960500, 7001350p
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, SLK85, 95, SL01700,
SLS550, SLTO, 30, 50 300p
PINCH ROLLER ASSEMBLY

NATIONAL PANASONIC
N1/100, 180, 300, 330PX, 332, 333, 340, 366,
600, 688, 777, 788, 3321,
AG6010, 6015, 6100, 6200, 6400, 6800,
7450 140p
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, 8509 8600
NV8610, 8620, NVG11, 14, 16, NVG7, 10, 12,
15, 18, 9, 130, 400,
AG 1000, 1050, 1200, 1500, 2100, 2200, 6500,
6810, 7500, 7510,
51/970 1409
NVG9, NVG120 1409
AG6840, 6720, 7150, 7330, 7350,
7355, 7650, NVH65, 75, NVJ30, NVL20, 23, 25,
28, NVG300, NVF65, NVF70, NVFS1 NVFS
100, NVG 19, 20, 25, 33, 40, 50.
NW8000 140p
NVD48, NVD80, NVG21 NVG45 140p
NVJ700PX 1409
NVH0100, NVHD101, NCHD90, NVSD30,
NVSD40 11259
PINCH ROLLER ASSEMBLY
AG5150, 5250, 5700, 6024, NVD38, 48, 80,
NVF55, 65, 70, 75, 77,
NVFS1, 100, 200, 88, 90, NVG 19, 20, 21, 22,
25, 28, 300, 33, 40, 45, 46,
NVG50, NVH65, 75, 77, NVJ30, 33, 35, 37, 40,
42, 45, 47,
NVL20, 23, 25, 28, NVW 1 300p
PINCH ROLLER ASSEMBLY

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, VTCM10, 20, 11, 21, 30, 31, 40, 50,
VPR5800 1409
VHR3100.3300, 3310, 3400, 3500, 3799, 3800,
VHRD500, 700 140p
VTC3000 1409
VHR120, 130, 14, 141, 143, 14, 150, 151, 153,
154, 15, 16, 171, 194, 22
OVHR23, 235, 240, 244, 29, 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, 7290, 7250,1/967260, 7300, 749, 7440,
7500, 7520, 7530, 7540, 7700, 774, 780,
OVHR7810, 8000, 8070, 8100, 8200, 8250,
8500, 8800, VHRD4400, 4410, 4500, 4600,
4610, 4710, 4890, 6700, VHRS700 1409
VCR100 1409
VHR120, 135, 150, 190, 4150, 4160, 4350,
5200, 5240, 5350, 7200, 7250, 7260, 7700,
1/9604410, 4610, 4710, 4890, 5450,
VHRS700 9759
PINCH ROLLER ASSEMBLY
1/HR3100, 3200, 3300, 3310, 3400, 3700, 3800,
VHRD500, 7000 1350p
PINCH ROLLER ASSEMBLY

FERGUSON
3V00, 3V01, 3V16, 3V22, 3V23, 3V24, 3292,
8900, 8901, 8902, 8903, 8904, 8906, 8909,
8912, 8922, 8923, 8924, 8925, 8929 140p
3V29, 31/30, 3V31. 31/32, 31/52, 8930, 8931,
8933, 8940, 8941, 8942 140p
3V35, 31/36, 31/38, 31/39, 3V42, 3V43, 3V44,
3V45, 3V48, 3V49, 3V53, 31/54, 3V55, 3V56,
31/57, 3V58, 3V59, 3V65, FV10, FVII, FV12,
FV14, 8943, 8944, 8945, 8947, 8948 140p
3V52 1409
8950, 8951, FV108, 11R, 13H, 147, 208, 21R,
221_, 26D, 31R, 32L,FV33H, 39S, 41R, 42L, 508,
51R, 52L, VC141L 140p
FV37H, FV44L, FV467, FV43H,
FV57H 1409
3V35, 3V36, 3V38, 3V39, 3V49, 8943,
8944 1100p
PINCH ROLLER ASSEMBLY
3V42, 3V43, 3V44, 31/45, 3V48, 31/53, 3V54,
3V55, 31/56, 3V57, 8945, 8947, 8948 1350p
PINCH ROLLER ASSEMBLY
FV37, FV57, FV58 350p
PINCH ROLLER ASSEMBLY
FV31R 140p
FV41L, FV42L 925p
PINCH ROLLER ASSEMBLY
31/58, 3V59, 3V64, 3V65, FV10, 11, 12, 13, 14,
20, 21, 22, 26, 30, 32, 33
FV39, VC141L 875p
PINCH ROLLER ASSEMBLY
FV43H, FV44L, FV45X, FV467 700p
PINCH ROLLER ASSEMBLY
FV61, FV62, FV67, FV68, FV70, FV71, FV72,
FV74, FV77 775p
PINCH ROLLER ASSEMBLY

HINARI
V2OH, VXL5, VXL6, VXL7, 8, 9, 10, 11, 19,.90,
H13V, VTVICO, 200 140p
VXL2, VXL3 1409
VXL4, VXL20, VXL35 1409
VTV100, VXL10, VXL11, VU(9,
VXL90 700p
PINCH ROLLER ASSEMBLY
V2OH, VXL5, VXL6 MOD KIT 275p
J.V.C.
HR2200, 3300, 3330, 3360, 3660, 4100,
7700 1409
HR2650, 7200, 7300, 7350, 7600, 7610, 7650,
7655 1409
HRD110, 111, 120, 121, 143 141, 142, 143,
150, 152, 156, 157, 158,
960160, 220, 225, 250, 257, 445, 455, 565,
566, 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, 570, 880, 910, 960,
HRD980, 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, 887030, 7040,
9060,

SHARP
1/C200, 381, 383, 384, 385, 386, 388, 390, 393,
800, 2300, 3300, 6000,
1/C6200, 6300, 7300, 7700, 7750, 7800, 8300,
838.9100, 9300, 94130,
VC9500, 9600, 9700, 9800 1409
VC300, 387, 402, 471, 473, 477, 481, 482, 483,
486, 488, 486, 500, 571,
573, 581, 582, 583, 584, 585, 8481, VC5F3,
VC5W20E, VCA1031 1409
VC108, 208, 405, 408, 550, 600, 651, 671, 674,

N.E.C.
5830, 831, 832, 833, 895 1409
PVC2300, 2400, 740, 744, 746, 760, 764,
766 140p
DX1000, 1600, 1800, 2000, 3000, N9012, 9013,
9014, 9016, 9033
N9034, 9053, 9054, 9055, 9056, 9066, 9096,
9110, 9120, 9510, 9520,
N9530, 9610, PX 1200 1409
DS6000G, DX4000, 59077

FISHER
FVHP420, 520, 530 140p

VIDEO LAMPS
Models & Description Order Code Price Models & Description Order Code Price Models & Description Order Code Price Models & Description Order Code Price

UNIVERSAL VIDEO LAMP 9V VLO1 25p
80mV (310mm WIRES)

AIWA, AKAI, ALBA, AMSTRAD, VLO5 100p
BLAUPUNKT, FERGUSON, FIDELITY,
FISHER, FUJITSU, FUNAI, G.E.C.,
GOLDSTAR, GRANADA, GRUNDIG,
HINARI, HITACHI, ITT, JVC (HRD
SERIES), MATSUI, MITSUBISHI,
NEC, ORION, NATIONAL,
PHILIPS, SAISHO, SALORA,
SAMSUNG, SANYO, SHARP,
SIEMEN, SONY, TELEFUNKEN,
THOMSON,TOSHIBA

AKAI, GRANADA IVHSTJ2), VLO1 25p
HITACHI (VT3000), ITT (VR3912,
VRP3833), JVC IHR2200, 3300,
3330, 3660), MITSUBISHI (HS200),
TELEFUNKEN (VR510, 519, 610),
THOMSON (VK300, 305, 306, 3301),
FERGUSON )3V00,16, 22, 24, 3292,
8900, 8901, 8902, 8903, 8909, 5912,
8922, 8925)

AUTHENTIC (N850), DECCA VLO7 40p

IVR8300), GRANADA (VHSTJ3,

WJ1, WJ3(, ITT (VR3913, 3914,

39631 JVC (HT7200, 7300, 7350,

7700) TELEFUNKEN (VR450, 520,

529, 540, 549, 620, 640, 920, 1920),

THOMSON (V4100, VK308, 309, 312,

410), FERGUSON (3V23, 29, 30,

8923, 8924, 8929, 8930, 8931, 8940)

PANASONIC VIDEO LAMPS VLO2 30p

SHARP VIDEO LAMPS VLO2 30p

HITACHI 5381682 (VT63, VT64) VLO4 135p

VIDEO LAMPS

AKAI IVS10),GRANADA VLO6 40p
(VHSXJ3), TT (VR3993,3994), JVC
(HR2650, 7600, 7610, 7650, 7655),
TELEFUNKEN (VR530, 535, 539, 550,
630, 650), THOMSON (V309, 316, 357,
VK309, 411,TX8000), FERGUSON
(3V31, 8941, 8942)

BLAUPUNKT, ORION (VH1, 2A), VLO2 30p
NATIONAL INV200,2010, 3000,
7000, 8150, 8200, 8400, 8600, 8610,
8620), SHARP (VC2300, 6000, 6200,
6300, 7300, 7700, 8300)

GRANADA IVHSAY3),SHARP VLO8 45p
(VC200, 381, 384, 385, 386, 388,
390, 393, 9300, 9500, 9700)
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VIDEO SERVICE KITS.
AMSTRAD
VCR700

Contents
BELT SET. PINCH ROLLER. REEL IDLER. VIDEO LAMP

Order Code: SK41 E5.50

FERGUSON & JVC
3V42/43

HRD455/HRD725

Contents Economy Kit Contents
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

CLUTCH MECHANISM, TENSION SUPPLY CLUTCH, TAKE UP

BAND CLUTCH

Order Code: SK37 E16.00 Order Code: SK38 E9.00

3V58/59X4/65
HRD170/180/210/230/300/220/370/400/430/530/700/750

HRS5000

Contents
BELT SET, PINCH ROLLER, IDLER ARM, TENSION BAND

Order Code: SK44 E7.00

3V29/3V30

HR7200/1300/7350

Contents
BELT SET, PINCH ROLLER, TENSION BAND, IDLER TYRES

Order Code: SK05 £5.00

3V35/36, 38/39/49

ORD110/111/120/225

Contents
BELT SET, PINCH ROLLER, TENSION BAND, IDLER TYRES

Order Code: SK04 E5.00

3V31/3V42

HR7600/7610/7650/7655

Contents Economy Kit Contents
BELT SET, T/U REEL TABLE BELT SEE T/U REEL TABLE

TYRE, PINCH ROLLER. REEL TYRE. PINCH ROLLER. REEL

IDLER. TN CLUTCH. T/U IDLER. IDLER TYRE. T/U IDLER TYRE.

TENSION BAND. VIDEO LAMP TN CLUTCH

Order Code: SK33 E11.00 Order Code: SK34 £5.00

3V35/36/38/39/49

HR0110/111/120/121/225

Contents Economy Kit Contents
BELT SET. TN REEL TABLE BELT SET. T/U REEL TABLE

TYRE. SUPPLY REEL TABLE TYRE. SUPPLY REEL TABLE

TYRE. PINCH ROLLER. T/U TYRE. PINCH ROLLER. T/U

CLUTCH. T/U IDLER. REEL CLUTCH. TN IDLER TYRE. REEL r

IDLER. TENSION BAND IDLER TYRE

Order Code: SK35 E10.00 Order Code: SK36 5.50BAND
3V29/3V30

HR07200/7300f7350

Contents Economy Kit Contents
BELT SET. T/U REEL TABLE BELT SET. T/U REEL IDLER

TYRE. SUPPLY REEL TABLE TYRE. SUPPLY REEL TABLE

TYRE. PINCH ROLLER. REEL TYRE. PINCH ROLLER. REEL

IDLER. T/U CLUTCH. T/U IDLER. IDLE TYRE. T/U IDLER TYRE.

TENSION BAND. VIDEO LAMP TN CLUTCH
Order Code: SK31 E10.00 Order Code: SK32 E5.00

3V44/45/48/53/54/55/57

HRP50/HRD140/150/158/160

HRD250/257/565/566/755

Contents Economy Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER

CLUTCH MECHANISM. TENSION
BAND

Order Code: SK39 E15.00 Order Code: MOO E9.50

FISHER
FVHP905/906/907/908/910/911/916/918

Contents Economy Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER.

IDLER. GEAR IDLER UNIT. IDLER TYRE

TENSION BAND
Order Code: SK57 E13.00 Order Code: SK58 E5:e0

FVHP615/618/620/622/710/711/715/716/720/721/722/725/

730/830/840

Contents Economy Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER.

IDLER. GEAR IDLER UNIT. IOLER TYRE

TENSION BAND
Order Code: SORB E11.00 Order Code: SK69 MOO

HITACHI
VT11NT33
Contents
BELT SET. PINCH ROLLER. TENSION BAND. IDLER TYRES

Order Code: SK08 1340

VT11NT33
Contents Economy Kit Contents
BELT SET. T/UP REEL TABLE BELT SET. PINCH ROLLER.

TYRE. SUPPLY REEL TABLE FF/FIEW IDLER TYRE. T/UP REEL

TYRE. PINCH ROLLER. FF/REW TABLE TYRE. SUPPLY REEL

IDLER. CLUTCH PLATE. TABLE TYRE

TENSION BAND
Order Code: SK45 E13. Order Cade: SK469-0 E3.75

VT52/61/62/63/64/65/85/86/640
Contents Economy Kit Contents
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

FF/REW ARM. CLUTCH PLATE. FF/REW IDLER

TENSION BAND
Order Code: SK49 E14.00 Order Code: SK50 E3.00

VT400/4115/410/13/14/15/18/420/25/26/28/430/31/35/48/450/498/
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 £9.75

VIA 09/110/111/113/115/118/120/125/128/130/135/138/145/150/

175/220/225/250/255/258/260/VTL30

Contents
BELT SET. PINCH ROLLER. FF/REW ARM. CLUTCH PLATE.

TENSION BAND
Order Code: SK51 E14.00

PANASONIC
NV2000/NV201ONV7000/NV7200/NV7800

Contents Economy Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER.

TENSION BAND. IDLER TYRES TENSION BAND. IDLER TYRES

Order Code: SK03 E5.00 Order Cede: 5002 E5.00

NV300/NV330/NV333/NV344/NV366
Contents
BELT SET. PINCH ROLLER. TENSION BAND. IDLER TYRE
Order Code: SK01

' EU°

NV2000/NV2010
Contents Economy Kit Contents
BELT SET. PINCH ROLLER. FF BELT SET. PINCH ROLLER.

IDLER. PLAY IDLER. TENSION IDLER TYRE. PULLEY TYRE

BAND. VIDEO LAMP
Order Code: SK13 £6.10 Order Code: SK14 E3.50

NV7000/NV720ONV7800
Contents Economy Kit Contents
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER UNIT. PLAY IDLER. IDLER TYRE. CLUTCH TYRE

TENSION BAND
Order Code: SK11 E8.50 Order Code: SK12 13/5

NV300/NV330/NV333/NV340/NV366
Contents Economy Kit Contents
BELT SEE PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER UNIT. PLAY IDLER. IDLER TYRE. PLAY IDLER

TENSION BAND
Order Code: SK15 0.00 Order Code: 5016 E3.25

NVG7/NVG9/NVG10/NVG11/NVG12/NVG14/NVG15/NVG16/
NVG18/NVG30/NVG120/NVG130/NVG400/NVH65 IP)VACl/
AG1810 IP/10

Contents Economy Kit Contents
LOADING BELT. CAPSTAN LOADING BELT. CAPSTAN
BELT. PINCH ROLLER. IDLER BELT. PINCH ROLLER. IDLER.

TENSION BAND TYRE

Order Code: SK27 E6.00 Order Code: sue 13.00

50332
Contents Economy Kit Contents
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

PLAY IDLER. FF/REW IDLER. PLAY IDLER TYRE. FF/REW

TENSION BAND. FF/REW TYRE IDLER TYRE

Code: SK29 E12.00 Order Code: SK30 5.10

NV230/250/260/280/430/450/460/470/650/810/890/
AG1200PK/AG1500PK
Contents Economy Kit Contents
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER. TENSION BAND IDLER WOE

Order Code: SK23 E6.00 Order Code: SK24 f3.25

NV600/NV688

Contents Economy Kit Contents
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

PLAY IDLER. FF/REW IDLER, PLAY IDLER TYRE. FF/REW

TENSION BAND IDLER TYRE

Order Code: SK25 E12.00 Order Code: 5126 E6.00

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: SKIS E5.50 Order Code: SK20 E3.00

NV370/NV380/480/630/780/830/850/AG2100PK/AG2200PK

Contents Economy Kit Contents
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER. TENSION BAND IDLER TYRE

Order Code: SK21 £5.00 Order Code: SK22 MTh

NV777/NW138

Contents Economy Kit Contents
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER

IDLER UNIT. TENSION BAND IDLER TYRE

Order Code: SKI? 6.00 Order Code: SK18 E4.00

SHARP
VC381

Contents Economy Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER

REEL IDLER. TENSION BAND. REEL IDLER TYRE

VIDEO LAMP

Order Code: SK47 E8.00 Order Code: SK48 0.25

VC500NC571NC581NC582NC583NC584NC5F3
Contents Economy Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER

REEL IDLER. TENSION BAND REEL IDLER

Order Cade: SERB 13.50 Order Code: SKIT E5.00

VC781NC7810NC7822NC785NC786NC793NC800/
VCA100NCA102NCA104NCA202

Contents Economy Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER

REEL DRIVE UNIT. TENSION REEL DRIVE UNIT TYRE

BAND
Order Code: SK64 E13.50 Order Code: SKIS 13.75

VC681NC682NC684NC685NC693NC699NC6F3NC700

Contents Economy Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER

REEL DRIVE UNIT. TENSION HEEL DRIVE UNIT TYRE

Order Code: SK62 £13.50 Order Code: SK63 E5.00

FOR MORE DETAILS OF OVER 500

TYPES OF SERVICE KITS ...
PLEASE RING US!

SERVICE KIT & Ul'GRA DE FOR
ON'WA TV CHASSIS

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

THIS KIT HAS BEEN ASSEMBLED AS A REPAIR KIT FOR
COMPONENT 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
MODELS.

. ALBA / BUSH * AKAIOrder

. GOODMANS * HINARI

e JVC * 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, VS55,

VS56, VS75 CH18 3200p

FV31R CH19 4300p VCA103, 103GV, 106, 106GVM,

254GVM CH23 2500pHRD5I5, 520, 527, 540, 550, 580,

600, 610, 620, 660, 670, H00830,

840, 850, 860, 4050, 6600, FV37H CH20 2200p

GRANADA VHSDP1 CH05 1100p VCS211, 244, 5055, 605, VCB230,

VC0806G, 8100, VCT212, 310,

4106, 610 CH24 2500p',

VHSTJ2 CH01 2800p

HRD 540, 580, 830, 860, 910, 960,

HRD970, HROX20,

GOLDSTAR GHV1290P, 1291P, 1295P, 9400,

73401, GSE1295P, GSE1891P,

200010, 20051Q, VCP4200, 4300,

4301,4305, VC P4306, 4311, 4315,

4316,4320,4321,4325 CH25 2000p

TELEFUNKEN VR2970 CH02 2800p,

FERGUSON FV57H CH27 2400p THOMSON V320, 321, 323, 326, 4200, 4300 CH01 2800p'

I.T.T. VR3605, VR3905 CH01 2800p V342, 343, 352, 353, 360, 364, 368,

4210, 4230, 4260, 4400, 05500,

6000, 8540 CH02 2600p

VR3916, 3926, 3946, 3948, 3976,

3986, 3995, 3997, 6948 CH02 2800pG11051, 1221, 1232, 1240, 1241,

1242, 1244, 1246, 1248, 01108000,

8200 CH26 2900p

V03916, 3926, 3946, 3948, 3976,

3986, 3995, 3997, 6948 CH02 2800p

TOSHIBA V55, V57 CH01 2800p

V65, V66 CH02 2800p

FERGUSON & J.V.C. 3V38, 3039, 8943, 8944, 8951,

3V35, 3036, 3V49, HOD 110, 111,

120, 121, 225 CHD1 2800p

NATIONAL PANASONIC NV730 CH06 4300p **************** AMSTRAD MOD KIT *
N.E.C. N830E0, N831EG, N831EG, 0032,

N833EG CHO1 28000

3V42,3V43, 3V44, 3V45,3V48,

3053,3054, 3055, 3V57, 8945,

8947, 8948, HRD 140,

141, 150, 157, 158, 160, 250,

001257, 455, 565, 556,725, 755 CH02 2800p

N895 28000

PHILIPS CASSETTE LIFT ASSEMBLY1691203661CH02

DV186, 190, 286, 471, 562, 761,

VR6180, 6182, 6185, 6285, VR6290,

6291, 6293,6362, 6367, 6393, 6467,

6468, 6470, VR6561, 6670, 6760,

6761, 6870, 6970 CH05 1100p

it *
4.,FITS :

P4 VCR 4500 , 4600 , 4700 , 5200 , TVR 1,2,3* ** PRICE : £2.25+ VAT each *Itr**************
8948, 8950, F110B, 12L, 13H, 14T,

2013, 210, 221, 26, 395, HRD230,

430,530 CH03 2800p VR6443 CH22 2900p

3V58, 3V59, 3V64, 3V65, FV119,

8950, 8951, HR0170, HR0180,

HRD370 CH04 2800p

VR6448 CH23 2560p

49S86 CH24 2500p

SHARP VCA100, VCH851, VCH852 CH22 2900p
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MODE SWITCH AUDIO CONTROL HEADS
NV2000, 2010, 7000, 7200, 7800 (VS50048)

NV230, 260, 430, 810, 870, 2300, 4300 £3.50

(VSS0110) £2.25

NV830 (VSS0091) £2.10

NV300, 333, 340, 366, 688, 777, 778

(VSS0060 £3.75

NVG21, 25, NVH65, NVD80 (VSS0175A) £2.00

AMSTRAD ORIGINAL NO: 150751
Used on: AMSTRAD TVR1, 2, 3, VCR4600, 4600MKII, 4700,
FUNAI VS2, VCR4600, 4800, 5200, 5600, 6600, VIP3000, 5000
Also fits: FIDELITY, FUNAI, HINARI, PROLINE, SCHNEIDER,
TOWADA, UNIVERSUM ORDER CODE: AH01 PRICE: 1350p

AMSTRAD ORIGINAL NO: 153134
Used on: AMSTRAD DD8900, 8904, VCR2000, 6000, 6100, 8600, 8602,
8603, VCR8604, 8700, 8704, 8714, 8800, 9005, 8244
Also fits: ANTECH, BONDSTEC, CASIO, CROWN, FIDELITY, GOLD -
HAND, GRANADA, HINARI, MAROUANT, OMEGE, PROFEX, SCHNEI-
DER, SEG, SENTRA, SHINTOM, TASHIKO, TATUNG, TOWADA,
UNIVERSUM ORDER CODE: AH02 PRICE: 1450p

Replacement Audio Control Video Sound Head
for National Panasonic

PART NUMBER MODELS PRICE

VBR 0091 NVG7 etc 875p

VE3R0050 NV300, NV340 etc 875p

VBR0061 NV777 etc .875p

VBRO103A NV250, NV450 etc 625p

VBRO125 625p

VIDEO TOOLS
VIDEO CLEANING STICKS

Price 17p each 15p each pack of 10pcs
13p each pack of 25pcs
Order Code: SP14

VIDEO MAINTENANCE TOOLS
Set of 8 Allen keys packed

in a plastic wallet
Order code: TOOL 9, Price 125p

Specifically designed for video maintenance

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

VCR ALIGNMENT KIT
CONTAINS: SET OF 7 HEAD & TAPE PATH ALIGNERS
 RCA TYPE AUDIO & CONTROL HEAD POSITIONING TOOL
 RCA ADJUSTMENT TOOL FOR TAPE GUIDE POSTS
 RCA TYPE BACK TENSION TOOL
 TENSION ADJUSTMENT TOOL FOR VARIOUS USES
 VCR ADJUSTMENT TOOL

3 REVERSIBLE SCREWDRIVERS CIRCLIP PLIERS
SPRING HOOK MICRO SCREWDRIVER

VCR HEAD EXTRACTOR
Order code: TOOL 10, Price 2900p

SET OF 8 ALLEN KEYS
0.77mm 0.90mm
1.27mm 1.50mm
1.60mm 2.00mm
2.40mm 3.00mm

TRANSPARENT REPAIR/ADJUSTMENT CASSETTE

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

BACK UP BATTERIES
PHILIPS
Part Nos: 138 - 101138, 138 - 10313 1.2v 90mAH
Order Code: BB01
Part Nos: 138 - 10229, 2.4v 100mAH
Order Code: BB02

Price: 75p

Price: 135p

FERGUSON
Part No: 00E6 - 067 - 001 1.2V 100mAH
Order Code: BB03
Part Nos: 00E6 - 606 - 8001 2.4V 100mAH
Order Code: BB04

Price: 90p

Price: 150p

SATELLITES
MAKE & MODEL CODE PRICE

PACE PRD800, PRD900 SATPSU1 600p

PACE SS9000, 9200, 9010, 9210, 9220 SATPSU2 550p

AMSTRAD SRD510, SRD520 SATPSU3 600p

AMSTRAD SRD500 SATPSU4 600p

AMSTRAD SRX340, SRX345, SRX350 SATPSU5 600p

PACE D100/150 SATPSU6 650p

CHURCHILL D2MAC SATPSU7 650p

PACE MSS100 SATPSU8 730p

SATELLITE TUNERS

PACE PRD800/MSS200 2Ghz (221-2077062)
ORDER CODE: TUNER01 PRICE: 1400p + VAT

PACE PRD900/MSS1000 2Ghz (221-21770112)
ORDER CODE: TUNER02 PRICE: 1400p + VAT

SWITCH MODE TRANSFORMERS
PACE 9000

ORDER CODE: PACE9000 PRICE: 800p

PRD800/PRD900
ORDER CODE: PRD800 PRICE: 550p

MAKE & MODEL CODE PRICE

PACE MSS200/300 APPOLL SATPSU9 900p

PACE MSS500/1000 SATPSU10 1230p

FERGUSON SRD4 SATPSU11 650p

ECHOSTAR SR5500 SATPSU12 1600p

ECHOSTAR 6500/7700/8700 SATPSU13 2750p

AMSTRAD SRD600 SATPSU14 2600p

MIMTEC (Surensen) SATPSU15 700p

AMSTRAD
SRD700, SR950, SRX100, 301, 501, 502,
1002, 2001, SRD2000 SAT250

SATPSU16 650p

SATMETER

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
* Power amplifier: 18db *Detection Range: -60 to -10 DBM
* Max. input signal: -10 DBM
ORDER CODE: TOOL22 PRICE: 8500p

REPLACEMENT TV SWITCHES
GRUNDIG

PART No: 29703, 29102
USED ON:
C7500, C8500. C8502, C8712 ...ETC
Order Code: SW1 Price: 140p

PHILIPS

USED ON:
K30, K35, K40, KT3, KT4
Order Code: SW13 Price: 95p

SONY

USED ON:
KV1612, KB1612, KV1614, KV2052, V2056
KV2062, KV2067, KV2212 ...ETC
Order Code: SW5 Price: 150p

USED ON:
KV1400, KV1440, KV2040, KV2060
(POWER SWITCH 26mm)
Order Code: SW12 Price: 125p

SONY

USED ON:
KV2020
(POWER SWITCH 21mm +Remote)
Order Code: SW6 Price: 200p

SONY 2 PIN FUNCTION SWITCH
Order Code: SW9 Price: 35p
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TIME LAG (20mm

FUSES
QUICK BLOW (20mm

CURRENT RATING ORDER CODE
l

PRICE ORDER CODE
?

PRICE
100mA FUSE36 75p FUSE37 60o
160mA FUSE01 75p FUSEI7 60p
250mA FUSE02 75p FUSEI8 60p
315mA FUSE03 75p FUSEI9 60p
400mA FUSE04 75p FUSE20 60p
500mA FUSE05 75p FUSE2I 60p
630mA FUSE06 75p FUSE22 60p
800mA FUSE07 60p FUSE23 60p

IA FUSE08 60p FUSE24 60p
I,25A FUSE09 60p FUSE25 60p
I.6A FUSEIO 60p FUSE26 60p
2A FUSEII 50p FUSE27 60D

2.5A FUSE12 50p FUSE28 60p
3.I5A FUSEI3 55p FUSE29 50p

4A FUSE14 55p FUSE30 50o
5A FUSE'S 60o FUSE31 50p

6.3A FUSE16 60p FUSE32 50p

CERAMIC PLUG TOP
CURRENT RATING

3A
5A
I 3A

ORDER CODE
FUSE33
FUSE34
FUSE35

100p

100p

32 mm CERAMIC SLOW BLOW
CURRENT RATING ORDER CODE PRICE

8A
10A
ISA
20A

FUSE44
FUSE45
FUSE46
FUSE47

I85p
I85p
185p

210p

NB. All fuses are made In the UK and fully meet BS4265 & BS1362 safety standards and should
not be compared with cheap Imported types

20mm CERAMIC TIME LAG
CURRENT RATING ORDER CODE SiiiiMill

6.3A FUSE38 100p
8A FUSE39 100p
10A FUSE40 100p

3 I5A FUSE41 85p
4A FUSE42 85p
5A FUSE43 85p

38mm CERAMIC TIME LAG
CURRENT RATING ORDER CODE PRICE

10A 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 PRICE: 220p

SPRING HOOK
Spring Hook, to unlock springs in audio tape recorders & VCRs

ORDER CODE: TOOL20 PRICE: 265p

FAULT FINDING / COMPARISON BOOKS
Satellite Fault Finding Guide Issue 1.
Listing about 1,000 faults for over a

range of 24 different brands.
Order Code: BOOK05.

Price £8.50 - No VAT.

Video Recorders Edition 5 1997
Over 300 pages packed with more than

5500 faults for different brands

Price E15.00 - No VAT. Order Code: BOOK01

SERVICE AIDS
DESCRIPTION

VIDEO HEAD CLEANER

SWITCH CLEANER

SILICONE GREASE

FREEZE IT

FREEZE IT

FOAM CLEANER

ANTI -STATIC

AEROKLEANE

AERO DUSTER

AERO OUSTER

PLASTIC SEAL

GLASS CLEANER

COLDKLENE

EXCEL POLISH 80

ADHESIVE 120

LABEL REMOVER 130

REFURB 140

TUBE SILICON GREASE

TUBE SILICON SEALANT WHITE

TUBE SILICON SEALANT CLEAR

TUBE HEAT SINK COMPOUND

DRIVE CLEANER

SCREEN CLEANER

COMPUTER CARE KIT

VOLUME

75ML

176ML

200ML

170ML

400ML

400ML

2110ML

200ML

200ML

400ML

200ML

250ML

250ML

250ML

400ML

200ML

400ML

50 GRAMMES

75ML

75ML

25 GRAMMES

200ML

200ML

CODE

SPO1

SPO2

SPO3

SPO4

SP16

SPO5

SPO6

SPO7

SPO8

SPI 7

SPO9

SPIO

SP13

SP18

SP19

SP20

SP21

SP1I

SP22

SP23

SP12

SP24

SP25

SP26

PRICE

145p

155p

180p

295p

580p

180p

180p

200p

340p

580p

250p

170p

235p

180p

225p

260p

260p

225p

250p

250p

150p

150p

145p

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

TELEVISION
Edition 6

Lists more than 8,450 faults with 460
pages covering 58 different brands

Price: 1600p only - no VAT. Order Code: BOOK02

Satellite Repair Manual Edition 4

A comprehensive guide to receiver
reviewing, featuring stock faults and

installation tips.
Price £15.00 Only No VAT Postage 100p

Order Code: BOOK03

SOLDERING
ACCESSORIES

DESCRIPTION

ANTE/ SOLDERING IRONS
25 WATT 240 VAC (XS25W 240V)
15 WATT 240 VAC (XS15W 240V)
25 WATT SPARE ELEMENT
15 WATT SPARE ELEMENT

SOLDERING STAND & SPONGES
SOLDERING STAND (MADE BY ANTEX)
SPARE SPONGE

SOLDER
18 SWG 500 GRAMMES
20 SWG 500 GRAMMES
22 SWG 500 GRAMMES

DESOLDERING AIDS
SOLDER MOP STANDARD GAUGE 1.2MM X 1.5M
SOLDER MOP 1.2MM X 10M
DESOLDERING PUMP
SPARE NOZZLE

CODE PRICE

S101
S102
S103
S104

900p
900p
450p
450p

5108 350p
5109

S110
S111

S112

S107
S113
S105
5106

55p

500p
650p
700p

100p
420p
320p

60p

SEMICONDUCTOR COMPARISONS 1997/8
Listing more than 31,600 Semiconductors with

suitable alternative complete with descriptions
and base information.

Price: E15.50 - No VAT. Order Code: BOOK04

SEMICONDUCTOR COMPARISONS 1997
The new 1997 Jaeger Semiconductor with 952
pages packed with information on over 80,000

semiconductors in much greater detail plus mar-
keting data on SMD devices and a separate

generic table of all type designations.
Price: £40.00 only - No VAT (+ ES Postage).

Order Code: BOOK06

I.C. PROTECTORS

ICPF10, ICPF15, ICPF20,
ICPF25, ICPF38, ICPF50,
ICPF75
ICPN5, ICPN10, ICPN15,
ICPN20, ICPN25, ICPN 38,
ICPN50, ICPN75

PRICE: 30p EACH ONLY

AN'T FIND WHAT YOU'
LOOKING FOR?

RING US...AS THIS IS ONLY
A SELECTION OF THE

ITEMS THAT WE STOCK

GRANDATA LTD Tel: 0181 900 2329 Fax: 0181 903 6126
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GRANDATA LTD Tel: 0181 900 2329
CASSETTE DC MOTORS
6V MOTOR
9V MOTOR
12V CW MOTOR
12V CCW MOTOR
13.2V MOTOR

170p
170p
170p
170p
290p

CASSETTE TAPE HEADS
MONO HEAD
STEREO HEAD
MINI HEAD
AUTO REVERSE HEAD

90p
110p
150p
200p

CD PICK UPS
Models 8 Description

AIWA
XC007

DX -990A, DX-DIA

CXL60, CXL66G, CXL80, CXN3100, CXN320, CXN3300, CXN360, CXN400, CXN430, CXN540,

CXN550G, CXN990, CXN999, CXNV20, CXSL70, DX29100M, FDN636, FDN6636, FDN939,

LCX60, LCX66G, LCX70M, LCX80, M7400, M75, NSX320, NSX360, NSX400, NSX430,

NXS990, NSX992, NSX999, NSXD636, NSXD939, NSXV20, SXFN550.SXFN520, X0300,

XC550, XC750, X0900, XC950, XCN992, XG320, X9360, XG400, XG990, 203000M, ZD3100M

CXAPI, CXL7, CXL8G, CXLC50P, CX258, DXM740, DXM75, DXM76, DXM77, LCX50, LCX7,

LCX8G, LCXAP1, XC002, XC004, XC005, X0777

XP31, X533, XP55, XP8OG

XP6.XP7

AKAI
CD73, DC93

CD25, CD26, CD27, CD32, C036, CD37, CD52, C055, CO57, CD650, CD670, C069, CD750, CD79,

COMM), CDM600, CDM670, CDEM770 CDM959, MX550, MX570, MX650 MX670, MX750, MX950

DENON
DCD150011 DCD1520, DCDE3520

DCD1400, DC0600, DC0800

DCD I 420, DCD520, DCD610, DCD620, DCD660, DCD810, DCD820, DCD860, DCD910, DCD920

DCDI015, DC01290, DCD2060, DCD2060G, DCD315, DCD480, DCD580, DCD615, DCD715,

DCD825, DCD890, DC0895, DN2000F

GOLDSTAR
C0952A, CD952A1, CD9521...1, CD9525J, FFH101KL, FFH101WL, FFH222A4, FFH272L,

FFH333L, FFH373K, FJ806, FR606L

CD320A/L, CD630S/L, FFH212A/L.FFH212E

GRUNDIG
CD360, CD435

CCD300, CD101MCD904, MC10, NEW ORLEANS CD

KRC0100, RR1900CD, RR3100CD, RR4000CD, RR610CD, RR700CD

CDP60, CDP90

CDP65

CD905

HITACHI

DAVV560

FX-10

AXC1O

J.V.C.

1990-1992, LATE 1987-1988 - XLE300BK, XLE31BK, XLE51BK, XLE9008K, XLME916K, XLV10113K,

XLV211811, XLV22113K, XLV311BK, XLV3338K, X21010IN, XLZ4118K, XLZ444131( XL25558K, XL7.611BK

CDRADIO CASSETTE, MINI SYSTEMS - MODELS 1990-1992

CA -C33, CA-MX3013K, CA-MX33BK, UX-A5, UX-A6, XL -M309, XL-M403BK, XL -M408, XL -M409,

XL-M504BK, XL-M505TN, XL -M508, XL -M509, XL-M705TN, XL -V13186, XL-V151TN, XL-V221BK,

XL-V241TN, XL -2420K, XL-V251TN, XL.V2528K, XL -210507N, XL -25517N, XL-2652E1K

1994 ONWARDS - CAE488K, CAMCG7, CAMXG9, CAS208K, CAS3OBK, VAS50, CAS60RBK,

MXS20, MXS30, MXS60, PCX105, PCX130, PCX95, RCX230, RCX320, RCX520, RCX620,

RCX720, UXA4, UXA5, UXA55, UXC7, UXT1, UXT3, XLF115, XLF116, XLF215, XLF218,

XLMC100/M, XLMXG7, XLMXG9, XLV1637N, XLV1648K, XLV174, XLV263TN, XLV2648K,

XLV2748K, XL2463TN, XLZ46413K, 01.2574, 012674, XTMXG7, XTMXG9, XTS60

KENWOOD
DP47, DP660SG, DP8020, DP87,1.10000

DP1030, DP1510, DP2010, DP2030, DP3010, DP3030, DP3050, DP4030, DP491, DP5010, DP5030,

DP5040, DP520, DP7030, DP7040, DP7050, on30, DP920, DP930, DP950, DPM650,DPM6630,

DPM7730, DPM850, DPM991, DX6620, M225, M25, M650, M850, PD3030, PDM991, RDX25,

RXDC3, RXDC3L, UD202, UD302

DPC42, DPC72, DPC77, DPC80, DPC32

DP1050, DP2050, DP3060, DP501, DP5060, DP722, DP76, DP85, DP89, M77A, PD3060,

UD502, UD70, UD701, UD90, XE5

DPC321, DPC521, DPC531, DPC631K, DPC721, DPC731

DP1060, DP2060. PART No: RCTRH8136AFZZ

PANASONIC
SLP177A, SLP202A, SLP212A, SLP222A, SLP277A, SLP377A, SLP477AK, SLP417A,

SLPG100A, SLPG200A, SLPG400A, SLPG500AK, SLPG500AS, SLPJ24A, SLPJ26A,

SLPJ27A, SLPJ28A, SLPJ325A, SLPJ325A, SLPJ37A SLPJ38A, SLPJ46A

Order Code Price

KSSS151A 1900p
KSS152A 16005

KSS152A

K5521013

KS220A

KSS33IA

KSS151A

KSS210A

KSS151A
KS152A

KSS210A

KSS240A

KSS210A

KSS21013

HOPM3
KSS210A
KSS210/3

KSS220A

KSS331A
OPTIMA5

HOPM3
10552100

KSS210B

16005

2000p
25005
3400p

1900p

1800p

1900p
1600p
1800P

2500P

1800p
2000p

2150P

1800p
2000p
2500P
34005
30005

2150p
1800p
20005

OPTIMA3 4000p
OPTIMA4S 5000p

OPTIMA6 30005

OPTIMASS 3300P

KSS152A 1600p

K50210A
KSS220A

KSS240A

KSS33IA
RH8I36A

1800p
2500p

25005
3400p
4500p

691.30209 5500P

Models 8 Description
SAD30, SLCH9, SLPI50, SLP170, SLP200, SLP202, SLP222, SLP230, SLP250, SLP333,

SLP370G, SLP400C, SLP555, SLP777, SLP999, SLPAIO, SLPC20, SLPC25, SLPJ25,

SLPJ26, SLPJ27, SLPJ37, SLPJ45, SLPK25, SLPK26, SLPS50, SLPS70 SLPS700, SLPS840, SLPS900 SOAAD70A 2350p

PHIUPS
A28304, CD070, CD080, 690, 910, 920. PART NO. 4822-691-20768

CD100, C0130, CD1380, CD1482, CD200, CD204, CO210, C0300, CD303, CD304, CD380,

C0480, CD482, CD500, CD502, C0582, CD583, CD584, CD610, CD620, C0630, CD780,

CD781, CD782, CD840, CD883, CD960, CDF104, COM4/19, FC0185 691-30209 8500p

AS440, AS445, AS540, A5640, AZ8048, AZ8640, CD070, CD080, CD091, C0163, CD165,

CD690, C0710, CD720, CD732, C0740, C0750, CD910, CD920, CD935, FWI7, FW21,

FW26, FW330, FW36, FW360, FW380I, FW40, FW41, FW46, FW56, FW66, FW68 CDN112.1 1300p

CD1210/40 CDM12.4 22000

AZ8006 KSS210B 2000p

FW11 OPT1MA6S 33005

PIONEER
PDM400, PDM4I0, PDM500, PDM510, PDM600, PDM610, PDM700, PDM710, POM730,

P0T303, PDT403, PDT503, PDX940M, PDX950M. PD2560T, PD272T, PDZ73T, PD281M,

PDZ82M, POZ83M, POZ96OM, 00253T, XDZSIT KSS151A 1900p

N32, N90MPD101, P0201, PD32, PD41, P04500, P04700, P052PD5700, P065,I PD6500, PD6700,

PD7700, PD8700, PD970, PDCP420, PDCP520M, PDCP520T, PDJ400T, PDJ5007, PDJ800M, PD -1900M,

PDM430, PDM450, PDM550, PDM630, PDM650, PDM750, PDM90I, PDP7107, PDP720T, PDP910M,

PDP920M, PDS501, PDS601, P00701, PDS701G, PDS901, PDT310, PDT510, PD2 PD25707, PD274T,

PDZ84M, POZ970M, PXA1349, S125CDT, S135CDT, 6303CDM, S303CDT, 6505DM, 5505DT, 5707DM,

S707DTM, S909DM, S9900T, XCP410M, XCP4107, XDB4T, X0055T, XDZ64M, 00284T, X85310, X85320 PEA1030 4400p

PDM400, PDM410, PDM500, PDM510, POM600, PDM610, PDM700, PDM710, PDM730,

PDT303, PDT403, PDT503, PDX940M, PDX950M, PD25607, PD2727, PD2737, PD281M,

PD282M, PDZ83M, PDZ960M, XDZ53T, XDZ54T, XDZ55T, XD262, XD262M, XDZ630, XRZ82 PWY1009 4800p

SAMSUNG
CD20 HOPM3 2150p

CD1200, C01310, SCM-6000, 0CM6903 005210A 1800p

RCD1200, RCD1300, RCD1350, RCD1600, RCD2600, RC0990, RCD995, SCM6900 SOH90TIN 3800p

SANYO
DCFS3, DCT55, DCX502, DCX701, DCX702, DCX802, DCX891, DCX891N, MCDZ1O.

PART No. 6142186855 614218 2300p

DCFS5, MCD450K, 660K, MCD230L, 60F. PART No. 6142205006 614220 5800p

DCX1000MD, DCX1003, DCX900MD, DCX903, DCX9I5 KSS210A 1800p

DCD10, DCO11U, DCD20, 0CD30, OCD3OAT DCD6, DCD8U, DCMS1, DCX110, DCX120,

DCX210, DCX220, DCX993, DC0994, MCDMSIOL, MCDMS5OL, MCDMS660L, MCDZ1L,

MCO22L, MCDZ3L. PART No. 6142391303 614239 33005

00012. PART No. 6450055966 645005 37009

MCDZ31L MCDZ41L, MCD2611, MCD271L KSS210B 20009

SHARP
CD -111, CD -301, CD -302, CD -304, CD -310, CD -C3, CO1700, CD -1.800, CD -01, CD -L/10, CD -X10,

CO -X12, CD -X15, CO -X16, CD -X17, CD -X20, CD -X9, CKL650, CMS95CD, DX -150, DX -160, DX -450,

DX -460, DX -461, DX -650, DX -660, DX -999, DX -A3, 00-545, DX -R554, DX -R7, DX -R75, DX -8750,

DX -R77, DX -R770, OX -R820, DX -R840, DX -2100, DX -Z1000, DX -21500, GFCD55, CIT-3000, OT-33CD,

QT-350CD, OT-37CO3 OT-38CD, CIT-CD20, OT -0033, RS95, SC-77CD, SC-99CD, SC.RS95, SO -Al,

SG.W1CD, SG-W2CD, SYS302, ZCD7CD. PART No. RCTRH8122AFZZ RH8I22A 6760p

QT-50CD, CIT-60CD, CIT80CD. PART No. RCTRH8124AF22 R118124AF 2900p

OXR-8408. PART No. RCTTRH8130AFTZ RH8130AF 2900p

CDS360E, 36011, 370, 45011/E, CMS150CDH, CMSR400CDH, CP150, CPR400, CPS360, 370.

PART No. RCTRH8136AFZZ 8118136AF 45009

SONY
KSS240A
KSS121A

KSS151A
KSS210A

KSS21013

KSS220A

KSS331A
KSS360A

TECHNICS
SLP200, SLP230, SLP250, 515333, SLP555, SLP777, SLP999,61.PA10, 515020, SLPJ25,

SLPJ45, SLPS700, SLPS900

Order Code Poke

4822-691 31005

KSS240A
KSSI21A
KSS151A

KSS210A

KS02108

KSS220A

KSS33IA
KSS360A

25009
35005
19009
1800p
20009
2500p
3400P
28005

SOAD70A 2360p

REMOTE CONTROLS
Description

AKAI
RC-V1OA
RCV 37 B
V25A

DECCA
RC70

FISHER
RC905B

GRANADA
UNIVERSAL TEXT
MK4 TEXT, 70155G, 701156, 70133G

95288E
944900

GRUNDIG
TP160E
TP200, TP300
TP400
TP590-600
TP390, TP610
TP621
TP630, TP650
TP666
TP661

HITACHI
CLE800-CLE830
A617402/655602

Code Price

RC876 650p
RC891 650p
RC896 650p

RC894 650p

RC879 650p

RC309 650p
RC680 650p
RC882 650p
RC884 650p

RC107 650p
RC380 650p
RC401 600p
RC600 650p
RC610 650p
RC612 650p
RC650 650p
RC660 650p
RC661 650p

RC140 650p
RC1920 650p

Description

A512120/230
A514790
A5088470
A518612
SCL002
C2096
A511940
655602H

ITT
IFB13, 14, 15
FS4
RG305
RG306
FS9/1-10/1
VS5 RUK
VS4-1
MULTICONTROL (17C20)

LOEWE
DC11

MATSUI
010270601
VX770

NOKIA
SATELLITE

ORION
RC53

Code Price

RC900 650p
RC901 650p
RC902 650p
RC903 650p
RC904 650p
RC905 650p
RC906 650p
RC1920 650p

RC143
RC148
RC305
RC306
RC307
RC308
RC308
RC311

650p
650p
650p
650p
650p
650p
650p
650p

RC146 650p

RC889 650p
RC892 650p

RC550 650p

RC892 650p

Description

PANASONIC
EUR51200
TC2200
VS(10357/NV730
TNQ1621

PHILIPS
RC5002,5154 RC134 650p
KT3 NON TEXT RC135 650p
69117032 RC178 650p
69117194 RC180 650p
RC5991-UNIV RC300 550p
RC38 RC301 650p
KT3 TEXT RC5301 650p
RC5352 RC5352 650p
RC5375 RC5375 650p
RC5 STANDARD RC300 550p
RC5903 RC5903 650p

SALORA
SERIES L RC190 650p
86173 RC882 650p

SANYO
RC218, RC222, RC228, RC238 RC140 650p
JXGE RC878 650p
JXDE RC884 650p
VHR2300 RC890 650p
RC628 RC865 650p

SHARP
601210ESA, 123CESA, 204, 251 RC140 650p

Code Price

RC200 650p
RC204 650p
RC202 650p
RC203 650p

Description

SONY
RM604, RM605, RM606
32 CHANNEL
RM613
RM632, RM636
TATUNG
FXA
RC70

FX70 FASTTEXT

TELEFUNKEN
FB632
FB639

THORN/FERGUSON
3V35-42
3V31-32
3V57-58
TX10 TEXT
TX10 STEREO TEXT
TC9-90-100
3V55,FV11
TX100 FASTTEXT
TX100 ST, FASTTEXT
PROFESSIONAL

TOSHIBA
CT937

CT9117

WE STOCK REMOTE CONTROLS FOR OVER 5,000 DIFFERENT MODELS
RING FOR MODELS NOT LISTED ABOVE ON 0181 900 2329

Code Price

RC140
RC140
RC141

RC160

RC877
RC883

RC894

650p
650p
650p
600p

650p
650p

650p

RC632ST 650p
RC639 650p

RC342

RC344
RC628

RC732

RC738
RC740
RC783

RC789

RC789
RC790

600p
650p

650p
575p

575p

600p
650p
650p
650p
650p

RC950 650p
RC951 650p

8 way Preprogrammed Universal Remote Control
A single remote control to operate Televisions, Videos and Satellite Receivers.
Plus Auxiliary Options!
 Replaces up to 8 remotes with one  Simple 4 digit setup routine
 Controls 1000s of models  Teletext functions with Fastext
 Clear (large key) layout  Code Search Facility
 Stylish and easy to operate  Replace broken or lost remotes
 Original remote not required
Order Code: 8 WAY PRICE: 1450p + VAT

2 way Preprogrammed Universal Remote
 Replaces up to 2 remotes (TV/Satellite)
 Simple key arrangement
 Set-up by library review
Order Code: 2 WAY PRICE: 925p
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REPLACEMENT LINE OUTPUT TRANSFORMERS
Pert No. Code Odes HITACHI 4515 01 19 L0T169 1500p TLF 14520 F L0T40 1500p 094-01020/0.7 L0T59 1400p 1-439-303-31 L0T94 1300p

AKAI 2424593 10144 1050p 4515 01 24 L0T137 1600p TLF 14521 F L0T39 1850p 094-01021/0.6 1OT59 1400p 1-439-303-32 10194 1300p

45150344 L0186 1650p 2432101 10179 1600p 4515 01 46 101136 1600p TLF 14567 F L0T39 1850p 094-01027/0.0 LOT186 1825p 1-439-311-00 LOT95 1550p

101-214017-03 LOT278 1300p 2432461 L01169 1500p 4515 03 01 L0T169 1500p TLF 14568 F 10140 1500p 094-01038/0.7 10T245 1900p 1-439-311-11 10195 1650p

101-220005-03A LOT72 1600p 2432611 L0T80 1800p 4515 03 02 LOT180 1550p TLF 14584 F LOT11 2000p 094-01052/0.8 LOT186 1825p 1-439-311-13 10195 1550p

D 050137 L0T27 1450p 2432651 LOT80 1800p 4515 03 04 102169 1500p TLF 14586 F 10142 1800p 094-01057/1.1 10T285 1450p 1-439-311-31 10195 1550p

D 053/37 L0T207 1550p 2432761 L0T169 1500p 4515 03 05 L0T180 1550p TLF 15606 F 101256 2000p 610.018.6620 10T189 1650p 1-439-311-32 10195 1550p

D 056/37 L0156 1650p 2432981 L0T37 1200p 4515 03 06 L0T168 1550p TLF 70012 L0178 1500p 610.018.6637 101215 1800p 1-439-331-22 L0T96 1850p

D 059/37 LOT200 1400p 2432981 L0T37 1200p 4515 03 08 L0T22 1250p TLF 70012 F LOT78 1600p SHARP 1-439-331-41 LOT98 1550p

D 069/37 L0T56 1650p 2432982 L0T37 1200p 4515 03 09 L0T178 1500p TLF 70012A 10178 1500p RTRNF 1220 CEZZ L0T39 1850p 1-439-332-00 LOT99 1600p

FCM 2015 AL LOT78 1500p 2433011 L0T171 1650p 4515 03 10 101168 1550p TLF 70018 101274 1550p RTRNF 1783 BMZZ L0T202 1800p 1-439-332-11 LOT9 1600p

FERGUSON 2433012 L0T171 1850p 4515 03 13 L0T30 1250p TLF 70018 F 101274 1550p RTRNF 1783 CEZZ L0T202 1800p 1-439-332-21 10199 1500p

00 D-3-508-001 LOT38 1250p 2433014 LOT171 1850p 4515 03 14 L0T174 1400p TIP 70161 LOT278 1300p RTRNF 1786 BMZZ LOT211 1850p 1-439-332-41 LOT100 1500p

00 D-3-508-002 LOT38 1250p 2433212 LOT168 1500p 4515 03 15 L0T22 1250p TIP 70162 10172 1800p RTRNF 1786 CEZZ L0T211 1850p 1-439-332-42 102101 1450p

00 D-3-508-003 L0T276 1400p 2433291 101172 1350p 4515 03 18 L0T192 1650p TLF 70162A 10172 1600p RTRNF 2000 BMZZ L0T214 1600p 1-439-332-52 LOT100 1500p

00 D-3-515-001 PL1 LOT276 1400p 2433301 101246 1600p 4515 03 19 10130 1250p TIP 701628 10172 1600p RTRNF 2002 BMZZ L0T307 1450p 1-439-333-00 L0T270 1550p

00 0-4-208-001
00 0-4-208-002
00 0-4-235-002
00 0-4-235-002 HTI
00 D -4-235-00201G
00 0-4-260-004 HT1
00 H-0-701-2400
06 0-3-083-001
06 D-3-083-002
06 0-3-084-001
06 D-3-087-001
06 D-3-088-001
06 0-3-093-001
060-3-095-001
06 D-3-095-002
06 0-333-512-001
FETX 100 90 DEG
FETX 90 WHITE
FETX 100 100 DEG
GRUNDIG
29201.008.01
29201.014.01
29201.015.01
29201.017.01
29201.018.01

L0179 1600p
10T79 1600p
L0T240 1250p
LOT81 1350p
LOT81 1350p
L0T38 1250p
L0T182 1450p
L0T82 1250p
L0T82 1250p
L0T23 1400p
10123 1400p
LOT84 1450p
L0T204 1800p
LOT87 1000p
LOT87 1000p
L0T204 1600p
LOTO4 1500p
LOTO6 1650p
L0T34 1500p

10T153 1750p
L01140 1500p
101149 1400p
10160 1250p
L0T163 1300p

2433441
2433442
2433451
2433452
2433453
2433455
2433521
2433581
2433721
2433751
2433752
2433752
2433891
2433892
2433893
2433952
2434002
2434141
2434141
2434274
2434274
2434453
2434455
2434593
2435062
2435121

102188 1900p
LOT191 1600p
LOT81 1350p
L0T82 1250p
L0T82 1250p
107234 1600p
LOT85 1600p
LOT22 1250p
L0T83 1400p
10101 1300p
L0101 1300p
L0T250 1350p
L0T23 1400p
LOT84 1450p
L0T23 1400p
L0T33 1000p
L0T200 1400p
L0T33 1000p
L0T33 1000p
L0144 1050p
L0T44 1050p
L0T86 1600p
107234 1600p
L0T44 1050p
L0T296 1400p
L0T87 1000p

4515 03 20
4515 03 22
4515 03 24
4515 03 25
4515 03 26
4515 03 28
4515 03 29
4515 03 30
4515 03 31
4515 03 34
4515 03 35
4515 03 38
4515 03 40
4515 03 41
4515 03 43
4515 03 44
4515 03 46
4515 03 50
4515 03 51
4515 03 75
4516 16 01
MITSUBISHI
731003
276-16399
334 13 07803
334 B 078030

L0T190 16509
101196 1550p
101194 1550p
10222 1250p
102198 1550p
LOT27 1450p
107193 1550p
101179 1550p
101207 1550p
L0T56 1650p
LOT193 1550p
L0127 1450p
L01200 1400p
L0T56 1650p
L0T196 1550p
L0T56 1650p
L0T201 1550p
L0T27 1450p
L0T27 1450p
10156 1650p
L0T22 1250p

LOT51 1550p
10149 1600p
LOT50 1450p
LOT50 1450p

TLF 70162G
TLF 77001 B
PHILIPS
4822 140 10142
4822 140 101145
4822 140 10148
4822 140 10151
4822 140 10161
4822 140 10171
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 140 10269
4822 140 10271
4822 140 10274
4822 140 10282
4822 140 10283
4822 140 10294
4822 140 10306
4822 140 10325

10172 1600p
L0T274 1550p

LOT142 1800p
101134 1450p
L0T112 1700p
102102 1700p
10T103 1250p
LOT104 1500p
L0T114 1150p
L01105 1500p
L0T116 1600p
L01104 1500p
L0T118 1550p
LOT111 1500p
L0T105 1500p
L0T107 1460p
LOT117 1550p
L0T210 1350p
102208 1850p
102123 1450p
LOT122 1300p
L0T104 1600p
L0T125 2150p
LOT110 1200p
LOT132 1600p

RTRNF 2002 CEZZ
RTRNF 2003 BMZZ
RTRNF 2004 BMZZ
RTRNF 2005 BMZZ
RTRNF 2006 BMZZ
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
1-439-276-21
1-439-280-00
1-439-280-13

L0T307 1450p
L0T308 1350p
LOT307 1450p
LOT308 1350p
LOT308 1350p
101307 1450p
L0T310 1500p

LOT275 1500p
LOT91 16009
10191 1600p
10191 1600p
101229 1700p
102229 1700p
LOT229 1700p
10148 1600p
LOT48 18009
10148 1600p
10748 1600p
10T45 1650p
10T45 1650p
10T45 1650p
10T45 1650p
101230 1700p
10192 1600p
10192 1600p

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
154125A
TOSHIBA
37010
37011

37012
37013
37014
37015
37016
37017
37018
37019

LOT270 1550p
L0T270 1550p
LOT268 1400p
L0T268 1400p
102311 1450p
L0T311 1450p
L0T255 1600p
LOT255 1800p
LOT255 1800p
LOT255 1600p
L0T255 1600p
LOT255 1600p
107271 1550p
L0T275 1500p

L0T131 1450p
L0T131 1450p
L0T131 1450p
LOT131 1450p
L0T131 1450p
L0T131 1450p
L0T131 1450p
L0T131 1450p
L0T131 1450p
L0T131 1450p

29201.018.02 L0T61 1700p 2435131 L0T251 1450p 334 B 08104 L0174 1800p 4822 140 10326 L0T122 1300p 1-439-286-00 10146 1300p 1810951 10155 1400p

29201.019.01 L0T62 1250p 2435141 L0T282 1300p 33413 08108 L0T295 1600p 4822 140 10328 L0T124 1450p 1-439-286-11 10146 1300p 2433751 LOTO1 1300p

29201.019.02 L0T62 1260p 2435301 L0T88 1450p 334 P 18506 LOT51 1650p 4822 140 10349 L0T106 1280p 1-439-286-12 10146 1300p 2433752 10T250 1350p

29201.022.01 L0T63 1700p 2435671 L0T89 1800p 334 P 18507 L0T75 1500p 4822 140 10353 L0T284 1450p 1-439-286-13 10146 1300p 23236023 10T281 1300p

29201.022.02 10T166 1800p 2436201 L0T109 1200p 5908 -05008A -AA 10170 1500p 4822 140 10356 L0T284 1400p 1-439-286-21 10146 1300p 23236052 101131 1450p

29201.022.03 101165 1350p 2436202 LOT109 1200p D 108/37 L0T49 1500p 4822 140 10367 L0T286 1400p 1-439-288-00 L01228 1750p 23236098 101288 1400p

29201.022.04 L01165 1350p 2432101-2 L0179 1600p DCF1577 L0T273 1700p 4822 140 10369 LOT109 1200p 1-439-288-12 102228 1750p 23236198 101288 1400p

29201.022.04A 101165 1350p 2433451H LOT81 1350p DCF2077A L0T272 1300p 4822 140 10381 102128 1300p 1-439-289-00 LOT47 1400p 23236255 102289 1500p

29201.024.01 LOT65 1500p 2433453H LOT82 1250p KFS 602265 LOT279 1550p 4822 140 10384 101127 1550p 1-439-289-21 LOT47 1400p 23236424 101129 1400p

29201.024.04 10T164 1400p 2433891H LOT23 1400p MSH-1FBWO8 10178 1500p 4822 140 10395 LOT116 1600p 1-439-289-22 10T47 1400p 23236425 101288 1400p

HINARI 24335920 LOT84 1450p NIKKAI 4822 140 10406 10173 1150p 1-439-289-31 10147 1400p 23236428 101289 1500p

154 138 K L0T24 1600p I.T.T. BABY10 L0T67 1450p 4822 140 10421 L0T109 1200p 1-439-294-00 LOT93 1450p 3122113837011 101131 1450p

51 13914 1 LOT24 1500p 4515 01 08 L0T113 1400p ORION 4822 140 17078 LOT103 1250p 1-439-294-11 LOT93 1450p 150F6D L0T131 1450p

51 14184 1 L0124 1500p 4515 01 15 L0T136 1600p 3714002 L0102 1500p SANYO 1-439-294-21 101269 1550p TFB 4039 AD L0T293 1550p

CF 44 A LOT24 1500p 4515 01 16 LOT139 1675p PANASONIC 094-00020/0.9 LOT113 14009 1-439-303-00 LOT94 1300p TF8 4048 AD L0T281 1300p

HM51-1411834-1 10124 1500p 4515 01 17 L0T139 1675p TIP 14512 F Luree 1850p 094-00035/0.2 LOT162 1350p 1-439-303-11 10194 1300p TFB 4048 BD 10T281 1300p

***************
* NIKKAI BABY 10 *

REGULATOR
* ORDER CODE : BABY 10 *

PRICE: ,E10.00

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 RCUNI01 Nokia RCUNI06
Sony RCUNI02 Samsung RCUNI07
Philips RCUNI03 Toshiba RCUNI08
Hitachi RCUNI04 Ferguson RCUNI09
Mitsubishi RCUNI05 Grundig RCUNI10

Normal Pricer + VAT Special Offer: £7.50 + VAT

CD Cleaning Accessories NEW

ARRIVALS!!

+ vat

FULLY AUTOMATIC CD CLEANER
(Battery Operated)

ORDER CODE : SP32 PRICE £12.50

CD CLEANING PADS (Pack of 12)
ORDER CODE : SP33 PRICE £1.20 + vat

CD CLEANING SYSTEM (with tray and fluid)
ORDER CODE : SP34 PRICE £3.00 + vat

CD CLEANING SYSTEM (with fluid, boxed tray and brush)
ORDER CODE : SP35 PRICE £4.00 + vat

CD LASER LENS CLEANER (with music + voice)
ORDER CODE : SP36 PRICE £3.50 + vat

CD LENS CLEANER - WET (with music + voice)
ORDER CODE : SP37 PRICE £3.50 + vat

COMPACT DISC MAINTENANCE KIT
ORDER CODE : SP38 PRICE £8.00 + vat

CD ROM LASER LENS CLEANER (with animation display)
ORDER CODE : SP39 PRICE £4.00 + vat

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 - 17:30 Saturday 09:00 - 14:00
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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/for disposal: Require cir-
cuit diagram/spec information for
the Tripole Data TC1017 17in.
monitor. Have for disposal a
Microvitec 16in. open -frame
RGB/PAL monitor with separate
Philips UHFNHF/teletext tuner at
£30. Adrian Casper, 25 Cheltenham
Place, Kenton, Harrow, Middx
HA3 9NB. 0956 398 452.
Wanted: Service information for
the National TV Model
TC212MRN and the Sony Model
HCD-H7 mini hi-fi system. D.
Leong, PO Box 350, Seria
KB 1133, Brunei-Darussalam.
Wanted: Power supply and/or ser-
vice manual for the Brother
BCN3286/52 80286-16 computer.
Mike Newsome, 28 Horne Street,
Denby Dale Road, Wakefield, W.
Yorks WF2 8EA. 01924 379 867.
For disposal: 240V input auto -
transformer with 120V output at
17.4A, 2,000VA. Upright shroud-
ed. US style outlet. 4.5 x 6.6 x 6in.
£50. Very heavy - buyer to collect.
David Martin, 10 Alpha Place,
Bishop's Stortford, Herts CM23
2HN. 01279 656 426.
Wanted: Complete plug-in power
supply for the Philips VR6585/05
VCR or whole working machine.
W. Murgatroyd, 7 Currie Hill
Close, London SW19 7DX. 0181
946 0415.
Wanted: Main PCB with RF con-
verter for the Amstrad VCR6100,
also 8 -push button unit for the
Ferguson TX100 chassis (mechani-
cal tuning). M.J. Putt, 32 Raynham
House, Massingham Street,
Stepney, London El 4EB. 0171
702 7501 or 0956 195 760.
Wanted: Circuit diagram and any
other servicing information for the
Heathkit 0S2 oscilloscope. O.C.
Wells, 45 Levendale Road, Forest
Hill, London SE23 2TP. 0181 291
4402.
Wanted: Lower drum unit for the
Panasonic VCR Model NVF65 - or
complete upper/lower drum assem-
bly if the lower drum is known to

be working. Duncan Hutson, 72
Winterhill Road, Richmond Park,
Kimberworth, Rotherham, S. Yorks
S61 2EN. 01709 558 750.
Wanted: A TDA1770 and a
TDA1950 IC for the Grundig
CUC95 chassis - alternatively a
panel would do (no. 29504-007-
92). Also require circuit diagram
for this chassis, photocopy or loan
OK. S. Hooper, 74 Gloucester
Road, Littlehampton, W. Sussex
BN17 7BS. 01903 722 936.
Wanted: Service manual (photo-
copy OK) for the Sanyo CP17 CD
player. F.D. Kemplay, 85 Marina
View, Hebburn, Tyne and Wear
NE31 1RY. 01914 835 634.
Wanted: Module Fl or F2
(VTF0560409T) for the Pioneer
PD70CD. T. Hand, 36 The Close,
Portchester, Hants P016 8AZ.
01705 371 148.
Wanted: Syscon/timer IC, circuit
reference no. IC6001, for the
Amstrad Model VCR9000 (new
version). Or does anyone know of
an alternative or a supplier? CPC
no longer do it, nor do the compa-
nies that purchased the Amstrad
spares. H. Clifford, 12 Heol y Foel,
Llantwit Fardre, Pontypridd CF38
2EQ. 01443 202 553.
Wanted/for disposal: Require
Tatung TT17 teletext PCBs; service
manual for the Grundig SC303;
Television Jan. 1988, Nov. 1989,
Feb. and March 1990 issues. I have
for disposal Television Nov. 1992
to Jan. 1993 and May 1993 to Jan.
1994. A Plenderleith, Border
Electronics, Unit 10, Edenside
Workshops, Kelso TD5 7JR. 01573
224 864.
For disposal: Two Betamax VCRs,
a Toshiba V9600B working OK
and a Toshiba V8600B working but
no colour. Also a Philips TV Model
G200560/05 (G8 chassis) in work-
ing order. Rafe Greenacre, 33 High
Street, Airmyn, Nr. Goole, Yorks
DN14 8LF. 01405 764 160.
For disposal: Gould OS3000A
dual -trace scope, £100. Tektronix

475 series 200MHz scope, £350.
Gould SG200 RF signal generator,
16kHz-230MHz, £30. Leader 2 -
channel AC millivoltmeter, 1mV-
300V, £45. Insulation tester 250V-
1 kV, tests to 1,000MS2, £65. All in
good condition. Moving house so
must reduce size of collection! J.P.
Bell, 23 Barn Common,
Woodseaves, Stafford ST20 OLR.
01785 284 388 (tel/fax).
Wanted: For local school, an early
JVC or Hitachi video camera, 1985
era, with the round multipin plug
for a 3V32 or Hitachi VT6000E
(not camcorder). Working if possi-
ble. Also wanted a main board with
working power supply for the
Ferguson ICC5 chassis, or com-
plete set if cheap. Items would be
collected or carriage paid. Ken
Darville, Avia Electronics, Station
Road, Yeoford, Devon EX17 5HU.
01363 84 017 or 0181 569 5696
and leave message.
Wanted: Working U20 control
module for the Philips VR2020 or
VR2021 VCR. Sound coil (T101)
for the Bush 1006. Sound coil for
the Nikkai TLG1OOT (T101) or
TLG2121 (T203). These sound
coils are no longer available but
any one used with a TDA4505E
chip would probably do. Also a cir-
cuit diagram for the Granada
C22BY4. Paul Hardy, 43 Sheridan
Avenue, Caversham, Reading RG4
7BQ. 01189 475 869.
Free to collector: Electronics
World issues from May 1991 -July
1997 and Television issues from
July 1989 -April 1997. Geoff Lewis,
63 Mount Road, Canterbury, Kent
CT1 1YF. 01227 769 567.
Wanted: Remote -control handsets
for the following VCRs: Mitsubishi
HSM55, Sanyo VHRD4410E. E.J.
Edwards, 43 Hoose Court, Market
Street, Hoylake, Wirral L47 5AB.
0151 632 0614.
Wanted: Tuner for the Philips
Model 10CX1120/05R. Robert
Crooks, 42 Edenderry Village,
Shaws Bridge, Belfast BT8 8LG.
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Reports from
Michael Maurice
John Coombes
M. J. Cousins, MIEEIE
Pete Gurney, LCGI
Russ Phillips and
Owen Green

Panasonic NVJ308
This machine would intermittently
load or unload, sometimes stopping
at various modes. I replaced the
rather worn and blackened mode
switch, but this failed to cure the
problem. A replacement solenoid
was the solution, proved by a pro-
longed soak test. M.M.

Toshiba V4118
This machine wouldn't accept a
tape. The belt that connects the cas-
sette housing to the eject gear next
to the capstan motor had fallen off.
Replacing it wasn't the end of the
story however. The machine still
wouldn't load, because the motor
14V supply was low. TR201
(BD202) was found to be open -cir-
cuit. It had failed because the load-
ing motor was faulty: when I tested
it with a 12V supply it became hot
and drew 3A! A replacement load-
ing motor finally completed the
repair. M.M.

Sony SLVE40
When play or record was selected
there was a clicking noise from the
mechanism and, in play, an unsteady
picture would appear with wow on
the sound. I found that in these
modes the clutch wasn't slipping. In
this mechanism there's a gear that
engages with the clutch in the
rewind, fast -forward and unlace
modes: it engages with both sections
of the clutch to give full torque in
these modes. In play and record it
should disengage, but didn't.

VCR Clinic
The cause of the problem was on

the top side of the mechanism,
where the arm assembly trigger gear
(item no. 932) that engages with the
top plate was missing. Fortunately I
was able to obtain one from a scrap
Alba machine. This provided a com-
plete cure. The part number is 3-
946-920-01. M.M.

Osaki VCR34
The cause of intermittent playback
with these machines can usually be
traced to dry -joints at the plug -
socket connections on the top side
of the deck. J.C.

GoldStar GSE129010
If one of these machines won't
accept a tape, check whether diode
D521 is open -circuit. J.C.

Akai VSF410
The cause of intermittent no results
was traced to dry -joints at transistor
TR3. Resoldering restored normal
operation. J.C.

Samsung SV421K
There was no rewind or fast -forward
operation. After the usual checks to
ensure that the brakes were not
jammed on and the spools were free
to move I found that the lever pinch
cam (T228) was incorrectly seated.
Once its position had been corrected
I had rewind and fast forward. J.C.

Matsui VX1100
The problem was intermittent cut-
ting out in the playback, rewind and
fast -forward modes. After a lot of
checking, the mode switch was
found to be the cause. J.C.

Sony SLV353
This fault occurs only after very fast
rewind: when play is pressed at the
end of the rewind, the cassette is
ejected. The cause is the end -of -tape
leader overlapping the sensor, thus
preventing correct operation. In this

case however I found that the
PH001 supply -reel sensor Q001 was
open -circuit. J.C.

Tatung TVR6111
A fault you sometimes get is inter-
mittent operation/display. The
mechanical operation can also be
intermittent. Check crystal X801
which may be faulty or dry -jointed.

The cause of no rewind/fast for-
ward is usually the rubber damper,
part no. U153091. J.C.

Matsui VP9402
It said no rewind on the ticket, but
fast forward didn't function correct-
ly either - it consisted of a series of
very violent, erratic jerks. The deck
mechanism, which is the same as in
the VXA1100, lifts off the mother
PCB. To start with I checked the
mode switch, timing and idler,
which were all OK.

I then turned to items 31 and 34,
the clutch -gear supply and take-up
assemblies respectively. They can be
inspected by removing the polyslid-
er washers. The assemblies flew
apart to reveal that the shafts, which
should have been hexagonal, were
completely rounded on the supply
assembly and partly worn on the
take-up assembly. This explained
the loss of rewind and erratic fast
forward, as the shafts would just slip
to varying extents. Replacement
assemblies restored correct opera-
tion.

The only other problem I've had
with these decks has been intermit-
tent stopping and shut down, caused
by the two reel sensors. M.J.C.

Ferguson FV80B (R4000
Series)
There was cassette loading failure:
when a cassette was inserted it flop-
ped in rather than being drawn in,
and the mode motor laced up with-
out the cassette even being seated.

Tape loading should take place as
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follows. When a cassette is inserted
it activates a microswitch to power
the loading/mode motor which
drives the master cam. This is linked
to the 'lever cam gear casting',
which is in turn connected to the
cassette rack.

Because of metal fatigue the lever
cam gear casting had failed. It's
positioned under the master cam.
The replacement was easy to fit and
restored normal operation. M.J.C.

GoldStar GHV1240I
Tape damage was the main com-
plaint. An initial check revealed a
worn reel idler: once this had been
replaced the sluggish rewind/fast
forward speeded up. So far so good.
But there was an extra fault com-
ment, that the tape wouldn't rewind
fully. This was a more troublesome
problem.

When I watched the tape in the
rewind mode it would just stop, with
no sign of slowing down, struggling
etc. A new reel sensor optocoupler
made no difference.

A scope check showed that reel
pulses were present at pin 23 of the
syscon chip IC501, but they were of
low amplitude. The only compo-
nents between the reel sensor and
the chip form a digital transistor
circuit on the deck junction board.
The culprit was the 8.2kS2 resistor
R601. It feeds Q6DO, which ampli-
fies and sharpens the reel pulses.

NC HRJ220
The customer complained about tape
&Image. Tests showed that when
rewinding and stopping there was
much spillage from the take-up
.ipool. I cleaned the brake pads -
hey are of the black -material type
hat seems to disintegrate on touch -
mit this made no difference. So
vplacement brakes were ordered,
tlso a mode switch as a preventative
measure. The brake part nos. are
?Q46308A-2 (main brake) and
?Q46309A-4 (sub -brake).

Mode switch replacement is quite
ximplex, as it's buried beneath the
:ontrol cam. Once the mechanism
las been removed, along with the
:assette housing, the machine can be
tut into the "mechanism assembling
node". This is done by turning the
node motor belt towards the front
Intil a hole in the cam aligns with a
tole in the deck: at this point the
carious holes in components line up
with holes in the deck. Thus align-
nent is easy.

The replacement brakes corn-
iletely cured the tape damage prob-
em.

Sanyo VHRD4890E
The complaint with this S -VHS
machine was poor sound/picture in
the standard VHS mode, S -VHS
operation being OK. When I
plugged it in however the power
supply was tripping and failed to
start. A quick check on the capaci-
tors on the primary side of the
power supply revealed that C5013
(220, 10V) was leaking electrolyte.
When this and C5010 (1g, 25V)
had been replaced - they are both
rated at 105°C - the VCR powered
up.

Before the power supply was
recased, I checked the capacitors on
the secondary side for ripple with a
scope. Cl (47g, 50V) and C10
(330g, 6.3V) were low in value
and, on removal, were found to be
leaking electrolyte. At this point all
the other electrolytics on the sec-
ondary side were replaced as a pre-
caution.

Finally to the original fault,
which turned out to be severe pat-
terning and hiss on sound. They
were not present in the S -VHS mode
or at the scart socket. The UHF
modulator was the cause. P.G.

Sharp VCA63
This centre -deck machine frequently
died then returned to life again. In
view of the customer's report I sus-
pected dry -joints, and a good look
around revealed that plug PA in the
power supply was virtually unsol-
dered. But after resoldering it the
fault was still present. A further
check around the power supply,
with a magnifier, brought to light
the fact that one leg of C9 had a
hairline crack around the joint. This
turned out to be the actual cause of
the fault. P.G.

Mitsubishi HSB32
This VCR came in with a partially
laced -up tape stuck inside. At switch
on the machine returned to standby
after five seconds or so. Checks in
the power supply produced correct
voltage readings during the brief
period before shutdown, so attention
was turned to the loading motor
where a voltage check confirmed the
lack of any drive.

I disconnected the motor at the
plug and socket on the servo deck
and, to unlace the tape, applied to its
contacts 9V from a variable -voltage
power supply. I find that this is usu-
ally the best way, before proceeding
further, of checking the deck for
correct operation - customers have a
nasty habit of attempting tape
removal by force, which results in
additional problems once the origi-

nal fault has been put right. While
the tape was unlacing I noticed that
the motor had a bad spot on its com-
mutator. As a result the motor fre-
quently stopped and drew excessive
current.

After replacing the motor I
checked the TA72915 drive chip
IC4A2 and found that this had also
died - in fact it had split in two!
Once this item had been replaced
the machine worked correctly. P.G.

Ferguson FV72
The mechanism was jammed and
there was a tape in the fully loaded
position. At power up the capstan
motor could be heard to run just
before the machine shut down.
Removal of the base plate gives
only limited access, but enough in
this case to be able to see that the
plastic pulley on the capstan motor
had fallen off. It hadn't split, and
could be reattached soundly with a
small amount of Araldite. After that
the machine worked correctly. P.G.

Panasonic NVSD260
This reasonably new K -deck
machine intermittently failed to load
a tape. The cause was dry -joints at
the end sensors. To be on the safe
side, and because the mechanism
had to be removed to get at the
offending items, I also resoldered
the sensor LED. R.P.

Panasonic NVD80
This machine worked all right but
the display didn't light up. There
was no 33V feed from the power
supply because R1016 (2.252, 0.5W)
was open -circuit. R.P.

Hitachi VC102
The power -on indicator switched off
after about ten seconds because the
microcontroller chip sent an 'of
signal to the power supply. There
was a tape inside the machine. After
chasing a few red herrings I found
that the STK5471 regulator chip was
the cause of the fault. O.G.

Ferguson FV105HV
Tape loading problems were caused
not only by broken gears on the cas-
sette housing but also by a tiny
microswitch on the main circuit
board, underneath the mechanism
assembly. O.G.

Samsung 517220
There were no mechanical functions
and the loaded tape wouldn't eject.
Checks showed that the 12V supply
was low at only 2V. The cause of the
problem was the STK5333S power
regulator chip. O.G.
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A guide to which models have
been fitted with which CTV
chassis over the past ten years.
Compiled by Giles Pilbrow

Chassis Guide
The

following list of the models fitted with each Sony
CTV chassis released over the past ten years can be

particularly helpful when the service manual for a par-
ticular model is not available.

AE1 Chassis
A modular, large -screen chassis produced during 1987-
90. Model numbers that end in T or 1 incorporate a tele-
text decoder. An M in the model number indicates mono
sound. Nicam adaptor kits were available for some sets.
Remote control units RM670, RM671. Models are as
follows:

KV21XMTU KV21XMU KVDX21TU
KVDX2112U KVDX27TU KVDX271TU
KVM21TU KVM21U KVM2511U
KVX2121U KVX2129U KVX2521U
KVX2529U KVX21TU KVX25TU

AE 1A/AE1 B Chassis
These chassis are similar to the AE1 but have different
power and system control circuits. Nicam sound is stan-
dard. Produced in 1990. Remote control unit RM689.
Models are:

KVD2512U
KVE2512U
KVX2132U

KVD2912U
KVE2912U
KVX2532U KVX2932U

AE1C Chassis
As AEI MB but with different microcontroller circuits.
Some sets have a sophisticated colour decoder with a
digital comb filter. Produced during 199]-2. Remote
control units RM816, RM817, RM813. Models:

KVA2112U KVA2122U KVA2512U
KVA2522U KVA2912U KVA2922U
KVC2122U KVC2522U KVE2922U
KVE2925U KVM2521U KVM2531U
KVX2142U KVX2152U KVX2542U
KVX2545U KVX2552U KVX2942U
KVX2952U

BE1 Chassis
Basic mono sound chassis for small -screen sets pro-
duced during 1989-91. Model numbers that end with T
or I incorporate teletext. Remote control units RM670,
RM657, RM658. Models:

KVM 14TU
KVM16U
KVM2121U

KVM14U
KVM19TU
KVM2130U

KVM 16TU
KVM2120U
KVM2131U

BE2/BE2A Chassis
Basic mono sound chassis for small -screen sets pro-

duced during 1991-94. Model numbers that end with 1
incorporate teletext. Remote control units RM694,
RM841, RM820, RM826. Models:

KVM1400U KVM1401U KVM1410U
KVM1411U KVM1420U KVM1421U
KVM1620U KVM1621U KVM2101U
KVM2140U KVM2141U KVM2150U
KVM2151U

AE2 Chassis
Replaced the AEI C chassis for large -screen sets. Many
functions controlled by an 12C bus. The first Sony sets
to have service mode for all adjustments. All sets have
Nicam and teletext. Produced during 1992-93. Remote
control units RM830, RM832. Models:

KVB2512U
KVE2932U
KVX2162U

KVB2912U
KVS2912U
KVX2562U

KVE2532U
KVS3412U
KVX2962U

AE2A/AE2B Chassis
These two chassis are very similar. They differ from the
original AE2 in that they don't have a separate teletext
board - the teletext circuitry is incorporated on the M
board. Models with G in the number have a built-in
Astra satellite receiver with a VideoCrypt decoder. The
KVA2542/2942U have Dolby Pro -Logic sound. Sets
produced during 1993-94. Remote control unit RM831.
Models:

KVA2132U KVA2532U KVA2542U
KVA2932U KVA2942U KVE2542U
KVE2942U KVG2515U KVG2915U
KVS2922U KVS3412U KVS3432U
KVX2172U KVX2572U KVX2972U

AE2F Chassis
This is a top -of -the -range chassis with 100Hz scanning.
The KVW2812U was Sony's first widescreen model.
The KVW3212U is fitted with a PAL Plus decoder.
Produced during 1994-95. Remote control unit RM842.
Models:

KVS2942U KVW2812U KVW3212U

BE3B Chassis
A stereo sound chassis to replace the AE2B, though the
AE2B Dolby Pro -Logic sound models were continued.
Produced during 1994-96. Remote control units
RM833, RM837. Models:

KVX2102U
KVX2182U
KVX24WS1

KVX2502U
KVX2582U
KVX28WS1

KVX2902U
KVX2982U
KV25T1U
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13 Chassis
p -of -the -range digital chassis with 100Hz scanning,
lby Pro -Logic sound and digital picture effects such
picture -in -picture (PIP) and picture -and -picture

AP). Production started in 1995. Model KVS2952U is
urrent model. Remote control units RM831, RM838.
)dels:

128WS3U KV32WS3U KVS2952U

E4 Chassis
nilar features and specification to the AE3 chassis.
)duced in 1996. Remote control unit RM862. Models:

F32WS4U KV32WX4U

BE3D Chassis
New stereo sound chassis to replace the BE3B. Much of
the circuitry on the main board remains the same as in
the earlier chassis, but the A board is quite different.
Production started in 1996, still current. Remote control
units RM839, RM862. Models:

KV25F1U
KV29F2U
KV25X 1U
KV24WX1U
KN28WS2U
KV29FX11U

KV29F1U
KV25F3U
KV29X1U
KV28WX1U
KV28WF1U

KV25F2U
KV29F3U

KV24WS2U
KV32WF1U

BE4/BE4A Chassis
Mono sound chassis to replace the BE2 series. The BE4
chassis is used for portables, the BE4A in 21in. models
- much of the circuitry is identical however. The first

Sony chassis to incorporate all the teletext circuitry with-
in the main microcontroller chip. Production started in
1995, still current. Remote control unit RM836. Models:

KVM 1440U
KVM2171U
KV21T1U
KV14M1U

KVM1441U
KV16WT1U
KV21M3U
KV14T1U

KVM2170U
KV21M1U
KV21T3U

BE5 Chassis
A stereo sound chassis for use in small -screen sets.
Production started in 1996, still current. Remote control
unit RM836. Models:

KV21X1U KV21X4U KV16WS1U
KV2OWS1U

GE1 Chassis
A very sophisticated digital chassis with 100Hz scan-
ning. The first sets to feature Sony's completely flat FD
Trinitron tubes. Also the first Sony domestic TV sets to
have VGA inputs to provide direct connection to a PC.
Production started in 1997, still current. Remote control
unit RM862. Models:

KV28FD1E KV32FD1E

LE1 Chassis
Sony's first LCD back -projection models for domestic
use. Sets are considerably more compact than conven-
tional CRT projection ones. Production started 1996,
still current. Remote control unit RM838. Models:

KL37W1U KL50W1U KL50W2U

LINE OUTPUT TRANSFORMERS
OVER 100 MODELS AT LOW PRICES

VIDEO HEADS FROM £6.99
OVER 200 MODELS

NIKKAI BABY 10
REGULATORS £11.00

DEGUSSING ROD
£29.99

ELC EAST LONDON COMPONENTS
AUDIO TELEVISION VIDEO

COMPONENTS AT VERY KEEN PRICES
TEL 0181-472 4871 FAX: 0181-503 5926 AKAI

CT2569E 16.99
CT2892E 16.99
AKURA
CXIO 16.99
BEKO
16328NX 19.99
16228NX 19.99
BUSH
21147 16.99
3114T 16.99
DECCA
DN8652 16.99
0T9476 16.99

NEI
1451R 16.99
NIKKAI
BABY 10 16.99
NT14 16.99
N720 16.99
PANASONIC
TLF14567 20.00
TLF14568 20.00
TLF14585 20.00
TLF14586 20.00
TLF14592 22.00
TLF15505 22.00
TLF15506 22.00

AN5512 1.99
AN5515 1.99
AN5521 1.99
BA3910 12.99
BA3918 12.99
BA3920 4.99
BA5408 4.99
BA5410 3.50
8A5412 3.50
BA6109 1.80
BA6122 3.99
0.96209 2.60
6A6219 1.99
8A6222 1.99

TDA15530 6.99
TDA15140 6.99
TDA15570 3.99
TDA15580 3.99
TDA2005 1.70
TDA2030 1.30
TDA2040 1.70
TDA2052 3.60
TDA2578A 2.99
TDA2579A 2.60
TDA2653A 3.25
M54545L 3.40

M54648L 3.99

TA7270 2.60
TA7271 2.50
TA7279 3.99
TA7281 2.75
TA7283 3.00
TA7288 4.29
TA7299 3.99
TA8214 3.ao
TA8215 3.80
TA8216 4.25
TA8217 2.99
TA8218 7.50
TA8220 5.99
TA8221 8.99
TA8227P 3.99

VHS ALIGNMENT TAPE
BAND TRACKING, TAPE
TRANSPORT, FM PICTU

CURVE, AUDIO SYNC HEAD
AZIMUTH TRACKING

PLAYBACK SWITCHING
POINT
£39.99

4 WAY UNIVERSAL
REMOTE

Unique illuminated
key (TV, VCR, SAT,
CDIHI-FI) indicators

Macro function key

24 bit processor

Ergonomically
designed keypad

Replaces up to 4
remote controls

Child security feature

Fastextlteletext

£12.99

- -
_

1 2 3 4

5 6 7 8

a 9 0

C!?

oi

-

,,,,,,iij'

DV9499 16.99
7N9422 16.99
FERGUSON
7X85/86 16.99
7X90 16.99
TX100 18.99
511(7 16.99
591(7 16.99
66M3 16.99
A51F 16.99
FINLUX
2482 19.99

TLF15534 28.00
PHILIPS
2A/3A 16.99
CTXE/S 16.99
GRIAX 16.99
GR2 2AA 22.00
CP90 16.99
CP110 22.00
SAISHO
CT14R 16.99
CT142RX 16.99
CTI49TXA 16.99

BA6229 2.99
BA6238 1.99
BA6239 2.60
BA6247 3.50
CNX62A 1.99
CNX82A 1.99
CNX83 1.99
CNY75 1.09
CNY65 4.99
HA11423
HA13001 1.99
HA13108 3.50

MC1330673 3.99
MC13309T3 3.99
PAL003A 20.00
PAL30298 14.99
STK463 10.00
STK465 11.00
STK3082 I 8.50
STK4121 II8.50
S7K41311 6.50
S7K41321 7.00
STK41411 6.60
S744141 8.00

TA8427K 3.99
TA8659AN 12.99
TA8690AN 12.09
TDA3560 3.25
TDA3561A 3.50
TDA3562A 3.99
TDA3565 2.99
TDA3640 3.99
TDA3654 1.70
TDA3653B 1.99
TDA3651 1.99

PATTERN
GENERATOR

Colour bar, Cross hatch,
Staircase.

COMPACT PORTABLE
£84.99 only

GOLDSTAR
CBT2162E 19.99
C1T9508 16.99
GOODMANS
CTV14R 18.99
CTV2180 18.99
TV2ORC 18.99
GRUNDIG
CUC2401 21.50
CUC3400 21.50
HINARI
CT14 19.99
CT2OR 16.99
TVA1 16.99
HITACHI
c2114T 24.99
C21181 24.99
C21P226 24.99
025581 24.99
CP72036 16.99
CPT2158 16.99
CP72178 16.99
CPT2478 16.99

SAMSUNG
CB514F 18.99
C7541ZG 16.99
SANYO
CBP2146 22.00
CTP6265 22.00
SHARP
C1411S 31.00
DV5401S 16.99
SV2887S 20.00
SONY
KV2052UB 18.99
KV2096UB 16.99
KV21XRTU 16.99
KV211XMTU16.99
KV2252UB 16.99
KV25XSTA 16.89
KV27XRTU 16.99
KV2766U8 16.99
KVA2121D 16.99
KVDX2ITU 16.99
KVM2ITU 16.99
KVX2121U 18.99

HA13117 2.99
HA13118 2.99
HA13119 2.99
HA13128 4.99
HA13130 16.99
HA13150 14.99
LA 14.99
LA4270 2.99
LA4280 3.99
LA4282 5.99
LA4440 2.25
LA4445 2.80
LA4446 2.99
LA4460 1.60
LA4461 1.60
LA4465 2.99
LA4466 2.99
LA4475 2.99
LA4476 2.99
LA4485 2.99
LA4495 3.99
LA4496 3.99
LA4508 2.60

STK41421
STK41511
STK4152 I
STK4162 I
STK4171 I
STK41721
STK4182I
STK41921
STK5434
STK5481
STK5490
STK7226
STK7253
STK7308
STK7348
STK73605
9TK73410
STR4211
STR5412
STR6020
STR10006
STR41090
STR50020

2.50
8.00
9.00
8.00
8.60
9.00

10.00
10.00
7.00
6.00
6.50
8.00
8.60
4.80
4.60

12.99
8.09
5.99
4 .50
4.50
6.00
6.00
6.50

TDA4500 3.99
7DA4503 5.25
7DA4505E 4.99
TDA4505M 12.99
TDA4600 1.99
TDA4601 1.99
TDA4605 2.99
TDA4950 1.99
TDA8137 3.99
TDA8138 3.99
TDA8139 3.99
TDA8170 2.99
TDA8171 7.99
TDA8172 3.60
TDA8175 2.99
TDA8177 3.60
TDA8178FS 4.25
TDA8179S 7.99
TDA8305 10.00
TDA83500 3.99
TDA8380 2.60
TEA1039 1.99
TEA2018A 1.99
TEA2019 1.90

Capacitance Meters
Capacitance Meter PG015

i I I

An accurate, capacitance meter
providing measurements over a

very wide range.

OTO 2000UF
ACCURACY 0.6%

£29.99

REPLACEMENT REMOTE
CONTROLS FROM £5.99

ELC EAST LONDON COMPONENTS
63 PLASHET GROVE, EAST HAM,

LONDON E6 1AD. TEL: 0181-472 4871
two minutes walk from Upton Park Tube Station

VISIT OUR SHOP

OPEN MON-SAT 9AM.6PM

100'S OF TOOLS, COMPONENTS

INSTRUMENTS, REPAIR KITS,

BOOKS & CABLES TO CHOOSE FROM

ADD E1.50 P/P + 17.5% VAT

ALL GOODS DESPATCHED SAME DAY

PRICES SUBJECT TO CHANGE WITHOUT

NOTICE VISA ACCESS ACCEPTED.

MIN ORDER £6.00

ITT
COMP 80R 18.99
C73425 16.99
DIGI 3 110 18.99
ST3876 16.99
7X3537 16.89
JVC
C21E1E 18.99
LOEWE
ART 1 16.99

KVX2542U 16.99
KVX2932U 18.99
KVX2941U 16.99
TOSHIBA
140R4W 25.00
1400TBT 16.99
1433E4WR 26.00
145R7BZ 25.00
15519BW 18.99
1751981 16.99

LA4597 2.99
LA4700 3.99
LA4705 10.00
LA7800 1.80
LA7801 1.95
LA7830 1.99
LA7832 3.99
LA7833 3.99
LA7835 1.99
LA7836 2.99

STR50105 4.99
STR54041 5.60
STR58041 5.50
STR59041 8.50
STRM6545 10.00
STRD1706 7.99
STRD1806 6.99
STRD1816 5.99
STRD4420 6.00

TEA2029C 3.99
TEA2031A 1.60
TEA2164 2.99
TEA2165 3.99
TEA2260 2.99
TEA2261 2.99
TEA5101A 4.25
TLP621 2.99
UC3842 1.99

Transparent Service/Cassette
£6.50

CLASSIC M16.99 2100185 20.00 LA7837 2.99 STRD5441 6.00 UC3844 1.99 Hitachi/Sahara Mains Switch
PROF! S 2818.99
MATSUI
1440A 18.99
209R/T 25.00
MITSUBISHI
CT2145EPM16.99
CT2146LM 16.99

21578B 16.99
22114B 36.00
28120BT 30.00
A72078/25 30.00
812079/15 16.99
AT2079/23 16.99
AT2079/40 16.99

LA7838 6.99
M54544L 2.99
TA8691N 8.60
TA8701AN 2.99
TA8718 5.99
TDA1515 2.50
TDA15520 6.99

STRD5541 7.99
STRD6008X 6.00
STRD6108 7.99
STRD6202 7.99
TA8205 3.80
7,48211 2.60
TA8210 3.50

UPC1288 3.99
UPC1298V 3.99
UPC1310V 7.99
UPC1335V 5.99
UPC1379C 2.25
UPC1394 1.90
UPC1488 2.60

.

£1.99 24 A t,W,.;
711111;r

N. .,,

TDA8178S
REPLACEMENT £7.99

I REMOTE TESTER £14.99 LOPT TESTER £29.99 FREQUENCY COUNTER £99 SOLDERING STATION £50.00
SATELLITE FINDER KIT £29.99 MICROWAVE LEAK DETECTOR £14 99 DIGITAL MULTIMETER FROM £9.99



The Mitsubishi Euro 12 Chassis
John Coombes on what to check when tracing the causes of faults
in these 21, 25 and 29in sets

The Mitsubishi Euro 12 chassis was used in a num-
ber of models that were on sale during the period
1991-93, including the CT21A2STX,

CT21A3STX, CT25A2STX, CT25A3STX, CT25A4-
STX, CT25A6STX, CT29A4STX and CT29A6STX.
As usual, we'll start with the power supply.

Power Supply Faults
The power supply circuit is shown in Fig. 1. It's a chop-
per arrangement that uses a master -slave IC control sys-
tem, with transformer coupling (T902) between the
master chip (I'EA5170) on the secondary side of the cir-
cuit and the slave chip (TEA2261) on the primary side.

The most common fault is no results. The mains on/off
switch S991 may have failed - it tends to go open -cir-
cuit, possibly at only one pole, live or neutral. Check the
2AT mains input fuse F991, which may have blown vio-
lently. Also check whether the 4.70, lOW surge limit-
ing resistor R901 is open -circuit. If either of these items
is open -circuit, the things to check are the four BYW56
mains bridge rectifier diodes D901-4, the degaussing
posistor RP901 and the 2SD1887 chopper transistor
Q901. If the latter is short-circuit, the RD3OFB1 zener
diode D908 that's in series with it will probably also
have shorted: don't check D908 in -circuit - the low -
value current -sensing resistors R911/12 in parallel with
it may result in a false short-circuit reading.

Q901 may have failed because of a dry -joint at its col-
lector. Check this carefully. Also check for dry -joints at
its heatsink. A dry -joint here can result in a flashing pic-
ture for several weeks before Q901 fails. It may be nec-
essary to replace the two chips, IC901 (TEA2261) and
IC950 (TEA5170) if Q901 has failed. Always replace
them as a pair. Another item to check is zener diode
D909 (RD4.3EB2) which may be short-circuit.

Another possible cause of fuse blowing is the chopper
transformer T901. It may have shorted turns.

If the receiver is just dead, check the start-up resistors
R902 (10L52, 2W) and R903 (8-21a 2W) which may
have gone high in value or open -circuit. If they are OK,
check whether R920 (5.652, 3W) is open -circuit. Other
things to check if necessary are D911 (EQA02-14B),
which may be short-circuit, and D905 (BYD33G) and
R904 (1552, 2W), either of which may be open -circuit.
It may be necessary to replace IC901/IC950, again as a
pair. On a few occasions we have found that dry -joints
at the chopper transformer T901 are the cause of this
problem. Resoldering should cure this

Another thing to check on the primary side of the cir-
cuit is whether L902 is dry -jointed.

The set may be dead because of a fault in the HT cir-

cuit. The HT at TP91 should be about 120V. If there is
no voltage here or a very low reading, check whether the
RU4AM HT rectifier diode D951 is open -circuit or its
reservoir capacitor C972 (100µF, 200V) is short-circuit.
A low HT voltage reading could be because C972 or
C971 (also 100µF, 200V) is open -circuit. The alterna-
tive is a short-circuit in the line output stage. This can be
checked by disconnecting one end of R557 (8.20, 10'W)
and adding a 60W bulb across C971 as a dummy load.
If the lamp lights and a multimeter connected at test
point TP91 produces a reading of 120V, the fault is in
the line output stage. See later. If the reading is low or
missing check the power supply.

You might however find that the HT voltage is high.
In this event check whether Q901's base drive coupling
capacitor C906 (47µF, 50V) is open -circuit. In this
event the HT line usually rises to about 200V and the
line output transistor Q552 goes short-circuit. If C906 is
OK, check D907 (RD3.0FB1) and R907 (18Q, 0.5W). It
may be necessary to replace all three components.

No results may mean that the 5V supply is missing.
Check whether circuit protector Z953 (PRF3150) is
open -circuit. If so, D954 (RU4Z) and/or C958 (1,000µF,
16V) is probably short-circuit. Alternatively the
SI3050C 5V regulator chip IC952 might be dead or dry -

jointed - possibly at all of its connections.
The 12V supply is protected by Z952 (PRF3150).

When it goes open -circuit there is no feed to the tuner
and IF unit. If the SI3120C 12V regulator IC951 is
faulty there may be patterning on the screen. If neces-
sary check whether C952 (2,200µF, 25V) and/or C973
(3,300µF, 16V) is open -circuit or intermittent.

Loss of the 5V or 12V supply could of course be due
to a short-circuit across the line. Loss of the 24V supply
means no audio - also no degaussing, see below. Check
whether protector Z956 (PRF5000) is open -circuit. If so
D955 (BYW95B) and/or C960 (1,000µF, 35V) could be
short-circuit. If they are OK the short is in the audio sec-
tion - see later.

The 28V line supplies the field output stage. If this
supply is missing, check whether R976 (0.8252) is open -

circuit and/or D952 (RU4Z) or C956 (1,000µF, 35V) is
short-circuit. Otherwise check for a short in the field
output stage - see later.

The degaussing circuit is a little unusual, see Fig. 2. In
addition to the conventional posistor there's a relay to
control the degaussing. The relay driver transistor Q903
receives at its base a command from pin 5 of the micro -

controller chip IC701. When it's switched on, the relay
contact closes and degaussing takes place. The relay cir-
cuit is supplied by the 24V line.
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The Line Timebase
The majority of line timebase faults will also produce
the no results symptom. The most common fault is a
short-circuit line output transistor (Q552), which is type
2SD1877 in 21in. sets and type 2SD1878 in larger -
screen sets. A short-circuit line output transistor could
mean that the HT is high because of failure of C906 in
the power supply, see the previous section. If the HT is
correct, check for dry -joints at Q552's heatsink. The
first symptom that these produce may be interference
lines on the picture. If this is allowed to carry on, Q552
will eventually be destroyed. The interference on the
picture plus an arcing sound can also be caused by dry -
jointing at the collector of Q552. Shorted -turns in the
line output transformer T552 will also destroy Q552.
Another thing to do if necessary is to check for dry -
joints at the small choke (L556) that's in series with the
emitter of Q552. For repeated failure of Q552, check
whether there are dry -joints at the line driver trans-
former T551.

If there are no short-circuits in the line output stage,
check whether the 120V supply is reaching the collector
of Q552. The feed resistor R557 (8.20, lOW wire -

I4
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100 12V

Power
switching

from 1C701

pin a

C974
3300
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wound) could be open -circuit if this supply is missing.
If R557 is OK with no voltage at its input side, check
back to the power supply. If there is voltage at both
sides of R557, check carefully for open -circuits or dry -
joints at pins 1, 6 and 2 of T552.

There could of course be no line drive. If there is no
supply at the collector of the 2SC2482 line driver tran-
sistor Q551, check the driver transformer T551 for an
open -circuit or dry -jointed primary winding and, if nec-
essary, whether the feed resistor R554 (6.8k0, 5W) is
open -circuit.

If there is no line drive at the base of Q551 or the
waveform is incorrect, the MC44000VCJ colour
decoder/timebase generator chip IC201 is suspect. It
may be necessary to check this chip by replacement.

If there is still no line output stage operation, the scan
coils might have shorted turns.

Field Timebase Faults
Field collapse is the most common fault here. First
check whether the 28V supply is present at pin 2 of the
TDA8178S field output chip IC451. If not, check R976
(0.8251, 0.5W), D952 (RU4Z) and C956 (1,000g, 35V)

5k6

5k6

[BM

Fig. 1: The
chopper power
supply circuit
used in the
Mitsubishi Euro
12 chassis.
Some sets
have more
than one
mains filter
choke.
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control. Degauss
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ID435I
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1N400310

24V

On/off control
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in the power supply. R976 will go open -circuit if D952
or C956 is short-circuit or there's a short in IC451. If
there is still field collapse after replacing IC451, check
whether the flyback boost capacitor C452 (220µF, 35V)
is open -circuit. IC451 will be ruined if this capacitor is
faulty. Also check whether the associated 1N40031D
diode D451 is open -circuit.
If necessary check for field drive at pin 7 of the

MC44000VCJ colour decoder/timebase generator chip
IC201, and that there's a field ramp at pin 6. IC201 is
suspect if these waveforms are missing - check it by
replacement.

If still in trouble, check whether the field scan coils are
open -circuit and for dry -joints at the connection plug
and socket. Ensure that they are making correct contact.
If there is intermittent field collapse, check all the pins
of IC451 for dry -joints. Check pins 6 and 7 of IC201 if
necessary.

Colour/display Faults
If there's just a bright raster, check for a dry -joint at pin
6 of the line output transformer T551. Then check
whether R553 (2.20, 0.5W safety) and/or D556
(BYD33G) is open -circuit. If so, check whether C565
(47µF, 250V) is short-circuit. Check the connector (LB)
to the tube base panel: ensure that there are no dry -joints
at pin 1 at either end.

If there is a bright raster and the 200V supply at the
tube base panel is OK, check the RGB outputs at pins
17, 18 and 19 of the MC44000VCJ chip IC201.

If the raster is very bright with flyback lines, the tube's
first anode supply control may be defective. This fault
may intermittent, flickering up and down.
The reverse condition, a blacked out screen or just

very low luminance, can also be caused by a faulty
screen (A1) control. Alternatively, the luminance output
at pin 29 of IC201 may be missing. If so replace IC201.
It may be necessary to check the luminance signal path
via pins 3 and 6 of the NJM2209S sharpness control
chip IC202 to pin 17 of the TDA4565 CTI chip IC602.
Check the waveforms and DC conditions at these pins
carefully.

For loss of one colour, check the relevant
2SC2688/2SC2482 output transistors on the tube base
panel. These are Q651/658 red, Q652/659 blue and
Q653/660 green. The loss may be intermittent. In this
case check for dry -joints at these transistors. Check the
DC conditions at their pins carefully.

Loss of one colour can be caused by a faulty tube. The
emission of one gun could be very low. Check also for
a possibly open -circuit heater - this fault can usually be
seen, with only two of the heaters in the row lit. Check
for dry -joints at the CRT pins and ensure that they are
making correct contact with the base.

If the symptom is incorrect grey scale, check the
1N4148 diodes D655/6/7 which can become leaky.
Otherwise the output transistors and IC201 are suspect.

If necessary check Q710 (JC501Q, R) by replacement -
it's associated with the microcontroller chip.

For complete loss of colour IC201 (MC44000VCJ) is
suspect, but check for dry -joints at its pins before trying
a replacement. The 17.7MHz crystal X601 is also sus-
pect. It may be dry -jointed or faulty. On rare occasions
you might find that the CXP80424 microcontroller chip
IC701 has set the colour at a low level. It may be incor-
rectly programmed or need replacement.

Tuner/IF Faults
A broken aerial socket can be the cause of snowy/grainy
pictures: if the fault is intermittent, the socket could be
dry -jointed. Check the aerial as well. If there is white,
chalky dust in the socket, water is probably coming
down the inside of the aerial lead. The water usually
enters at the aerial connection on the roof and is then
sucked down by syphonic action. Another cause of
snowy pictures is a low -gain tuner (TU101) - the RF
amplifier packs up. Because of the compact construction,
it's advisable to replace rather than try to repair the tuner.
If there's no tuning, check for 33V at pin 14 of the

tuner unit. Absence of this voltage usually means that
R971 (18ka 2W) is open -circuit or IC955 (µPC574JK)
is short-circuit.

Dry -joints in the tuner and/or IF module can cause
many intermittent symptoms such as a blacked out pic-
ture, black lines flickering across the screen, loss of sig-
nals when the set has been on for a long time or a blank
screen with loss of the on -screen graphics. Dry -joints in
the IF unit can cause a double -image effect, akin to pic-
ture ghosting. It's best to replace the tuner and IF mod-
ule as a pair. The tuner is part no. 295P397030, the IF
module (IP101) part no. 305P700030.

Sound Faults
The sound output chip is IC361 (TA8200AH). If there's
no sound, check the DC conditions at the pins of this
chip, which may have failed. If still in trouble, check the
DC voltages at the Nicam board's connection pins.
Crackling on sound or Nicam dropout is usually caused
by dry -joints on the Nicam PCB.

With some earlier sets you can get an audible whistle
at about 1kHz when a Nicam transmission is being
received. Use of the volume control varies this whistle.
To cure the fault, connect a wire link between the nega-
tive terminals of C3342 and C3346 on the print side of
the Nicam PCB. This link should be insulated and run as
close to IC3305 as possible.

Incorrect EEPROM Operation
Corrupted data in the X24C04P EEPROM IC702 can
cause many different faults such as no text, no Nicam
sound, and incorrect height, width, brightness etc. set-
tings. A kit is available from Mitsubishi, part no.
263P434020. It includes two pull-up resistors and an
0.1g capacitor. After fitting it, refer to the service man-
ual for reprogramming information.

Remote Control Faults
If the handset does not emit command signals, check the
batteries and/or the battery terminals. Check for corrod-
ed contacts or dry -joints. If necessary check the LED for
dry -joints and the crystal (X1) for dry -joints or broken
connections.

A cracked PCB or liquid contamination can result in
non -operation, intermittent operation or incorrect oper-
ation of the pushbuttons.

The M50461-113FP chip may be faulty. Contamin-
ation can cause corrosion or clogging between its pins.
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A Hi -8 Video Problem
One of our customers asked us to look at his Sony EVS1000E
111-8 VCR, which he used for editing camcorder tapes and

for transfer to VHS. It had suffered from an unusual fault from
new. When he used it to play back a standard -play (SP) 1-11-8
recording made by his camcorder, the picture was covered with
white spots - similar to the effect produced by a poorly earthed
head drum. Playback of the VCR's own recordings was reason-
ably good. LP camcorder recordings were also played back with
little problem. The EVS1000E is a well -specified machine, with
good slow -playback modes via a jog/shuttle feature, Nicam off -
air sound, PCM and hi-fi stereo etc.

Our first checks were on the anti -static brush and the earthing
of the head drum and head amplifier sections. Everything was
OK. We next checked and set up the tape path alignment, tape
tension etc. The FM signal was checked, also the supplies and
the signals to the head amplifier assembly. No problems. After
finding that the DOC adjustment was correct, we decided to
check the head Q (playback frequency) adjustments, using the
relevant test tape.

There are two SP -mode adjustments, one for each head. Both
could be set up all right, but the ch. 1 adjustment also altered the
picture's spottiness. Unfortunately we didn't appreciate the sig-
nificance of this at the time! Our next step was to replace the
upper drum assembly. This was not a good move - it's expensive,
and made only a small difference to the symptom.

What was going on? The important points were that only SP

camcorder recordings produced the fault symptom, and that the
EVS1000E has an unusual head drum configuration. It has sep-
arate SP and LP heads, unlike the customer's CCDV800E and
most 8mm camcorders which use LP heads for both tape speeds.
LP heads have a narrower gap than SP ones of course.

As the camcorder has only LP heads, its SP -mode recordings
have guard bands between the tracks (the VCR has full track -
width SP heads that don't produce guard bands). The cause of
the trouble was that one of the VCR's LP heads was perma-
nently switched on. During playback of the machine's own SP
recordings some off -tape information was picked up. This did
not degrade the picture significantly - after all, the two LP
heads are active in the trick -playback modes, providing good
still pictures etc. But when an SP camcorder tape was being
played back the active LP head was looking at either the guard
band or was completely off -tape, thus producing the 'static'
type interference. It took us a while to figure out what was hap-
pening!

Why was one LP head permanently active? Because of a man-
ufacturing error: C102 (1.5pF electrolytic) had been fitted the
wrong way round. It's part of the head switching circuit, which
normally shorts out the ch. 1 LP head in the SP mode.

You are unlikely to come across exactly the same component
problem, but the effect on the picture produced by different
head types and thus different track layouts may be worth bear-
ing in mind. D.C.W.

A whole station for the price of
a London -Edinburgh return.

AliteammVf--- -
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a bench stand and a temperature feedback controlled soldering iron.

Unlike 'energy controllers' this station will electronically control the tip
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safe station which has digital readout, electronically lockable settings

and many other features. For details, or a copy of our brochure
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Our heading
photo shows
the Powermax
PC extender
units.

Powermax and Clipper
Remote Control Extenders
Eugene Trundle tests some UHF remote control extender systems
imported by Celtel Ltd. The user in one part of a house can operate
equipment in another part

Most households now have more than one TV set.
Typically there's a large -screen set in the living

room and one or more smaller ones in other rooms.
Very often they are all fed from the main, external aeri-
al via an RF distribution amplifier: indoor types are
readily available from DIY stores. The satellite receiv-
er and VCR are seldom duplicated elsewhere in the
house - because of the expense and the need for a dual-
LNB where two satellite boxes are to be fed from one
dish.

But satellite TV and video playback can be viewed on
any of the smaller sets so long as the aerial feed to the
RF distribution system is looped through the satellite
box and VCR, whose UHF outputs can be added to the
off -air broadcast signals. They can then be tuned in by
any of the receivers. The problem that arises is how to
control the satellite receiver and VCR from the bed-
room or wherever: IR commands cannot pass through
walls and floors!

Mode of Operation
Hence the Celtel units reviewed here, which extend the
operating range of an IR handset housewide. Working
to Approval Standard MPT340, they use an RF link at
about 418MHz, with a maximum power of 250µW.
Basically the IR light beam is detected and converted
into a low -UHF signal for transmission to a small tele-
scopic aerial on a repeater unit. The latter is placed
within sight of the equipment in the living room and
recreates the original IR control code. Hey presto, the
gear does what it is told, maybe freeze -framing a win-
ning goal kick or zapping through late -night satellite
programmes, wherever you happen to be using the
handset.

Clipper
With this version the transmitter consists of a battery -
powered extension at the front of the handset. About
half the size of a matchbox, it's fixed by a Velcro pad
- two pad sets are provided. A LED flasher shows
when it is working: there's no need for an on -off switch
or aerial. Its RF output is picked up by the mains -pow-
ered repeater unit, which is a stylish, dark -toned
`squashed dome' with a 17cm telescopic aerial. This
design has the advantage of complete freedom of hand-
set movement, because you carry the tiny transmitter
with you.

I tried it at various sites and at most of them had no
communication problem - modern houses tend to have
plasterboard internal walls that RF signals pass through
with ease. There were a few dead spots in a large,
Thirties house that had solid brick internal walls, partic-
ularly when linking from a back first- or second -floor
room to the living room at the front on the ground floor.
I'm told that there is a possible mod to overcome this
should it be required - with too much sensitivity you
run the risk of interaction between devices operating in
adjacent houses. In practice this is, I gather, not too big
a problem. Apart from this the device worked very well.

Powermax
This extender uses the same sort of repeater unit as the
Clipper, but the remote control IR receiver/RF convert-
er consists of a second mains -powered dome (no aerial)
which is placed in the room from which control is to be
exercised. The test one went on the bedroom dressing
table. While command transmission is now confined to
one room, there's the advantage of an unencumbered
handset - and as many of these can be used as you like,
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the codes from each being faithfully replicated in the
living room. So this system lends itself to such things
as remote control of a Hi-Fi system with extension
speakers in addition to the role previously described.
You can zap radio stations, control the volume and nav-
igate around CDs.

This system also worked well for me, with no trans-
mission problems, the link being point-to-point rather
than mobile.

Conclusions
In the workshop, which is a lively environment from
the equipment and interference point of view, I didn't
come across any bad effects with either system - no
radio reception nasties, and no interaction between
remote commands. I was unable to get inside any of
these modules to explore their secrets!

One of our customers discovered a perhaps unique
application. A keen videographer, he has a camcorder
and auto -editor in his den and uses a Powermax to relay
the latter's IR commands to an S -VHS VCR in the liv-
ing room. He can thus produce an edited master tape
from afar, saving the need to buy a second deck or carry
the first one to and fro!
These useful and ingenious systems are worth their

price to the sorts of households that have a use for
them, and are a good sideline for dealers and work-
shops involved with TV, video and satellite sales,
installation and repairs.

The list price of each of these extender systems is
£49.95, but they are typically offered for sale at about
the £40 mark - both figures include VAT. Trade dis-
counts are available from distributors such as Willow
Vale, also from the importer Celtel Ltd., PO Box 135,
Basingstoke, Hants RG25 2HZ - phone 01256 364 324,
fax 01256 818 064.
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Book Review Old Television by Andrew Emmerson, published by Shire Publications
Ltd., Cromwell. House, Church Street, Princes Risborough, Bucks HP27
9AA (telephone 01844 344 301, fax 01844 347 080) at f2.95. 32 pages.

This entertaining and well -illustrated
I little book tells the story of early TV

from the period of Baird's initial
experiments in the mid -Twenties to
the start of colour television in the UK
in 1969. So its main concern is with
the 405 -line era and the early dual -
standard days. Throughout there's
much on the sets of the time, without
going into circuit technicalities.
Rather, the book is intended, as it says

in the introduction, as a handy guide to television in general,
and to viewing television in particular.

In the chapter headed "the culture of the first television gen-
eration" we get a fascinating account of TV's impact on home
life in the Fifties and Sixties. This is followed by information
on channels, stations and idents. To conclude, the book tells
you about the vintage -TV hobby, where you can get to see
early TV sets and other equipment, and provides a list of soci-
eties and sources of information.

While I appreciate that Andy had limited space in which to
cover what is quite a large subject, I do feel that he - and oth-
ers in the UK - have been a little unfair to the achievements of
pioneers in the USA in the early days, by RCA in particular.
Vladimir Zworykin had filed a patent application for an elec-
tronic camera tube - the key to practical television - in 1923,
while working for Westinghouse. His research continued for

several years. In the early Thirties EMI, working along similar
lines in the UK, patented the first practical electronic camera
tube. This was the Emitron, in 1932. Zworykin had joined RCA
in 1929 however, and had by 1931 taken the development of
his iconoscope tube an important stage further. A practical
iconoscope tube was announced by RCA in June 1933. That
same year RCA demonstrated a complete, all -electronic TV
system, with transmissions from the company's W2XBS trans-
mitter atop the Empire State Building. The standard was 240
lines with 24 sequential frames per second. By June 1936 RCA
was using 343 lines with 30 interlaced fields per second. In the
same year the US Radio Manufacturers' Association proposed
a 441 -line system, which was successfully developed by Philco
with a demonstration on February 1 1 th 1937.
Yes, EMI and the BBC got there first, in 1936, with a regular

405 -line TV broadcasting service. But had it not been for the
Depression and bickering over standards, TV broadcasting in
the USA would have started earlier than it did (in 1939).
Really, it was neck and neck.
Others - Telefunken in Germany for example - were pretty far

advanced by the mid -Thirties. And it's important to appreciate
that Prof. Boris Rosing (Zworykin was a pupil of his) gave the
first demonstration of a crude TV system, with a mirror -drum
scanner and a CRT for the display, in St. Petersburg in 1907.

But enough of this! If you are interested in TV's impact dur-
ing its early years you will find Andy's book a good read.

J.A.R.
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DX and Satellite
Reception
DX and satellite TV news and reception. A phase -shift system for inter-
ference cancellation. The 1998-2000 edition of the World Satellite Yearly
reviewed. Roger Bunney reports

Come Sporadic E reception dur-
ing late April suggests that the

1998 season will be an improve-
ment on last year. At 0745 on the
23rd I saw a weak, slow -fading
PM5544 test pattern on ch. 4, with
the aerial pointing to the SE. Its
identification was too fuzzy to dis-
cern, and the signal faded out after
fifteen minutes. A slow -fading

Band I is char-
acteristic of very long single -hop

Preamp

Phase

Preamp

Attenuator

Wideband
combiner

Interference -free
output

AU 261

Fig. 1: Todd Emslie's nulling system for interference
cancellation.

Ti
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Vern

Fig. 2: The phase -shift circuit. T is a 1:4 (75/30051)
transformer. VRI and VR2 are both 5161 linear
potentiometers. Cl and C2 are 0-01pF. The compo-
nents should be housed in a small metal box.

SpE reception. Peter Schubert
(Rainham) noted weak SpE activity
on chs. E3/R2 on April 26/27th.
Then a strong SpE opening
occurred on May 1st, with TVE
(Spain) ch. E4 received in the early
evening -a bullfight of course!
Only days now to the proper start
of the season!

Todd Emslie (NSW, Australia)

highlights there. F2 layer reception
from the States across the Pacific
has improved, reaching as high as
36MHz. F2 back -scatter has been
noted, giving New Zeland ch. 1
(44.25MHz) from the NE in mid -
April. Highlights of the past season
include Thailand ch. E3 and China
ch. R1 on March 25th, also
Japanese beacons/radio amateurs at
50MHz. Last December Hawaii
Khon-TV ch. A2 was received in
both Christchurch NZ and Victoria
Australia.

Like many other DXers, Todd
suffers from interference problems.
He has designed an effective but
extremely simple nulling circuit
that covers from 40-220MHz!
Details will be found later in this
column.

Satellite Sightings
Eutelsat II F4 at 7°E has ever fewer
analogue news circuits. But perhaps
the most unusual sighting for me
this month was from II F4 on April
23rd. When checking this satellite I
received, at 2315 BST onwards,
11145GHz horizontal, colour bars
plus the idents "Newsforce
DSNG4" and "Alftah Broadcast
Chad". Thinking it might be a late -
breaking news story I stayed tuned.
But all that appeared during the

next hour were more colour bars
plus inserts of, I presume, the local
TV programme - revolutionary
dancing plus waving of a red flag.
Newsforce pioneered digital satel-
lite newsgathering, and the signal
would have been a European ana-
logue redistribution. Unusually, this
was clear analogue: even sound in
syncs hadn't been used.

Cup
and Tour de France transmissions
will be distributed across Europe
using EBU digital capacity, with
MPEG-2 coding. The full
EBU/Eurovision network, with 55
transmit/receive stations in 48
countries, is to go digital by
September. The number of EBU
TV channels will be increased from
thirteen to over twenty. So there
will be more to see - if you have a
digital receiver.

A serious Spanish coach crash
was heavily featured via Intelsat K
on April 26th, with the local test
patterns of TV Valencia and Canal
Sur.

Several SNG evening magazine
programme inserts for BBC region-
al services are still uplinked in ana-
logue form. The BBC's Northern
Ireland truck (UKIl 20 DGSP) was
in early April feeding news materi-
al and live reports for several news
programmes via the 12.608GHz
horizontal transporter aboard
Telecom 2C at 3°E. This was dur-
ing the talks on and the eventual
peace deal in the Province.

John Womersley (Bradford) has
bought a Nokia 9602 digital receiv-
er and writes in some detail on its
operation. There are many grey
imports with which Nokia will not
guarantee reception. Certain 9200
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and 9500 receivers now on the mar-
ket contain v.2.0 software, similar
to Model 9602. It enables you to
avoid going into red menus for
access to certain tuning options.
More on red menus via the internet
at

www.eurosat.com/digital/dbox.hmtl

or

www.xs.4all.n1/-satje/dbox/secret.html

Many digital feeds are available
via Sirius -2 at 5°E. The following
provides sports offerings:
12.346GHz with S/R 3332, VPID
33, APID 32, FED 3/4 and PCR 33.
John uses a 1m dish, a universal
LNB, a Global A/B switcher, a
Pace MSS300 analogue receiver
and his Nokia 9602.

Roy Carmen (Isle of Wight)
noticed a Canal Fiat corporate pro-
gramme via Telecom 2C in early
April, at 12.650GHz vertical, with
Lancia and Alfa Romero cars.
Interesting that the feed was clear
D2 -MAC.

Many Vauxhall dealers now
have an 1.8m offset dish to provide
ex -factory sales information and
training for engineers. A visit to
your local Safeway store will also
reveal dishes, and it's understood
that Sainsburys is to have a corpo-
rate TV network soon. Can anyone
tell us when such material is aired
and in what format? I've heard that
Eutelsat II F2 at I0°E is a favourite
for corporate signals. Any informa-
tion will be welcome.

Broadcast News
Sweden: The following digital ter-
restrial transmitters are in opera-
tion: Horby ch. E22, Vastaras ch.
E37, Stockholm ch. E59,
Norrkoping ch. E36, Uppsala ch.
E40, Malmo ch. E22, Goteborg ch.
E40 and Linkoping ch. E42. The
plan is for each transmitter site to
have six digital multiplexes provid-
ing a total of 24 channels. Each site
will transmit SVT and TV4 in both
analogue and digital form.
Channels above E60 will be pro-
gressively used for DTT transmis-
sions.
Finland: The Nelonen channel now
has a full teletext service.
Lithuania: The Moscow TV6 relay
has been converted from SECAM
to PAL. The country has adopted
Central European Time: thus sum-
mer time will be GMT plus two
hours, winter time GMT plus one
hour.
Singapore: DTT has started on a

test basis, run by Advent TV with
TCS progamming. The plan is for
a full service by the end of the
year.
Northern Ireland: Ulster TV,
Belfast plans to open a local digital
service early next year with pro-
gramme material from both sides of
the border, including RTE and the
new commercial channel TV3. This
will be in addition to the ITV DTT
package.
Burma: A TV transmitter has been
opened in the East Shan State to
relay government progamming to
the nearby mountainous regions.
UK Radio: The Isle of Man gov-
ernment has made the 279kHz
long -wave frequency available for a
high -power radio service with wide
coverage. The transmitter power
will be reduced at night to avoid
co -channel interference. United
Christian Broadcasters, The Isle of
Man International Broadcasting
Company and an old favourite,
Radio Caroline, have expressed
interest.

Nulling System
Todd Emslie's nulling system,
mentioned earlier, is shown in Fig.
1. Fig. 2 shows the phase -shift cir-
cuit. The idea is to cancel interfer-
ence by adding the signal from the
DX aerial to that, after phase shift-
ing, from the interference aerial.
The phase -shift circuit uses a
70/3000 transformer, two capaci-
tors and two 5kil linear poten-
tiometers. It should be followed by
a preamplifier then an in -line 0-
20dB variable attenuator - the latter
can be obtained from Cirkit, stock
no. 10-01520, at £3.94. An amplifi-
er is also used in the feed from the
DX aerial. A wideband ferrite com-
biner such as the Antiference
CS1000 or Tratec ES02 is used to
add the two signal feeds: do not use
a resistive combiner/splitter or the
cheapie ferrite splitters from the Far
East.

After connecting the units,
adjust the attenuator so that the lev-
els of the interfering signal inputs
to the combiner are roughly equal.
Then adjust the phasing and balance
potentiometers -a 360° phase shift
can be obtained. The interference
will be reduced or will disappear.

Todd reckons that the system
reduces an S9 + 20dB ABN-2
(64.24MHz) interfering signal from
a transmitter five miles away to an
S1-2ish signal level. This enables
him to receive MS pings and other
weak signals in the same channel.
The system is wideband, working
from Band I through to 220MHz.

Ililimy "HI imp r11.6.1!110.1.1

The Merlin Communications logo, received via Sirius -
2 at 5°E.

Satellite News
Because of the problems with
PanAmSat's PAS -6 satellite at
43°W a replacement, PAS -6B, will
be launched later this year to main-
tain and expand services to
South/Central America. It's being
manufactured by Hughes and will

Super
Multisystem Converter
with Pattern Generator

CDM-820 broadcast -class coverlet

Features
 Two sets of S -VHS inputs and outputs

 Input auto detection
 Digital conversion from input TV signals

of NTSC, PAL to output signals of NTSC

or PAL

MI Digital line (525 625 lines) and field

(60 -50 fields) conversion
 8M bit field memory
 Built-in time base correction (T.B.C.)

function for signal synchronization

£649.00

SPECIFICATIONS

lapin IV systems

Output TV systems

Connection terminals

Picture resolution

Digital Cord Bit

NTSC 3.58, PAL 113, 0, G,1)

NTSC 3.58, PAL 03, D, 0,11

Ode° Input 1 &Video Input 2

%Aden Output 1 S.Vdeo Output 2

500 lines for both dynamic and

static picture

8 Bits

13.0 : 8 Bits

13.0 : 8 Bits

Memory size

tine conversion

8M Bit

525 - 625 lines

Fold conversion 60 - 50 fields
Power snooty AC 110/220V

Roadstar
TLV-1061

uaktiaaal
6otilz

AC/DC

10 inch colour Television/Monitor with
built-in "ON-LINE" Videorecorder, 30 preset
memories, Hyperband and full function
remote control. Autorepeat function.
Double Audio -Video sockets (SCART+RCA),
12V DC and mains operation.

£549.00

16r_t715.41
Worldwide covers 10 Standards'

AKAI VS X480 EGN MULTI -SYSTEM VCR

Covers PAL 1; PAL B/G; PAL D; SECAM
B/G; SECAM D/K; SECAM L (for FRANCE);
NTSC 3.58MHz and NTSC 4.43MHz.
VHF/UHF Tuner. DX4 head with Long play.
NTSC playback on a PAL TV. 8 Event, 1
year timer. Auto voltage selector for use
worldwide. Complete with infra -red remote
control. £499.00 inclusive of VAT

FULL CATALOGUE Features Satellite, Multi -
system TV's - VCR's, Converters, Decoders,

Amplifiers and Aerials for domestic and TV-Dzing

AVAILABLE BY RETURN OF POST FOR ONLY EL
or nog with your credit card

I I Kent Road. Parkstone, Poo e, Dprset
012112-738232 Fax: 01202-716951 t. mail: tech , dircon.en.tth

BH12

(All prices are inclusive of VAT, delivery by courier E10.00)

40:0
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A Spanish test card received via Intelsat K at
21.5°W.

have 32 high -power Ku -band
transponders. Although PAS -6 was
launched less than a year ago, prob-
lems with its solar panels have led
to reduced power output. Because
of this a decreased load programme
has been initiated. PAS -6 and PAS -
3, both at 43°W, will maintain ser-
vices until PAS -6B arrives.

The Greek government has pro-
posed a single digital system with
free access for both state and com-
mercial broadcasters provided a
common digital encryption standard
is adopted.

The Sky Scottish channel from
Glasgow closed on May 31st.
Viewer figures were minimal. The
channel had broadcast from 1800-
2000 via Astra and local cable sys-
tems.

AsiaSat-3S is to be launched
next spring, after which it should
be in service within a month. The
earlier AsiaSat-3 failed to go into
orbit.

It might be an idea to hold off
buying that new digital satellite
receiver. Philips is to introduce a
second -generation MPEG IRD
chipset early next year. It's claimed
to be faster and to have a lower
power consumption - the three ICs
will operate at down to 1.8V. At a
cost of $15 for the chips, complete
receivers could be on sale for about
$200.

Intelsat waved goodbye to an
old friend, 502, which was shifted
out of orbit on April 14th, ending a
record seventeen years' service. It

was launched in December 1980
and was the oldest in the Intelsat
fleet. The new 709 is to take up
position at 50°W, offering DTH
services to Brazil with +50dBW
ku-band transponders. There has
been an Intelsat shuffle as follows:
804 to 64°E; 801 to 31.5°W; 506 to
29.5°W; 511 to 29.5°W for cable
distribution. 805 will go into ser-
vice at 55.5°W, where 512 is to be
de -orbited.

Intelsat has formed a spin-off
company, called New Skies
Satellites NV, which will be free to
operate without the cumbersome
Intelsat control (see Teletopics last
month). The new company will
operate 513 at 177°W, KTV at
95°E, 703 at 57°E, 803 at 21.5°W,
Intelsat K at 21.5°W and 806 at
40.5°W.

Eutelsat has confirmed that
Europesat-1 will enter service at
29°E in mid -2000. The 36 -
transponder satellite will provide
DTH TV, multimedia and corporate
services. Its design will enable it to
operate alongside the Astra craft at
28.2°E. A frequency -sharing plan is
being arranged between the two
satellite organisations.

( Book Review 1998-2000 World Satellite Yearly, 5th edition, by
Dr. Frank Baylin. Published by Baylin Publications
at f59.

This substantial book has over 550
pages (10.7 x 8.4in.) packed with

information on satellite theory and prac-
tice, diagrams, footprints, addresses - in
fact it's a complete reference guide to the
technology and situation as at mid -1998.

The format is basically the same as in
the earlier, successful editions. It starts
with coverage of satellite basics - dishes,
equipment, how and why satellites work
in orbit etc. Scrambling and the MAC
variants are well documented, but greater
emphasis is now naturally placed on digi-
tal compression. Also pirate hacking: the
subsection on page T-162 raises the ques-
tion "Digital Television - The Next
Target?" There is also an interesting sec-
tion on marine satellite systems.

The main purpose of the book howev-
er is to gather together a mass of reference
information, in particular downlink foot-
prints etc., for every satellite now active
(now being spring 1998) or expected to
come into operation during the anticipat-
ed life of the book. So there's a massive
section that provides details of who is
using which transponder on which bird.
There follows an equatorial trip west-

wards around the Clarke Belt from 180°E,
pausing at each satellite to describe the
craft's background, i.e. operator, launch
date etc., then the details of the craft itself
- construction, on -board loading, elec-
tronics, downlink frequencies and
transponder powers, beacons and so on.
There's a very detailed listing of
transponder uplinks and downlinks, with
frequencies, bandwidths, performance
data, powers and other information.

Equally important are the satellite
footprint maps, showing the main target
regions and EIRP contours. For the
enthusiast this provides an indication of
reception possibility at a given location.
AMOS-1 at 4°W for example would, via
its European beam, have an EIRP of
about 29dBW in South Hampshire, an
indication of why it's a difficult signal to
receive! The final satellite listed is
Intelsat at 177°W, completing the course
to 180°E. The book ends with an exten-
sive listing of manufacturers' and compa-
nies' addresses and contact details.

No reference book of this magnitude
could be 100 per cent accurate of course,
even at the time of publication. Whilst

preparing this review Intelsat has
announced an orbital reshuffle, and there
have been announcements from Eutelsat
and PanAmSat. NileSat-I 01, at 7°W from
early May to provide services for North
Africa and the Middle East, is not listed.
But these are quibbles.

In conclusion, this massive reference
work is an essential item for the book-
shelf of anyone, professional or enthusi-
ast, concerned with satellite use and
reception. But, because of its size and
comprehensiveness, it is not cheap - if
you are in the trade however it's an
allowable expense to offset against tax.
The book can be obtained by post from
Swift Television Publications, 17 Pitts-
field, Cricklade, Wilts SN6 6AN (phone
01793 750 620, fax 01793 752 399) at
£65 inclusive of postage and packing.
The price when supplied to European
addresses is £70, and by airmail any-
where else in the world £80. Those in
London may find the book at the Modern
Book Company, Praed Street,
Paddington, or Foyles in Charing Cross
Road. Baylin Publications can be con-
tacted by phone/fax at 01189 414 468.
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it could be You!
With ever more new, innovative technology being introduced in con-
sumer electronics equipment, new blood coming into the industry is vital
to its continuing success. Panasonic, an industry leader, has decided that
now is the time to reward the best of the new technicians.

In conjunction with City & Guilds
and Retra, Panasonic has
launched an award scheme for the
Top Ten results from this year's
final examinations for City @
Guilds 2240 (part 3) in TV and
VTR servicing. The only rule is that
you must be 25 years or under at
the time of sitting the examina-
tions.
Panasonic is arranging a compe-

tition to find the first, second and
third top technicians out of the ten
finalists. All ten will, with a guest
or partner, be invited to spend a
day as guests of Panasonic at
Bracknell, with a luncheon, presen-
tation of certificates and over
£2,500 worth of Panasonic prod-
ucts for the finalists (first prize
worth £1,000).
In recognition of the support pro-

vided by employers for their
trainees, Panasonic is to present to
each of the ten finalists' employers
an inscribed plate proclaiming the
achievement of the organisation in
the field of training.
The top three finalists will then be

taken to a luxury hotel in Cardiff
for an evening as special guests of
Panasonic. On the following day
there will be a fascinating tour of
the Panasonic European TV fact-
ory in Cardiff and a lunch.
All in all this will be a super

event fully endorsed and support-
ed by Retra.

Are you. taking the City & Guilds 2240 part 3
in Television Reception and in
Video Recording & Playback?

.111111r74----' aged 25 or under?

and expecting a
high result in

your tests...

Panasonic

WIN
£1000
worth of
Panasonic or
Technics products

City
Guilds

Pa.

of the Y'n '98

We are looking
for the lop scoring

candidates in these qualifications
to enter our competition

Speak to your college lecturer
for more information

Panasonic retra

So, all you young technicians, make that extra bit of effort for those
all-important final examinations this year. You could be Panasonic
Young Technician of 1998!
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Reports from
Nick Beer and
David Woodnott

Hitachi VCM1E
I'd not had one of these twist -and -
shoot models for repair before.
They clearly suffer from the sur-
face -mounted electrolytic capacitor
problem. This particular one record-
ed perfectly when twisted into the
camera mode. In the untwisted
VCR mode however it would inter-
mittently either refuse to carry out
any deck functions, or the buttons
would select the wrong functions,
or the machine would permanently
be in the rewind or another mode.

The control switches appear to be
connected to a resistive ladder net-
work. An examination revealed that
some of the through -the -board links
in front of the connector (PG802) to
the switches had become corroded.
The answer lay on the other side of
the PCB: C234 (100g, 6.3V) and
C244 (47g, 6V) were leaking.

There were leaky electrolytics in
other areas as well. N.B.

Panasonic NVM1OB
This full-sized camcorder was dead.
It was no surprise to find that the
0.02552 fusible resistor R1051 (part
no. VSF0059) was open -circuit, but
the short that could be measured
between its business end and chassis
had a rather unusual cause. Much
lifting of chokes to isolate circuit
areas confirmed that the cause of the
problem was somewhere in the mid-
dle of the power supply. The chop-
per transistor was OK, but the trans-
former had a short-circuit between
its primary winding and chassis. It's
T1001, part no. ELL10R010. A

Camcorner
replacement transformer and fusible
resistor restored normal operation.
N.B.

Panasonic NVMC3013
This one arrived with a tape stuck
in the mechanism and a note to say
that it would remain powered up for
only a few seconds. It's not an
uncommon fault with this model,
the cause usually being faulty regu-
lator transistors in the power supply.
In this case however the power sup-
ply was OK. Inspection of the unit
at power up, with the tape still load-
ed, revealed that the drum didn't
rotate. In fact it was completely
jammed! We removed, cleaned and
refitted the drum, after which all
was well. Dirt of some sort must
have made the drum stick. D.C.W.

Sanyo VMD6P
A faulty AV socket is quite a com-
mon problem with these popular,
middle-aged camcorders. The sock-
et is available at modest cost from
CHS. Sometimes however you find
that the printed circuit has been
damaged by excessive AV connec-
tor wriggling. So a new PCB has to
be obtained. This is also available
from CHS, though not at quite such
a modest price.

We've on occasions found that
some audio circuit setting up is
required after fitting a replacement
board. The usual symptom is low or
distorted sound. Information on this
is included in the relevant service
manual. D.C.W.

Sony CCDTR305E
The customer said that this newish
camcorder had operated intermit-
tently for some time but had now
ceased to do anything at all. There
was a tape, which couldn't be eject-
ed, in the mechanism. An initial
inspection showed that the unit
would power up in the VTR mode
but not in the camera mode. No
functions worked however.

When the RM95 remote unit was
connected the VTR functions could
be operated by the buttons, but there
was no camera mode as the
CAM/VTR switch is in the main
body of the camcorder. A replace-

ment Switch Block Control, as
Sony call the complete control -but-
ton assembly, was required. This
cured all the symptoms - albeit at a
price. D.C.W.

Sharp VLE3OH
This early Viewcam model has been
generally reliable. Until recently
we've not seen many of them. This
one came in for a general service.
There is nothing much to report,
except for something that those with
little experience of these machines
(like us!) should note.

After its service the unit was put
on test and performed well. As we
didn't have the customer's AV con-
nector, we were able to check the
results only by looking at the LCD
screen and by using another cam-
corder to play back a tape, which
was OK.

The unit soon came back howev-
er, with a report to say that while it
now worked well there were no out-
puts via the AV connector. We had
failed to notice a peculiarity with
the connectors used in this model.
The ribbon cable connectors used
by most manufacturers have a grip
system that, when released, enables
the cable to be removed. Refitting is
the reverse procedure. With the
Sharp version, as used in this
model, it's possible for the whole
section to come away at the cable
end when the grip is released. This
is of no consequence if the grip is
not removed from the cable. If it
should fall off, as it must have done
in this case, it can be refitted incor-
rectly. This might not be noticed -
the connector can appear to be cor-
rectly recoupled to the PCB socket.
When it's incorrectly fitted however
a section of the plastic grip part -
insulates the ribbon cable end from
the connecting pins on the PCB.

This was where we had made our
mistake with the AV connector. It
was simple to rectify once we
realised that this reversed connec-
tion is possible. It can obviously
occur with any of the other similar
connectors, causing various symp-
toms - thankfully none fatal, as the
worst that can happen is an open -
circuit. We live and learn! D.C.W.
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Answer to Test Case 427
- see page 631 -

There were false trails and chicken -and -egg theories
with the Daewoo set - but no field scanning! Those who
remember the AN5521 field drive/output chip used
in older Panasonic sets, and probably some other
makes and designs, may recall that it wouldn't pro-
duce a ramp to drive the field scan coils unless it had
some feedback from the output side of the circuit. This
made fault diagnosis very difficult, as a fault anywhere
in the field feedback loop removed the output. The
hapless technician could be sent round in circles.

It seems that the field generator section of the
TDA8362 chip has the same irksome characteristic.
Unless the conditions at its feedback pin 41 are correct,
it won't produce a field drive output at pin 43. Pin 41
expects to receive a sawtooth waveform from the height
control potentiometer VR301, which is at the earthy side
of the field deflection current path. A 2.2nF capacitor,
C302, is connected between pin 41 and chassis. This
was the cause of the trouble - it was leaky.

As IC designers sit at their drawing boards - computer
terminals nowadays no doubt - thinking up wondrous
feedback, driver and output arrangements, all long -tail
pairs and so on, it would be nice if they could manage to
spare a thought for bemused technicians like Techocrat,
who have to deal with the problems when things go
wrong.

NEXT MONTH IN TELEVISION

Digital Satellite Receiver Design
Chris Carter describes the SGS-Thomson design for a low-
cost digital satellite TV receiver.

Low -ohms Meter Extender
There are many situations where it's helpful to be able to
measure low resistances reliably. Alan Willcox has devised
a simple meter range add-on unit that extends a digital
meter's resolution down to 0.0111(0.00152 is possible).

Servicing the Mitsubishi EE3 Chassis
John Coombes on how to tackle faults experienced with this
CTV chassis.

CabSat '98 Report
This year's Cable and Satellite Show was particularly
significant, with digital TV equipment being displayed and
demonstrated. George Cole reports.

How the Internet Helps
Is the operation of the internet still a bit obscure to you? If
so, Peter Marlow's description of the system and how it can
help you could be valuable reading.

Toshiba Service Briefs
Latest know-how from Toshiba Technical on the company's
CTVs and VCRs.

TELEVISION INDEX/DIRECTORY AND
FAULTS DISCS PLUS HARD COPY INDEXES
& REPRINTS SERVICE

INDEX DISC
Version 6 of the computerised index to TELEVISION magazine
covers Volumes 38 to 47 (1988 - 1997). It has thousands of
references to TVNCR fault reports and articles, with synopses. A
TVNCR spares guide, an advertisers list and a directory of trade
and professional organisations are included. The software is easy
to use and very quick. It runs on any IBM or compatible PC with
640K RAM and a hard disc. Price is £35 (3.5"HD, alternatively
3.5DD"). Those with previous versions can obtain an upgraded
version for £15. Please quote the serial number of the original disc.

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:

Volume 38 (November 1987 - October 1988);
Volume 39 (November 1988 - October 1989);
Volume 40 (November 1989 - October 1990);
Volume 41 (November 1990 - October 1991);
Volume 42 (November 1991 - October 1992);
Volume 43 (November 1992 - October 1993);
Volume 44 (November 1993 - October 1994);
Volume 45 (November 1994 - October 1995);
Volume 46 (November 1995 - October 1996);
Volume 47 (November 1996 - October 1997).

Price £15 each (3.5"HD, alternatively 3.5"DD if required).

NEW - FAULT FINDING GUIDE DISC
This disc is packed with the text of the TELEVISION Test Cases,
What a Life!, Service Briefs and other vital fault finding
information. It is accessed via the Index disc. Price £15 each
(3.5"HD, alternatively 3.5"DD if required).

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 47 at £3.50 each.

All the above prices include UK postage and VAT where
applicable. Add an extra £1 postage for overseas 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.
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 BPC Mag-
azines (Carlisle) Ltd., Newtown Trading Estate, Carlisle, Cumbria CA2 7NR. Distributed by MarketForce (UK) Ltd., 247 Tottenham Court Road, London W1P
0AU (0171 261 7704). Sole Agents for Australia and New Zealand, Gordon and Gotch (Asia) Ltd.; South Africa, Central News Agency Ltd. Television is sold sub-
ject 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
disposed 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
fluctuations and VAT, and that it shall not be lent, resold, hired or otherwise disposed of in a mutilated condition or in any unauthorised coverby way of Trade or
affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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HOW DOES YOUR EQUIPMENT MEASURE UP? AT STEWART OF READING THERE'S ALWAYS SCOPE FOR IMPROVEMENT!

CAN YOU BELIEVE IT -4 TRACE TEKTRONIX 7704A
FOR ONLY £350

2 x 200 MHZ; 2 x 75 MHZ Sweep De ay Graphics etc.
OTHER COMBINATIONS AVAILABLE

TEKTRONIX 2215 - DUAL TRACE 60 MHZ

Sweep Delay, includes 2 probes ONLY £400

PHILIPS PM3217 - Dual Trace 50 MHZ Delay.
THIS REALLY IS A VERY GOOD OSCILLOSCOPE including

2 Probes, Pouch & Front Cover ONLY £400

TEKTRONIX 400 SERIES

468 Digital Storage ual Trace 100MHz Delay

466 Analogue Store e Dual Trace 100MHz Delay...._.......
485 Dual Trace 350 Hz Delay Sweep

475 Dual Trace 200 Hz Delay Sweep..
465 Dual Trace 100 Hz Delay Sweep..

.1750

.1500

HC3502
Dual Trace 20MHZ 5mV-200/Div; 0.2 p Secs -0.5

Sec/Div. X -Y; 05 magnifier; Tv Sync etc
Hardly Used £150 Un-used £200

PHILIPS PtA3296A Dual Trace 400MHz Dual TB,

FLUKE PM3082 2+2 Ch 100MHz Delay TB, Cursors ............... _1999
Delay Cursors IEEE etc...

12050 LOOK! A'
TEKTRONIX 2465 4 Ch 30MAHz Delay Sweep Cursors etc.......... .£2000

TEKTRONIX 2445/2445A 4 Ch 150MHz Delay Sweep BRAND NEW OSCILLOSCOPES!
Cursors etc from S1000 NEVER USED!! LIMITED STOCK!!
TEKTRONIX TAS 465 Dual Trace 100MHz Delay Cursors E900

TEKTRONIX 2235 Dual Trace 100MHz Delay Sweep . £750

IWAT511 555711 4 Ch 100MHz Delay Sweep ..................._.................£550
PHILIPS 3055 2,1 Ch 50MHz Dual TB; Delay. f.47 5

GOULD OS1100 Dual Trace 30MHz £200 Yfrth Delay £240

S
MARCONI 2019 Syn NA/FM Signal Gen &KHz-1040MHz ..E1100

88800812017 Phased Locked AMEN Signal Gen 1041,1021MM............011511

CAN YOU BELIEVE IT -A 1 GHZ GENERATOR

FOR ONLY £450

H.P. 8640A MOM Sig Gen 500111: - 10241111e - Audit Option [POE

FAIMELL PSG520 Sm AMOM Signal Gen 101(M-520MHe Portable................50
MARCONI 6311 Programmable Sweep Gen IIIIAHL.20GM. 01500

H.P. 8656A Syn Signal Gen 0.1-940Mlig. .11500
PHILIPS PM5193 Pingrarnmable Syn lune Gen ILIMH,50MM _....._......._01500
PHILIPS PM5I92 Programmable Syn Func Gen 0.1MHO0MM.,................E1000

N.P. 3325A Syn Function Gen 2IMML.

PHILIPS PM5I34 Sweep Func Gen 0.001HF-20MM

..E1050

0100

PHILIPS F115132 Sweep Func Gm 0 IHL-216Hs Sine/Sp/11i etc 0050

CLASSIC AVO METER -

A DIGITAL AVO DA116 30 DIGIT

Complete with Batteries & Leads
ONLY E30

METROIIM SA - 5009 Bagger,/ Meggar
(a useful back-up for fault finding).
Complete with Batteries and Leads

£35

MARRON 7045
4H digit Bench Multimeter with

leads E80

SOLARTRON 7151 DMM 6H digit IEEE C450

SOLARTRON 7150 DMM 61t digit IEEE E300

True RMS

PCLC 5
STEWART of READING

110 WYKEHAM ROAD, READING, BERKS. RG6 1PL

Telephone: (0118) 9268041. Fax: (0118) 9351696
Callers Welcome 9am-5.30pm Monday to Friday (other times by arrangement)

RME

OMS 3850A Digital Storage/DMM
Handheld LCD display 2 Channel 50M5/S. Auto Range. 4 digit

DMM/Capacitance/Frequency Counter. Battery Operation or
external 7.5-9VDC ie. AC Adaptor (Not supplied). RS232
Comes in Black Carrying Pouch complete with 2 scope

probes; DMM leads; Manual.
For Only £400

DTS 40 Digital Storage
Dual Trace 4 MHZ. 20MS/S Storage. Cursors On Screen

Raeford. Sweep Delay; Interlace etc. etc. Supplied Unused In
original box complete with 2 Probes & Manual.

Amazing Value at £400

DTA 20 Dual Trace  20 MHz
It Mag; TV big etc. Unused & Boxed

with 2 probes & Manual £225

Fame!! PSG1000 10 KHz-1 GlIz
AM/FM Synthesised Signal Generator Portable

Un-used £1500 Used £995

Famed AMM2000
Sophisticated Automatic Modulation Meter 10 Hz -2.4 GHz

(Looks similar to above POST 000) 9n -used £1250

Wayne Ken AMM 255
Automatic Modul lion Meter AM/FM 1.5 MHz -2 GHz. 314

Unused £500

DUMMY LOAD TYPE 50 ohm 75 watts Un-used £30

Used E450

d , J.!ag II,

NEW AND HARDLY USED

PANASONIC VP8177A FM/AM SIGNAL GENERATOR
100KHz-100MHz; FM 0-100KHz; Output -10dB-99dB AM

0-60%; 32 Preset Memory; Digital Display Frequency & Output.
Un-used E750

BENWOOD FL180A WOW/FLUTTER

METER 0.003%-10%; Freq
3KHz/3.1 5KHz RMS/AVERAGE/

PERK: Weighted Filters; Digital Display
of rpm; 4 digit Freq Counter

(0.01KHz-9.999KHz/
0/01KHz-55KHz)

Used E400 Un-used E500

POWER SUPPLY Model HSP3010

0-30Volts; 0-10 Amps Current
Limiting. 2 Meters.

Used £160 Unused £200

GOODWILL GVT427 DUAL

CHANNEL AC MILLIVOLTMETER

10pV 3000 in 12 Ranges

Frequency 10Hz-1MHz

Used £100 Un-used E125

GOODWILL GFC 80106 FREQUENCY

COUNTER Range 1Hz-120MHz 8

Digit Display 15mV WS Sensitivity

Un-used £75

ANALOGUE MULTIMETER Model HC260TR ACJDC Volts: DC

Current 10Amps; 17 Ranges; Continuity Buzzer; Transistor Tester
Un-Used £15

STEREO AUDIO BALANCE TO UNBALANCED CONVERTOR

ie For Car Radio Servicing Un-used EDO11 PARNELL LEI

Sine/Sq Oscillator 10 Hz- 1 MHz

£75

POWER SUPPLIES
PARNELL API00/30 0-100 Volts; 0-30 Amps Autwanging .............£1000

FARNELL 1160/15 0-60 Vo05, 0-15 Amps ..........................................£400

FARRELL 15810842 70 Volts 5 Amps/35 Volts 10 Amps £200

FARRELL L12 -10C 0-12 Volts; 0-10 Amps... 1175

FARRELL LT30-2 0-30 Volts; 0-2 Amps Twice. £160

FARRELL LT30-1 0-30 Volts: 0-1 Amps Twice. t130
THIALBY-THANDAR 15/(1820 Precision PSU 350; 20

THIMLBY-THARDAR 1513222 Programmable 320; 2 Amps Twice

GPIB f.450

TIIIMLBY PL320 0-3D Volts; 0-2 Amps GPIB Digital £150

TRAM P1.310 0-30 Volts: 0-1 Amps Digital ............................__.£1 10
MANY MORE POWER SUPPLIES AVAILABLE

Used Equipment - GUARANTEED. Manuals supplied.
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists. Please check availability before ordering.

CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage.

P.O. BOX 142, NOTTINGHAM, NG9 3RX, ENGLAND
Tel: +44 (0)115 932 0152 Fax : +44 (0)115 944 4004

E -Mail : tony@iche.com WEB SITE : http://www.iche.com

Searching for the keenest pricing and availability for that specialist monitor
IC like WELTREND (WT8041, WT8042, W18043, WT8045, W18.048)
ZILOG (Z0860204125C, Z086140419SC, UX051B311, UX0541:3110) etc.?

Then look no further ! We have them in stock !!

Looking to save time on your monitor , TV , VCR & satellite repairs ?

The CAPACITOR WIZARD is possibly the most important piece
of workshop test equipment available to man (& woman !). ditEeel

=OW

Got a glitch on your monitor you can't get rid of ?
Try "TECHTIF5 for WINDOWS" the monitor repair database. We
also have the largest selection of MONITOR SCHEMATICS
available !I

"ALWAY5 THE FRIENDLY PROFE5510NAL SERVICE"
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EURA,
covering all important
service information
for all manufacturers

C)1)

...more than 488,545 (+11,087)
repair tips for 595 manufacturers

...TecTra with more than
73,180 (+6,549) ICS

...29,558 (+3,904) IC diagrams

...35,175 (+196) compatible
transistors on ECA

...More than 59,900 (+14,170)
extracts of Circuit diagrams

...Diagram Archive Management

NEW FEATURES ON

VERSION 05/98
Data Updates via Internet

New in TECTRA:
Number of transformers:
79.000 entries for 30.700
models
Complete power supply
circuit diagrams for 654
models
Monitor Database out now
@ EURAS.COM

Amok 3. 1-."1..

S

Save YOUR money and call us now on 0117 9860900
for a 30 -day Trial or visit us on the Internet@
http://www.euras.com

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

you financial facilities from
£1,500 upwards.

Block Discounting finance
also available.

For further details ring or write to:
Broughfame Ltd.

115A St John's Hill,
Sevenoaks, Kent TN13 3PE

Tel: (01732) 743400
Fax: (01732) 743335

E-mail: R@Broughfame.TelMe.com
http://www.elated.com/broughfame/

P. V. TUBES
108 ABBET STREET, ACCRINGTON, LANCS BB5 1EE

Tel: 01254 872500 / 390936 Fax: 01254 872166
TRADE COUNTER OPEN MON-FRI 9-5, SAT 9.30-12

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 LG. 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

Keep cool this Summer with
our Electric Desk Fans

9" Fan - £13.57
12" Fan - £17.86
16" Fan - £21.27

We have an extensive range of
Valves in stock

EL34 £7.00 EL84 £3.00
PCL86 £2.50 PL509 £5.95

If what you need is not listed - Ask!
Ring Andy, Mark or Linda

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,
tuners, tools and test

equipment, valves and
all you need for video

repairs - heads, idlers,
tyres, pinch rollers,

cleaners, test
cassettes, TV's,

video tape
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B GRADE AT LOWEST PRICES EVER
(ALL BOXED WORKING AND COMPLETE)

14" REMOTE
14" TEXT

£65

£75

10" REMOTE
MAINS/BATT

£90

LP/SP VCR
VIDEO+

£69

£79

28" PRO LOGIC £300

33" NICAM £400

20" REMOTE
20" TEXT
20" NICAM

£80
£90

£100

21" REMOTE
21" TEXT
21" NICAM

£90
£100
£110

25" NICAM £150 28" NICAM £180

MAINS/BA-TT
TELEVIDEOS

14" £145 10" £155

CD RAD CASS
CD MICRO
CD MIDI

£25

£30
£35

ALSO AVAILABLE LARGE QUANTITIES OF GENUINE FAULTY

RETURNED TV, VIDEO, HIFI, COMPUTERS, TELEPHONES -
eg 30 X LATE MODEL VCRs INC NICAM VIDEO PLUS

£50+ TOP MAKES SUCH AS SONY, FERG, JVC, SHARP ETC EACH

GOGGLEBOX (0113)
TEL: LEEDS

2310359
DISCOUNT ELECTRICAL WAREHOUSE Ask for Robert

ALL PRICES PLUS VAT & BASED ON QUANTITIES OF 10+

C.T.V.
UNIT 5, THE PHOENIX BUILDING, RUSHOCK

TRADING ESTATE, DROITWICH ROAD,
DROITWICH WR9 ONR

TELEPHONE: 01299-251522
0589-888021/0850 486147 I,24HR,

SUPPLIERS OF HIGH QUALITY

GRANADA AND THORN

EX -RENTAL TELEVISIONS AND VIDEOS

LARGE STOCKS ALWAYS AVAILABLE

ALL AT COMPETITIVE PRICES

Satellite Receivers

Complete Range of Hand Sets

EXPORT ENQUIRIES WELCOME

OPEN: MON-FRI - 9.30-5.30

TEL: 01299-251522
Fax: 01299-251543

J. KAYS
MAJOR PARCEL OF MANUFACTURERS RETURNED GOODS

ALL STOCK IN 'A GRADE' MANUFACTURERS ORIGINAL BOXES LIKE NEW

JAPANESE BRANDED
ALL CURRENT MODELS

21", 25", 28" TELEVISIONS, TO INCLUDE NICAMS, FST TEXTS,

VCRS, LONG PLAY, VIDEOPLUS, NICAMS.

HI-FI, 3 CD MIDI SYSTEMS, 3 CD MICRO SYSTEMS, ALL REMOTE AND HIGH POWER

PORTABLE AUDIO, CD GHETTO BLASTERS, REMOTES CDS ETC

CAMCORDERS, PALMCORDERS.

MICROWAVES

STOCK IDEAL FOR EXPORT

151-153 SOHO RD, HANDSWORTH, BIRMINGHAM B21 9SU
TEL. 0121-551 1404, 0121 554 2637. FAX. 0121 554 1408
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CEIMITRAL. TV
WHOLESALE COISTRIEWITIONI LTD
AIWA PRODUCTS EX -RENTAL TVS & VIDEOS

ALWAYS AVAILABLE

PHONE NOW

FOR BEST PRICES

NSX-VHS PRO -LOGIC MINI HIFI REMOTE
NSXV70.MINI HIFI 3 CD SURROUND SOUND
Z2300 PRO -LOGIC MIDI HIFI REMOTE
L/CX100 CD MICRO SYSTEM
NSXV750 MINI HIFI CD PLAYER
NSX640..MINI HIFI 3CD SURROUND SOUND

1
PHILIPS, PANASONIC, SHARP,

SANYO, FINLANDIA ETC...

AMSTRAD SRX 100 AT ONLY £2.00 A PIECE
AMSTRAD SRX 200 AT ONLY £10.00 A PIECE

BT 250 AT ONLY £7.00 A PIECE
(QUANTITIES OF 10 + ONLY)

PLUS VIDEO CRYPT DECODERS NOW AVAILABLE.111111.
FOR ALL EXPORT

HSTA153 HSTA223 HSTA253
SANYO GRADER ENQUIRIES ON TVS

AND VIDEOS CALL OUR28", 25", 21" F.S.T.
HSTA353 HSTA423 HSTX356 SP/LP VIDEO + BIRMINGHAM OFFICE

HSTX646 HSTX446 OW IN STOCKt.,\------- NOW
HSGS242 HSGS252 HSGS352
HSPX257 HSPX347 HSPX357
HSPX447 HSPX547 HSPX747 LONDON CONTACT: JOSHI/SALEEM BIRMINGHAM CONTACT: ASH/MICK

ELEY ESTATE, NOBEL ROAD, 369 STRATFORD ROAD, SPARKHILL,

PHONE FOR BEST PRICE
EDMONTON N18 BIRMINGHAM B11 4JY

ON THESE 'A' GRADED STOCK TEL: 0181 807 4090 TEL: 0121 772 1591

PLUS MANY MORE MODELS AVAILABLE FAX: 0181 884 1314 FAX: 0121 766 6383

APPROVED
TELEPRICE

DISTRIBUTOR

DISTRIBUTORS
ELCCED G. J WM CD Gil
Suppliers of high quality
EX -RENTAL stig GRADED
TV's AND VIDEO'sDirect From Source
PHONE FOR DELIVERY DAYS ON0767 - 803 0.505,
JUNCTION 20

l'e2

0

16A 45

Owl
wc i ANGEL ROAD A406

O
LEA VALLEY
MARKET-

0

ris
JUNCTION 27

WE
ARE

HERE

UNIT E2/3 HARBET ROAD, (off Angel Road),STONEHILL BUSINESS PARK

LEA VALLEY RADING ESTATE, LONDON. N18 3LD
DELIVERY SERVICE AVAILABLE

MAJOR MANUFACTURERS
NEW 413'

GRADE PRODUCTS
READY FOR SALE

T.V. - VIDEO - AUDIO
MICROWAVE OVENS

APPROVED DEALERSHIP
(TRADE ONLY)

CONTACT PAUL OR MICHAEL
(01375) 640800

(ONLY 10 MINS FROM LAKESIDE/M25)

CLEARVISION
30a CORRINGHAM ROAD

STANFORD LE HOPE
ESSEX SS17 OAH
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vista electronics LTD

Manufacturers of television tube and video heads

TV AND VCR
SPARES

KIT FOR TDA
8178S MITSUBISHI

TV ONLY £3.95 + VAT

FREE
POST FOR ALL

ORDERS ABOVE

£10

FREE
BATTERIES

WITH
ALL RCU'S

PINCH ROLLERS NORMALLY

£2.25 NOW £1.75
TDA8350Q

ONLY

£3.95 + VAT

TIME LAPSE
HEADS

AVAILABLE

NOW
NEW

`6' GRADE

OVER 200 VIDEO HEAD

MODELS IN
5%

STOCK
DISCOUNT

VIDEO HEAD
ORDERS ABOVE

E20

TV TUBES RE -GUN

COMPONENTS TEL 01429 838057
FAX TUBESX 01429 838543

VISTA ELECTRONICS LTD, UNIT 1B, WINGATE GRANGE IND EST
WINGATE, CO DURHAM TS28 5AH

TEL 01429 837100
FAX 01429 837101

jr
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LTD

TV & VIDEO WHOLESALERS

TOP BRAND GRADED STOCK
14" R/C £75 20" R/C £90 20" FASTEXT £115 21" FASTEXT £125

21" NICAM £145 25" FASTEXT £155 25" NICAM £175 28" NICAM £235

PLUS OTHER PREMIUM BRANDS AVAILABLE
PANASONIC PHILIPS SANYO SHARP

ALL AT SIMILAR PRICES

GRADED HOME COMPUTER MULTIMEDIA SYSTEMS
486 100MHz £150 PENTIUM P75 £195

ALL WORKING WITH KEYBOARD MONITOR & MOUSE

ATTENTION BULK BUYERS
AS WE ARE THE LARGEST INDEPENDENT WHOLESALER IN THE

UK WE CAN OFFER THE LOWEST PRICES, SO THAT YOU CAN
MAXIMISE YOUR PROFIT AND INCREASE YOUR CASH FLOW.

DON'T MISS THIS BUSINESS OPPORTUNITY
IF ANY BULK BUYER WANTS SPECIAL PRICES THEN CONTACT:

MR HUSSAIN ON 0370 580597

BIRMINGHAM: OPEN SATURDAY AND SUNDAY BY APPOINTMENT ONLY

STOCK CLEARANCE OF 1,000 GRADED CAMCORDERS
PRICES START FROM £95 FOR BRANDED MODELS

BRANDS INCLUDE: CANON, FERGUSON, JVC, PANASONIC, SHARP AND SONY

SATELLITE RECEIVERS
MSS1000 £120 MSS500 £85 MSS100 £60 PRIMA £45 APOLLO £35 800/900 £30

CAR AUDIO PRODUCTS AVAILABLE
ALSO WORKING HI-FI £25 AND TOP BRANDED HI-FI FROM £45

HEAD OFFICE:

BIRMINGHAM
208 BROMFORD LANE,

ERDINGTON,

BIRMINGHAM 624 8DL
0121 327 3273 / 0121 322 2011

ALL PRICES ARE SUBJECT TO VAT

CLEVEDON

UNIT 20, 5C BUSINESS
CENTRE, CONCORDE DRIVE,

CLEVEDON, NORTH

SOMERSET, BS21 6AU

TEL: 01275 341789

LONDON

UNIT 2, THE ROYAL LONDON
ESTATE, 29/35 NORTH

ACTON RD, LONDON

NW10 6PE

TEL: 0181 961 5005

PRESTON

UNIT 439, OAKSHOTT PLACE,

WALTON SUMMIT
INDUSTRIAL ESTATE,

PRESTON PR5 8AU

TEL: 01772 312101



i'YNtowlsr SALE
TO CELEBRATE THE OPENING OF OUR NEW AND LARGER PREMISES

and 25th Anniversary 1973-1998
NEW 'EV GRADE *TOP BRANDS * TOP SERVICE

TRY A SAMPLE ORDER OF 1-3 ITEMS
MONEY BACK GUARANTEE IF NOT SATISFIED

14" R/C from £65 Radio Cass from £6
20" R/C from £85 Music Centres from £15
20" Text from £95 Micro + CD £25
25" Text from £165 Rad. Cass. CD from £25
28" Nicam from £200 Irons from £4.50
VCR V.Plus from £85 Kettles from £7.00
Camcorders from £165 Jamo Speaker from £25
Faxes from £75 Personal Stereo from £4

All stock boxed and working

FERGUSON - SANYO - TATUNG - DECCA - AMSTRAD - BEKO - VARIOUS JAPANESE
FULL RANGE - CURRENT MODELS - CONTINUOUS SUPPLY - (Prices subject to VAT + Availability)

4'64

NATION-WIDE NEXT DAY DELIVERY SERVICE - VISITORS BY APPOINTMENT

MAN
ESS

Phone 0121-359 7020
FAX 0121-359 6344

PHOENIX HOUSE, 190 BRIDGE ST. WEST,
BIRMINGHAM B19 2YT

BESCO LTD
YOUR PREMIER SUPPLIER FOR OVER 30 YEARS

NEW STOCKS ARRIVING DAILY

HI Fl HI Fl HI Fl
loos OF UNITS IN STOCK!!
Large stocks available A and B grade:

makes include: Kenwood, Aiwa, JVC, Sanyo, Akai, Pioneer,
Panasonic, Goodmans, Alba etc.

Alba/Bush Ghetto Blasters, CD, Radio, Tape boxed £25
Alba/Bush CD Micro Systems boxed £35  Alba/Bush CD Midi

Systems boxed £40
most goods under half price

VIDEOS/TV's: A and B Grade
Bush/Alba long play boxed £60  Roadstar long play boxed £50

Akai, Sanyo, JVC, Toshiba, Aiwa less than half price
21" Remote Control Crown/Bush, Alba boxed £60

EX -RENTAL TVNIDEO ALL TESTED, SEEN WORKING
Philips complete with remote £45

Salora all models with remote £65, Grundig from £65 many
other makes/models in stock

Cheaper Video/front loading from £25

ALL MAKES, MODELS & SIZES OF TV IN STOCK
Brown cabinet working TVs from £12  Videos off the pile from £10
We stock Camcorders, Car Stereo, portable radio/CD, kettles,

irons, toasters etc, etc.
Basement Clearance 300 Ex Rent Colour TVs £2,400 The Lot

ALL PRICES INCL. VAT. TERMS - CASH ONLY
* DISCOUNT ON BULK PURCHASES *

Walker House, 16 Bottomley Street, Manchester
Road, Bradford BD5 7LJ

Tel: (01274) 308186 Fax: (01274) 722229

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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STARVISION
SUPPLIERS OF HIGH QUALITY

EX RENTAL - EX DISPLAY
TV & VIDEO

ALL SETS ARE FULLY SERVICED WITH
REMOTE CONTROLS AND ARE READY

FOR RETAIL SALE

MOST POPULAR MAKES ALWAYS IN
STOCK AT PRICES THAT WON'T SHOCK

ALL PRICES INCLUDE V.A.T.
NO MINIMUM QUANTITY

RING TODAY FOR LATEST PRICES
TELEPHONE

0121 502 3016 - 0121 505 1033

STARVISION
UNIT A, BRUNSWICK PARK ROAD
WEDNESBURY, WEST MIDLANDS

WS10 9QR

BSMART (CRAWLEY) LTDimp
Largest selection

of

MAJOR MANUFACTURERS
NEW "B"

GRADE PRODUCTS

T.V. VIDEO AUDIO
MICROWAVE OVENS

Contact Fred Bean
BSMART (CRAWLEY) LTD.

10/11 LLOYDS COURT, MANOR ROYAL,
CRAWLEY, SUSSEX RH10 2QX

Tel (01293) 618000
Fax (01293) 400133

TUBES
Mid -Summer Madness

Stock clearance of
tubes for current models

£69

£49 )

£49 )

£54 )

66 EAS 13 x 01

66 ECY 13 x 21

66 ECY 13 x 31

66 ECY 13 x 38

48 ECR

48 EEV

48 LPE

510 UFB

51 EBV

51 EFS

51 EAL

51 JAR

Ring Irene or Jane for
price and availability

Access

Carriage and VAT extra

EXPRESS TV
The Mill, Mill Lane,

RUGELEY, Staffs WS15 2JW

Tel: 01889 - 577600
Fax: 01889 - 575600
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Is looking for .

.ICs TRA1VS STORs 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 but a few):
2N 2SA 2SB 2SC 2SD -' kg 3N 3SK 4N 6N 17 40
AD ADC AN AM k : V BDW BDX BF
BFR BFS BFY BLIP X R BRX BRY BS

BSS BSV BS Bx :TIBTA BTB UK BUT BUV
BBUWBUX" UZ CA CD CX XA DAS DG DM DS

DTA DTC Id M HA HCF HD ,F ICL IC IRF J KA
KIA L LA .1 1 rLD LF LM M M M MA M MAX MB
MC MDA J M MN MP PSH MPSU
MRF NJM N OP " A PIC PN RC AA SAB SAD

SAJ SAS SDA SL SN) II STA STK S STRD STRM
STRS SW T TA T Art TC TCA A TDB TEA TIC
TIP TIPL TEA TL TL ' TMS_T U UA UAA UC UDN
ULN UM UPA UPC UPD VN X XR Z ZN ZTX + others.
We can also offer equivalents (at customers' risk). We also
stock a, full range of other electonic components.
Mail, Phone, Fax, Credit Card orders & callers welcome

connect Ms=VISA
ACC

Cricklewood Electronics Ltd
40-42 CRICKLEWOOD BROADWAY LONDON NW2 3ET
TEL 0181 452 0161 & 450 0995 FAX 0181 208 1441

7 VIDEO PARTS 7
UNAVAILABLE

? TOO EXPENSIVE ?

SECOND HAND PARTS
TESTED & GUARANTEED

(Complete boards, head motors,
loading motors, capstan motors,

mechanisms, panels, etc.)
CALL/FAX

01349 884804
EAST -SPARES

(at RADCOM UK)
10 Averon Road, Alness IV17 OPT

Overseas customers welcome
When calling, please quote any numbers on
the part itself, as this will help us locate the

right part or any equivalents
Payment by cheque with order (no credit cards) to

RADCOM; prices on application plus p&p for all orders.

Email on user@wardrop.dial.netmedia.co.uk

v.1-rr-Cr) A Do

QUALITY USED
TV & VIDEO

COMPLETE RANGE OF TVs
VIDEOS AND SATELLITES
Most makes and models available

TVs from £3.00  Satellites from £8.00
Videos from 215.00

Prices Ex -VAT

Free Delivery Service to most areas of the UK

U.K.s Largest Export Wholesaler
Specialists in conversions to most countries systems

UNIT 75, BARRACKS ROAD,
SANDY LANE INDUSTRIAL ESTATE,

STOURPORT-ON-SEVERN,
WORCESTERSHIRE DY13 9QB

Just 10 Mins from M5 Junct. 6 Worcs North

01299-879642 (3 lines)
FAX: 01299 827984

Sole UK
Agents 600

1 /
10// SA E LTA

 Peak detection
 Built-in loudspeaker for AM and FM reception
 Frequency Indication with 4 digit LCD Display

TC-90
Portable equipment, with many applications,
designed to carry out any type of Terrestrial TV
FM Radio, CAN and Satellite N. installations.

O Frequency Sweep on Satellite
 Peak Detection
 Measurement of terrestrial N from 20u V to

3V without the need of external attenuators.

O Full Band Frequency Sweep
 Switchable 14V or 18V LNC Power Supply

TC-402D
Due to its weight and size, the TC-402D is the
ideal instrument for the installation of
FM and Terrestrial N antenna, as well as CAN
systems.

II Multi -turn potentiometer to enable tuning
 Weight including batteries: 1.9 Kg

 Rechargeable 12V 2.6 Ah Battery
 Weight including batteries: 3.5 Kg

TC-80
The TC-80 has been designed for the
reception of TV Satellite systems, the
installation and testing of domestic and
SMATV systems.

II Rechargeable 12V / 2.6 Ah Battery
 Weight including batteries: 3.3 Kg.

Available from most wholesale distributors across the UK or direct from

COASTAL AERIAL SUPPLIES
1,11,111,

Unit X2, Rudford Industrial Estate, Ford, Arundel BN18 OBD
Telephone: 01903 723726 Fax: 01903 725322 Mobile: 0976 241505
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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.

CLASSIFIED
PHONE 0181.652 8339 FAX 0181.652 8931
The prepaid rate for semi display setting is E14.50 per single column centimetre
(minimum 4 cm). Classified advertisements E2.15 per word (minimum 20 words),
box number E24.00 extra.All prices plus I TAVAT.All cheques, postal orders
etc., to be made payable to Reed Business Information.Advertisements, together
with remittance, should be sent to Television Classified, I I th Floor, Quadrant
House,The Quadrant, Sutton, Surrey SM2 SAS

SERVICE MANUALS
AND CIRCUIT DIAGRAMS

Thousands of different models available
For most U.K. European, Far East & USA makes

Service Manual Circuits
B/W TV £ 6.00 £3.00

CTVNCP £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 order total. Do not add any VAT

D-TEC
PO BOX 1171, FERNDOWN, DORSET BH22 9YG

Tel: 01202 870656

Service Manuals
Available for most equipment.

From Valve Wireless to Video Recorders
and everything else in between.

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 OX9 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 I enclose 4 x 1st class stamps.

Name
Address

Postcode
Telephone

Fryerns
Service

Information FES
Circuit

Diagrams

TV's, VCR's SATELLITE
AUDIO & HI-FI

Most models/makes old & new covered
Also fault guidance service available

Prices are from £3.75 + £2.50P/P
i.e. 1 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: 01268 470899
Answerphone outside office hours

P.O. Box 5830
Basildon, Essex

SS13 3RX
please note new prices

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 PANELS

BACK COPIES PW and TV MAG.

DAVE WILLIAMS
16 Church Street, Owston Ferry,

Doncaster, S.Yorks DN9 I RG
Tel and Fax: 01427 728046

Mail order only. Na callers

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, Beachley, Chepstow, Gwent NP6 7HE

Tel: 01291 623086 Fax: 01291 628786
Visa, Access accepted

Technical Information Services
Midlinbank Farm, Ryelands, Strathaven ML10 6RD

N.B.: There is a £2.50 Post/Handling Charge on all orders
Send an SAE For Your Free Quote & Catalogue

We have the world's Largest Selection of

SERVICE ...w.
,M A N UA IL S [ VISA

VCR CIRCUITS £8.00 CTV CIRCUITS £6.00

CTV CIRCUIT COLLECTIONS
Ferguson from 1980's till present@ £45.00  Bush £22

Hitachi £45  Mitsubishi £38  Panasonic £30...etc...

Call for full list & prices of all 27 collections

Tel: 01698 883334/884585 0 Fax: 01698 884825

TOP SELLING BOOKS SERVICE MANUAL
PRACT' VCR or TV REPAIRS LIBRARY

£16.95 each (or £30 for Both)
MICROWAVES: ENERGY & OVENS BUY ANY MANUAL FOR X10.00

£12.95 or Swap at £5.00 Each (plus p&p)
Data Reference Guide (Chassis/X-Ref) Initial Joining Fee £65.00

£9.95
KUXO' SCRAMS' SYS' (New 5th Edn.) (£20/annum, thereafter)

£35.00 000
Buy, Sell & Service Used CTVNCR/CD NEW RELEASES:£9.95 each

IC DATA BOOKS - Various Titles 3.5" Disk Drives
£12.95 each (Installation & Circs): £9.50

With 100's of Titles, send SAE for Full List Data Ref' on 3.5" Disk: £5.00
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LINEAGE TESTRepair Databases & Indexes
SERVICE INFORMATION SPECIALISTS
New: Kwik Tips on Disk Version 1.1
After many requests for a FAULTS & REMEDIES database,
E.C.S has now released Kwik Tips On disk V1.1, Compiled
from over 20,000 entries & covering 1,435 Chassis & Models,
This concisely Edited TV & Video repair database will prove
itself a valuable resource for workshops large or small (and pay
for itself with just 1 repair). Kwik Tips V1.1 only £27.95

New: Edition 20 Fault Indexes in book format.
Just released - Edition 20 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 series. In daily use in workshops
across the UK (And beyond).
ISBN 1 898394 24 5 Edition 20: Complete set £14.75

New: Fault indexes on disk - Version 1.6
Our largest ever fault index database on disk, Covering a
massive 19,350 P. Television, Video, Camcorder Satellite, CD
& Monitor faults listed in 18 years of Television'Magazine..
Version 1.6: Indexes on Disk (price held) £17.50
Low cost updates are available for all fault inderes.

Latest release - Equivalents guides - 2nd Edition.
Now available, Over 6,300 Equivalent entries covers TVs,
Video Camcorder & Satellites plus TV model -chassis guide.
This single comprehensive book contains all FIVE guides.

Edition 2: Equivalents guides Only £5.95
All programs require a PC or compatible & are supplied with a user manual.

E.C.5
Technical- Publishing

.
(Eat 1985)

316, Upton Road,
Noctorum, Wirral,
Merseyside. L43 9RW.
Tel / Fax 0151 522 0053

Please add £1.75 P & P to total (Europe £2.75, r.o.w please enquire).

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  K1MARA  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

T1DMAN MAIL ORDER LTD  236 SANDYCOMBE ROAD 
RICHMOND  SURREY  TW9 2EQ Mon -Fri 9 am to 12.30 pm A

Approx. 1 mile from Kew Bridge. 1.30-4.30 pm

FOR SALE

Trade Only
Televisions
Teletext
Videos
Twin Speed Stereo

from £5.00
from £20.00
from £20.00
from £25.00

Minimum quantity - 10 units

BOURNEMOUTH

WHOLESALERS

01202 470443

TV's, VCR's, HI F1's

COMPUTERS

Major Retailer
Returns

Discount for Quantity

Tel: 01384 411414

PRIVATE RETAILER has excellent part
exchange colour televisions and videos to
clear. Tel: 01494 814317.

AVO MULTIMETER Model 8: £45.00. 500
volt 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: 0532 496048.

OCHRE MILL Technical Services, Grundig
TV spares for most models to 1985. Fast,
friendly, helpful, sensible prices. Gt Lype
Farm, Charlton, near Malmesbury, Wilts
SN16 9DR. Tel: 01666 823228.

WANTED

Billingshurst, West
BILLINGTON

Sussex RH149EZMORI LIN=

VALVES WANTED FOR CASH
(KT88, PX4, PX25, DA100,

EL34, EL37, CV4004, ECC83)

Valves must be Mullard/GEC/West European
to achieve top prices

Ask for our free Wanted List.

WE SUPPLY VALVES, C.R.T., VIDICONS ETC

Visitors, please phone for an appointment,
we're a very busy export warehouse.

Tel: (01403) 784 961
Fax: (01403) 783 519

PROPERTY

FANCY A CHANGE
OF SCENERY?

TV/VCR Servicing Business

For Sale in remote Scottish
Island (Benbecula)

Phone Jim on

01870 602035

BUSINESS FOR SALE
Situated Risca South Wales

Well established TVNideo/Satellite.
Repair/Sales business lock up shop +

workshop easy high street parking
plus 2 bedroom accommodation if

required.

PRICE £7,500RENT £5500 pa
Tel: 01633 614000
Tel: 01633 612667

BUSINESS FOR SALE

TV & Video Retail Sales
plus Video Library

Plenty of scope for expansion into
Service/Repairs. Prime site location

inclusive of all stock and fittings.
Sale due to ill health

£40,000 ono
Tel: (01460) 241973

EQUIPMENT

J MUTER BMR 95

BMR 95 unique Regenerating -Computer and
Analyser for CTRs, regenerates even better,
also if all other machines do not succeed. With
CRPU'l BMR 95 removes shorts F -C, C-G1,G1-
G2. FLASH -EX against remaining gas! 165
adapters available! Book with 12.500 CTR-types!
Pays itself within 4 weeks! Please, ask for more
information.

SEME Tel: 01664 481818 (UK)
Milberg Tel: 075 48275 (IRL)
MOM: Fax: 0049 2968 57017

REPAIRS

accent
TECHNIC

CAMCORDER REPAIRS

Collection and delivery any-

where in the UK.

All makes, fast service.

Phone free for details.

Fax: 01905 796385
In (0800) 281009

COMPONENTS
RCS VARIABLE VOLTAGE D.C.

BENCH POWER SUPPLY

n rl

£45 INC VAT - POST & INS £4
Up to 20 volts DC at 1 amps continuous, 1.5 amps peak

RAN and
from 1 20 yoga.

Sidn voltage and current meter:to for easy read out.
240 Volt AC Input. Poly smoothed,

RADIO COMPONENT SPECIALISTS
337 WHITEHORSE ROAD, CROYDON, SURREY, UK

Tel: 0181 684 1665
Lot of trent onners, high volt caps, valves, speakers, In

stock. Phone or Send your wants list for Quote.

RECRUITMENT

EXPERIENCED

SERVICE ENGINEER
Required for long established

family run business to work on
major brand TV/VCR/Audio, etc.

We offer a competitive salary with
friendly working conditions.

Apply enclosing your CV to:

Mr D. Young
2/4 Highview, Hatfield,

Herts AL10 8HZ
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RECRUITMENT

REHABILITATION THERAPY SERVICES

TECHNICAL INSTRUCTOR I

Radio Shop
El 7,746 - E20,412 per annum (Inc. of Allowances)

The Rehabilitation Therapy Service at Broadmoor Hospital offers a wide
range of therapeutic activities to our patients which include vocational,
arts and crafts and leisure. We currently have a vacancy for a Technical
Instructor I within our Radio Shop which provides on the job training for
patients.

Applicants should have good communication and supervisory skills, along
with commitment and enthusiasm for the continued development of the
service.

The successful applicant should have experience in the servicing of TV,

audio and video equipment. City and Guilds 224 part 3 is essential.

For further information please contact Brian Graham, STI Radio Shop on

01344 773111 ext. 4373 or Carol Wright, Team Leader, Vocational
Services on 01344 773111 ext. 4452.

For an application form and job description please contact the
Personnel Department, Broadmoor Hospital, Crowthome,
Berkshire RG4S 7EG or telephone 01344 754592.

Closing Date: 10th July 1998

Interview Date: 21st July 1998

We are working towards being Investors in People accredited. The Authority

is committed to equality of opportunity in employment and service provision

and welcomes applications from all sections of the community.

A non smoking policy operates throughout the hospital.

BROADMODR
HOSPITAL AUTHORITY

EXPERIENCED BENCH/
FIELD TECHNICIANS

Required
For the repair of CTVNCR/CAMCORDER products

Please apply in writing including your CV to

AAV ELECTRONICS
89 Roundmoor Drive, Cheshunt,

Herts EN8 9HW.
Telephone: 01992 632050

Visua/FX
TV VIDEO HI Fl

Service Centre
require

Bench Service Engineers
TelevisionNideo
Romford based
Excellent Salary and benefits

For further information contact:
Garry Hall on

01708 381896

WORKSHOP ENGINEERS

BROWN GOODS
Based Castleford, West Yorkshire

Are you up to speed with the latest in TV, video,
audio and satellite equipment?
If you have the necessary knowledge and skills, together
with a positive attitude and flexible approach, this is an
outstanding opportunity to join the technical team of one
of the UK's largest electrical retailers.

Ideally you should possess City and Guilds 224 or
equivalent and a commitment to the very highest levels
of customer service is essential.

In return we are offering an excellent salary and a benefits
package commensurate with a major blue chip
organisation.

Please write with a full CV stating present salary and
quoting reference number WE/2 to: Steve Jenkinson,
Service Development Manager, c/o Personnel
Department, Electricity Plus, California Drive,
Whitwood Industrial Estate, Castleford, West
Yorkshire WF10 50X

ScottishPower
ELECTRICITY PLUS

COLLEGE OF''North
NNestLondon

The college is one of the largest Further Education establishments in
the London area. It has centres at Kilburn, Willesden, Dollis Hill and
Wembley Park where a wide range of education and training
programmes are delivered to more than 12,000 students.

Part Time (Hourly Paid)
Lecturers (Post ref 8030)

Rate of pay would be £17.96 or £23.67 per hour
inclusive depending on the courses taught.
We are looking for Lecturers educated to NVO level 3 with industrial
experience or teaching experience to teach in the following areas:-

 Television Reception

 Radio & Audio Systems

 Video Recorders

 P.C. Maintenance

 Digital Electronics

 Microprocessor Systems

Please telephone for an application form and information pack
quoting the post ref. to:

The Personnel Division, The College of
North West London, Dudden Hill Lane,
London NW10 2XD.

Tel: 0181 208 5000 extn 5140.

Closing date: 29 June 1998.

AB%

1,?
4)/SABe

Working towards
equality of opportunity
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Servicing Books from

July Special Offers
U -VIEW
Technical Publishers

Television Servicing Books
1989/90 ....Now £39 Professionally Produced with the Manufacturers Full Co-operation

Satellite Servicing Books
1991/92 & 1993/94 Now £19 each

Satellite Book Four Now £59

To qualify for these offers please quote TV July when ordering.
Offer is limited to one book per customer. Offers end 31:07 98

Video Servicing Books
1991/92 £ 5 ..Now £65

1993/94 £

Now Available
..Now £120

Video Servicing Book Five ....£99
PP"

Satellite Servicing 1991-92
Satellite Servicing 1993-94
Satellite Servicing Book 4
Television Servicing 1989-90
Television Servicing 1991-92
Television Servicing 1993-94
Television Servicing 1995-96
Video Servicing 1991-92
Video Servicing 1993-94
Video Servicing Book 5

All Books Available
£19.00 Book 2 - Covers 251 Models. ISBN: 0 9513897 8 5

£19.00 Book 3 - Covers 316 Models. ISBN: 0 898 598 05 3

£59.00 Book 4 - Covers 320 Models. ISBN: 1 898 598 12 6

£39.00 Book 1 - Covers 307 Models. ISBN: 0 9513897 1 8

£95.00 Book 2 - Covers 307 Models. ISBN: 0 9513897 7 7

£95.00 Book 3 - Covers 629 Models. ISBN: 1 898598 03 7

£99.00 Book 4 - Covers 400 Models. ISBN: 1 898598 11 8

£65.00 Book 3 - Three Volume Set. ISBN: 0 9513897 9 3

£120.00 Book 4 - Three Volume Set. ISBN: 0 898598 07 X

£99.00 Book 5 - Single Volume. ISBN: 1 898598 13 4

All prices include UK postage, packing & insurance
Interest Free Credit Available - Phone for Details dal& Mesterei'!"

4
VIDEO

SERVICING
Book Five
CIRCUIT DIAGRAMS

(Covers over 240 Models)

All Books Contain:
Circuit Diagrams, Waveforms.

Voltage Charts. Part No's.
Alignments & Adjustments.
Trouble Shooting Guides.

Send for brochure with
full model list.

U -View Technical Publishers.
4 South Parade. Bawtry. DoncasterYorkshire. DN10 6JH.

Tel: 01302 719997 Fax: 01302 719995

I I I

SPARES & COMPONENTS

AERIALS

FROM 1-99

CABLE FROM

8-95

RG6 SAT

CABLE FROM

11-95

H.S.V1ESAtt
Unit B3. Citadel Trading Park,

Garrison Road, Hull HU9 1TA

Tel: 01482 222295/Fax: 222213

SCART/SCART

21 PIN LEADS

89p

2M FLY LEADS

35p

CABLE CLIPS

CONNECTORS

COAX PLUGS

POLES

BRACKETS

LASHING KITS

BOLTS

SAD E LTA

TV/SATELLITE

METERS

NOW IN STOCK

SAT SYSTEMS

ALL PACE

RECEIVERS POA

LNB'S FROM

£16.95

STOCKISTS FOR:

ANTIFERENCE

COASTAL

LABGEAR

LENSON HEATH

MERCURY

TELEVES

TRIAX

TOWER

BLAKES

PACE

WOLSEY

UNIFIX

PHILEX

& MANY MORE

ADVERTISERS' INDEX

Antex Electronics 663 HST Distributors London 675
Aerial Techniques 667

ICHE 672
Besco 678
Broughframe 673 J.J. Components 641

Bull Electrical 637

Campion Wholesale TV 680
Central TV Wholesale 675
Clearvision 675
Coastal Aerial Supplies 680
Colour Trade 678
Cricklewood Electronics 680
CTV 674

Dartel 678

East London Components....659
Economic Devices 612-613
Electronic Sound Systems ...610
Euras 673
Express TV 679

Grandata Ltd 643-654

Hardy, J.W 621

HCTV 677

Marapet 610

MCES 621

Muter, Ulrich 682

OZAN 615

Philex IFC
PV Tubes 673

Radcom 680

Sendz Components IBC

Smart B 679

Star Vision 679

Stewarts of Reading 672

Swift TV Publications 665

Vista Elecronics 676

Wallis Universal 610

Willow Vale Ltd BC

684 TELEVISION July 1998



SENDZ COMPONENTS 01702 332992 & 338894 Special Offer Sale - 20 Remote Controls £20.00 (mixed all well known brands)

FERGUSON ICC 7 HAND SET £3.00 POSITOR EQV 98009 - SALE PRICE 25p

FERGUSON VIDEO
FV90 LV HAND SET
FV80 LV HAND SET

£4.00
£4.00

FERGUSON
BATTERY CONVERTER TA606
24V DC/240V AC 115.00

ADAPTOR -KEYBOARD MAINS I2V 800MA £5.00
BENCH LAMP -FLUORESCENT

WITH MAGNIFIER P/P £5.00ea L50.00
BENCH POWER SUPPLY VARIABLE

0-30V 3A -TWIN METERS P/P £5.00en £50.00
BRIDGE RECTIFIERS 10 FOR £1.00
BURGLAR ALARM KIT full description £7.00
BURGLAR ALARM KIT ... send for data ...

MAIN CONTROL PANEL £12.50
BURGLAR ALARM SIREN 12 VOLT 50p
CAMCORDER -UNIVERSAL BATTERY 9.6V -

1400MA FOR NC -PANASONIC -PHILIPS 0.50
CAMCORDER -TRIPOD SHOULDER POD £5.00
CAPACITORS,

IIN/2KV. 2NZ/2KV, 4NZ/4KV EACH 15p
5N6/2KV. 6N2/2K V, 9N I /2KV EACH 15p
35V-22UF, 50V-4. 7UF, 50V -1000F EACH 25p

COMPONENTS (MIXED) - BUY BY WEIGHT
I lb forfl Ilb for £I L1.00 per lb

P/P E1.25 per lb
CRYSTAL-4MHZ OR 6M HZ EACH 30p
CRYSTAL-TV-4AMHZ OR 8.8MHZ EACH
24 MHZ XTALS 30p
DESOLDER PUMP £2.00
DIGITAL CAPACITANCE METER - CMC200

200PF-20MF £28.00
DIODES -TV -I00 MIXED £3.00
FILTERS - 455 & 480 EACH 20p
FOCUS POTS -K40 £2.00
FRONT PANELS (PLASTIC) FOR AMSTRAD,

PERDIO, FIDELITY. DECCA, TATUNG
ALL 1992 MODELS EACH £4.00

FUSES -100 MIXED £3.00
GAS SOLDER IRON-PORTASOL HOBBY £10.00
HANDSETS -SEE SEPARATE LISTING
INFRA RED DETECTOR

WIDE/SHORT ANGLE WITH RELAY £8.00
INFRA RED RECEIVER-MATSUMI MINIATURE 11.00
LOPTs - SEE SEPARATE LISTING
MAGNIFIER - 2X AND 4X £3.50
MILLI VOLTMETER -ELECTRONIC -LEADER

LMV-18IA 40V A/C IN -1M V F/S
IMV-300V CALIBRATED -COST £225.00 £35.00

COLOUR TV BATTERY
CONVERTER IN 24VDC TO 240VAC OUT £15.00

MODULATOR -TUNABLE SATELLITE -TV £1.00
MODULATOR KIT, sv To I 2V -

FOR ALL CAMERAS £5.00
MOTORS - SEE SEPARATE LISTING
PANEL-CM201 £10.00
PANEL-IK2-FM2211 STEREO 14.00
PANEL-CVC80-POWER £5.00
POSITOR 18 2 PIN 20p
POSITOR-2322 662 98009 50p
POSITOR-2322 662 98012 50p
POSITOR-3 PIN P05.PTH451 BLACK TYPE 50p
POWER SUPPLY -

12V DC & 24V DC -REGULATED £2.00
POWER SUPPLY -REGULATED 3-I2V 500MA 15.00
PSU AC I 2V 500MA £1.00
PSUAC 9V IA £1.50
QUARTZ HALOGEN -

500W 200V FOR OUTDOOR LAMPS £1.00
R.S. SAFE BLOC £5.00
RELAYS -SUB MINIATURE 25p
SATELLITE TUNER UNIT -2427611

... BASE BAND/VIDEO OUT 16.00
SCART TO 4 PHONO LEADS 1.5M £4.00
SCA RT TO 6 PHONO LEADS £6.00
SCA RT TO "D" PLUG £1.00
SCA RT TO SCARY LEADS -

ALL PINS CONNECTED -1.5 METRES 12.00
SOUND 5.5M HZ MPM 1000T £1.00
SOUND 6.0M HZ MPM 1040 MOO
TRANSFORMER -RS ENCAPSULATED MAINS

0 -120V -0-120V PRI 0 -9V -0-9V SEC £1.00
TRIFLER BC 2032-642-3002 £7.00
TRIPLER BG 2087-642-1005 17.00
TRIPLER KT3/K30 £4.00
TRIFLER - UNIVERSAL £5.00
TUNERS - SEE SEPARATE LISTING
TUNING POTS -8 WAY 50p

FERGUSON
ADAPTOR - VPT - TEXT - VA354 £5.00

ADAPTOR -CHARGER -
AC MAINS & BATTERY-VA365 P/P £3.00ea £20.00

AMPLIFIER -TV -2 WAY GAIN 7DB - ICC7 £8.00
CAMCORDER BATTERY 6V-1400MA-VA366 £5.00

CAMCORDER BATTERY. HIGH CAPACITY
9.6V 1800MA-VA310 £4.00

CAMCORDER BATTERY CHARGER
9.6 VOLTS VAZ65 EACH £15.00

CAMCORDER CAR ADAPTOR CHARGER -
AND BATTERY-VA308 £20.00

CAMCORDER LENS 2 OFF -
TELE-CONVERSION LENS x1.4 & x0.7 £6.00

CARDIOID CAMERA MICROPHONE -VA SUPER
218 TELESCOPIC BOOM & STAND £12.50

CHASSISTX80-NEW-NO TUNER P/P f.5.00ex £15.00

CHASSIS-TX100 VHF/UHF
YELLOW SPOT AND SECAM P/P L5.00ea £20.00

CHOKE -MAINS INPUT-TX9-TX10 £4.00

CHROME BOARD-ICC5
I/Cs U4647TKE OR HA 11498 £6.00

DECK AND CAPSTAN MOTOR:-
FV61LV, FV62LV. FV67LV. FV68LV EACH £30.00

FV7013. FV7 I LV, FV72LV, FV74LVX EACH £30.00

FV77HV £30.00
DECK AND HEAD-FV3IR £25.00

DECK MECHANISM
VIDEOSTAR-R2000 P/P L5.00ea £30.00

DRUM-LOWER-P0M2024A-I £20.00

DRUM-LOWER-PUS362931-2 £30.00

DRUM -UPPER -20439318 £20.00

DRUM-UPPER-YDM2018B £10.00

DRUM-UPPER-YDM2037A £20.00
HEAD-FV3IR £12.00

HEAD AND DRUM-FVZ1A 115.00

MODULATOR-SP212315 £5.00

MODULATOR-SRBI 25p

MODULATOR-SATELLITE-T1040-SRD3/4 £2.00
PANEL-TX89 - £10.00

PANEL -10 MIXED FROM TX9 TO ICC5 £20.00
PANEL-DECODER-ICC5 £5.00

PANEL-FRONT-TX98
T 1353E W/INFRA-RED RECEIVER 15.00

PANEL -FRONT -TX I00 £4.00
PANEL-IF-TX9, TXIO £4.00
PANEL -REMOTE AND POWER SUPPLY

FV31R DISPLAY P/P f2.00ea £5.00

PANEL-REMOTE-TX9.TX10 EACH 15.00

PANEL-REMOTE-TXIO-540)0I £5.00

PANEL -REMOTE -TRIO, WITH BATTERY
AND 4 I/Cs - 1544-033C £7.00

PANEL -REMOTE 7X90 -
139.001 I/Cs M293B I AND MS1000 £10.00

PANEL -REMOTE 7X100
I/C M29381-SAA5012 £10.00

PANEL -REMOTE TX I00
WITH STAND-BY BATTERY AND I/Cs £10.00

PANEL -71228B TEXT
FOR TX89,TX98, TX99.TX100 £15.00

PANEL -7X90 THORN FRONT-
-8 BUTTONS 01M4-515-002 £10.00

PANEL -TUBE BASE-ICC5 55.00
PANEL-TUBE-BASE-TX89. 7X98. TX99 £5.00
PANEL -TUNING 1509G-TX9.TX10 15.00
POWER SUPPLY 12V -3A

FOR VIDEOSTAR CAMERA PP3 £4.00
PUSH BUTTON UNIT-TX85.TX86-8 BUTTONS £5.00
RECEIVER - INFRA -RED -ICSL486-TX100 50p
TRANSFORMERS -SWITCH MODE-

TX85, TX86, TX89 EACH 14.00

MOO £5.00
473190-00.40153000 EACH £5.00
ICC5 3112-338-326642 14.00

I.T.T.
IF MODULES: -

5827 -01-51, 5827-03-51

5828-04-10.5829-02-58

5929-03-41

TELETEX CONVERSION KIT
CORE 290° ITT TEXT PANEL

EACH
EACH

EACH

£8.00

L8.00

£8.00

£8.00

£13.00

1996/7 MATSUI
VIDEO DECK COMPLETE P/Pf5.00en £16.00

MATSUI
DECK AND H EA D-VP9501 PA' £5.00en 120.00

DECKS WITH HEADS -
3000/ORION P/P f5.00en £16.00

HEAD-VCR-VX3000 £10.00

HEAD-VSR1500 = ORION D2096 £5.00

PANEL-MAIN-VSR1500 P/P 15.00en £3.00

POWER SUPPLY-VSRI500 £5.00

POWER SUPPLY & REG -

TYPE STK5343-VF9501 £8.00

POWER SUPPLY -SWITCH MODE -1500 £350

PHILIPS
DECODER-TEXT-K40-KT3

IF PANEL FOR CP9O-CP110

INFRA -RED RECEIVER -HAND SET TESTER
SOLDER IRON 25W -240V

£10.00

£5.00

£1.00

£6.00

TEXAS
NICAM BOARDS MK 11 £6.00

TUNERS
IF TERC8-022ATBR4-00ZA-ALPS
SATELLITE SX72302180968

SATELLITE
WITH BASE BAND MIN SXT2302234

SMALL UHF/VHF
VHF/UHF -TEKE4-1 12A

4944

U32I. U341. U342. 0343
U344, U411. U4I2, U944

U743, U744

AMSTRAD
UE33-BOI
FERGUSON
IF2105-RE

MTP2011-AP00

UHF- ICC5
VHF- ICC5
7X85, 7X86. TX89. TX90

TX98, 799. TX100
ORION
1500- UE33 B09
PANASONIC
SMALL UHF/VHF
SANYO
UHF/VHF TDO 124E13

SHARP
TUNER AND IF 1810587 PA1 UK

TATUNG
UNIVERSAL 205 OR EQUIVALENT

WITH AERIAL SOCKET

EACH
EACH

EACH

EACH

EACH

£7.00

£3.00

14.00

£350
£4.00

£3.00

15.00

14.00

£7.00

13.00

£5.00

£5.00

L5.00

£5.00

£4.00

14.00

£4.00

£3.00

£4.00

13.00

£8.00

AMSTRAD
EXPORT
4600
4700
6000
6800
UNIVERSAL
DECCA
NICAM LCD
FERGUSON
BSB
IN41R/3V59
FV41R/FV42 -FV5I-52
ICC5
IK2000. IK70013 EACH
SRD2, SRD3, SRD4 EACH
T780
TV/SATELLITE WITH FST
HITACHI
CPT2158 (NO REPLACEMENT)
VIDEO RM933E VIDEO PLUS
CLE.874B
CLE883A = IR8512. CPT2196. CPT2578
TV MODEL C2558 (IR I 820).CLE883A
MATSUI
1500
VSRI500
VX3050
3000/ORION - TV AND VIDEO
RC = PACE 900. FERGUSON, SONY, GRUNDIG
MITSUBISHI
RM35 -VIDEO
RM45 -VIDEO
NOKIA
RC202
ORION
TV AND VIDEO
VIDEO WITH LCD - 1992/93 MODELS
PANASONIC
EUR51142
TC1632, TC1642, TC2232 EACH
TX2034. TX2044. TX2200,TX2234 EACH
7X2244. 7X2300, 7X2636, 7X3303 EACH
RC201 - TV - REPLACES TNQ1411/2
PERDIO
PV 1188
PHILIPS
NEW TYPE UNIVERSAL
RC4001
SAMSUNG
HANDSETS. TV & VIDEO - 12 TYPES EACH
SANTO
UNIVERSAL VIDEO
SIEMENS
TV/VIDEO - 1994 MODEL
THORN
9000, 9600, TX9.TX10. TX I00

TEXT AND NON -TEXT

£3.00
£3.00
£5.00

115.00
£4.00
£3.00

4.00

£150
E15.00

15.00
£5.00
£1.00
£2.00
13.00

£5.00
£30.00

£5.00
£8.00

f10.00

L5.00
£4.00
13.00
£2.00
L5.00

15.00
£7.00

£4.00

£2.00
15.00

£10.00
£8.00
£8.00
£8.00
£8.00

£3.00

£10.00
£10.00

£100

£3.00

£5.00

EACH £10.00

AMSTRAD
DISPLAY PANEL -LONG CHASSIS - 1992/93
FRONT PANEL FOR ALL 1992 MODELS
HEAD AND DRUM - 6000
HEAD AND DRUM - NICAM
PANEL -CLOCK DISPLAY - 8.900
PLASTIC FRONT WITH FLAP- 8.900
POWER SUPPLY-VS1000-VS 1100
POWER SUPPLY, LONG OR SHORT CHASSIS

1991/1992 MODELS
POWER SUPPLY - SWITCH MODE

- DOUBLE DECKER
20 OFF MIXED NOKIA ITT.
SALORA FINLEX SERVICE MANUAL

MAINS ADAPTOR 12V AT 500 M/A
NEGATIVE CENTRE

14.00
£4.00

£12.00
£12.00
L5.00
£3.00
£5.00

£3.00

£5.00

£10.00
POST £4.00

£1.00

HITACHI
DECODER -TELETEXT PC232A5 - ISSUE 4
HEAD AND DRUM -620E
MAINS SWITCH WITH STAND-BY
MODULATOR No 5587881
OSCILLOSCOPE 20MHZ DOUBLE BEAM -

V212
PANEL -TELETEXT GOP- ISSUE 6
PANEL -TELETEXT PC315-11 - ISSUE 7
PANEL -TELETEXT PCB F.S.T. - ISSUE 6
PANEL-TEXT-VT753E
POWER SUPPLY TV SWITCH MODE

STIt 4211 ISSUE 10
POWER SUPPLY VIDEO SWITCH MODE

VTM3 I 2ELM
THICK FILM-HM9204A

L15.00
£12.00

.50p

L5.00

E188.00
£10.00
£15.00
£15.00

20.00

18.00

00.00
£3.50

MOTORS
HITACHI
CAPSTAN -ACE 04-B to ACE 040-B
MICR WAVE TURNTABLE MOTOR
MATSUI
CAPSTAN I/C NO. M56730 ASP

£10.00

£10.00

15.00

2 TYPES 1995 TO 1997 MODELS MATSUI VIDEO
DECKS WITH CAPSTAN MOTOR AND HEAD £20.00

MITSUMI
MOD MRF7-UF32 15.00

MOD TMUG3-103A £5.00

MITSUBISHI
CAPSTAN-HSE4 I -1/C M5 I 782ASP £4.00

L.O.P.T.
36061. 36162. 36362. 36383, 36481 EACH
36482.36761, 36831, 36832. 36922 EACH
36943. 36962 EACH
2432211. 243235 I. 2432491. 2432851 EACH
2432871. 2432981. 2432984. 2433752 EACH
2433952, 2434002, 2434141. 2434393 EACH
2434451, 2434492. 2434494, EACH
2435016. 2435062 EACH
2435064, 2435085, 2435121 EACH
2435372. 2435701, 2436773 EACH

EACH
243066, 243063
3220029. 3714016, 47003481 EACH
AT2076/78, AT2076/88. AT2078/25 EACH
AT2077/81
DST81N243/472593-00
DST858235/47328700 & /40153200 EACH
DST88N234/400086AD, & /47805200L EACH
DST88N234/4732004I. & /47317590 EACH
DST 186N243/473058-00
TFB3035D, TFB3069D,TFB4023AD EACH
TFB4039AD, TFB4066AD EACH
FERGUSON
TX9
11(10
7X85. 7X86 EACH
17039, 7X98,17(99 EACH
Y260781
FSTY260482
LOFT BLUE SPOT
LOFT RED SPOT
LOFT WHITE SPOT & YELLOW SPOT EACH
PANASONIC
TC2203, TLF 14568 EACH
TLF145713, TLF701/6 EACH
TOSHIBA
TFB 3035D. TIM 4023AD. TFB 4032BD EACH
TFB 4038AD. TFB 4110AD EACH
TFB 30891/ TFB 4088AD EACH

£10.00
£10.00
£10.00
£10.00
£10.00
£10.00
£10.00
£10.00
£10.00
£10.00
£10.00
£10.00
£10.00
£10.00
£15.00
£10.00
£10.00
£10.00
£10.00
£10.00
£10.00
£10.00

14.00
£6.00
18.00

£12.00
£8.00

£10.00
£10.00
£6.00
MOO

f15.00
£15.00

£10.00
£10.00

£8.00

HOSIDEN
TUBE BASE -Mixed 10 for £1.00

HANDSETS
CPT1408T, CPT2176, CPT7.178 EACH £5.00
CPT2476. CPT2478 EACH £5.00
TEXT, REPLACES PHILIPS

KT3, K30. K4 ETC. £9.00
UNIVERSAL REMOTE TV I, TV2, VCR -

SAT, AUX, LCD. VIDEO. TV -
ALL NEW 10 MIXED FOR ONLY £15.00

VIDFO DECKS
AIWA 1500
MATSUI VXA 1100
MATSUI 1500 WITH HEADS
ORION D1094
ORION D1096
ORION 02096 ETC EACH £20.00
CAPSTAIN MOTOR FOR ABOVE DECKS £15.00
AND HAND SETS £3.00
4 HEAD DECK FOR 1500 £30.00
POSTER EQV 98009 ETC EACH 25p
20 HIGH VOLTAGE CAPS 1500V - 2000V MIXED £1.00
100 TRANSISTOR MIXED £1.00
VIDEO PATTERN GENERATOR MODEL 19535 240V
MAINS SMALL -SEND FOR DATA £20.00
PAL TV ADAPTOR -ROB IN UEll OUT £6.00
MOTOR I 2V 25p

7805
7806
7803
7812
7812F
2SC940
2SC3795
2SC397311
2SC43I 3
2SC4589

ION1500V
2SC7350
2SD200
2SD401
250716
250787
250789
2SD820
250868
250880
2501264
2501266
2501 398
2501415
2501427

20p
7.0p
20p
20p
20p

£1.00
£1.00
£1.00
£5.00

£2.00
15p

11.00
40p

£1.00
30p
30p

11.00
75p
30p
50p

£1.00
£1.00
£1.00
21.00

2501432 £1.00
2501453 LIAO
2501576 £1 .00
2SDI577 22.00
250180103 15p
25131878 11.00
25K 1460 E1.00
2SK 1464 LIAO
2SC489I

1500V/I5A 12.00
AN552I £1.00
055551 £1.00
AN583 I L2.00
BC550C 20p
BDV648 50p
BDV658 50p
BF869S 20p
13E870 20p
BPW4 1 15p
BU105/04 80p
BU 108 £1.00
813124 50p
BUI 26 80p
BU180A 65p
BU204 60p

1311205
BU206
80207
BU208
BU208A
8132080
813222
BU326
00407
BU508A
BU508AF
8135080
8U5080F
BU705
1311801
BU806A
BU807
BU8080FI
13U824
88826
BUK444/800
BUK445/600
BUK454/603
BUTI I
BUTT I AF

75p
11.00
£1.00

80p
1150

90p
11.00
f 1.00
40p
90p

f 1.00
80p

£1.00
f1.00

50p
£1.00

50p
f 1.00

5017

f1.00
12.00
L200
f 1.00

50p
50p

BUT13
BUTI8AF
BUT71/800
BUN 011
BUW84
BUX39
BUX84
BUX84AF
BUY49
110187
130208.800
110228
50229
BY255
B0299.200
50299-800
BYT71.800
BYVI9-30
110028-200
BYV95B
BYV95C
BY V96D
BYW20-08-9
BYW29/50
BYW95

£1.00
(1.00

15p
40p
60p

f 1.00
SOP
50p
20p
5p
13p

15p
6p
Sp
15p
30p
15p
15p
15p
10p
12p
10p

£1.00
15p
10p

BYW95C
BYW562A

100V
BYX 10
BYX38/300
BYX55/350
BYX55/600
BYX7 I /60
BYZIO6
BZW.0 110
BZW83-C20
CA31230
C134555BE
CLE87 1 A
PESO
11A 1140
HA 1185
HA 1196
14A 11485ANT
HA11804INT
HA513385PI
HA51338SP3
licr.452o
HCF4520BE
H061404251

10p

Op

10p
25p
10p
10p
20p
10p

p
3p

50p
20p

L.5.00
4p

01.00
11.00

50p
0130
LI SO
22.00
£2.00

50p
50p
50p

006140815 L1.00
HE4528BP 15p
HEF4029BP 20p
110E4093 20p
FICA 1 I 24A 50p
18M6264

ALP -IS £330
IK7ST

6391 BI 11.00
IN5401 3p
181066 10p
L298N L4.00
LA7830 £1.00
LA7831 £1.00
M708 AB1 f130
M708 LBI £130
M37204ECSI' £1.00
M58658P £1.00
MN650 11.00
513522V £1.00
SAA 1061 L3.00
5003018 £1.00
SAA5010 £2.00
SAA5231

(TEXT) £2.00

No accounts SENDZ COMPONENTS No Credit Cards

63 BISHOPSTEIGNTON, SHOEBURYNESS,
ESSEX SS3 8AF.

Tel: 01702 332992 Fax: 01702 338805
Specific P/P charges are PER ITEM  For UK addresses add P/P to
order then 17.5% VAT to total. This applies to EC unless VAT No. is

given  Exports - P/P at cost  Postal Order/Cheque with order.
Unless otherwise specified add £1.70 P/P to SMALL ORDERS +
Additional P/P for HEAVIER GOODS. Technical information by

telephone only  Govemment/School Orders on official headings.
Callers to shop - 212 London Road, Southend-on-Sea

Open 9.30 - 1pm. 2.15 - 5pm

PLEASE ADD 17.5% VAT TO BOTH THE GOODS TOTAL AND P/P CHARGE



Willow Vale can now supply
genuine spares and accessories
for all these leading brands:

o Sharp
o Philips
o Pace
o Nokia
o JVC
o Matsui
o Grundig
o Ferguson
o Tatung
o Goldstar (LG Electronics)

o Panasonic
o Sony
o Toshiba
o Thomson
o Mitsubishi
o Akai
o Aiwa
o Pioneer
o Samsung
o Hitachi
o Amstrad
o Alba
o Bush
o Goodmans

TECHLINE is always available.
Should you require any
technical help or advice on
0891 615915.
roll calls charged at premium rate).

C.O.P.S. computer ordering
parts system via our acclaimed
'viewdata' based
order/enquiry system.
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