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COMMENT

Oriental Conundrums

Over the past thirty years the UK electronics
industry has depended more and more on
investment by overseas firms. In fact without
this investment there would be virtually no
consumer electronics, semiconductor or com-
puter industries in the UK today. Whether this
overseas investment is a good or a bad thing
hasn’t mattered too much to date. It has con-
tinued to come in, often encouraged by gov-
emment action of various sorts (grants, tax
benefits etc.). Plants have been established
and jobs created: thousands of them. Now
alarm bells have suddenly started to ring,
because of financial problems in East Asia.

Fortunately many of the current batch of
plants are now in operation — for example pro-
duction started recently at Korean manufac-
turer LG Electronics” computer monitor plant
at Newport in South Wales. Far Eastemn
investment in electronics in the UK started
with the Japanese back in 1974. In more
recert limes Taiwanese and Korean firms
have appeared on the scene. It is Korcan
investment that’s causing most of the current
concern.

Hyundai has decided to put a hold on its
£3bn investment in two semiconductor plants
in Scotland. Samsung has postponed the start
of the next phase of its (450m development in
the North East — semiconductor and PC man-
ufacture were to have been added to its colour
TV and microwave oven plants at Wynyard
Park. Daewoo has announced that its overseas
investments are being reviewed, including its
VCR plant in Antrim, Northern Ireland.

What’s behind all this? There is, in Eastern
Asia, a far greater tendency to save and invest
than in the West. Because of thc savings,
banks have moncy to lend. Large companies
borrow and invest. Everything is just fine so
long as the economy remains in an expansion-
ary phase. But no economy continucs to

expand indefinitely without pausing for
breath. What happens when the rate of eco-
nomic expansion decreases? Excess capacity
then becomes evident. firms start to make
losses, loans may cease to be serviced, the
banks come under pressure, confidence in the
economy is lost and a sort of self-feeding col-
lapsc can set in.

Traditional business practices in East Asia
have made the problem far worse than it
might otherwisc have been. Banks have not
been entirely open in reporting on their activ-
ities. auditing is ofien poor. and the banks and
major firms tend to have rather too close rela-
tionships. So banks don’t ask too many ques-
tions and continue to provide loans against
collaterai thal they see is appreciating in value
— even if only in paper terms. Any bad debts
are simply shunted aside instead of being
written off. This is asking for trouble when
economic expansion slows down. Increased
losses and bad debts can soon destroy confi-
dence. In Korea the result of all this has been
a full-blown economic crisis, with the
International Monetary Fund having to be
called in to try to save the situation.

There are many conscquences of this sort
of situation. Firms cease to invest both at
home and abroad: hence the decisions by
many Korean firms noted above. Investors
may try to sell overseas assets to pay for loans
that are calied in, thus exporting their prob-
lems. Or they may ry to.move funds abroad
when the domestic currency loses value, mak-
ing the currency problem worse. This is why
so much depends on that vague quality confi-
dence. When a currency loses value, the coun-
try’s exports become cheaper for othcrs. You
can thus try o export your way oul of the
problem, but this damages the economies of
other countries. It is very difficult to assess the
balance of all these effects, which don’t show

up in an expansionary cconomic context. But
once they appear they do no one any good.

A major contributory factor in the current
situation has been asset inflation, which
occurs when the price of assets — houses;
shares, whatever — increases rapidly because
there is more money available than there arc
opportumities 10 use it. This can lead to exces-
sive investment because paper collateral is
generated and loans are exlended against it:
this is the real bubble economy condition, the
basic cause of situations like the USA in 1929
and the East Asian problems today. Central
banks and iniernational banking operations
then have to do their best to sort out the prob-
lem.

It is always clear enough in hindsight what
has caused an cconomic upsct. It is not so easy
in day to day banking and business to do any-
thing about it. A bank thar refuses to lend wiil
simply lose business to others. Central banks
try to lmpose some order by altering interest
rates, but this is not a precise weapon. We
have to live with business cycles, and to hope
thal excesses in some countries do not plunge
us all, as a result of increasing internationali-
sation of trade and banking, into economic
difficulties.

It is a pity that some sort of middle way
cannot be cstablished between the reluctance
of many Westem [irms 1o invesl and take
chances and the tendency of East Asian firms
to invest and plough on regardless, sccing
increased production and market sharc as their
aim rather than a reasonable profit margin.
We alf have a lol o leamn — and one problem
is that each generation tends 10 make its own
mistakes instead of leamning from past experi-
ence. What can be done is to ensure adequate
financial supervision, which may or may not
work. In time it all blows over, but a lot of
people can suffer in the process.
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Progress ‘with Digital TV

Agreement on a standard decoder
specification for digital terrestrial
TV (DTT) was reached in early
November. Several groups were
mnvolved, including the Dagital
Multiplex Greup (DMUX) which
represents the main UK terrestrial
broadcasters, also British Digital
Broadcasting (BDB) which has the
DTT franchise. Broadcasters, set-
makers and semiconductor manu-
facturers have all been involved.
The decoder is to be sold at a
subsidised price of around £200.
BDB has invited twenty or so man-
ufacturers to tender for initial
orders, including Pace, Philips.
Toshiba and Grundig-Hyundai. The
decoder will offer a number of
standard features, including selec-
tion between 4:3 or 16:9 aspect
ratio displays, a quarter-screen pic-
ture with text informarion,
enhanced teletext and data services,
an electronic programme guide and

stereo sound. Interactive operation

is not included in the initial basic
specification. Viewers will be able
to receive pay-TV channels by tak-
ing out a subscription with BDB, a
smart card being used for access.
For access to BSkyB’s digital satel-
lite TV service an additional mod-
ule and subscription will be
required. A further module will be

needed for Audio Described sound
tracks, which are designed for
those with sight problems.

SGS-Thomson Microelectronics
(STM) and Philips have developed
a four-chip decoder design which is
to be jointly marketed by the com-
panies and is now in the sample
production stage. Motorola has also
been supplying sample production
chipsets to manufacturers.

At much the same time as the
DTT decoder announcement, a ref-
erence set-top box design for digi-
tal satellite TV was announced by
BSkyB, which has reached an
agreement with SGS-Thomson
Microelectronics to provide the
chips for the basic operation of the
initial set-top boxes. These chips
include STM’s ST20-TP2/TP3 32-
bit microcontroller, STVil19
PAL/NTSC encoder, STi3520L
MPEG-2 decoder and other micro-
controllers. The software 10 be
used was jointly developed by SGS
Thomson and the OpenTV venture
between Sun Interactive and
Thomson Multimedia. Pace,
Matsushita, Sony and Nokia have
already entered into agreements
with BSkyB to produce the set-top
boxes.

Sony has announced that it will
be launching digital TV receivers

in the UK next year: no specifica-
tions or price details have been
released.

BSkyB and Cable and Wireless
Communications (CWC) have
agreed lo co-operate on the launch
of digital TV services, with joint
promotion and marketing. Under
the agreement CWC will offer its
subscribers BSkyB’s pay-per-view
services in both analogue and digi-
tal form. A fibre-optic link will
connect BSkyB’s Isleworth studios
to CWC'’s digital head-end. This is
not a technology agreement: CWC
will use its own decoder, EPG and
conditional access system.

The European Broadcasting
Union (EBU) and the Europear
Association of Consumer
Electronics Manufacturers
(EACEM) have called for an open,
unfragmented digital receiver mar-
ket, both set-top boxes and TV
sets. The organisations want to see
standard software and hardware
interfaces in all receivers. On the
software side they consider that
Java or a combination of Java and
another system represents the most
promising basis of a generic stan-
dard for use with digital broadcast-
ing. They also want patent royalties
to be “reasonable, fair and non-dis-
criminatory”.

Monitor Production

Production of computer monitors has started at Korean manufacturer
LG Electronics’ new plant at Newport, South Wales. it took just over a
year from the initial announcement of plans to the start of production.
When the plant reaches full capacity it will be able to produce 2m
monitors a year, creating 6,100 jobs - 500 stoff are already working
at the factory. Our photograph shows Mr Oak Mo Lee, LGE’s director
of finance and administration, af the production line.

Lite-On Technology of Taiwan, at present the world’s fourth largest
manufacturer of computer monitors, plans to increase production by
over 50 per cent, from 3.5m to S5m uvnits, during the present year
{1998), with new plants in the UK and Mexico. The UK plant in
Scotland was opened late last year and is expected to produce 1-2m
monitors this year, building up to 2m a year by the end of the cenfu-
ry. Most of Lite-On’s monitors are sold to computer manufacturers,
including IBM, Compaq and Hewlett-Packard. The company expects to
be manufacturing 8-10m monitors a year by 2000. Total world pro-
duction of monitors in 1997 was estimated at 75m. The other manu-
facturers currently in the top four are understood to be Samsung,
Philips and Acer.
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Business/Trade News

CPC of Preston has entered a distri-
bution agreement with Grundig and
is now an officially approved dis-
tributor from which authorised
Grundig dealers can obtain warran-
ty spares. Products available
include spare parts for all Grundig
manufactured TV sets, music sys-
tems, car stereos and satellite
receivers. CPC has set up a
database, containing over 100,000
part numbers, dedicated to Grundig
spares. The company’s partfinder
service enables parts to be quickly
identified in cases where the cus-
tomer does not know the part num-
ber : staff can then immediately
provide the relcvant order code,
price and availability. CPC can be
reached on 01772 654 455.
Saiellite equipment supplier
Longreach Supervision Group has
added a new depot at Boreham-
wood, Herts to its nationwide net-
work. The company now has nine
depots and stocks more than 400
satellite product lines. It offers

same-day collection, free technical
assistance and free training.
Longreach’s head office is at Bath,
Avon (01225 444 894).

The distributor of BASF and
Memorex brand audio and video
products in the UK has; from
January 1st 1998, changed its name
to EMTEC Magnetics UK Ltd. The
change follows the purchase by
Korean group KOHAP of BASF’s
worldwide magnetic tape business
early last year. EMTEC Magnetics
UK Lid. can be reached on 0181
908 §203.

Matsushita is to expand its opera-
tions in Wales with a £15m invest-
ment programme. A new research
and development centre is being set
up at the company’s Cardiff base,
creating 160 new jobs. Satellite TV
decoder manufacture is also to start.
At present the company employs
more than 2,000 staff at the site
producing colour TV sets and
microwave ovens for the European
market.

*
Fuse Warning
The Electrical Installation Equip-
ment Manufacturers’ Association
{EIEMA) has issued a warning
about certain mains plug fuses,
manufactured in China, that carry
the BS1362 approval mark. Based
on many years’ experience, EIEMA
members have identified the fol-
lowing three factors as being vital
for safe fuse performance:

{1) The ceramic fube must be com-
pletely filled with an appropriate
material, usually quartz sand. The
purpose of this filling is to absorb
the enormous energy released when
a short-circuit fault occurs. Without
it; the fuse could explode.

(2) The fuse element must not
touch the tube’s inside wall. If it
does, the element will not be com-
Pletely surrounded with energy-
absorbing material.

(3) The tube must have sufficient

=

strength to withstand the high tem-
perature and pressure generated
during fuse operation, after which it
must comply with the test require=
ments of the standard. This is to
ensure that the fuse remains intact
after operation.

EIEMA members routinely test
their own and other manufacturers
products. During recent tests certain
Chinese-made fuses were found to
have seriously inadequate quantities
of arc-quenching material, and fuse
elements that touched the inside
wall of the mbe. The result was
critical rupturing of the fuse tube;
producing an explosion within a
type BS1363 approved plug whose
cover sheared off and flew across
the test bay. This, in an everyday
situation, could cause injury and be
a fire nisk.

The Association does not sug-
gest that all Chinese-manufactured
fuses are unsafe.

DAB News

Three UK radio companies, Emap Radio, Capital Radio and DMG Radio;
have signed an agreement with cable operator NTL to bid for a national
commercial DAB licence. The Radio Authority is to advertise licences this
spring. Services are due to start in 1999.

Great Western Radio, parent company of Classic FM, is to bid for a
licence but would like to see the rules relaxed on the extent of the data ser-
vices that DAB can offer: at present the limit is ten per cent. GWR is run-
ning a series of multimedia radio test transmissions in the London area in
conjuncticn with BT, the BBC and others.

TELEVISION January 1998:

TELETOPICS

Texas Instruments has introduced two new
video encoding and decoding chips that
enable a PC to be linked to an analogue video
source such as a camcorder, VCR or TV set.

The TVP6000 encoder converts digital video
into analogue form in either the NTSC or PAL
format. It incorporates a filter to eliminate the
flicker associated with displaying fine-lined
computer imagery on a TV screen, and over-
scan compensation to scale the imagery so
that the entire image is displayed.

The TVP5010 decodes analogue signals in
formats such as NTSC or PAL from a VCR,
camcorder or other device, producing a digitol
output that can be fed to a PC’s graphics pro-
cessor. It incorporafes comb filtering for both
colour and luminance: the dual comb filters
reduce distortion without sacrificing image
content. The TVP5010 also has a genlock fea-
ture that can be used with a compatible
encoder to resolve timing differences, ensuring
accurate colour even when the video comes
from a non-stondard or unstable source such
as a VCR. It can provide an output in any of
several digital video formats.

Both devices come in an 80-pin TQFP (thin
quad flat pack).

& = 3
Internet TV Service
NetChannel UK, a wholly-owned subsidiary of the
US company NetChannel Inc., has launched its
Internet TV service in the UK. This is intended as
the first step to providing the service throughout
Europe. The idea is fo offer subscribers easy access
to internet e-mail and the web (selected sites) via a
NetStation set-top box which is connected to the
TV set and a phone line, with remote control. There
is no need for a PC. The box costs £299, a monthly
subscription £14.95. Access is controlled by a smart
card that plugs into the NetStation. Over thirty
channels are available. Users are offered a selection
of “‘best internet” sites and can personalise their
oW service.

Sharp has launched a Mini hi-fi system, Model
MDX811, which can be linked to a PC to enable
music to be downloaded from the internet and
recorded on 4 blank Mini Disc. Suggested price is
about £700.
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Reports from
David. €. Woodnott

Samsung VPU12

We were told that the tape would
had been switched on. The cure

the FG sensor had failed. It’s

becoming a common problem with | ered from an extemal source. The
MPC1720 loading drive chip
b.C.W. IC1006 was faulty. It’s on the
power supply PCB at the rear of the | was open-circuit print, as a result of
unit and is thus unusually easy to

units that use this mechanism.

Sony CCDTR55E

Camcorner

had contaminated the print with
electrolyte. A clean up and three
new capacitors cured the fault.
The luminance signal level had also | ancther. The drum assembly is
been affected, but the customer had | sprung, and if knocked can assume
apparently not noticed this. D.C.W. | a curious ‘angled’ position that

, generally very rare with this Sanyo
mechanism — except when there has
been an impact of one sort or

gives rise to the noise-band symp-

Sony CCDTR50E tom.
No viewfinder picture was the fault
with this early Handycam model.
The cause was C924 on the EVF
PCB. Not a surface-mounted type
this time: it’s a 68pF, 16V radial
electrolytic capacitor. A service
completed the repair. D.C.W.

Canon UC15E

This camcorder would power up
“run on” all the time when the unit | and produce E-E pictures, but
wouldn’t operate mechanically’
was a replacemient capstan motor — | Loading/unloading was possible
when the loading motor was pow- was selected — the mechanism oper-

A small amount of corrective
pressure will usually release the
assembly so that it retumns to its
normal position. The “flashing
lines’ were dropouts caused by fail-
ure of C2106 (10pF, 16V) on the
main PCB. D.C.W.

Panasonic NVM7B

This old timer worked in all modes
but wouldn’t record pictures on
tape (sound was OK). Everything
seemed to be all right when record

ated correctly and ‘REC’ appeared
in the EVF — but nothing was
recorded. The cause of the trouble

which there was no 9V REC supply

Intermittent monochrome playback | get at. A replacement restored nor- | at the emitter of Q026 from the col-

was the complaint with this
machine. The loss of colour

appeared to be related to the length | Sanyo VMDG6P

The fault report said “playback
marred by a noise band at the bot
tom of the picture and flashing
white lines”. Tracking faults are

of time the machine had been in

operation. Capacitors C203, C204
and C206 on PCB VS37 were the
culprits. They were all leaky. and

mal operation. D.C.W.

lector of Q6003 (9V switch) in the
syscon PCB area.

A wire link cured the trouble. The
PCB was cleaned in case there had
been capacitor leakage problems —
the exact location of the break
couldn’t be determined. D.C.W.

JVC GRAX7E

There was a mechanism problem with this unit. It had
failed because the supply side guide rail base was bro-
ken. After fitting a replacement assembly I checked the
mechanistn by powering the loading motor from an
external source. It seemed to work all right, but when
the unit was powered up normally and a tape was insert-
ed it loaded half way then a clicking noise came from
the mode motor. I dismantled the motor and found that
there was a damaged plastic gear in its attached gear-
box. So, with growing confidence (misplaced!) that all
would be well, a new motor unit was fitted.

When an attempt was made to load a tape it once
more stuck at the half-way position, then unlaced — this
time, thankfully, without the gearbox noise. The cause
of the trouble was this time found to be the M54543
loading drive chip, which behaved in a very unusual
way. It would drive the mechanism cormectly until the
point of maximum torque was reached (as the pinch
roller assembly began to move). It would then fail to
produce the drive current required and abort the

sequence. Once a new chip had been fitted all was well
— except for the estimate, but you can’t always get it
rght!

The unit was finally serviced, tested and returned to
the customer, who immediately took in on holiday with
him. A few weeks later he called to say that the unit had
worked well on his holiday and that he was pleased with
the repair. Good, I thought — but?! Well the only prob-
lem was that the tape remaining display and counter
occasionally “did funny things™.

On test I found that the counter would intermittently
stop, miss 4 few counts then continue. The tape remain-
ing data was also erratic. The cause of this problem was
the supply reel which, during the previcus trouble, had
scraped the deck, damaging its alternate
reflective/black surfaces. There was a circular scratch
that exposed more reflective surface than was required.
This was a bit confusing, as the mechacon dida’t regis-
ter a faulty reel pulse train and stop the normal tape
transport operation. A new reel cured this final (I
hope!) problem. D.C.W.
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A promax| TEST EQUIPMENT

. TELEVISION TEST FUNCTION GENERATORS &
PATTERN GENERATORS s o~ i

GV 698/11

MULTI STANDARD

PAL, SECAM and NTSC,
all in one instrument. o = ¥
With NICAM, Teletext,

VS and remete contol. CRT REJUVENATORS & switch ITI
Synthesized VHF & UMF MODE POWER SUPPLIES

coverage, with video, R.F, R, G, B and other test signalling outputs.

Eiv IM

GV 264 SATELLITE TV GENERATOR

Simulates satellite TV signals, with output level
control and voltage / load measurement.
Repairs on satellite TV receivers can now be
conducted under stable test signal conditions.

TV & SAT LEVEL METERS FOR

.| GV298 TV PATTERN GENERATOR ANALOGUE & DIGITAL SIGNALS
————. = { Low cost VHF & UHF synthesized generator,

with R.F., video and SCART outputs. Latest
* | technology in pattern generation. Now a
popular test instrument in workshops across
the television world.

GV 241 COMPUTOR MONITOR TEST

GENERATOR

Simulates the computer interface, offers user

friendly connector arrangement, achieving

widest range of monitor compatibility.
Essential to all technicians who test monitors.

VG 90 & GC 981B

PORTABLE PATTERN GENERATORS
Internal rechargeable batteries means these
pocket size generators can be used |
anywhere. Field staff can test with confidence.
Supplied with carry case, cables and AC
mains charger.

TELEVISION CHANNELISED & "n"
MAST HEAD AMPLIFIERS N

ALCAD

WIDEST CHOICE ~ QUALITY AT NO E__XTR_A COST

‘ ALBAN ELECTRONICS LIMITED | CALIBRATION
6 CAXTON CENTRE, PORTERS WOOD,
lban S e oD, | SeRcE
A B B )\ eL: 01727 832266 FAX : 01727 810545) SALES
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MANOR SUPPLIES

QUALITY TV & VIDEO SPARES SUPPLIED FOR ENGINEERS BY ENGINEERS
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condition, can bc used with any type of tube. Price £68.00 p_p. £5.00

CRT TESTER & REACTIVATOR KIT - Checks cmission & leakage, boosts tubes, analogue meter indication of tube

LINE OUTPUT TRANSFORMER TESTER - Price £25.00 p.p. £2.50

VIDEO (PAL) TO RGB CONVERTER - Video in, Phono - RGB+Sync out, scart, 12volls supply. Price £09.00 p.p. £5.00

HOW TO ORDER: ADD p&p TO ORDER + VAT 17.5% TO THE TOTAL
PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE

Telephone 0171-794 8751/794 7346 Fax 0171-431 5778

(== ] 172 WEST END LANE, LONDON NW6 1SD
& CALLERS WELCOME AT SHOP
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A welcome to the fourth edition of this excellent
book, which has become firmly established as an
essential guide to satellite TV techniques and a
reference source for all those concerned with
installation, reception and repair. This latest edition
contains a new chapter on digital satellite TV, also
new sections on fixed dish systems capable of
reception from two or more satellites, universal
wideband LNBs suitable for analogue and digital
reception, and simplified downlink budget
calculations for specifying digital receiving
equipment.

Naturally the first thing I looked at was the
chapter on digital satellite TV. It clarifies what is
involved in this complex subject and provides a
helpful, practical guide to what you need to know.

e - ; 3
- .
Book Review
Guide to Satellite TV, by D.J. Stephenson, B.A., L.Eng., F1.E.LE., published by Butterworth-
Heinemann under the Newnes imprint. Fourth edition, 383 pages, £18.99.

In his preface the author says that the book is
pitched “between 4 simple installation guide and an
inyvolved theoretical textbook™. That sums it up.
You won't find that you get bogged down jn
unnecessary theory: you will find clear
explanations of what is involved in satellite
reception, practical information on installations of
various types including IF distribution systems, and
a lot of relevant reference data. In short, it’s a book
you will need if you are in any way involved in
satellite TV.

The book can be obtained from the Customer
Service Depariment, Heinemann Publishers
Oxford, PO Box 382, Halley Court, Jordan Hili,
Oxford OX2 8RU. Phone 01865 314 301 for any
further details you require. J.A.R.

20% reader discount
Audio signal generator

The AG2601 audio signal generator spans 10Hz fo 1MHz in five
averlapping ranges and features floating output and low distortion. This
stable sine and square-wave oscillator is being made available fo
Television readers at the fully-inclusive special price of £129. lis normal

selling price is £129 excluding VAT and delivery.

Please use the coupon to order your signal generator, and address all
correspondence relating to this order to Vann Draper Electronics ot Unit 5,
Premier Works, Canal Street, South Wigston, Leicester LE18 2PL, fax

0116 2773945 or tel. 0116 2771400.

AG2601 audio generator —specifications

General

Frequency range 10Hz to 1MHz

Frequency stability within £2Hz

Output waveforms sine, square

Output impedance 600Q

Accuracy +5%+2Hz, 10Hz-1MHz
+3%+2Hz, 100Hz-100kHz

O/P floating voltage  within +1.5dB

Sinewave characteristics

Distortion <0.05%, 500Hz to 50kHz
<0.5%, 50Hz to 500kHz

Output voltage 8V rms, max

Output flatness +1.5dB (1kHz)
Output impedance 60002

Squarewave characteristics

Output voltage 15V pk-pk, min
Rise time 0.5ps
Synchronization input

Input impedance 10kQ
‘Maximum input 10V rms
Supply

115/230V, 50/60Hz

Physical data
Dimensions 150 by 250 by 130mm
Weight 2.5kg

*Test leads supplied as standard
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.Use thlS coupon to order your AG2601
. AG2601 Audio Generator(s) at the fully

l Please send me .
1 inclusive special offer price of £129.

Name
Company (if any)

Address

Phone number/fax

o T

1 Make cheques payable to Vann Draper Electronics Ltd
: Or, please debit my Master, Visa or Access card.
i

|

Jl Card typei(Access/Visay

1

: Card No

1

1

1 Pleasa mail this coupon to Vann Draper Electronics, together with payment. Alternatively fax

I credit card details with order on 0116 2773945 or telephone on 0116 2771400. Address arders

| and all corraspondence ratating 1o Lhis order 10 Vann Draper Electronics at Unit 5, Premier Works,

1 Canal Street, South Wigston. Leicester LE18 2PL.

Total amount L— oD

2Bxpiry date

OFFERS

AG2601 isa
portable mains-
powered
mstrument
covering 10Hz
to IMHz in five
overlapping
decades.
Sinewave
distortion
between 500Hz
and 50kHz is
just 0.05%.

L e e e M AL g2 v o b s e e )



Fig. 1: The posi-
tion of transistor
Q58 in the Pace
Model MSST1000.
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Pace MSS1000

Why do people put their receivers
inside closed cabinets? The man
who brought me this Pace receiver
told me he was a “computer engi-
neer”. I think he had something
sertously wrong with his firmware:
the receiver was, apparently,

installed in a narrow gap inside his

‘Hi-Fi’ cabinet, with a VCR
beneath it and a D2-MAC decoder

'on top!

Now, surprise, surprise, the
decoder was intermittent “except”,
he said, “with the contrast set at 8,
and even then it comes and goes”.
Usually the receiver won’t work
with the contrast set at maximum,
so I guessed that the video level
must be low.

As the fault was now perménent
it took very little time to trace the
cause, using my oscilloscope, to
the surface-mounted transistor Q58

{see Fig. 1). A BC856B cured the

trouble. Must remember to order
some more!

Interestingly, I get lots of calls
from repair ‘engineers” who com-
plain about decoder faults, low
video levels, interference from the

RKSHOP

power supply and so on, but when
I ask how far they got with scope

¢ checks to trace the cause I hear

1"

“oscilloscope?!” I'm beginning to
think that I am the only person in
the world who even owns one let
alone knows how 10 use it! Maybe
1 should set up a basic training
course.

I explained the overheating
problem to the “computer engi-
neer”. These receivers will run
happily for years if they are
installed on an open shelf. When
they are inside a cabinet they really
need a fan. Unfortunately he was

4 not won over by my salesmanship
— he told me that he’d already

found the supplier of the fan kit “at
the web site” and would order one
himself. Damn these experts!

: Amstrad SRD2000

You don’t see many of these
receivers, though they rivalled fhe |
Pace MSS1000 with their Surround |
Sound connections and other nice
features. They have been sold off at
ridiculously low prices recently.
This is a worry to me — because the
owners will be less inclined to pay
me lots of money to fix them!

A dead one was brought to me
from a town about ten miles away.
It was not too difficult to repair, as

. the TOP204 chopper chip had

failed. You need a really hot sol-
denng iron to do this job, because
the the chip’s TO220 case is sol-

. dered to a broad area of tinned cop-

per on the underside of the power
supply board.

The first time I repaired an
SRD2000 it fooled me. 1 fitted a
TOP202 chip by mistake. This has
a lower current rating than the
TOP204, and as a result the receiv-
er would work only when the audio
board was disconnected. Guess
who wasted an hour looking for a
fault on the audio board!

Galaxis Digital

Wow — my first digital receiver!

This one is really neat inside, At

£525 it ought to be, but I was

impressed. The gentleman who

brought it in was less impressed.
“Loop-through won’t work” he

- announced.

“What, E to E?" I asked, then
added “I mean TV aerial loop-
through?”

“Nah, analogue receiver loop-
through. You know, you connect
your digital receiver to the dish,

| then your Amstrad through the dig=

ital. The signal goes through —
except it doesn’t any more.”

I thought I understood, so I had
a poke around. As the nature of the
problem wasn’t immediately obvi-
ous, I rang Satellite Scene at Derby.
Technical Director Mike Hancox
suggested that I check a diode next
to the tuner. Sure enough, it had a
dry-joint. A quick dob of solder
and all was well.

But I told the customer to come
back next week because “T wanted
to soak test it to make sure”. I'd
never come across this loop-
through feature before. It seemed
that the Galaxis recciver had to be
*“parked” in standby on a vertically
polarised channel, so that it sent
13V to the LNB. The analogue
receiver could then control the
LNB. Interesting. No need for a
twin-output LNB or an additional
cable.

Pace MSS51000

Pace MSS500 and MSS1000
receivers are beginning to come in
more often. It’s the usnal problem:
the customer has kept his pride and
Joy nice and warm for two years,
and the electrolytics are now drying
out.

The symptoms can be wonder-
fully varied however, and it can be
quite a challenge to work out why a
capacitor might have caused a par-
ticular fauit. I now replace a set of
capacitors that come in the Relkit 6
kit from SatCure (phone 01270 753
311). If the fault persists. I then
start to hunt down the cause using
conventional methods. But the kit
usually fixes the problem.

An MSS1000 arrived by carrier
last week. The customer’s lucid
description of the fault was all of
two words long, “intermittent
dekodering”! There was no sign of
any fault during a two-hour soak
test, but the diagonal, dashed lines
that swirled across the picture indi-
cated that the electrolytics had
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passed their ‘sell by’ date. I fitted
the power supply capacitor kit and,
for good measure, replaced C208
(1pF) which is next to the PTV111
sync separator chip on the decoder
panel — it’s often the cause of
decoder ‘dropout’ when it has been
cooked.

There were now no decoder
messages, and the channel name
and on-screen menus drifted gently
from right to left. Oh dear! After
spending a fruitless hour with an
oscilloscope in one hand and a
helpful Pace engineer at the end of
a telephone in the other hand 1 had
to give up. There comes a time
when “you can’t see t” wood fer t’
trees”.

I packed the unit carefully and
sent it off to Ian at Satfix, Swansea.
He spotted the cause of the problem
immediately of course, and phoned
me to gloat.

“A tiny thread of solder, isn’t it.
You left it across a surface-mount
capacitor. Want me to post you the
magnifying glass, do you? Or per-
haps new spectacles are required?

I wondered where those extra
screws on my bench had come
from!

Nokia SAT800

The nice blonde girl who brought
this receiver along said that it dis-
played a blank screen when warm
and had been “looked at” by
Wossname up Church Street.
Fearing the worst, I began to
remove the screws. But the young
lady interrupted me.

“He said there’s nothing wrong
with it” she volunteered, “so he
didn’t even look inside. But it’s
still faulty.”

I put my screwdriver down and
breathed a sigh of relief. “In that
case. madam. it will be ready this
time tomorrow” I said with a
smile. A few years ago I wouldn’t

have let her go as quickly as that. I
left it on the soak test bench while
other matters were receiving atten-

tion.

Once the SAT800 had warmed
up nicely the picture vanished.
Sound was still present — my TV

SATELLITE

Jack Armstrong is willing to try to sorf out readers’
satellite TV receiver problems via e-mail. You can
reach him via the internet at:

jack@netcentral;co.uk

One mode! per message — stafe make/model and
fault symptoms. If you have no e-mail facilities you
can write to him ¢/o Television, Room L302,
Quadrant House, The Quadrant, Sutton, Surrey
SM2 5AS. Please enclose two first class stamps.

soon located. It turned out to be a
surface-mounted transistor, RE101.

Since I don’t have a service

manual for this receiver I checked

the transistor and found that it was

a pnp device. A BC856B restored

normal operation and will, T hope,

last as Iong as the original transis-
| tor.

When the young lady came to

And by the way you always com-
plain that T leave the screws out. So
why was the Dolby board hanging
loose inside?”

Test Case 421

Sage was m a bad mood. for two reasons. First, Television Ted
was grumbling about the cold, as he always does in winter.
Secondly, Sage had a VCR with a nasty fault on his bench.
There’s no known cure for Ted’s trouble, other than to run the
heating at about 30°C. There was, finally, a cure for the Sony
SLV315 that was troubling Sage so badly. See if you can do a bet-
ter diagnostic job than he did!

The Sony VCR’s symptom was noted down as “keeps switch-
ing itself off”. What it actually did was to auto-eject the cassette,
either immediately after tape threading or after playing for any-
thing up to two minutes. The machine would then go to standby
or the on/stop mode. There are several possibilities for this sort of
thing. Sage began by checking the various monitoring inputs to
the syscon microcontroller chip. He found that the supply and
take-up spool sensor pulses were present and correct right up to
the moment when the cassette was ejected. Likewise with the end-
sensor inputs: they stayed at the logic-low level until the cassette
shell had come up. Remembering a Sony VHS machine in which
hash from an end sensor had caused obscure problems, Sage con-
nected the microcontroller chip’s end-sensor pins (IC501, pins 21
and 22) to chassis. This had no effect on the fauit.

A thought occurred to Sage. Although he could find no men-
tion of it in the service manual, he believed that this model has an
error-code readout. To check, he shorted out the take-up reel sen-
sor pulses. After deck shut down, the fluorescent display panel
came up with code L 30 01 all by itself. He next tried stopping the
drum by hand, and was rewarded with code L 30 03. Leaving the
deck to itself, Sage watched as the play mode came to an end and
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set doesn’t mute when there is no
video - but the screen was blank. |
Out came the hairdryer and freezer. |
With these aids the culprit was | my pullover!

| collect it I told her to keep it cool.
She told me to “‘stay cool”.
Strange. I wasn’t even wearing

the tape was unthreaded. There was no error code on the display
panel however. What to do next? Sage decided to replace the
mode switch — this item can be responsible for some very odd
faults. The original one must have been OK however, since the
machine continued to play its tricks with the new switch installed.

Back to square five! If there was no error code, perhaps the
microcontroller chip was receiving an instruction rather than
responding to a distress call. Where could a false instruction come
from? The front panel (MF125), Sage guessed. There’s a second
microcontroller chip here, IC001, which processes commands
from the remote control system and from the front panel keys. But
everything looked OK, and the front control keys and the zapper
worked correctly. No liquid spillage or corrosion was evident, and
no electrical leakage could be detected in the power or the eject
tact switches. Nor were there any spurious pulses or hash on the
SIRCS (remocon) control line to the chip. The connections
between boards MF125 and MF126 were good and tight. Sage got
the deck going in play and tried disconnecting board MF12S5 alto-
gether. This was no good. There was instant shut down, as the
main microcontroller chip seemed to miss its friend up front.

Sage tried resetting the front microcontroller chip with the key
provided. This didn't help. He felt that its oscillators and supply
voltage must be OK, as it was operating and producing the front
panel display. But the cause of the fault had to be somewhere, and
it seemed likely that a stop/eject command was being sent along
the bus from the front panel to the main microcontroller chip.
Sage eventually got to the bottom of it all. Can you, without going
first to page 2157
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Satellite dish alignment meters can be tricky to use. The
null-method is a reliable alternative that requires no mea-
surements. John Piti-Francis shows how to go about it and

the equipment required

dish alignment meter that was bought for the purpose.

It sits in its little case however, with its original bat-
teries unworn. I dislike using it because the reading
Jjumps about too much as I home in on a satellite trans-
mission. And as it’s not channet specific, 1 wonder
whether [ have the right satellite — there are two strong
sources of signals within 6° of Astra. To me, there is
nothing as reassuring as picking up Sky News or CNN.
The reading also jumps about in response to body radi-
ation, giving my reflexes conflicting signals. So how do
I know that the azimuth and elevation settings are at
maximum? The alternative null-method of dish align-

I do a lot of satellite installation work and have a smail

ment described here solves these problems- It’s not dif-
ficult once you’ve got the hang of it.

Theory

The theory is simple enough. Fig. 1 shows a comparison
between the polar responses of a typical UHF Yagi aeri-
al and a 60cm Ku-band dish. The main difference is that
the response of the dish is much sharper. Whereas the
half-power points (—3dB) are at a beam width of 15°
with the UHF aerial, they shrink to a beam width of 1-5°
with a Ku-band dish.

When a dish is swung through its forward acceptance
range there are two sharp thresholds at which the sound
disappears into the background noise. This applies with
both elevation and azimuth adjustment. Since the polar
response of a dish is symmetrical, it follows that the
optimum alignment position is hatf way between the
points at which the sound is lost.

Method
In practice, the null-method is as follows:

(1) You need a satellite receiver which has been pre-
tuned, using an aligned rig, to a channel that’s unique to
the satellite you are afier, for example Sky News with
Astra. Use an independent cable between the LNB and
your receiver. Connect its UHF output to a small
monochrome portable.

(2) Fit the dish with its adjustment screws just slack
enough to allow movement of the dish. Find the satellite
required — usually Astra. The adjustment is not precise
at this point.

(3) Tighten the elevation nuts, then swing the dish slow-
ly through 3-4°. The sound will cut in then out again.
While doing this, note the position of the LNB in rela-
tion to the objects behind it: you must keep your head
still. It’s now a simple matter to find the mid-point
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between the two null points. With the adjustment in
exactly this position, tighten each nut half a turn at a
time in rotation.

(4) Slacken off the clevation nuts then repeat the above
procedure, this time for elevation. As before, tighten the
nuts half a turn at a time in rotation.

(5) You can repeat steps 3 and 4. but if reception was
good at step 3 this is not really necessary.

(6) Don’t forget to skew the LNB (about —20° for Astra).

The dish is now set at its optimum reception point —
without making any measurements!

Alignment Receiver

T use an old Ferguson SRB1 which has been converted
for PAL with a ‘Trac’ conversion. It provides a useful
menu with which to identify the required channel, with-
out the irritating muic arrangements used in more mod-
emn receivers. The null method is not really practical
unless such muting has been disabled. The AFC must
also be disabled or switched off.

Audio Amplifier
By fitting a small AF amplifier and a mini speaker with-
in the receiver you can do away with the need for a TV
set for momitoring. An AF signal can be picked up at pin
1 of the scart socket with the SRB1. Use a suitable sup-
ply line and make 4 chassis connection.

There are plenty of AF modules about but I use a
home-built one. Fig. 2 shows the circuit diagram. It’s
made up on a small piece of Veroboard and sits in the
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\ [
i ]
1
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or CY3S ot UKF modulator 1 ; 33
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front corner, squeczed into the gap at the right-hand side
of the D2-MAC decoder box.

In Conclusion

To date the null method has resulted in null revisits! Tt’s
a worthwhile alternative even if you get on all right with
your satellitc finder.

SATELLITE

Fig. 1: Comparison
between the polar
response of a UHF
Yagi aerial (a) and
a 60cm Ku-band
dish (b). Because
of the sharp beam
width (1.5°) of a
dish, the sound
disappears into the
noise at well-
defined points on
each side of the
optimum reception
pesition. Prior to
this sparklies
appear with a
strong signal.

Fig. 2: Suitable AF
amplifier circuit
using a TBAS20M
chip. The circuit can
be built on a small
piece of Yeroboard.
Use an 80, 0-TW
1-5in. speaker.
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Reports from
Adrian Spriddell and
I. Field

MTC EM1428

If you get one of these monitors
with a dead power supply, the
chances are that the 1P38421 chop-
per control chip has failed. Check
or, better still, replace C512 at the
same time. A.S.

Unisys PWM100COL

This monitor was dead. We found
that the 15k MOX restistor in the
secondary switch-mode power sup-
ply was open-circuit. There is no
component reference number for it.
AS.

GoldStar 1505

This monitor had an EW fault. To
restore normal operation we had to
replace the TDA8172 field output
chip and the GN324N EW amplifi-
er chip. A standard LM324 IC was
uscd to replace the latter device.
To check whether TDA8172 chip
is the cause of the fault, disconnect
pin 3 and measure the voltage. If
it’s positive, the chip is faulty. A.S.

Hewlett-Packard 700/41
If one of these terminals is dead
with a blown BUWIIA chopper
transistor, check the four metai-
glaze resistors for damage and
replace them if necessary before
powering up. There are three
5-6kQ2, 3W metal-glaze resistors
and a 15kQ, 3W one.

The power supply and timebases
are silent, so if you are attempting to
repair the unit without a keyboard it
is useful to know that a green cursor
will appear at the top, left comer of
the screen when all is well. A.S.

HIT KT81-144C/8M
HIT stands for High Tech Inter-
national Trading GmbH. One of
these monitors came in because it
was dead. The screw that secures
the 25K 1118 chopper FET had
been driven in at an odd angle and
had jammed before it tightened the
FET to its heatsink. R826 (0-2202),
the source resistor, was open-cir-
cuit and the 18V gate protection
zener diode ZD80Y was short-cir-
cuit. Surprisingly there was no
other damage, but I replaced the
transistor to be on the safe side.
Don’t make assumptions about
the optocoupler in this power sup-
ply. It’s for “green control”, not
regulation. Release of the optocou-
pler biascs a transistor that shorts
out the 3842 control chip's CR net-
work, thus disabling the supply.
Regulation is implemented by
monitoring the 3842 chip’s chop-
per-transformer derived supply.
LF.

KD1430

We had to rebuild this monitor’s
power supply — it arrived in a state
of severe neglect. When we’d com-
pleted the repair we found that
there was patterning on the screen.
We were suspicious about the
floating heatsink and damped this
with a CR network. This improved
matlers considerably.

Subsequently the patterning got
worse and the monitor was brought
back. The culprit tumed out to be a
100pF, 16V electrolytic on the sec-
ondary side of the chopper trans-
former. LF.

Samtron SC428PSL

+The ticket said “flashed and died”.
At some stage the spring clip on
the heatsink had been fitted clumsi-
ly. In fact it had dug into the cop-
per-foil EMC shield on the chopper
transformer. The stressed insula-
tton on the windings had eventual-
Iy broken down and arched to the
copper board. Fortunatety our cus-

Monitors

tomer had sent along an identical,
damaged monitor to break up for
parts. LF.

Mitac AM4037R

“Pulsing and smokes” it said — pos-
sibly the most accurate fault
description I've cver seen on a job
card. This was another victim of
brown glue! The line output tran-
sistor’s collector pad had tracked

| across to the driver transformer’s
| earth pad. Some work was required

to file a guard ring and remove car-
bonisation from the PCB. The sol-
der on the transformer pin’s wind-
ing wrap had been oxidised by the
heat, and a fair amount of soot had
to be cleaned off.

Take care when remaking the
transistor’s connections. It’s on a
heatsink away from the PCB, with
fly leads — and the collector wire is
not in the middle! LF.

Atari Pattern Monitor

This is a monochrome model: the
ones we ve had in have a badge on
the front saying System Solutions
and a label at the back saying
SM14 Target Model X-1448T.
Several have had blown power
supplies. It’s a simple self-oscillat-
ing arrangement with a bipolar
chopper transistor, similar to that
used by Wyse Technologies. The
square ccramic 3-9Q, 4W resistor
that feeds the bridge rectifier blows
— this may save the fuse. You are
likely to find that the 25C3150
chopper transistor Q101 is short-
circuit and its 1-5Q, 1'W emitter
resistor i$ open-circuit.

It is as well to replace any resis-
tors that look well done. R102 and
R103 (both 150k<2) should be
replaced to ensure reliable starting.
They are high-voltage types. R106
(100€2) should be upgraded — it
limits the current flowing in the
LOPT’s sync overwinding. Check
the vaiue of R105 (120£2, 1W): if
it goes high the chopper drive will
be weakened. Although the opto-
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coupler is protected by a BA157
diode (D105) I tend to replace it to
be on the safe side.

The basic cause of power supply
failure seems to be the HT rectifier
on the secondary side of the cir-
cuit. Being unable to find any data
on the type fitted, T have used a
UF5408 which seems to be suit-
able. i

The problem I had with one of
these monitors was loss of video
drive. A short length of coaxial
cable runs from the video amplifi-
er/contrast control to the CRT base
panel. The solder joint to the inner
conductor looked fine, but a gentle
tug pulled it clean from the solder
fillet.

Another thing to watch with
these monitors is the resistor and
diode that are mounted on the track
side of the PCB between the chop-
per power supply and the frame
output stage. The resistor gets hot:
if it springs away from the PCB it
can touch the plastic case and cause
untidy melt damage. Secure it to
the PCB with a blob of silicone
rubber. Place a couple of ceramic
ICs clipped together beneath the
board 1o push the resistor against it
while the unit 1s being soak tested.

This will ensure that the resistor is
sct firm, away from the plastic,
when the unit is cased up. LF.

Taxan MV788LR
This monitor came in dead with the
line output transistor short-circuit.
The unit worked when a replace-
ment had been fitted, but a more
careful exammation showed that
there was a bulge in C433 (4.7pF,
50V non-polarised) and that R416
{2-2€}) was scorched. I replaced
these items then put the monitor
through its paces.

Sometimes, when it switched to
a higher-resolution mode, a flash
was seen in the line output area of
the chassis. Careful observation
brought me to the BY329-1200
diode D403, whose heatsink had
not been deburred properly. As a
result, the silicone rubber washer
was punching through intermittent-
ly at the point of stress. L.F.

Samtron SC428PSL

“Screen pincushioning” was the
complaint with this one. Actually
the scan was excessive — the “pin-
cushioning” was an incidental
effect (loss of EW control). D407,
the lower of the two EW modulator

diodes, was short-circuit. It’s type
UF5404. Don’t bother trying any-
thing else — it must be a UF type.
TF.

Samsung CUMA4967T

This monitor had a blown mains
fuse. As the STR58041 chopper
chip was OK, a long search for the
cause began. The degaussing posis-
tor didn’t rattle, but I cracked it
open to make sure! I'd drawn out
most of the power supply circuit
while working on a previous
repair, so I decided to lift each
diode in tumn 1o get the number for
my diagram, at the same time
checking the diodes and going over
the soldering.

While refitting D609, which is
nex{ to VR601, I impaled my fin-
ger on a substantial solder sliver
that jutted sideways from one of
VR601’s lugs. It’s my guess that
this must have made contact with
one of D609’s leads. This would
have shorted VR601, reducing the
regulated voltage to a minimum,
but if the contact had been inter-
mittent the failure would not have
been so surprising.

The-monitor was given a three-
day soak test. LF.
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's OF TOOLS, ENTS 25.00 . TEAS a3s = :
100 ok Y ERILEL ESEEV:EE g :ggrn;s\ﬁ' 18.99 LA7A35 1.00 SSTRRDD;g;g :-:: WLPBZ, %:: =
NSTR : T 1899 LA7a36 299 X - i
' NSNS AT gs‘sxc M::.:: ggg;:s ;o.oo LATB37 2.99 STRDS441 €.00 UC3544 1.00 Hitachi/Salora | lains Switch
BOOKS & CABLES TO CHOOSE FROM PROF| S 2816.99 215T88 16.99 LA7838 8.99 STRD5541 7.99 UPG1288  3.99
ADD £1.50 P/P + 17.6% VAT MATSUI 221748 3e.00 M54544L 260 STRDG00AX 6.00 UPCI29av 388 ~
12404 18.99 2812067 30.00 TASSIIN B850 STRDG108 7.99 UPCI310V  7.99 © b
BRI CHEDS SHE A 200AT  28.00 AT207825 30.00 AT 299 STRDE202 1.99 UPGI3SSV s.80 £9.09 = g\n-g_g
WiTH! MITSUBISHI AT2079/15 18.99 1 AB20S 380 EW‘ -
TR IO AR Ut GT2145EFM18.99 AT20raz3 16.90 TDAI515  2.80 TAB2IT  2.60 UPCI3%4  1.50 st W
NOTICE VISA AGCESS ACCEPTED. CTZ12000 16.00 AT207940 18.99 TDAISS20 &.00 TAB2I0  3.80 UPC1288  2.60 s
MIN ORDER £5.00 TDAB178S REMOTE TESTER £14.99 LOPT TESTER £20.88 FREQUENCY COUNTER £88 SOLDERING STATION £650.00
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TELEVISION January 1998 169



AUDIO

ver the years all sorts of electronic tricks have
o been used by manufacturers to improve picture

quality. Black-level clamping and flywheel
sync were early advances. Then automatic contrast con-
trol came with some sets: the contrast was varied io
adjust for changes in ambient light level. How many of
you can remember the photocell fitted in some Pye 405-
line sets? Personally I can’t remember whether the sys-
tem actually worked. Now of course you can get 100Hz
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Fig. 1: A listener in the centre hears the full sound, Those to
the left or right hear a greater proporiion of the relevant
channel, producing the ‘hole-in-the-middle” effect.
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Fig. 2: Adding on independent centre channel enables lis-
teners at the left and right to hear correcly balanced
sound, with voices emanating from screen centre.

Nicam transmissions have made
it possible to add the full Dolby
Pro-Logic system to TV, making
home cinema sound possible.
This has led to a profusion of TV
speaker arrangements. Alan J.
Roberts surveys the current scene

Sound
Systems

scanning, scan-velocity modulation, digital noise reduc-
tion and other improvcments with top-of-the-range-
models.

It is only fairly recently in the history of TV that man=
ufacturers have made a real effort with audio quality. It
started with Nicam stereo scund which, in the late
Eighties, made true hi-fi TV sound possible. Now, with
Dolby Pro-Logic. home cinema sound is a reality. It’s
all a far cry from 2W of mono sound from a 4in. loud-
speaker driven by a class A output pentode. This article
explains some more recently adopted techniques.

Stereo

The most basic improvement is ordinary sterco. In the
UK, and a number of other countries. we can enjoy dig-
ital sound quality brought to us via the Nicam system.
The results can be very impressive when stereo outputs
from a TV set or a Nicam VCR are fed to a good hi-fi
system. With most TV sets the problem is that cabinet
size imposes restrictions: the internal speakers are too
small and too close together to give good results at nor-
mal viewing distances.

One trick that has been in use for many years is Spatial
Stereo. By adding a proportion of the left channel to the
right channel and vice versa. with a phase shift, you get
an apparent increase in the distance between the speak-
ers. There is usually a trade-off however, in the bass
response and a general sound ‘thinness’. This is not too
much of a problem when the internal speakers are on the
small side and have a limited frequency response.

If the TV set has external speaker connections, normnal
hi-fi speakers can be linked up and placed farther apart.
This gives a worthwhile improvement to the overall
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sound, limited by the fact that hasic TV sets usually
have low output powers.

Some TV receivers have a “surround sound’ provision.
By connecting an extra pair of speakers to the ‘rear’ out-
puts, passive surround sound can be obtammed with
stereo material. This is not proper Surround sound, as
the effect is achievcd by feeding out-of-phase informa-
tion, with delay, 1o the rear speakers. The results with a
well-balanced system can be extremely good however.

One problem with widely-spaced spcakers is the ‘hole-
in-the-middle’ effect. Even with correctly-phased
speakers, a listener sitting more to one side will not be
able to resolve the centre image properly. Fig. 1 shows
why. A centre channel is required to overcome this defi-
ciency.

Three Channels

The addition of a centre channel enables a properly-
defined centre image 10 be provided. In its simplest
form, this centre channel can be generated by adding left
and right information. But it’s far better to provide an
independent third channel. Speech (dialoguc) can then
be properly centralised, and can be clearly heard by a
listener sitting towards the left or right, see Fig. 2.

Dolby Pro-Logic Sound

The Dolby Pro-Logic system includes a true centre
channel and a separate rear channel. Although two
speakers are used for the rear (surround) sound, they are
usuaily connected in series, comprising a single chan-
nel. Fig. 3 shows the sound distribution with a typical
system.

Thus the Dolby Pro-Logic system has four audio chan-
nels: left. right, centre and rear (surround). The two
extra channels, centre and surround, are encoded within
the left and right stereo channels and are decoded by a
Dolby Pro-Logic proccssor. George Cole’s excellent
article n the September 1997 issue explains in detail
how the Dolby systems work. Readers can refer back
rather than going over the same ground here. What we
will do is to take a look at typical sound systems used in
stereo TV sets.

Speaker Arrangements

The simplest arrangement is, obviously, to have two
speakers at the front or side of the TV set. Except in the
most basic models, a widely used approach is to have
two front-facing, full-range speakers in bass-reflex
enclosurcs within the cabinet, at each side. Reasonably
good fidelity is possible with this arrangement, depend-
mg on the size of the speakers used. Side-facing speak-
ers can improve the stereo image. but this restricts the
position of the TV set as the sides of the cabinet must be
kept well clear: building the set into a wall cabinct
would not be possible unless the set is provided with
external speaker sockets.

Many setmakers now provide a rear subwoofer speak-
er, which is set mto the rear of the cabinet facing
upwards. This is usually a fairly powerful speaker that’s
mounted in an acoustically-designed chamber which
forms part of the set’s rear cover. It’s fed with only the
low bass signals, and is normally driven by a separate
output amplifier. As it is fed with left and right signals,
only mid-range speakers need be fitted at the front (or
side) of the set to provide mid- and high-frequency
reproduction and stereo separation. The theory behind
this is that bass tones arc far less directional than mid-
and high-frequency ones. so having all the bass coming
from a single, central source makes no difference to the
overall sterco cffect. Furthermore an upwards-facing
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speaker provides an omni-directional effect, so the bass
response is less affected by positioning. Fig. 4 shows the
basic idea.

This practice of having a large sub-woofer at the rear
with mid-range speakers and tweeters at the front means
that the audio output power can be increased signifi-
cantly. Some top-range models handle 70W or more per
channel without extension speakers.

-Fig. 5 shows a slightly more elaborate arrangement.
This features surround sound, with two series-connect-
ed rear speakers driven by their own output amplifier.
There is also provision to connect external left and right
speakers. When these are used they are fed with full-
range sound — the high-pass filters in the left and right
channels are simply shorted out. In addition the sub-
woofer is disconnected. The rear (surround) sound
remains as before.

G375
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Fig. 3: With Dolby Pro-lLogic the listener receives left, right,

centre and rear (surround) sound.
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Fig. 5: A more eloborate arrangement with surround sound and
provision for the use of external left and right speakers.
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KEF claims that its Home Theatre system produces a uniform sound stage without the usual ‘sweet-spof’
localisation of other speaker arrangements. it says that, unlike conventional systems, its Uni-Q
technology creates a highly detailed sound stage over an exceptionally wide area ~ and, with identical
Uni-Q drivers for all five channels, the same high-quality sound is heard throughout the room. KEF says
that it is compatible with virtually all quality receivers and hi-fi systems. The compact, discreetly stylish
cabinets are flexible to position and easy to install.

Philips GFL Series Receivers

The final arrangement, shown if Fig. 6. is a full Dolby
Pro-Logic set-up. This is a simplified representation of
the circuitry used in the Philips GFL series of TV sets,
which incorporate Pro-Logic sound. Four separate ampli-
fiers are used, for left, right, cenire and surround. Note
however that the sub-waoofer is driven by the left and nght
amplifiers. You will see that an inverter is present in the
left audio channel. This is present because if two in-phase
signals were to be fed to the sub-woofer they would can-
cel out and there would be no sound output from it. For
the same basic reason the left- and right-channel speakers
have to be connected out-of-phase relative to eack other

Fig. 6: The full
Dolby Pro-
Logic set-up
used in Philips
GFL series TV
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to produce in-phase sound for the listener.

When external speakers are connected, once again the
full-range sound is fed to them. The left-channel inveri=
er is bypassed so that ordinary hi-fi speakers will oper-
ate normally. The TV set then drives the centre and sur-
round sound speakers.

There are a number of options within the sound set-up

~menu of GFL series sets. These enable the viewer (lis-

tener?) to customise the sound to his own preferences.
It’s possible for example to connect an external stereo
amplifier to the left and right output sockets then adjust
the TV set to produce a normal or wide centre output. In
the normal mode, centre sound is fed to the set’s centre
speaker and bass sound to its side speakers: in the wide
mode, centre sound is fed to the set’s centre, left and
right speakers. Alternatively the centre sound can be fed
to the left and right speakers: this is the phantom mode,

- which is the preferred one when using an external stereo

amplifier for the left and right sound.

Further possibilities are Dolby Three and Hall
Surround. The first one is useful where surround speak-
ers are not fitted or the surround channel carries no
information: only the left, right and centre channels are
used. The Hall mode is designed to produce a surround-
sound effect with non-Delby material: the centre chan-
nel is off, the left and right channels provide full-range
left and right audio, and a separate L-R signal is gener-
ated for the surround speakers — the delay between the
front and rear speakers is set at 120ms.

In Conclusion

So there you have it: from the days when TV sound was
AM mono, then FM mono then digital stereo to full-blown
Dolby Pro-Logic, which enables us to enjoy the full home
cinema experience if we want to. In less then ten years TV
sound has come a long way, mainly as a result of the intro-
duction of digital techniques (Nicam).

What of the future? When hang-on-the-wall TV sets that
use flat plasma displays become cheap enough for mass
production, virtually any screen size may be possible.
Then we may be able to experience true home cinema.
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WIND GENERATORS 380 WATT

1.14 metre dia blades. carbon malrix biades, 3 year wananty, 12vac
output, 24v version availabée, control edectiomcs included, brushiess
neody mium cute curve alternator, enly twcmoving pans, manienance
free, simpie roof top instaliation, start up speed 7mph, max output
{30mph} 380w, £499 ref AIR1

PLANS

PORTABLE X RAY MACHINE PLANS Eesy to construct
plans on a simpie and cheap way o buld a home X-tay machine!
Effective device, X-ray sealedassemblies. can beusad for experimental
purposes, Not a toy or for minersl £68/sel Ref F/AXP1.
TELEKINETIC ENHANCER PLANS Mystfy and amaze your
frends by creating moiion with no known appareri Means of CAUSE:
Uses no electrical of mechanical connections, nospecial grmmicks yet
produces posiive mation angd effect  Excelient for s¢ience projects,
magic shows. party demonstratons or senous research & development
of this strange and amazing phychic phenomenor.

£4/set Ref F/TKEL

ELECTRONIC HYPNOSIS PLANS & DATA This data
shows several ways to put subjects under yourcontrol Inciudedisafull
volume reference text and several construchion plans that when
assembled can produce highly effective stimuli This maienal must be
used cautiously. [t 1s for use as enterfainment at parbes et¢ only, by
those expenenced in s use. £15/set Ref F/EH2

GRAVITY GENERATOR PLANS this unique plan demonstrates
asimple electncal phenomena that produces an ant-gravity effect You
can actually busld a small mock spaceship out of Simpke materials and
without any visibie means- cause L 1o ievitale £10/set Rel FIGRAT,
WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 wvoits of
discharge, expenment with extraordinary HV effects, 'Plasma in a jar,
StElmo's fire, Corona, excetfient science project or conversation piece.
£5/set Refl FBTC1/LGS
COPPER VAPOUR LASER PLANS Produces 100mw of
wisibie green kght. High coherency and spectral guatity sundar ta Argon
laser but easier and less costty to buiid yet far more efficient. This
particuiar design was developed gt the Atomic Energy Commmsion of
NEGEV i {srael £10/set Ref F/CVLY.

VYOICE SCRAMBLER PLANS Minzture soid state system tums
speech sound Mo indecipherable norse that cannot be understood
without a second matching unit. Use ontelephone to prevertt thind party
listening and bugging. £6/set Ref F/VSS

PULSED TV JOKER PLANS Littie hand heid devica utilises
pulse techniques that wall completely dsrupt TV picture and sound!
works on FM toot DISCRETION ADVISED. £8/set Rel FITJS
BODYHEAT TELESCOPE PLANS H:ghly directional long
range device ses recent technology o detect the presence of Imng
bodies. warm and hot spots. heat leaks el Intended for securtty, law
enforcement, research anddevelopment, ete. Excellent secunty device
of very interesting scrence project. £8/set Rel FBNTY =
BURNING, CUTTING CO2 LASER PLANS Projects an
invisible beam of heat capabie of buming and melting materials overa
consujerable distance. This laset isone of the mos! efficient, converting
10% input pewer into usefu) outpul. Not onty Is this device @ workhorse
in welding, cutting and heat processing matenats but It is atso a likety
candidate as an effective directed energy beam weapon against
msSikes, aircraft, ground-1e-ground, etc Pamicle beams may very well
utiize 3 lzser of this type to blast a channel in the atmosphere for a high
energy stream of reulrons or other pamicles The dewce Ts easily
applicable to burning and etching wood, cutting, piastics, textles etc
Et12/set Ref FALCT.

DYNAMO FLASHLIGHT Interesting concept, no battenes needed just
squeeze the trigger for instant ight apparently even works under water
in an emergency aithough we havent tned it yetl £6 99 ref SC152
UL TRASONIC BLASTER Pt ANS Laboratory source of sonk
shock waves Blow hotes in metal, produce ‘cold’ steam, alomize
Inqurdes. Many cleanmguses for PC boards, jewtiery. coms. small parts
etc. £8/set Ref FAULBY

ANTI DOG FORCE FIELD PLANS Highlty effective circuit
produces time vanabie pulses of accoustical energy that dogs cannct
toterate £6/set Ref F/IDOGZ

LASER BOUNCE LISTENER SYSTEM PLANS Allows you
1o hear sounds from a premises without gaining access £12/set ReflF/
LLISTY

PHASOR BLAST WAVE PISTOL SERIES PLANS
Handhels, has large transducer and battery capactty wih extemal
cortrols. £6/set Ref F/IPSP4

INFINITY TRANSMITTER PLANS Teiephone line grabber/
room montor The uftimate in home/office security and safetyl simple
to use! Call your home or office prrone, push a secret tone o your
telephone to access ether. A) On premses sound and voices or B)
Exsting conversation with break-in capability for emergency messages.
£7 Ref FTELEGRAB

BUG DETECTOR PLANS (s that someone getiing the goods on
you? Easy to construct device jocates any hidden source of radio
enarQy! Sniffs out and finds bugs and other sources of bothersome
merference. Detects jow. high and UHF frequencies £5iset Red Ff

801
ELECTRUMAGNETIC _GUN PLANS Projects a metal obyect
a considerable distance-requires adult supenasion £5 ref FEML2.

ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND! £5/set Ref F/EMA1
PARABOLIC DISH MICROPHONE PLANS Listen to distant
sounds andvoices open windows. sound sources in ‘hard to get of
hostile prermises. Uses satelite technology to gather distant sounds
and focus therm 1o our uttra sencitive electroncs. Plans ales shaw an
opbional 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 an 9-12wdc, many possiie expenments £10Ref

COLOUR CCTV
VIDED
CAMERAS,

BRAND NEW AND, CASED, FROM E99.
Works with most modern video's, TV's,
Composite monitors, video grabber cards
etc
Pal, 1v P-P, composile, 750hm, 1/3" CCD, 4mm F2.8,
500x582, 12vdc, mounting bracket, auto shutfter,
100x50x180mm, 3 months warranty,1 off price £119
ref XEF150, 10 or more £89 ea 100+ £89

Sealiest integrated Radar - Leser DEtctos.

SUPERWIDEBAND
RADAR DETECTOR
360 deg GOVERAGE

Detects both radar and laser, X_ K, superwide KA bands LED signal
strengtn display Audo 2nd visuat alerts, Alert priorty, Rear and from
facing oplical waveguides, Tnplecheck verification, ¢ty mode. [uTorial
made, dark mode, aux [ack, volume control These may be

illegal to use tn certain countries

1.1°2 Tx4. 6"

Superband £149 ref RD2

“PLAGE YOUR ORDER
ViA OUR WEBSITE AT
BULL-ELECTRICAL.COM

BULL ELECTRICAL

250 PORTLAND ROAD,HOVE, SUSSEX .
BN3 5QT. (ESTABLISHED 50 YEARS).
JATL 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 £3.50
(ACCESS, VISA, SWITCH, AMERICAN EXPRESS)

'phone orders : 01273 203500

FAX 01273 323877

E-mail bull@pavilion.co.uk

HELIOS PNB-2 RUSSIAN
BORDER GUARD
OBSERVATION
BINOCULARS £1799

Intended for the medium to long range oosenvation of air ana ground
fargets and the determina tion of thes angular co-ordinates. These
piam Dimoculars are 3 inbute Russan ophcal ingenuvity, with a
performance thaisimply has to be seen to be belreved Alarge exatpupsl
dameter of 7.33mm provides exceplonal Ight pessing power, wiich
when combainedwith s high

magnfcation of X5 allows The user 1o view over vast distances with
delightfully bright, cesp, high resclution images. Robust and abfe in
CONSTLCNION INCOMpOrating an uncompiicated yetthoughtully desgned
mechanical layout ensunng ease of operabion and quick precise
targeting. These binoculars have avade vanety of applications and are
suitable for use by coastguands, law enforcement organizations, cus
toms, farmers eic

Spectficalions

x15 magnification, 110mm objective, 6 deg angle of view, Freld at
100m=105m. focusing 10m-inf, fully coated precision grounds optics.
arangeand newtraifiters. nubber lens caps, rapsd tergetting hand grips,
padded headrest, screvs In Silia ge! Canndges, wocden tnpcd,
operating temperatures 40 ¢ to <50 ¢, weight 25kg, (15kg without
tnpad), suppled n wooden carmnng case.

Border guard binoculars £1739 ref PNB2

TZS4 INFRARED
NIGHT SIGHT

QOne of guf top most selling night sights s thes Russan TZS4. Thissight
enable you 1o see T very 1ow hgn leveis, or wih the aid of the butt m
infra red illuminator-in tota! darkness. [n 1/4 moonlight you veould spat
a man at 150m, in total darkness af fam Magnification 2.3x
240x8Ax190mm,0 Okg, focusing range 1 Smunfinty. M42 camera
mount ncluded, runs on 2xAA battenes, 100mm focal length, B deg
illuminator divergence, 500rs continuous (na Hluminator) 10nrs with,
carnangcase and strap

TZ$4 Nightsight £199 ref BARE1
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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 Quodrant,
Sutton, Surrey SM2 5AS.

TV Faults

A Ferguson T10R mains-battery
portable came in for repair twice
with the 8A fuse FD702 on the DC-
DC converter board blown. I subse-
quently discovered that Ferguson
has available a ‘protection module’
which can be added. Tt seems that
the cause of the problem can be
excessive converter board current
consumption when the receiver is
used with a partially discharged bat-
tery. The protection module ensures
that the receiver will not switch out
of standby when the battery voltage
falls below safe working limits, and
that the converter doesn’t discharge
the 12V battery beyond these safe
working limits. The module’s part
no. is 20666690. Fitting instructions
come with it.

In another case recently a Bush
1452T was brought in because of
loss of field hold. On investigation 1
found that the field hold control
VR304 had risen in value from
30k<2 to 60kQ2. | replaced it with a
22KQ preset which provides a better
range.

M. Della Verita,
Langiey Park, Co. Durham.

Channel 5 and Cable TV
1 have read with interest the recent
Ietters {August and October) on
Channel 5 and cable TV modulators
— especially as I live in the same
area as Mike Harris and have also
experienced interference problems.
A Nynex technician told me that
ch. 69 and any channel below.40

cannot be used for the cable service.
Instead. he altcred the medulator in
the cable TV box to ch. 44. This
cleared the interfercnce to Channel
5 and the image-frequency pattern-
ing on BBC-1. The cable input is
also much improved, but isn’t per-
fect because of weak reception from
a local ch. 44 relay station. This
results in slight Venetian bars.

The +5 and +9 spacings are also
occupied by weak signals, but the
signal-to-noise ratio of the wanted-
to-unwanted carriers appears to
assist with spurious signal rejection.
A filter would further improve mat-
ters.

This is just a foretaste of the
problems that will have to be
resolved when terrestrial digital TV
starts. The broadcasters will be
responsible for maintaining same-
quality analogue TV reception by
carrying out a vast programme of
retuning and aerial alterations. It's a
patently absurd situation, since the
government has under consideration
analogue transmitter switch off
within five years. Tt would cost no
more to provide every viewer with a
free digital set-top box!

Peter Litler,
Stockport, Cheshire.

$-M Aluminium Electrolytics
The October camcorder page con-
tained a reference to leaky surface-
mounted aluminium electrolytic
capacitors, C945 and C946. in the
Sharp Model VLC690H. I recently
had the same problem with one of
these camcorders. It wouldn't ini-
tialise properly because the exces-
sive load caused by the electrolyte
leakage had led to the failure of the
chopper transistor Q940. After
replacing these items and C947,
which was also leaky. the machine
powered up normally. But the
viewfinder image had severe pat-
terning when the machine attempted
to focus, and the focusing was very
laboured and erratic. Further inves-
tigation revealed that several similar
electrolytics on the SIP/autofocus
board were leaky. They could be
identified by the soldered joint
appearing to be crystallised, more
usually at the negative pad, or the
presence of liquid just beneath the
plastic bases.

The more closely I looked, the
more of these leaky electrolytics I
found. Certain values were more
badly affected than others. I repeat-
ed the exercise on all the PCBs. and
found a total of 35 leaky electrolyt-
ics. The worst affecied value was
47uF, 6-3V. All fifteen of these
were faulty. Others were eight
faulty 10pF, 16V electrolytics, four
faulty 1pF, SOV electrolytics, three
faulty 10pF, 35V electrolytics, two
each 47uF. 16V and 22uF, 35V
electrolitics and one 22nF, 16V
electrolytic. By no means all of
these are directly connected to the
supply rails, so [ can’t believe that
the power supply fault could have
been responsible for their failure. 1
have never seen such a catalogue of
unrelated failures before.

The camcorder is only about five
years old and is otherwise in
immaculate condition. 1 wonder
how long it will be before the other
capacitors of this type sufferthe
same fate? I don’t rclish the idea of
replacing all the other surface-
mounted electrolytics in the
machine. Any thoughts on how to
tackle the problem would be appre-
ciated. i
Arthur Coppock, B.Sc.,

Stockport, Cheshire.

Internet Group

In the March 1997 letters page 1
asked if anyone would like to con-
tact me on the internet to exchange
information. gossip, etc. I was sub-
sequently contacted by a couple of
dozen people who were interested
in chatting about the TV trade in
general. We have gradually built up
a group of about forty members
who regularly communicate. Many

| of the group members have web

sites that offer help and information
for the trade.

The general opinion is that we
get tremendous bencfit from the
group, as we can often help each
other by providing information on
fault diagnosis, spares sources and
news — to name just a few things.
We would now like to enlarge our
group.

We are not, strictly speaking, a
newsgroup, just a bunch of elec-
tronics-onentated people from
Britain and around the world
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(including Australia, Spain and
South Africa) who like to keep in
touch. If anyone is interested, please
send me an e-mail and I will be
happy to include you in our group.
Eddie Branch.

e-mail address:
BranchTV@Clara.net

Low-ESR Electrolytics

The use of low-ESR electrolytic
capacitors was mentioned in Jack
Armstrong’s Satellite Workshop
column in the November issue.
Readers might like to know that
Famnell Compoenents of Leeds
(01132 636 311) has available an
extensive range of specialist elec-
trolytics. Capacitors with effective
series resistances as low as 0-018€2
and ones with temperature ratings
up to 125°C can be supplied, thus
ensuring ultra long life and reliability.
Michael Dranfield,

Buxton, Derbyshire.

Sony KVX2902U

The symptom description in my
fault report (November) on one of
these sets (BE3B chassis) may not
have been wholly clear. The set
would not respond to local or
remote control commands when a
locked picture was being displayed.
Otherwise it was OK, so we were
able to note down the EVR settings.
The cure was a new microcontroller
chip.

Richard Flowerday,

Harborne, Birmingham.

Satellite TV Polarisation
Checker

Many thanks to Michael Dranfield
for his satellite TV polarisation
checker design which was featured
in the June 1997 issue. I have found
this very useful but added a 1002,
10W resistor across the F connector
to load the satellite receiver’s power
supply. Beware — this resistor will
run hot!

Pete Haylor, Billesley Satellite,
Billesiey, Birmingham.

Minimum Order Charges
In a letter in the October issue L.
Jones discussed minimum handling
charges for spares and components
dispatched by spares distributors,
and mentioned that one distributor
appears to ask for a larger order at
certain times in order to qualify for
carriage-free delivery when its
viewdata ordering system is being
used.

At CHS we offer carriage-free
delivery of all orders over £10
(excluding VAT) that are received
via our CHESS viewdata system.
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Any order under £10 received via
CHESS has a £2 handling charge
added to help cover costs.

As with most distributors, we
apply handling charges on a sliding
scale on all orders received by tele-
phone, fax or post. Our charge lev-
els are £3.99 on orders under £10,
£2.99 on orders between £10 and
£20 and 99 pence ori orders
between £20 and £30. Orders above
£30 are dispatched carriage free.

If we are out of stock of an item,
the back order will be dispatched
carriage free when it becomes avail-
able from our suppliers.

So it pays to place your small
orders by the CHESS viewdata sys-
tem. We offer this low carriage-
charge facility to all our customers.
Freddie Whipp,

General Sales Manager,
Charles Hyde and Son Ltd.,
prospect House, Barmby Road,
Pocklington, York YO4 2DP.

35 Years in the Trade

It’s a mystery to me how anyone
can run a successful business charg-
ing the prices quoted in your What
a Life! feature. In my opinion the
TV trade has becn busy cutting its
own throat over the past twenty
years. My business provides a first-
class service: but we charge well for
it and we, not the customer, run the
business.

Those who advertise free esti-
mates ctc. cannot be very confident
of their ability to trade. We give
nothing away yet our very large
workshop, 2,000 square feet, is
always full.

Neverthcless we always enjoy
the What a Life! articles. With ref-
erence to Vic Rummery of Bodmin
— best of luck to him — if we sell an
article and for some reason the cus-
tomer asks for his money back we
reply that the money we have taken
is ours, the goods are his, otherwise
the customer is in effect only lend-
ing us the money!

No other business is so chaoti-
cally run as the TV game. I say run
it fair to make a good living. We are
skilled people and deserve it.

E R Webh, KTV Electronics,
Camborne, Cornwall.

Electrical Safety

I read with interest C.N. Cory’s
observations on two-wire mains
cables (letters, November 1997). As
1 understand it, for equipment to
carry the double-insulated concen-
tric-squares symbol there must be at
least two insulating materials
between mains voltages and the
‘outside world’. Clearly this rule is

not being enforced.

A poor example of double insu-
lation I came across recently was a
Kenwood DP990D CD player that
required a new laser. The mains
supply is present at a pair of pins
that protrude vertically from a PCB
at the rear of the unit, just millime-
res below the non-earthed metal
lid. If the lid had been bent down-
wards by an excessively heavy unit
on top, or because of mishandling,
the whole hi-fi system to which it
was connected would have become
live. Because of the price of a
replacement laser, the unit had to be
written off. The world became a
safer place.

A problem can occur with equip-
ment that has a live power supply
and a floating main circuit, with a
chopper transformer or line output
transformer used to provide isola-
tion. To prevent the floating side of
the circnit floating off to a danger-
ous potential, the manufacturer uses
a high-value resistor and a low-
value capacitor to bridge the isola-
tion barrier. The set’s sockets there-
fore float at 110V, sometimes with
a surprising current capability.

Two cases of this sort have

| caught me out. One was a 14in.

Boots colour set that produced a big
spark when the aerial input was
connected to an earthed aerial
amplifier. The set didn’t like run-
ning in this way either — there was a
thin hum bar on the picture. This
was not a faulty set: they all doit. I
actually own one of these sets, but I
un it from an isolation transformer!
Personally I don’t consider this set
to be safe, and T would not sell one.

The other surprise T had was
when I was up a ladder in the pour-
ing rain connecting a dual-LNB
feed for a friend. When I connected
the second LNB cable my eyes lit
up and I got a belt. Both satellite
receivers were switched off, but one
of them was connected via a scart
cable to a cheap TV set that was in
standby. Amused I was not.

It’s important that we-are all
aware of the possibility of voltages
being present at the sockets of some
equipment, and of how dangerous
this can be when the equipment is
connected to a non-earthed metal
object such as a hi-fi system. The
current should not be enough to be
a serious threat, but a shock could
blow you off a ladder or make you
drop something — not to mention
what members of the public might
feel about getting a shock from
something that you have installed.
Colin McCormick,

Plymouth, Devon.
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What will you be looking for when faulty digital TV receivers start to
appear on the bench? It’s early days so far, but J. LeJeune is able to

provide some preliminary guidance

models — in fact the receiver specification has only

recently been confirmed — this article is simply an
introduction to the black art of servicing Pace digital
satellite receivers. The receivers seen so far have a fam-
ily likeness: they look like the familiar analogue Models
PRD900 and MSS200. But once the covers have been
removed the inquisitive engineer is in for a shock —even
with thc mains supply disconnected!

The Pace PCB

The printed circuit board looks substantial. This is not
surprising, as it consists of four layers of copper print on
fibreglass substrates. The top layer carries mainly sur-
face-mounted ICs. The second layer provides screening,
to prevent crosstalk between the top layer and those
beneath it. The third layer provides interconnections.
The bottom, or underside, layer carries more surface-
mounted discretc components, with connections to
wirc-ended, top-mounted components such as elec-
trolytic capacitors and power semiconductore devices.

In terms of worry factor, the only layers that are likely
to provide grounds for suicide are the buried ones. And
as one of these is simply a screening plate, the one area
that could cause the heart to beat a little faster is likely
to be the third, interconnection layer. By now you will
have realised that it can be investigated with the aid of a
continuity tester. But don’t use an old-fashioned buzzer:
the back-EMF generated can cause a lot of damage to
the 3-3V logic chips.

I have already seen some Dutch receivers with inter-
connection-layer faults. Problems of this sort are recti-
fied simply by adding 2 jumper wire to make the
required connection. Interconnection-layer failures are

In the absence of any UK digital satellite receiver

most likely to be caused by contaminafion during board
manufacture: small quantities of the etchant used can be
trapped when the four individual boards are fused
together. In service, the board heats up. This activates
the etchant, which eats its way through the copper track.

The Power Supply

The Pace digital satellite receiver uses a chopper power
supply based on the now familiar TOP202 device. The
circuit seems to be quite reliable, though the reservoir
capacitor for the mains rectifier seems to have caused a
few problems.

As power supplies are, for obvious reasons, less reli-
able than the rest of a piece of equipment, my guess is
that most of the receivers that will eventually come into
the werkshop will have simple power supply failures
rather than logic or other faults.

Servicing Requirements

To deal with anything other than DC faults your test
equipment armoury will need to have suitable weapons,
specifically a 60MHz oscilloscope, a frequency counter
and a good digital multimeter. Without these items, and
good eyesight, faults in the processing sections of the
receiver are going to create problems.

There’s a likelihood that a PC test program will be
made available. It will interrogate the receiver via an
RS232 port - this is a standard interface between a PC
and a peripheral device, with a 25-pin D-type connector
— and then provide an indication as to where the cause
of the fault lies. Such a system would be invaluable for
speeding up fault diagnosis.

UK receivers are likely to incorporate a fast modem as
part of the specification, to provide interactive use.
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Some means of testing this wiil also be necessary.

One very important clock signal is the 27MHz one
(see Fig. 2), which is linked to the transport stream
demultiplexer and is synchronised by data in the trans-
mission. High accuracy is a basic requirement here.
Even a small inaccuracy will result in loss of the picture
and sound.

Repair

Once the faulty component has been located, repair has
to be undertaken. The devices used in the DVR500 and
DVR501 models supplied to the Netherlands are mostly
of the surface-mounted type. Thus those who have ser-
viced camcorders and subminiature audio equipment
will have a head start when it comes to digital receiver
repair.

Those who are new to surface-mounted devices are in
for some surpriscs — mainly in terms of the cost of the
desoldering/resoldering equipment required. Basic tools
should include a strong magnifying glass, tweezers, a
good bench light, a hot-air soldering tool with suitable
nozzles to cater for the ICs used in the recievers being
serviced, and a fine low-watlage soldering iron. You
will need antistatic bench mats — and a steady hand.

If you are to carry out scrvicing on any scale, a propri-
etary surface-mounted component soldering/desolder-
mg station is an almost essential investment. Some
stainless steel probes that can be modified to produce a
variety of hooks and spikes are worthwhile. For the sake
of your eyes, don’t attemplt to service digital cquipment
in a broom cupboard lit by a fly-blown 40W bulb. Good
lighting is a primary necessity. A thorough visual
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IC Replacement

Once you have located the faulty component, and you
are absolutely certain that it is the IC with over 100 legs,
begin by warming it with a small hot-air soldering tool.
Use a circular motion to heat its body — see Fig. 1. Then
fit a rectangular nozzle to the hot-air tool to direct the
heat to the IC’s legs. Hold the nozzle about 2mm above
the legs: the solder will soon melt. When bright beads
appear between the IC’s legs, use the tweezers to grab
one corner and lift the device off the board. It all sounds
quite easy, and is after some practice.

Remove the excess solder and burnt flux from the
vacant copper pads. Solderwick and the hot-air tool will
soon complete the first part of this operation, then use a
solvent to remove the bumt flux and leave the contact
area clean, ready for the replacement chip.

Check the replacement chip for possibly misaligned
legs, and if necessary straighten out any irregularities
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Fig. 1: Desoldering o
surface-mounted IC.
Start, as shown at
{a}, by using a
small-diameter hot-
air gun nozzie and
a circular motion to
warm the chip.
Than, (b), fit a rect-
angular nozzle to
direct heat fo the
IC’s legs, Hold the
nozzle about 2mm
above the device.

Fig. 2:
Simplified
block diagram
of a typical
digital satellite
TV receiver.
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Rear view of
the Pace
DVR500 digi-
tal satellite
receiver.
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before you solder the device to the PCB. Check also that
the legs are tarnish free and bright looking. Prepare the
PCB’s solder pads by painting a thin strip of solder
paste along them, on all four sides where the IC is to be
mounted. Note that solder paste does not have an indef-
inite shelf life — keeping it stored in a refrigerator at
between 3-8°C will help to prolong its life. Soldering
the IC to the PCB should be a one-step operation. so
make sure that the solder paste is OK by testing it on a
scrap board.

Place the IC on the solder pads accurately, and make
sure that it doesn’t move. A level surface is best, but this
is not mandatory. Fit a small nozzle to the hot-air tool
and begin to circulate the hot-air stream steadily over
the IC’s legs at a height of about 5-6mm (a quarter of an
inch). Lower the height of the nozzle gradually. Take
care not to dwell on one spot for more than a couple of
seconds, as this would burn the PCB material and cause
elecirical leakage. Do not go nearer to the IC’s legs than
2-3mm.

At some point the solder paste will melt, forming
bright solder around the IC’s legs. Remove the heat at
this stage. Allow the work to cool naturally: this will
avoid heat-stress trouble, dry-joints and IC damage.
Once the repair has cooled, check it for solder bridges.
These can be removed by careful use of a fine-tipped
soldering iron or reapplication of the hot-air gun and the
use of solderwick.

Go carefully at all times, and remember that the age-
old golden rule of good soldering is absolute cleanli-
ness.

Clues

The following general outline is based on the block dia-
gram shown in Fig. 2. The signal from the LNB, with
QPSK modulation, enters the receiver at a satellite
(first) intermediate frequency. Within the receiver, the
tuner first converts the selected signal to a second IF of
480MHz, which is synchronously demodulated to pro-
vide separated I (in-phase) and Q (quadrature-phase)
outputs. These are passed to a converter chip which pro-
duces outputs in 6-bit digital form. It operates at a sam-
pling rate of some 60MHz, under the control of a crys-
tal oscillator which is voltage-controlled by an output
from the following QPSK processing section. This
delivers 3-bit data to the forward error correction block.
Some quite elaborate data processing is carried out here.
The output consists of the MPEG-2 data packets we
mentioned in previous instalments.

Three chips carry out most of this processing in the
Pace receivers. in what is referred to as the channel
decader. The form of this decoder will vary with the
transmission medium — satellite, cable or terrestrial off-
air. The end result however will always be an MPEG-2
data stream.

In the event of a no-signal fault, indicated in these
Pace receivers by flashing of the two bottom segments
of the front panel display and the on-screen message
“searching for default frequency”, check the Manual
Tuning Data menusbefore delving into the electronics.
The data should be set to correspond with the service

you want to receive, i.e.:

LNB: Local oscillator frequency; polarisation; LNB
pOwer on.

Tuner: Tuner frequency; symbol rate; FEC (forward
error correction) size.

These parameters must be set correctly for the receiv-
er to lock to the incoming signal. If the parameters can-
not be set, use a scope to check for activity on the bus
lines from the microcontroller chip to the channel
decoder chips when the remote-control handset is being
operated. Also check that the remote-control receiver is
OK.

To be more specific than this is impossible at present,
because the only receivers seen in the UK have been
brought in by Dutch or Belgian viewers for temporary
use here. UK models promise to be different. But suc-
cessful operation depends on good communication
between the chips used in the channel decoder. A
60MHz scope can be used to check the clock and data
signals.

The MPEG-2 data that emerges from the forward error
correction chip in the channel decoder in the Pace
Models DGT400, DVR500 and DVRS501 is fed to a very
large chip called the transport stream demultiplexer.
This 160-pin monster has a useful pin which indicates
whether the incoming data is good enough to process or
is still so full of errors that it cannot be deciphered: pin
11 goes low when the FEC chip has been unable to cor-
rect the errors. Pin 14 is also very useful for diagnosing
where the cause of problems lies. It goes high when the
demultiplexer chip cannot synchronise with the incom-
ing MPEG data, indicating that this is corrupt. The chip
is clocked at 25MHz (pin 58) by a crystal oscillator
which is also connected to the MPEG-2 audio decoder
chip.

The demultiplexed signals are then checked to deter-
mine whether they need to be sent to the conditional
access module. When a clear (unscrambled) signal is
present the receivers will work without the CA module
being plugged in. With a scrambled signal and no CA
module, you will get a message telling you to insert it.
You also need a viewing card, which fits in a slot in the
receiver’s front panel, behind a door.

Fault finding in the MPEG decoder section of the
receiver is largely a matter of checking that data and
clock signals are present. Good video with poor or no
audio indicates that the demultiplexer is OK and that the
problem is within the audio sections. But remember that
the 25MHz clock for the demultiplexer chip is con-
trolled by the MPEG audio processor chip. If the latter
fails there will thus be no activity — no sound and no pic-
fure.

As usual, checks for activity on the interrupt request
(IRQ) and data strobe (DSTRB) lines can be helpful in
establishing where the cause of a fault lies.

Start-up
At power up the 68306 microprocessor chip used in
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these Pace sets runs the software contained in the flash
memory. Assuming that all is OK and that no corrupt
data is present, it instructs the NEC microcontreiler chip
to operate the front-panel display. Faults such as dry-
joints around the flash memory or corrupted data within
it. or dry-joints around the microprocessor chip, are
likely to result in the receiver being stuck in the standby
mode. The power supply will be operational — so beware
of the nasty high voltages that will be present here.

in these receivers, as in their analogue counterparts,
standby is a matter of switching off the modulator and
muting the vision and sound at the rear sockets. The
power supply itself is a sort of combination of the
MSS100 series chopper circuit with the sensing circuit
used in the MSS1000 to provide feedback for regula-
tion.

Processing Power

Digital technology takes radio and television broadcast-
ing into the computer age. The processing power within
a digital satellite TV receiver is equivalent to that in
many a desk-top computer. [ast processing being a pri-
mary requirement.

Exactly which processing blocks will be contained in
which chips will depend on developments in IC tech-
nology. With later developments of the original Model
DVR500, like the Pace DSR200 free-to-air receiver, the
audio and video MPEG processors are integrated and
there is no external 55MHz clock. It appears that the
25MHz audio clock is used, possibly doubled to S0MHz
within the processor.

The introduction of a Pace tuner for the company’s
digital models extended the frequency range — there was
a problem in that the original Philips tuners covered
only 950-2,050MHz. Tuner failures were common with
carly receivers, but later ones with second-gencration
Philips tuners or the Pace tuner seem to behave better in
this respect.

Teething troubles are to be expected with early pro-
duction receivers, and the delay in the start of digital
broadcasting in the UK may be all to the good — though
you could argue that early troubles provide experience
for service engineers.

In Conclusion

Training in digital broadcasting techniques, particularly
in receiver scrvicing, is likely to be a hot topic in the
coming months. With some notable exceptions, the
training provided by technical colleges has rapidly
diminished over the last few years. Training provided
receiver manufacmurers such as Pace has been available
to the trade, and more is expected as the actual launch of
services gets nearer.

The amrival of digital broadcasting represents an
opportunity for engineers to promole their services.
Many less capable engineers will probably opt out, and
there will be a great deal of ignorance and confusion
amongst viewers and the public in general when the
transmissions start. Answering their questions, giving
them -reassurance and repairing their quipment when
faults arise will provide your business with a much-
needed boost.

DIGITAL TV
——

DO YOU OFFER A RADIO DECODING
SERVICE TO YOUR CUSTOMERS?

If not, you could be losing out on a very lucrative additional source of income - especially if you
already service car audio equipment.

The Joule A-400 radio decoding system has now proven itself as the most cost effective solution to all
your decoding requirements. This CE approved, easy to use computer based system is now being sold
overseas to Service Departments and Police Forces. It can now be supplied with the software to decode
most of the latest RDS radios that contain their security codes within the main processor chip, as well as
the more familiar eeprom based models.

Purchase the Starter Kit which includes bundled software to decode over 100 models for £375.00 + vat
(additional software is available separately). Or, the Index Reader version which includes ALL available
software for £275.00 + vat and covering literally hundreds of models (codes are supplied by phone or fax
and cost £5.00 each or £10.00 for the Blaupunkt RDS models). You may aiso opt for a combination of
the two systems tailored to suit exactly your requirements which can lead to even more profitability. |

Contact us now for a free brochure and demonstration disk (please state 3.5” or 5.25"), or
visit our Internet Web Site at http://www.elecsys.com. You can download info, price lists
and demo software from this site,

Electronic Sound Systems

Hilton Road, Aycliffe Industrial Estate
Newton Aycliffe, Co. Durham DL5 6EN
United Kingdom
Tel: 44(0)1325 307442 Fax: +44(0)1325 300189

Email: elecsys@elecsvs.demon.co.uk
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What o life!

Donald Bullock gets some lessons on common camcorder problems
from son Steven. So this month it's a load of camcorders

“We haven’t been getting any cam-
corders in lately” Steven said the
other day. “Perhaps they’ve all
been put away for the winter.”

“Goud thing 100” I replied. “I
scarcely know anything about
them, and can’t generate much
curiosity.”

A Handycam

As we spoke, Cyril Sidgeworth
popped in with a Sony Handycam,
Model CCDF330E.

“Liney picture” he squeaked.
“Picture all liney. Sort of made of
lines, like. Liney, you might say.”

“QK, OK” I said, waving him
out. As Steven plugged it in, I
asked “what’s the cause of that
then?”

“Dud parents I suppose™ he
replied.

1 looked at him. “The camera” 1
said.

“Oh. Loose guide poles on the
1ape arms | expeci. Usually is.”

He’s got long, thin fingers, like
Greeneyes. Not short stubby ones
like me. So he had it open in no
time. Sure enough the guide poles
were loose. Each pole is secured by
a tiny screw. But there was still a
problem when he’d tightened them.

For the first two minutes after
switching on the control pulses
seemed to be weak and, with a
standard play recording, the tape
speed kept switching between long
play and standard play. After the
two minutes however the cam-
corder worked perfectly. It contin-
ued to do so whenever we tried it
for the rest of the day. We decided
to put it aside until next day.

And another

This was as well, since Pete Porter
bowled in at this point with a bag-
ful of shopping.

*“Can you mend this, Mr
Buglock?” he asked, peering at his
bag of shopping. I noticed an old
screwdriver poking out of his top
jacket pocket.

“No. Who would try? How is a
chap supposed to mend a bag of
shopping?”

He pulled out a pound of
sausages. a box of eggs and a bag
of pork chops and laid them out on
our counter. Steven rucked his hair
like Stan Laurel as I stood in indig-
nant disbelief, like Ollie. Then out
came a Sanyo VMPS120P cam-
corder.

“E’s about a year old. Yest’dy
he jammed up. All by hisself.
never touched ’im, ‘onest. Cross
me ’eart and wish to die.”

He then departed, leaving his
sausages. Steven displayed his
expertise by rapidly opening up the
camcorder. The tape carriage had
been forced so brutally that it was
quite unrepairable.

While I was wondering about it
Steven was on the phone to Chas
Hyde and Son.

“So the part number is 11923X0
and the price £20.40 altogether.
That’s cheap. Will you post it
today?”

It amrived next morning. as we
knew it would from this excellent
firm. Steven had the camcorder
working perfectly almost as soon as
the postman had left.

When Porter returned I told him
about the mangled tape carriage.

“Must ’ave been the missus™ he
said.

Sunshine’s Viewcam

Our next caller was Sunshine
Honevchild. She bounced in as
though she’d just jumped from a
carnival float and was carrying a
Sharp Viewcam, Model VLC73H.

“What’s up with it?”" [ asked.

“Ti’s the laziest camera in town,
man. Done do nuthin’. Nuthin” at
all.”

Steven tried it and found that it
wouldn’t eject the tape in it. There
was no rewind or fast forward
either. Once again his fingers flew
into action and the camcorder was
soon opened up. He examined it
carefully.

I reckoned it might have been
the mode switch” he said, “but it
isn’t. The easiest approach with
these is to remove all the casing
parts first. Then it’s a simple matter
to separate the single PCB from the
bottom of the deck.”

When he’d done this he scon
found the cause of the trouble.
Several membrane leads connect
the chassis and the panel. Three of
the retaining clamps had never been
clicked into place, so the conduc-
tors were only loosely connected.
When they had been pushed home
properly and the clamps had been
sccured the camcorder came to life,
with excellent results.

Dickie Downsize

Dickie Downsize is a preacher of
sorts and a general walking disas-
ter. Not only does he do silly
things, he tries to cover up his fool-
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ishness. At such times the truth is
not in him — and he makes us sore
displeased.

As Sunshine Honeychild collect-
ed her camcorder Dickie appeared
with his — a Canon E230E.

“It was all right until I used my
new head-cleaning tape” he
declared, “‘now il messes up my
other tapes.”

Steve inserted one of our test
tapes and switched on. The motor
whirred but the tape remained still.
When he ejected the tape he
frowned.

“What did you put on the clean-
ing tape?” he asked.

“Nothing whatsoever” said
Dickie. “Why? Did you think T
would put Vaseline on it?”

Stevcn opened the camcorder up
and found the heads and tape path
thick with yellow grease. Vaseline.
An hour later he was still trying to
remove the fast of it from the cam-
corder’s inside. Eventually he suc-
ceeded. Then he looked at our test
tape and sighed.

When Dickie returned, Steven
had a word with him.

“Dickence” he said, “you know
that Vaseline you didn’t put on
your cleaning tape?”

“Yes™ said Dickie.

“Well. don’t put it in again, eh?
Because I’'m going to have to
charge you twenty five pounds for
taking it out, then there’s the cost
of our test tape.”

Dickie shuffled about a bit.
“Don’t cleaning tapes need lubri-
cating?”’ he asked . . .

“How about having another look
at Cyril Sidgeworth’s Handycam?”
I suggested to Steven.

“Dashed good wheeze” he
replied, putting on his Greyfriars
accent.

We put it on the bench and tried
11 from cold. The old trouble had
retumed. Some fault finding was
artempted during the two minutes
that the machine played up. Then,
as il resumed correct operation, we
had to put it aside again.

Trouble, Bub

Our next caller was kinda bulbous.
He wore a loud check jacket and, [
reckoned, a pair of jodpurs under
his trousers. He was carrying yet
another camcorder, this time a
Sony CCDTR610E.

“This c-a-a-amera shurr is a-a-
aggravatin’ me, Bub” he
anmounced.

“An American gentleman” I said
to Steven, through the side of my
mouth.

“Do I pay now?” he asked as he
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handed it over.

When he’d gone we discovered
that the trouble was with the car-
riage. It was notchy when it accept-
ed a cassette and slow to eject the
tape. The door of the housing is
made of very thin and flimsy metal.
It had warped. As the cassette
drawer slid into place, its top
caught on the casing. We managed
1o get the camcorder to work satis-
factorily by re-flexing the housing
door.

When we returned it to the bul-
bous gentleman we wamed him
that because of the camcorder’s
design our repair might not last.

We charged him a tenner and he
slapped down two.

“More than delighted, boys™ he
boomed, “next time I'll buy a
British one.”

“You’ll have a job” I said.

Denzil’s Sanyo

Denzil Dewar was our next caller.
He brought in an old Sanyo
VMD6P camcorder. Now Denzil
comes from the other side of the
Sevem bridge, so his speech is
mostly song.

*“Casseite jarnmed into the cam-
er-ah boys” he trilled. “It’s hap-
pened before ack-lew-lee, don’t
they?”

“Daresay 1t has, Den’ said
Steven. “They do. The loading
gears become brittle as they get
older and the teeth wear or occa-
sionally break off, jamnming the
works.”

As he sallied off, Steven’s fin-
gers started to fly about like
Ichabod’s. He soon had the cam-
corder open, and quickly unlaced
the tape and fitted new gears. We
get them from Chas Hyde and Son.

When Denzil returned he was
delighted.

“Why, you’ve got it working as
good as new” he said to Steven as
he dug out his wallet. “I'm ever so
pleased, 'cos it’s a nice little cam-
era, won't it?”

Back to Cyril’'s Handycam
I turned to Steven when he’d gone.
“Well” I said, “you were bemoan-
ing the disappearance of all the
camcorders. But we’ve had our
share recently, and they’ve all gone
back — except for Cyril
Sidgeworth’s Handycam. Wonder
if we can clear up that final prob-
lem? Let’s assume for the moment
that the cause of the fault is
mechanical.

We pulled it on to the bench and
studied its mechanics carefully dur-
ing the two minutes before the fault
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“Can you mend this Mr Buglock”

condition cleared. This enabled us
to find the cause of the trouble. The
back-tension arm is secured by a
fixed pin that rises from the deck
plate. During manufacture it had
been lubricated with graphite
grease. When the camcorder was
left for a time and allowed to cool
down the grease would solidify.
Thus for the first two minutes, until
it warmed up, the back tension was
slack. In this condition the tape
skated loosely over the heads, to
the detriment of the cssential con-
trol pulses. All so logical. and easy
to understand, once you know
what’s going on.

We cleaned off the hardened
grease, then applied new grease.
When Steven had reassembled the
Handycam and tried it I reached for
the phone and dialled Cyril’s num-
ber.

“Your Handycam'’s ready, Cyril”
I said. “Get some cabbage and
make for the shop.”

“Ha. Good” he squeaked. “Is all
the lininess gone? Are there any
lines on the picture? Is it liney?
What I mean is, is the lininess all
gone.”

“Gone for ever. Sidgeworth™ I
said.

As we tidied the workshop 1
reflected on young Steven’s servic-
ing abilities. Not bad at all, I
thought. He’s obviously well
endowed with my genes. 1 reckon
that in time he might just become

I as clever as his dad.
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Grundig ST55-725FT
(CUC73%O Chassis)

This new set was brought back with
an unusual problem a week after
being delivered. Only one function
was alfected — the OK message that
comes on when 4 selting is memo-
rised had changed to E. The correct
values werc being stored.

On Grundig’s suggestion new
microcontroller and EEPROM
chips were fitted, bul the E
remained. In previous Grundig
chassis, special functions were
called up by holding down one of
the front control buttons then using
the mains switch to power the sct.
After a few minutes of trial and
error I found that swilching on with
the programme-down button held
down cleared the ‘faull’. P.B.

Ferguson B49F (TX90E
Chassis)

If there is no mning, check the 33V
supply at pin 4 of the wner unit. If
this is low or missing, check RHO6
{12k€2) which is by the tuner and
RH4 (27kQ2) which is by the line
output transformer. P.B.

Toshiba 2100TBT

This set had two faults: the picture
pulsated for the first few minutes
and the sct wouldn’t tunc or store a
station. The reason for the pulsating |
picture was that the power supply

didn’t run cleanly from cold.
Replacing C824, C829 and C830

Fault Finding

soon cured that. The tuning fauit
was a bit more obscure.

The exacl symptoms were as
follows: when a channel was sclect-
ed the picture came up then the tun-
ing slowly drifted off. This hap-
pened with all stations. Suspecting
an AFC problem, 1 started by
checking the voltages at transistor
QAQD6. There was no voltage at its
base, though there was at pin 5 of
the IF module. RA75 (1k) was
open-circuit. P.B.

Sharp DV6635H (BCTV-A
Chassis)

When this set had been on fora
few minutes the picture would
gradually go dark then disappear.
Checks in the video section showed
that the luminance was being lost in
the TDA4681 video processor chip
1C400. The problem was not being
caused by the chip itself: the sand-
castle pulse at pin 14 was the trou-
ble — it was misshapen. The field
section of the pulse is derived from
the TDA8350Q field output chip
1C500, where the pulse at pin 2
changed when the picture went
dark. A new TDA8350Q chip
restored normal operation. P.B.

Panasonic TC100G

This aged hut nicc portable
TV/monitor was dcad when pow-
ered from the mains supply. It was
OK with a DC supply. There was a
buzz. but the DC conditions on the
primary side of the power supply
were haywire. The outputs on the
secondary side were, even when
unloaded. at just over fifty per cent
of the correct levels. R816 (330k(2)
in the trigger amplifier stage was
open-circuit. N.B.

Samsung CI5322T

This set produced no sound though
the output stage was clearly work-
ing. In addition the sweep tuning
didn’t stop. There was obviously a
link between these two symptoms.

A check showed that the microcon-
troller chip’s ident pin didn’t toggle
when a station was found. The
associated pull-up resistor R709
went open-circuit on load, though it
seemed to be fine when checked
with a meter. N.B.

Harwood HTV4914

An intermittently snowy picturc has
been the problem with a couple of
these sets I've had in. The mpres-
sion you get is that there is a tuner
problem or a faulty socket. The
rather interesting cause however is
an invisible break in the print just
after the tuner’s IF pin. N.B.

Bush 20527

After curing the usual excessive HT
fault you may find that the sound is
muted. Your reaction would be 10
replace the microcontroller chip
1C601. When this is ordered how-

| ever you will find that an equiva-

lent which won't work properly is
supplied. Once Alba has sorted out
this problem you may still have the
fault. Check the voltage at pin 13
of 1C601. If there is no voltage
here, check the 1N4148 diode D304
in the network connected to pin 30
of IC301. 1t may be short-circuit. Tt
seems that a number of engineers
are waiting for microcontroiler
chips that are not nceded. R.W.

Philips CTX-S Chassis

This set would occasionally go off.
Purely by accident and good for-
tune, whilst | was prodding around
in the power supply area looking
for dry-joints the HT preset R3325
fell apart. A replaccment solved the
problem. J.E.

Amstrad CTV250

This sct would intermittently switch
off, as if it had been unplugged.
After a long time it might or might
not go into the standby mode by
itself. When it did, use of the
remote control unit to select a chan-
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nel would result in normal opera-
tion until the fault returned. To
save room and time while -waiting
for the fault to put in an appearance
1 took the back off, hoping to spot
something obvious. There were
countless dry-joints, some just
developing, in the power supply
and line output stages. A blanket
resoldering job followed by a two-
day soak test proved thar all was
now OK. J.E.

%\nutron 279062EK/05Z
(Philips 2A Chassis)

This set was dead. Iis power supply
was trying to produce the HT volt-
age but couldn’t because the
BUS08V line output transistor was
short-circuit. A replacement died
immediately when the set was
switched on. Fortunately it didn’t
take us long to discover that one of
the tuning capacitors in the EW
diode modulator circuit, C2609
(9:1nF, 1-5kV), had a burn hole in
its case. When checked it was
found to be open-circuit. After
replacing both components and
resoldering a few suspect joints in
the line output stage there were no
further problems. J.E.

Hitachi CPT2064

There was no remote control opera-
tion. Although the customer blamed
the remote control unit and ordered
a replacement, the cause of the fault
was in the set itself. The M58485P
chip 1C3003 had failed. J.E.

Pye 37KV1212/05B

After a short while the sound would
be accompamed by crackle and
popping noises. Tapping anywhere
on the mother board would insti-
gate the fault. In particular the
TDA7052 audio output chip
seemed to be very sensitive to
slight taps. 1t had already been
resoldered, but removing it, clean-
ing the print and refitiing it cured
the noises. J.E.

Hitachi CPT2250

The verticals were ragged and there
was severe line tearing. The cause
of the trouble was C809 (1pF,
250V) which was open-circuit. J.E.

Alba CTV601/Bush 2009
Field collapse was the problem
with one of these sets, also a noise-
less raster and no sound. A new
ANS5521 field output chip brought
the raster back — for a couple of
minutes! I then did what I should
have done first and checked the HT
voltage. It was high at 150V
instead of 112V. Replacing the
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chopper drive coupling capacitor
C909 (47pF. 25V) brought it back
down to the correct level, but the
field output chip had succumbed to
the high voltages. The 12V supply
was also missing, which is why
there was no sound or vision. R422
(5-2Q, 3W) and ZD402 (12V) had
failed. Once these three items had
been replaced the set was pro-
nounced fit. E.B.

Hitachi CPT2236 (NP83CQ
Chassis)

The customer complained that the
picture “bounced intermittently”.
This was so, but it was more that
the top inch of the picture came and
went, leaving a gap at the top of the
screen — the linearity was not
affected. I scoped the field input at
pin 1 of IC601 and found that a
large line pulse was present on the
waveform when the fault occurred.
After much checking and changing
of capacitors in the field timebase I
found that C613 (100nF) was the
culprit. It’s connected across the
field scan coils. E.B.

Fidelity ZX5000 Chassis
This set was dead with no 120V HT
output from the power supply.
When I disconnected R57 to unload
it the BUTS6A chopper transistor
TR1 failed. As I've had similar
problems before with this type of
power supply I replaced the 4-7pF
chopper transistor base coupling
capacitor C5. T also replaced the
10nF, 1-5kV line output stage tun-
ing capacitor C28 as one of its legs
was burnt, though it measured OK.
Further checks brought me to the
100pF HT reservoir capacitor C18,
which was open-circuit. After fit-
ting replacements 1 started the set
up via a variac. When the AC input
reached 120V the set sprang to life
and the HT remained constant at
120V as the input voltage was
increased to 240V. E.B.

Panasonic Alpha 1

Chassis

This set was half dead! The chan-
nel numbers and the standby LED
were alight, but there was no sound
or raster. Various checks in the line
output stage failed to reveal any-
thing amiss, so I disconnected the
scan coil plug. The standby LED
then went out with the channel
numbers still alight. So in went a
new TLF15506F line output trans-
former. This brought the set back
to life. D.S.

Granada C16BZ4
This set produced a yetlow picture

because R271 (56kQ2) in the blue
channel was open-circuit. It’s
advisable to replace the equivalent
resistors in the other chanels as
well. D.S.

JVC CI4ETIEK

This set produced a picture that was
swamped with a red cast. Checks
on the tube base panel showed that
502 was short-circuit collector-to-
emitter. A.T.

Ferguson TX90 Chassis
There was reduced height with
slight top foldover. Having had
experience with these sets I looked
for dry-joints around the field out-
put transistors, but there weren’t
any. Voltage checks then showed
that TR105 had only 0-5V at its
base instead of 1V. The cause of
the fault was in the DC feedback
circuit, where R194 had risen in
value from 270k to around 500kQ2.
Note that the value of this resistor
varies with screen size. A.T.

| Goodmans 1450T

This set had a blank raster, as if
someone had switched it o the AV
mode. The cause of the problem
was cracked print along the rear
edge of the board, removing the
supply to ZD102. T've also had one
of these sets that wouldn't tune
because of cracked print in the
same area. A.T.

Thomson/Ferguson TX805
Chassis

Failure of the M52038SP multi-
function chip 1L0! in one of these
sets produced the blank raster
symptom {no video). A replace-
ment restored normal operation.
The set was actually badged as the
Goodmans 1410. A.T.

Sharp 59CSO5H

If you get one of these large-screen
sets and it looks as if the CRT is
faulty, with poor focus, check
whether R618 has risen in value. It
should be 2-2kQ. T.L.

Sony KVM2140

The complaint with one of these sets
was that it would intermittently

| crack, with a picture flash. It was

left on soak test and after a while it
started to produce the symptoms.
When 1 removed the back and
inspected the PCB closely 1 saw that
the line output transformer’s earth
pin was dry-jointed. A clean up and
resoldering cleared the fault. T.L.

Sony KV25F1
This large TV set would lose its
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picture and sound intermittently
though the on-screen display
remained. Tt was a difficult problem
to deal with because the fault
wouldn’t show on test in the work-
shop, only in the customer’s home
— occasionally. I eventually
checked with a friend who is famil-
iar with the chassis. He recom-
mended a Sony syne circuit medifi-
cation which consists of changing
R117 to 2k< (1-208-789-11) and
C201 to O-IpF (1-164-004-11), then
replacing 1C3 with the type sup-
plied under part no. 8-759-447-61.
The IC diffcrs depending on model
number, so check this.

The set concerned now seems to
be behaving itself. The modifica-
tion provides improved sync perfor-
mance under weak signal condi-
tions. T.L.

Ferguson 1CC9 Chassis

If continual tripping is the trouble
with one of these sets, try replacing
the BC327-40 transistor TL6S in
the line drive circuit. T.L.

Ferguson TIOR

The complaint with this little 10in.
set was a line down the middle of
the screen, which is rather unusual
nowadays. But the customer was
quite right. | removed the back,
powered the set up again and
tapped the main PCB gently. A
loud arcing noisc came from the
scan coils. The wire from the line
output stage to the coils was just
hanging on the tag — it appeared
never to have been soldered. |
cleaned the connections, made a
good physical wrapped connection
and resoldered it. This cured the
problem. T.L.

Matsui 1436

Fluctuating brightness was the com-
plaint with this portable. I°d had the
problem before. and just touched
the sub-brightness preset VR303.
This settled the picture. A ncw 10kQ
preset cured the problem. T.I..

Sony KYM14TU

This portable came in with a dark-
ish picture that flared slightly. You
could have thought. mistakenly,
that the CRT was faulty. The things
to check are the first anode supply
diode D852 and the feed resistor
R852. Replacing them should
restore a good picture. You may
find that the resistor is somewhat
burnt. T.L.

Ferguson ICC9 Chassis
If the problem with one of these
sets is a bright white screen, check

i the 10Q safety resistors RBO6 and
: RBO7 on the CRT base panel. T.L.

Hitachi G6P Chassis

Most of the picture was blanked
except for an uneven area about
three inches wide at the left-hand
side of the screen. What remained
of the picture in this area suffered
from line pulling and unlocked
colour, and was also expanded in
size. When the back cover was
removced it was evideni thal some-
thing was cooking. Close inspec-
tion of the components around the
line output transformer revealed
that tuning capacitor C782 was in
some distress. A replacement put
things right. K.E.

Grundig CUC7OKT
Hemingbone patterning and a nega-
live picture, but'only on some
channels, was the complaint with
this old set. The problem cleared
when the set had warmed up. T
eventually found that replacing the
47pF and 220uF electrolytics next
to the IC in the TF can restored nor-
mal operation. K.E.

Hitachi NP83CQ Mk 2
Chassis

The picture was bright on the right-
hand side of the screen, fading to
very dark on the left-hand side. The
condition improved as the set
warmcd up. This sort of thing usu-
ally means that the reservoir capac-
itor in supply for the RGB output
stages, derived from the line output
stage, is faulty. A quick burst of
freezer on C715 (4-7uF) proved the
point. K.E.

GoldStar CIT9508

After a few minutcs the picture
would fade and disappear. We've
often had this fault with Ferguson
sets, but never before with a
GoldStar one. As with the Ferguson
sets, the cause of the problem was
loss of the CRT heater supply. Dry-
| joints at connector P451 on the
main panel were to blame. K E.

Panasonic U4W Chassis
This set would occasionally refuse
to come out of standby. The cause
turned out 10 be the reservoir
capacitor for the error sensing cir-
cuit in the power supply, C808. The
correct value is 47uF (25V). When
it was measured with a capacitance
meter the reading was only 19uF. A
new capacitor cured the fault.
M.M.

B and O MX1000

This set was dead, with the line

output and chopper transistors both
short-circuit. A previous engineer
had replaced the chopper transistor,
which had faijed again immecdiate-
ly. The cure for this is to replacc all
the driver transistors in the power
supply as well as the chopper tran-
sistor itself. The cause of the line
output transistor faifure was proba-
bly the dry-joint we found at the
tuning capacitor. M.M.

Mitsubishi CTISM2TX
(Euro 7 Chassis)

There were two faults with one of
these sets. First, it wouldn’t come
our of standby. The STR54041
chopper chip was responsible for
this. The second fault occurred
when the set had warmed up: line
and field sync were lost. The cause
was on the text board, where the
MAB8461-W115 microconirolier
chip IC7704 responded to heating
and cooling. A replacement
restored normal opcration. M.M.

Sony KVX25620

There were lots of lines and the
height and linearity were doing odd
things. Scope checks showed that a
sort of 500Hz rippic was present on
the field output sawtooth wave-
form. It was also present at the
input to the field output chip. The
culprit was the CXD2018Q multi-
function chip. Replacing this 48-pin
flatpack device, which lives on
board M, cured the fault. M.M.

Philips CP110 Chassis

Afier a few seconds the display
would go out and there was no
response from either the front panel
buttons or the remote control vmit.
The culprit was the 1N4148 dicde
D6733, which is located beside the
microcontrolier chip. It was leaky.
M.M.

Decca DYS59893C

This sct was ‘dead’ except for the
channcl indicator LED. Checks
showed that the power supply was
working, and that HT was present at
the collector of the line cutput tran-
sistor. There was no supply at the
line driver transformer’s primary
winding however. This supply
comes via a plug-in PCB that carries
the scart socket and the swilching
circuitry. The PCB connector had a
dry-joint at its end pin (they aren’t
marked). Resoldering brought the
set back to life. M.M.

Samsung CI3312Z (P58SC
Chassis)

This portable produced no sound
unless il was connected to a hi-fi
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system via the scart socket. Sound
switching is carried out by the
CD4066BCN chip 1C601. The

2SC1815 transistor Q601 controls | no difference. So why waus the tran- | the HT was low. e
this and appeared to be faulty. A sistor running away with itself? After a few checks
replacement cured the fault. M.M. Checks on nearby components we found that the

e = revealed that CC1409 (1nF, 2kV) thick-film error oo
Philips CP90 Chassis with | was open-circuit. Normal operation | voltage sensing unit 0725 <
Fastext was restored when this item had AT01 was suspect —
The picture was OK when this set been replaced. C.W. it’s a small, four- 3

v O-

was first switched on. Then, after a

few minutes, small black dots akin
N to satellite TV sparklies began to
f appear. After a few more minutes
these dots turned into small rectan-
gles and the picturc became dark.
The cause of the trouble was a
faulty SAAS5243P/E text processor
chip. A new chip produced a good
picture without dots. C.W.

Finlux 1000 Series

This set was dead with RU14
(10k€2) burming up. The cause was
a short in the chopper transformer.
which is the same type as in the

I 3000 series chassis. C.W.

Amstrad TVR2

When this set had warmed up the
verticals became ragged. Checks in
the power supply were fTuitless, as
no undue ripple could be found.

What I did discover was that freez-
ing the line driver transistor cleared
the fault. But a replacement made

Toshiba 2539DB

There was only a low whine from
one of the background speakers.
Everything else was OK. The cul-
prit was the TA8211AH chip
1C501. C.W.

Finlux 5100

Although the EHT came up when
this set was switched on there was
no sound or picture. When the
tube’s first anode voltage was
increased there was illumination on
the screen. Checks showed that the
S5V and S12V supplies were miss-
ing, the culprit being the BC557
transistor TA18. It was leaky. C.W.

Sanyo CBP2565/2566
(E3-A25 Chassis)

The complaint with one of these
sets was flaring and a dim picture.
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Apparently another 5

firm had condem-
ned the mbe. In fact

pin module. As the
circuit is'shown in
the manual, individual parts could
be tested. The silicon devices were
OK. but the resistors were up the
wall. Unfortunately when we tried
to order a replacement we were told
that the unit is no longer available.

: Rather than scrap the set we decid-

ed to make a replacement on a
small piece of Veroboard. with a
potentiometer for HT adjustment.
Fig. I shows the circuit. C.W.

Matsui 1466

Failure to start up, though the chan-
nel indicator is alight. has become
quitc a common problem with these
sets. The start-up resistors R502
and R503 (both 330k€2) in the
power supply tend to go open-cir-
cuit. It’s best to replace them both.
C.W.

Fig. 1: The error
voltage sensing
circuit used in
the Sanyo E3-
A25 chassis.
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ANS512=1.35 NES544N=4.50 STR1195-7.99  TDA214B=325  2S8618=3.05 25D2125=4.15 otre custornnerss

ANS521=1.35 PAS02ON=2499  STR4090=11.15  TDA2541Q=3.10  2SB648=050 25K193=0.30

ANS620=2.50 SAA1251=6.99  STR11006=350  TDASS77-PO.A  2SB817-2.25 25K176=8.00

AN5790=2.40 SAA1203-3=515 STR16008-=399  TDA2576A=225  25B883=1.40 AF200=0.80 a veres

ANG250-2.99 SAA004P=315  STR30115=2.75  TDA2653A=2.40  2SB1156=0.79 8G303=0.20 (/ meny/

ANB652=1.00 SAAI027P=5.05  STR30125=5.09  TDA3030B=5.50  25C372-0.30 B8C877-0.50 i

ANBB78-2.50 SAAS000=4.15  STR44115=5099  TDA4503-3.00  25C461=0.10 BC880=0.40 6“% e

ANT110=1.00 SAAS5230-12.50  STR50092=5.50  TDA6200=10.50  25C536=0.20 80142=1.50 1 gSLrrias

AN7168=2.00 SAAT000=899 ~ STRS0103A=3.85 TDAB214B=345  25C741=3.00 BD226=0.30

APU2400T=0.45  SAB3021-3.99  STR50115=450  TDA8372=7.25  25C840=3.15 BD677=0.50 .

BA340=1.40 SAR3I035P=545  STR50213-4.50  TDAB380-2.50  2SC901A=350  BD791=0.60 Md a é W

BAS36=150 SAB3210-2.09  STR53041-450  TDAB4C5=B.00  25C1123=0.45 BOT64G=2.10 . (y

BA3920(=250  SAJ210=3.15 STA54041=350  TDA8732=595  25C1185=2.25 BDTESC=2.10

BAS102A=1.10  SDA2516=3.00  STRS6041=450  TEA2018A=1.50  25C1317=0.15  BDX670=1.67 C

BAS406=1.50 SDA3002-17.15  STR56041=3.00  TEA1039=175  25G1675-1.85 BF337=0.30 ,/‘/’e(()- (ye((jt

BA6208=1.00 SDA5243=1015  STR80145=550  TEA2031A=180  25C1756=035  BF479=0.30

BAG247-2.00 SL1454=18.95 STRD1816=3.99  TEA2164=325 25C1819=0.78  BF7B0=0.40

BA7766-2.80 STA451G=395  STRD6001=5.15  TEA2260=2.99 2561904=3.10 BF872-0.25

GNX36=90 STK032-8.75 STRD6108=7.00  TEA5170=140 2562200=2.50 BFFR26=1.00

CNXB2A=0.75 STKO049-4.00  TAT119=1.30 TEAB172=1.99 25C2271=0.55  BFX89=2.50 i

CNXB2A=0.80 STKO060=7.99  TA7210=8.35 TMS3741=550  25C2440=3.00  BUS02=1.25 ==

HA1350-2.00 STK435-3.50 TA7230=1.00 TPU2732=19.89  25C2580=2.35 BUS508A=0.80

HA1457=8.39 §TK439=3.99 TA7245=2.00 U28298=1.70 25G2671=1.20 BU2525=410 Please phone us for the types not listed.
[ HA11223=1.35 STK1040=6.35  TA7266-3.99 UAA1008=3.00  25C2706=3.50 BUT13=2.25 .

HA11244=299  STK2029-475  TA7722=B.99 ey bRl Please add 60p post & packing and then add

HA11713=1.00 STK2240=6.50 TA7280=1.90 UC3844=1.50 25C2688=2.50 BLIXB0=1.80 17.5% to the total.

HA1171522.10  STK3042/2=475  TA7281-2.00 VCU2133-13.00  2SC3156=400  BUX98A=4.50

HA12411=575  STK30B2=525  TA7302=2.25 VPU2203-12.50  26C3178=225  MJ15024-6.50 Trade Counter now open -

HA17741=4.99 STK4017=3.85 TA7318=4.90 XR2207=4.85 28C3212=3.50 MJ13009=2.00 Mon-Fri 9.00AM-5.00PM

IRF340=2.50 STKAD42-7.99  TA7328-1.50 UPCi018-110  25C3279=1.15  S2055AF=1.85 Sat 9.00AM-3.00PM

KIAG283=2.50 STK4112/2=9.25  TAT604=350 UPCi1B3-1.15  25C3306=2.50  TIP41C=0.35 Y

14964-4.99 STK4131/2=650  TA7680=2.00 UPC1185-6.00  2SC3358=060  TIP42C=0.40 J J c 0 M P 0 N E N TS !

1A3300=1.30 STK4141/2=550  TA7698=4.75 UPC1212-1.70  25C3459-210  TIP40=0.85 Y

LA3350=1.99 STK4151/2-6.80  TAB200=3.50 UPCI278M=220  2SC3679-350  TIP147=0.98

LA4182-1.65 STK4161/22515  TAB215<3.00 UPC1536-525  25Cares-200  TIP2955-1.10 r/o 243-247 Edgware Road,

LAd422-1.25 STK4191/2=6.85  TABR2t=5.75 15/80H=2.50 25C39738=275  TIP3055=095 -

LA4446=2.90 STK4272=5.99 TAB618=1.80 15/85H=2.50 28D200=1.80 TIPL761=1.89 The Hyde, (_)ohndale NwWS

LA4500=2.00 STK4352=4.85 TABG94=4.99 BTA25=3.99 28D350=4.10 TIPL=7.63 Tel: Sales Hotline 0181 205 9055

LA2700=4.40 STK4773=8.20 TBAS20=0.95 24004=1.20 28D371=2.99 7808-0.35 Fax: Admin 0181 205 2053

LAT279=1.50 STK5315=4.76  TBA2800-250  2N3055H=055  28D551=6.99 7809-0.35 :

LA7830=1.99 STK6326-4.99  TCAZ705-290  2N6130-0.40 2SD621L=400  7818=0.38 Free tax orderline only: 0800 318 498
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s READER SERVICE

HELP WANTED

The help wanted column is intended to assist readers who require a parft,
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: Service manual or circuit
diagram for the lon Obelisk 3x/2.03
Hi-Fi amplifier. Or does anyone have
an address for Ion Systems Ltd.? The
one on the back of the unit is no
longer valid. Failing that can anyone
tell me the values of R24/24a on the
power amplifier board? Dave
Rhodes, 175 Flixton Road, Urmston,
Manchester M41 5ED. 0161 747
7543,

For disposal: Tektronix 2235
100MHz, double-beam scope with
delay sweep and probes. Recent cali-
bration certificate. Reasonable offer
to S. Morris, 23 Spencer Street,
Ringstead, Northants NN14 4BX.
01933 625 877.

Wanted: Manual or circuit diagram
(photocopy OK) for the Marconi
Universal LCR bridge type TF868B.
Bill Mansell, 8 Cochrane Close,
Thatcham, Berks RG19 4QX. 01635
861 134.

Wanted: Timer cover flap for the
Panasonic NV7000B VCR or a scrap
machine; tner cover flap for the
NV333/366. D. Lee, 16 Devonshire
Place, Claughton, Birkenhead,
Merseyside L43 ITUL6.

Wanted: UHF valve tuners (not tran-
sistor ones!). Any models, e.g.
Cyldon, Ekco, Mullard etc., accepted.
Phone J. Dean-Smith on 01584 624
373 or write to 7 Allenslade, Langley
Marsh, Wiveliscombe, Nr. Taunton,
Somerset TA4 2UE.

Wanted: Users’ or service manual
for the Technics direct-drive tumntable
system type SLS. Photocopy OK.
Malcolm George, 42 Butt Lane,
Manuden, Nr Bisheps Stortford,
Herts CM23 1DL. 01379 813 727.
Wanted: Service manual — purchase,
loan or photocopy — for the Blau-
punkt car radio-cassette type Peugeot
PF3(C)R. N. Plumb, 58 Howell
Road, Exeter EX4 4EY_ 01392 277
444,

‘Wanted: LOPT for the Mitsubishi

Model CT1905BM, new or second-
hand. Part no. is 334BD79010.
Martin Abbott, Flat 7, The High-
lands, Ludlow Road, Leominster,
Herefordshire HR6 ODH. 01568 614
725.

For disposal: Collector has various
issues of Practical Wireless/
Television dating from 1947 to 1969
available. Please send stamped,
addressed envelope for list. David
Tilley, 6 Lime Road, Tiverton EX16
6JA.

Wanted: Docs anyone know of a
source of spares and service informa-
tion for the Soundwave Model
CTV1405R? A. Robertson, 261
Warrington Road, Abram, Wigan
WN2 5RQ. 01942 865 621.
Wanted: TDA3300B and TDA3030B
chips. Good price paid. R. Gifford, 4
Gipsy Lane, Needham Market,
Suffolk IP6 8DY. 01449 723 009.
Wanted: Luminance/chroma board
for the Saisho VXL 12X/Matsui
VX765 VCR and a front membrane
switch control panel for the Ferguson
TV Model 51K3. Mike Haslam, 477
Warrington Road, Abram, Wigan,
Lancs WN2 5XY. 01942 865 766.
Wanted: Servo pack PCB for the
Panasonic NVES100B VCR; also
any instructions/suggestions in con-
nection with a jammed cassette hold-
er. Eric Chapman, 42 Rochester
Drive, Lincoln LN6 0XJ. 01522 688
307.

Wanted: A 10in. colour TV set in
cxchange for a 17in. Ferguson 8000
chassis set and a 22in. Ultra 8800
chassis set, both working and with
manuals. G. Mechan, 15 Queensway
Close, Mark. Highbridge, Somerset
TA9 4PH. 01278 641 339.

For disposal: Two brand new
Mullard A56-510 boxed "G11’ tubes,
also approximately five boxed new
panels. Cheap if collected. Michael
Dranficld, 6 Caledale Close, Buxton,
Derbyshire SK17 SRH. 01298 73 492.

, Wanted: Retired engineer requires

anything to do with valve radios or
pre-Sixties radio and TV servicing.
Am willing travel anywhere in the
country. S. Taylor, 11 Cham-
borough Road, Coalville LE67 4SF.
Wanted: CX523110P memory chip
for the Sony YE?2 chassis, or working
remote control/memory board with
this chip included. D. Jackson, 55
Firth Road, Penyfan, Llanelli SA15
1PN. 01554 759 868.

Wanted: HT4207-3A hybrid module
for the Hitachi VT11E VCR. A sec-
ond-hand module or scrap Y/chroma
PCB would do. Julian Salt, High
Barn House, 11 Timber Hill,
Sewstern, Grantham. Lincs NG33
5RH.

Wanted: February 1988, August
1989 and March 1991 issues of
Television. P. Cox, 14 Hillside
Avenue. Blaenavon, Gwent. #1495
790 538.

For disposal: A number of TV, radio
and audio valves, all boxed and
unused. For list send SAE or fax
Mike Brett, 31 Eastfield Avenue,
Watford, Herts WD2 4HH, 01923
224 951.

Wanted: Scan coils for the Mitsu-
bishi Model CT2525TX (CRT type
AS5971Z). Salvaged set will do fine.
Also STK043 or equivalent. Have
for disposal to enthusiast seven
Radio and TV Servicing volumes
between 1960 and 1971. Mike
Weston, 67 Prince of Wales Road,
Dorchester, Dorset DT1 1PS. 01305
267 154.

Wanted: Any old Sin. colour TV
sets, Sony, JVC etc. John Power, 78A
Dawlish Drive, Coventry CV3 SNA.
Wanted: L.OPT for the Hinari Model
CT15. Andie Wilkes, 34 Tideswell
Road. Great Barr, Birmingham B42
2DT. 01926 404 935 day, 0121 605
0702 evenings.

More Helps on page 199
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Grandata Ltd

distributor of electronic components

Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
BC107 Bp | BDA34 30p | BUI2B €5p | BUVABAF  326p | MJZ502 300p | 4N35 SO0p | LINEAR ICs AN 600p | BA335 55p | BA7004 200p
BC108 8p | BD435 31p | BUIZB 126p { BUV4EC 250p | MJ10012  300p AN203 210p | ANS34] 200p | BA338 80p | BA7007 200p
BC109 8p | BD436 3op |BU133 126p | BUVSO 425p | MI11015  250p = AN310 Tesp | ANG3L2 326p | BA340 75p | BA7021 180p
BC109C 10p | BD437 2Bp | BU137 15¢p { BUV61 1000p | MJ11016  300p | RECTIFIER ANZ11 150p | ANG3Z 440p-| BA343 60p | BA7022 350p
BC140 20p | BD438 3s8p | BU1SH 100p | BUVTO 200p | MJ11032  Boop | DIODES ANZ140 170p | ANG3a 400p | BA336 175p | BA7025L 100p
BC142 20p | BD439 aop | 2(3184 100p | BUVSO 175p | MJ11033  BOO® | pyq27 8p | AN3I7P 28p (A 360p 1 p [ BA7107 a7sp
BC143 20p | BD440 aop | BU204 65p | BUVI3 375p | MJ15003 2501 | gytaz 8p | & 2308 610p | BAZOZ 50p | BA7212S  200p
EC147 8p | BD441 aop | 8U205 70p | BUW11A_  200p | MJ15004 3009 | gy1ea a0p | AN3ES eop | ANE252 450p | BAS11 145p | BA72! 150p
EC148 8p | BD533 50p | BU206 100p | BUW11AF  225p | MJ15015 2509 | py37g 355 | N34 250 | ANB35E 300p | BA514 160p | BA7604N
BC159 8p | BD534 38p | BUZe7 160p | BUWIZ 125p | MJ15016 3509 | gy1gs 326 | ‘ANSE2 Sa0n [ ANs3sS 50Op | BAS16 150p | BA775ILS  150p
BC160 30p | BD535 33p | BUZ08 70p | BUWI2A  150p | MJ15022  250p | py2os 15 | ANSTA 2305 | ANS380 320p | BAS1S 150p | BA775 5Op
BC171 10p | BDS 38p | BU20BA 75p | BUW12F  250p | MJ12023  400¢ | gyooy 20p | AN274 Z50p | AN6362 40Gp | BAS21 BA7755 160p
BC172 10p | BDS37 40p | BUZOBAT  zoop [ BUWI3A 2 MJ15024  400p | gy>37 19n | anaTTR Fo00 | ANG3E3 375p | BAG24 2a0p | BATI67AS  1566p
177 14p | BDS38 P 200p | BUWR2A 8 MJ15025  700p | By323 28p | ANSTS ANG367NK  400p | BAG26 180p 350p
c178 14p | BD843 50p | BU208D 130p | BUW4S 650p 25p | gy298 15p | AN30T 330p | ANGIES 275p | BAG27 95p | BA15218 60p
BC179 14p | BDBAS5 §0p | BU209 So0p | BUWA4S 550 | MJE3SQ 80p. [ By399 1Bp | AN302 G50p | ANS371 350p 3 100p | CA3140E 38p
8c182 7p | BDE4T7 50p | BUZ22% 120p [ BUWSO 400p | MJE520 20p. | By339.1200 15°P e oy Soon | ANG387 480p | BAB34 220p | CNX62A 80
8C182L 7p | BD649 S0p | BU226 120p | BUWBTA  150p | MJE2955T  ©%5p | gydas 20p | AN30a 2aop | ANBS50 100p | BAS36 150p | CNX82A 60p
79 | BDEIS 40p | 8U312 30p | BUWE4 75p | MJE30S5T  65p | gyT11 25 | ANZTe 2100 | ANBSS1 50p | BABdE 1680p | CNX83A 80p
BCT83L 7p | BDE?6 40p | BUIZ5 55p | BUWSE 85p | MJE12004  100p | 8yT13.1000 _-,op AoE 2198 | Ansssa asp | BAET2 120p | CX136
7p | BDE77 28p | BU3Z6A 75p | BUX10 150p | MJE13005 _60p | Byvese 25p | AN33Y 2500 | AnesS 80p | BAB14 70p | €X139A 760p
BC184L 7p | BDE78 BUaDs 60p | BUX11 200p | MJE13007  100p | gyweae T | e 5000 [ Anesss 50p | BAGIS 55p | CX141 7
BC212 7p | BDE79 40p | BUADED 85p | BUX12 150p | MJE13003  100p | gyx10 15p | AN3ES Ja05 | ANES0S 35p | BAG31 280p 726p
BC212L p a0p 40 55p | BUX20 350p | MJE15028 2 BYXS5:600  25p +41 150 ANBE12 60p | BAG56 110p | CX1508 325p
C2 7p | BDBB) asp | BU40ID 75p | BUX21 450p | MIETS029  200p | INAgDT P | ‘An3es 150p ANE550 45p | BAES8 350p | CX175 325p
BC213L 7p | BD682 45p | BisaoB 80p | BUX22 450p | MJETS030 2509 | 1Nago2 3p | ANETO 16 ANBGBS1 45p | BABSTA 350p | CX187 825p
BC214 7p | BD705 60p | BU4OBD 75p | BUX23 900p | MUE15031 [N40O3 3p | ANI2NIK 376D | ANeeD2 45p | BABS2A 300p | CX804A P
C214L 7p | BD747 50p 1409 85p X3 220p | MIE18004  125p | iNap04 3p | AN3215K 350p ANGBTIK  425p | 3 300p | CX867 575p
7p | BD709 650p | BU412 175p | BUX39 450p | MJF1B004  176p | 1N200S 3p | ANSIIK 3008 B00p | BASS4 a00p | CXB6Y 526p
238 7p | BD711 50p 175p 40 210p | MIF18204  350p | 12006 ool v AN ANE780S 80p | BABSS5 400p 300p
C239 7p | BD736 §0p | BU414B. 250p | BUX41 2 0oCc28 350p | |N4007 ap | AN 2300 | AN as0p | 8A215 p |CX79258  550p.
20p | BD826 50p | BU415A 170p | .BUX42 200p | OC29 250p | |Na148 2p | aNIAT2 3305 | Anesrs 150p | BATIR 45p | CX20015A 600p
C301 20p | BD828 S0p | BU426A 70p | BUXATA 220p | OC35 350p | jNB400 9p | AN331 3 65p | BA728 550
€302 20p | BD83! 55p | BU433 120p | EUXa8A 150p | OC36 250p | NBao1 Bp | ANTIJok  agon | ANesrd 225p Op | CX20108  140p
: 4 Shase 205 Us‘s&;ao 3900 Eu%gg £|;oop ggomﬂ 1350 A b2 A 450p | ANEEH? 3005 2%?0 :ggp mez?o"us;’w 1200
BC327 273 8 50p ] 903 BUX81 160p | S2055A 175: :k’,w AN3732 300p | 4 zaog A1320 75§ CXA1D19P 1503
P A L R R A
P p P p 12,
ot 23 |80k "Gon | Sus U E R i Ned iz |ANROK caelanesss  sopBAm0  rsoe | OGoieee d7sp
C446 8p | BDXS4AC 75p |BUSOEDF  100p | BUXSBA  3B0p | TIPZSC 250 | gGPIo 25p :ﬁggggﬁ gggp ANTOI0K  250p | BA1356 1 CXA1081M 250,
1 20X62C 150p | BUS0BA 70p | BUZI1 76p | TIP2SE 40p | RGPS A e Sedde) | 30p | BA 160p | CXA1081S  300p |
C516 22p | BDXB3C 175p | BUSOBAF 9sp [ BUZ71AF  100p 26p | RGP20 16p | ANBOID 250: AN7060 175p | BA1404 120p
C537 25p | BDXB4: 175p [ BUSOBAPH 8 BUZ72A 100p | TIP30C 25p | SR2M 80P | Anao1y 250p | AN7062 300p 604 Bp [ CXA1191M 250
C516 8p | BOX65 Op | BU 75p | BUZ72AF  100p | TIP31A 22p Ao Zan 077 250p | BA2266A  250p | CSA1209F 400p
C547 8p | BDXBEC 175p [ BUSOBDF 85p | BUZ73A 160p | TIP31C 27p oo L208 | AN708IK  200p &0p | FT5754M
BC548 Bp | BDXE7C  275p | BUS0BOR  130p | BUZIIAF TIP32 24p | 1L.C. SOCKETS T (i AN7105K 170p | BA3308 70p [FT5764M  250p
S mg Ay ne Rad umimm Gh e e MER SR AV SBIINR S ME
BCESS 8p |BDXB7C  175p | BUSZ6 o5 | Buzaoar  zaop | TIP33 Bop | 14EIN 6p [ ANS070  125p | AnN7111  100p | BA340BAL 120p | HATBTW 15
BC557 3p |EDXBSC  150p | BUS3 100p | EUZE3 200p | TIF33C 6op | 18PIN 8p | ANSO73  100p | AN71I2 43 | Ba3a16BL  80p | HA11s1  178p
BCESE 85 | Bow24 55p | BUGAE 125p | BUZSBA  180p | TIP3A esp | JBPIN Bp [ ANG111  350p | AN7114  120p | BA3422 350p | HA1187 130p
BC559 85 | BOWas 500 | BURO: 125p | BUZZIA  260p | TIP34C gop | 20 PIN 10p | ANSIR2 250p | ANTiI5 110p | BAIS05F  140p | HA11S9 130p
BC560 3p | Bbwss 50p | BUGDED 2255 | Bvaan 20p | TIP35C 65h | 22PIN 12p | ANG135NK 300D | AN7Y1E 90p | BA3Z506A 70p | HA1201 225p
BCE37 20p | BDY29 2385 |BUsoED 1308 | BYT1R %5p | TIP3EC o | 24PIN 13p | ANSI3BNK  350P | ‘AN7117 85p | BA3516 120p | HA1202 125
BCB39 zng BDY5& zzss u62 1203 IRE120 225: TIP41A 20p ﬁg;m }gv AN5150 400p | AN7120 100p | BA3520 130p | HA1319 zoo:
BCB40 20p | BDY58 500p | BU70S 130p | IRF130 475p | TIPAIC 22p td Q&‘g;ﬂ gggg ANT130 7%p | BA3521 228p | HA1338 300p
BCY33 200p | BDYS0 125p | BU706DF  175p | IRF1a0 550p | TIP42A 20p s BI5P | ANI3Y 90p | BA3704 200p | HA333A  350p;
BCY34 200p | BDYS2 100p | BU70S7 150p | IRF230 550p | TIP42C 22p | ZENER DIODES | ANZSiS zuo.': AN7133N  325p | BA3706 76p | HA1367 300p'
BCY70 16p | BF137 35p | BUI24A 100p | IRF240 425p | TIP47 40p e 2 200P | Ah713a 300p | BA3812L 80p | HA13TT 120p
CY71 16p | BF167 30p | BUSCI 70p | IRF250 375p | TIP48 40p | 406 mWatts o2 P | AN714D 170p | BA3822LS  80p | HA1382 600p
BCY72 16p | BF181 18p | BUSCS 70p | IRF330 8G0p | TIPSO 80p | 2V7 to 39V Sp ANgzso ;so;: ANT141 70p | BA3B24LS  75p | HAT388 320p
8D115 30p | BF183 20p | BUSEY 60p | IRF340 325p | TIPG1 80p | 1.3 Wans friooes 1329 AN7142 80p | BA3920 300p | HA1389 Z10p
BD124P 50p | BF195 7p | BUBOTF 76p | 1RF350 750p | TIPS2 8Op | 2V7 10 39V 9p p [ AN7145 195p | BA4110 75p | HA1392 120p,
BD131 26p | BF189 Bp | BUSCBDF 10p | IRFAS0 650p | TIP54 B85p AN5265 80p- 210p | BA4210 85p | HAt394 170p
BB132 25p | BF200 16p 110p | IRF510 110p | TIP102 70 [ oiracE QN“;? 600p | ANT147 180p | BA4220 6 &50p
BD133 S0p | BF225 30p | BUB24 60p | IRF520 110p | TIP105 65p BEGULATORS ANSE»g" 600p 140p | BA42341 70p | HA1297 200p
B8D135 20p | 8F240 18p | BUBZG 120p | IRF530 120p | TIP106 B85p A a50p | AN7149 160p | BA4236L 110p | HAT398 175p
D136 20p 45 25p | BUB25A 160p | (RF540 120p | TP107 85p | 705 18p Anggg ;-;OP AN7154 1 A 45p | HA1406 120p
BD137 20p | BF254 15¢p | BU902 110p 1209 | TIP110 40p | 7806 18p | ANE22S 20 AN7156 240p | BA4403 220p | HAT1123 3
|BD138 20p | BF255 12p 110p | RF6IL 120p 11 7808 25p | ANza3] 29p | ANTH 310p | BA4405 80p | HA11211  170p
BD139 20p | BF256 13p | BUS1D S0p | IAF620 p | TIP112 35p | 7812 T e 4 Sp | AN7160 350p | BA2L12 50p | HAT1215  350p
BD140 20p | BF257 18p | BU912 100p | IRF530 11 TIF112H 50p | 7815 25p | ANEdss 160p | ANZIGIN  375p BA5101 350p | HA11218  Z80p
8D144 9 BF258 18p | BU 100p | IRF640 300p | TIP115 op | 7818 2 e 1609 AN7163 178p | BAS102 1 HA1122 8!
BD157 38p | BF262 25p | BU922 110p | IAF642 200p | TIP116 30p | 7822 26p | ANFIS ssgp AN7166 350p | BAS115 76p | HAT1225  130p
BD166 30p | BF270 18p | BU930 130p | (RFB50 200p | TIP117 30p | 7905 zop | ANGS20 =a0e AN7168 200p | BAS115L 7Sp HAN1235 1
8D175 30p 73 15p | BU932 175plIRF710 150p | TIP120 37p | 7906 3op | ANZE21 00p | ANTiE9 225p | BAS204 2 |HAl12e2  375p
80177 Op | BF311 21p |'BUSZ] 250p: { IRE720 1s0p | TIP121 35p 30p | ANSIED 3501’ AN7170 260p | BAS 110p | HA11247  375p
BD179 32p | BF338 20p 100p | IRF730 125p | TIP122 30p | 7912 30p Ang?Z 7 av AN7171K 400, 2 180p | HA11251 120p
BD181 45p | BF33? 20p | BU2508AF Op | IRFT40 1z6p | TIP125 30p | 7815 30p ANgm 2009 AN7I72K  325p [ BA5406 180p | HA11412  800p
BD182 p 20p 130p | (RE820 110p | TIP126 20p | 7918 30p A l3 EDW ANZ173K 46 BAS408 1B0p | HAT11414 3
184 BF362 30p | BU2508DF 120p | IRFE30 110p | MP127 35p | 7924 3op | A 5615 0p | AN71 375p | BAS4§3 225p | HA11423  110p
BD187 30p | BF367 13p | BU2520AF i 110p | TIP130 30p | 73L08 24p Awsszg 250p | AN7176 180p | BA6104 250p 50p
B8D201 33p | BF371 17p | BU2520DF 225p | 1RF9140  1000p | TIP131 3 78008 24p AN552 275p 7 36p 109 110p | HA114858N 400p
BD202 38p | BF421 18p | BU2525A  325p | IRF9S) 150p 30p | 78L32 Z4p | ANB625 AN7213 sop | BAG110 225p { HA11702 0p
42p | BF422 21p IRF3511 150p | TIP136 78L15 24p | ANSE30 375p 16 175p | BAG125 75p | HA11703
04 A2p | BFA23 25p | BU2S27AF  400p | IRF9S520 150p | TIP137 85p | 73018 2ap | AN Sop 18 60p 'BAG137 280p
BD222 31p | BF4S5 12p | BUF405A  200p | IRF9530 200p | TIP162 110p | 78024 24p | ANSG3SN  330p | AN7220 35p | BAG138 130p | HA11710  500p
BD225 31p 19p 200p | IRFIS31 200p | TIP141 65p | 79L05 35p | ANSBAC 500p 2 75p | BAB146 160p | HA11713 2
BD232 31p | BF4B2 S0p [ BUH315D 1759 | IRFS54D TiR142 75p | 7908 35p NF' S0p | AN7223 106p | BAG143LS  700p | HA11716  250p
D: 30p | BFA71 28p | BUHS1S 200p 9541 2 TIP145 50p | 79112 3sp :»5721 ‘:539 224 Sp | BABIS4 HA11716
BD234 3zp | BF472 28p [IBUH315D  250p | 1RFS610 120p | TIP146 70p | 79L15 35p AM570 00p | AN7225 175p | BAG202 176p | HA1T718  700p
BD235 28p | BFa78 30p | BUH317 275p | IRF9620 110p | TIP147 80p | LM30aK 100p 5712 180p | AN7252 150p | BAB203 86p | HA11724 _ @50p
BD236 30p | BFA94 16p | BURS17D  175p | IRF9622 200p | TIP150 90p | | M3VTT 100p | ANS720 70p | AN7256 - 250p | BAB21S 86p | HA1174I1NT $50p
BD237 21p | BFASS 16p | BUHT15 425p | IRFS630 180p | TIP151 60p | LM323K 350p | ANST22 140p | AN7Z73 75p | BAG220 56p | HAT1744  330p
BD238 24p | BFaS5 16p | BUTTIA ao0p | IRFS640 280p | TIP2955 50p | 75H0EKC  Boop | ANS730 160p | AN7310 60p | BA6222 130p | HA11745  330p
BD239 30p | BF596 18p | BUT11AF 40p | REDS220  100p | TIF3055 50p | 79H12KC  700p | ANS?32 120p | AN7311 90p | BAB227 50p | HA11748 350
BD240 40p | BF615 30p | BUT12 80p | IRFBC30 150p [ TIPL760 100p | 79K GKC goop | ANS750 75p | AN7312 70p | BAB229 130p | HA11751  1500p
BD241A 40p | BEE17 30p | BUTI3 310p | IRFBCA0 250p [ TIPL7TE2A  200p ANS753 130p | AN731S 4o0p | BAG235 50p | HA11752  325p
BD243A S0p | BF760 40p | BUT18 80p | IRFP140 250p | TIPL763A  20Cp AN§763 250p | AN7330 110p | BAB238A  130p | HA1183INT 375p
BD244 50p | BF763 40p | BUT18AF 65p | IRFP1SD 300p | TIPL7S1A 80p | LEDs AN5790 240p | AN7362 200p | BAB239A  130p | HA11847  700p
BD245 60p | BES70 22p |BUT30Y  1700p | IREP240 3g0p { 2N2359 1850 | o AN5791 225p | ANT363 225p | BAS247 150p | HA12002 2209
BD246A 50p | BF871 22p | BUTE6A 65p | IRFP250 280p | 2N2646 40p | 3mm A ﬁus&%x 450p | AN7410 150p | BAB243 1a0p | HAI2003  150p
BD265 46p | BFS60 38p | BUTY 20p | IRFPISO 32Bp | 2N2504 20p | RED > 5362 225p | AN7411 50p | BA6259 170p | HAI2005  18Bop
BD267 BFS61 35p | BUTSO 1300p | IRFPASO 326p | 2N2905 20p | YELLON e | AN5G00 130p | AN7414 275p | BAB280AF 3008 | HA12010  300p
BD269 d6p | BF964 38p | BUT9Z 1200p | IRFP46D 775p | 2N2306 18p ! 8p | ANGOZP 125p | AN7A15 70p | BAB2S0OA  200p | HA12016  120p
80278 80p | BFQ232 75p | BUVIB 650p | IRFP9140  1450p | 2N2507 18p E'E'E)m = ANE20 250p | AN747Q 100p | BA6294 250p | HA12017 100p
BO31T 100p | BFO252A ao0p | BUV20 650p | IRFP9240  350p 28p P | ANG130 130p | ANBOS3 200p | BAB302A  150p-| HA12026  125p
ap314 100p | BFRSO 85p | BUV21 400p | IRFPCS) 18p | YELLOW 8p | AN6135 120p | ANB275 250p | BAG304 120p | HAT2038NT 140p
gggﬁ }BDp BFR31 §|:sp Uv23 g75p 1RFRC20 250p 40p | GREEN 8p gzgggg 350p mgg;g 1000p gggaeg? ;:gp L«:}m ;ggp
17 50 00 BUV24 50p |1 P 400 p p
BD331 405 BR103 3;: BUV25 110p | IRFZ42 275p | 2N3055H 50p ANG6247 2 7 350p | BAG328 250p | HA12047  450p
BB gD |E0WR  Bon|oiver  1sop |nswmr 100 (P | mecrancuiar | ANEE0 3000 |\ BAZE (030 |BASio  2z0p |HAl2oes 3785
80362 : 108 1og= 8UV28 1105 M.IZ355 555 35: LeDs ANG306 380p | BA314 wz BAB471 250p | HA12116 1302
BD370 30p | BU109 80p | BUV37 176p | MJ3goo 1 85p | Smm x 2.5mm ANG310 200p | BA301 55p | BABATBN  100p | HA12411  175p
BDA71 3o0p | BUITD 30p | BUVABA 75p | MJ3001 100p 90p | RED ANG320 180p | BA31] 80p | BABA35S  425p | HAT24722  175p
BD410 50p | BU111 100p | BUVA7 120p | MJ4032 175p | 2N3T73 100p | YELLOW 8p | ANGI26N  250p | BA313 60p | BABS93 150p | HA12413 70p
|BDa™3 28p | BU124 60p | BUVAZA  175p | MJ4035 175p | 2N381% 29p | GREEN 8p | ANS332 320p | BA333 30p | BATO01 150p | HA12430  200p
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5 PLEASE PHONE US FORTYPES NOT LISTEDASWE &

/N HAVE OVER 50,000 ITEMS IN STOCK s

Qi A b G J=l=

e QUOTATIONS GIVEN FOR LARGE QUANTITIES P

A »

Part Price | Part Price | Part Price | Part Price | Part Price { Part Price | Part Price | Part Price | Part Price | Part Price
HA1300t  110p | LA2800 3509 | LATO96 200p | LF353 a8p | MC3302 50p | SAB3029  625p | STK3102 1l S30p | 51K5478  380p | STRISN6  500p | TA7281 200p
HA13002  200p | LA3120 200p | LA7113 276p | LF355 60p | MC3401 45p | SAB3035  275p | STK3106 2500p | STK5479  300p | STR17006 500p | TA7282 160p
HA12005  400p | LA3150 200p | LAZ116 125p | LF357 70p | MC3423P  100p | SAB3036  725p | STK3122 /il 725p | STK5481  470p [ STR20005 450p | TA7210 2009
HA13007  300p | LA3150 120p |LAT123  1300p | LF3S8 300p | MC3488AP 250p | SAB3037  700p | STK315211 3S00p | STK5482  285p | STR20012 450p | Ta72s3 200p
HA13108  2BOp | LA3161 40p | LA7210 80p | LH24265  600p | MC34063AP 300p | SAB3042  825p | STK3155  500p | STK5483  440p | STR20035  460p |7a7280p  a00p
HA13117  175p | LA3210 86p | LA7212 150p | LM301 26p | MY1220T  600p | SAB3064  130p | STK4017  4OOp | STK5486  450p [ STR0110  330p [ ya3%05 220,
HA13118  140p | LA3226 60p | LA7214 150p | LM311 35p | MN1226  450p | SAB3XS  226p | STK4019  480p | STK5487  525p | STRI01IS  275p | 1ay299p zoop
HA13119 140p | LA32<6 759 1.LA7220 125p | LM319 165p | MN1228 600p | SAB3210 250p | STK4023 380p | STKs488 480p | STR3012C 400p s P,
HA13127  350p | LA3300 140p | (A7222 110p | LM324 30p | MN1276  1300p | SABSAS6  125p | STK4024 1 560p [ STK5490  45Qp | STR30123  450p | JA7292i 326p
HA13128  300p | LA3301 110p | LAT224 150p | LM335Z 120p | MN1280 70p | SAB8048  225p | STK4025 530p [ STK5632  450p | STR30126 550p | JA7294F  450p
HA13130  450p | LA3361 100p | LA7225 250p | LM339 35p | MN3004 800p | SAB8D5TAP 700p | STK4028  480p | STK5720 400p | STR30130 250p | TA7299 200p:
HA13135 500p | LA3365 70p | LA7292 275p | LM348 S0p | MN300S  2000p | SDA2003 4B50p | STK4028 550p | STK572% 450p | STR40GSC  350p | TA7302P 75p
HA13139  600p | LA3370 70p | LA7294 200p | LM358 45p |MN301T  2000p | SDAZ004  325p | STK4032)1 510p | STKS730  450p | STRA011S  800p | TA7303 70p
HA13150A 1350p | LA3373 70p | LA7255 160p | LM38D 80p | MN3101 110p | SDA2005 700p | STK4034 X 925p | STK6316  300p | STR4109¢  330p | YA7307 100p
HA13151  875p | LA3375 300p | LA7297 120p | LM381 150p { MN3102  110p | SDAZC07  300p | STK4035  470p | STK8324B  500p | STR43T11  950p | TA7310 1008
HA13403  400p | LA3276 80p | LAT305A  350p { LM382 130p | MN3207  375p | SDA2008  400p | STK4038  680p | STK6327 1200p | STR44115  475p | 7a7312 1209
HA13406W 400p | LA3380 300p | LA7308 70p | LM386 80p | MN3208  9S0p | SDA?112  450p | $TK40401l B50p | STKE3AZBA 800p | STR45111  550p | 7a7313 70p
HA13408  350p | LA3390 250p | LA73N 200p | LM3g7 100p | MN6030B  350p | SDA2120  200p | STK4042 1| 800p | STK6431  850p | STR50020 350D | 747314 1765

HA13412 600p | LA3400 250p | LA7320 120p | LM389N 12§p MNG163A  700p | SDA2131 225p | STK4044 800p | STKEE07 400p | STR50092 S550p

HA13426  BOOp | LA3401 90p |LA7323  32Sp | [M393 p |MTAGOIM BOOp |SDAZ208  450p | STK4046  950p | STKE722  725p | STRE0103A 260p |1AZS1S,  200p
HA13432  400p | LA3410 150p | LA7330 350p | LM431 50p | NES55 20p |5DA4212  775p | STK4048 1280p | STKE732 1000p | STRS0112  500p | JAZ317P  120p
HAT3431  450p | LA3430 135p | LA73: 250p | LM730 45p | NES56 40p | SDAS241  726p | §TK405011 1600p | STKE822  900p | STRS0115 500p | JA7320P  200p
HA17524  250p | LA3600 80p | LAT232 2259 | LM723 40p { NES58 80p | SDA5243.2 450p | STK4060  S51op | STKE322  So0p | STRS1041  S00p | TA7322 130p
KA2102 100p | LA3605 100p | LA7340 300p | LM741DIL_ 18p | NES6S 110p | SDA5343 1450p | STKADS5  660p | 5TK6332  825p | STRS0213  500p | TA7323 80p
KAZ2130 150p | LA3S07 125p | LA7376 150p | LM741MET  45p | NES67 115p | SDA564D  200p | STK4101  500p | STK6862  27Sp | STR53041  400p | TA7234 759
KA2131 110p | LA4030 180p | LA7391 550p | LM747 65p | NEG?1 290p | SDAS542  450p | STR4111  %0Op | STK6972  480p | STRS2041  320p | TA73Z5 20p
KA2206 150p | LA4031 140p | LA7520 200p i LM1017 200p | NESQ2 85p | SGSF444  500p | STK4112  500p | STKE9SIB 600p | STRS5041  450p | TA7326 2009

KAZ209 128p | LA4O32 140p | LA7530 200p | LM1035N  3S0p | NE5532P  140p | SGFSe65 500p | STK4123  4BOp | STK6382  @00p | STA58041 550p | TA7328 110p
KA2210  230p |LA4057  180p [LA7535  175p | LMI0AON  6S0p | SAATO00  360p | SLA4031  750p | STK4122  660p | STKG982H €00p | STR5G041  260p [7a7330p  mop

KAZZ12 65p | LA4100 85p | LATS45 160p | LM1203 225p | SAATOD4  @50p | SLA7020M aSop [ STK4131  480p | STK7216  420p | STASS0A1  300p | 7iz3aep 30,
KA2213 130p | LA4101 80p | LA7550 275p | LM1263AN 225p | SAAI005  325p | STA301A  200p | STK41321l 600p | STK7217  400p 60001  526p [ y735s 1009
KAZZ14 100p | LA4102 100p | LATSSS A50p | LM1875T  330p | SAAI006 300p | STA34IM  180p | STK41331l 750p | STK7225  500p | STRBO14S  47Sp P
KAZ224 sop | LA4110 120p | LA7620 s00p | LM138IN  375p | GAAIG08  450p | STA40IA  220p | STK4141N 420p | STK7226  600p ('STR81M45  376p | JA7335 85p
KAZZ44 75p | Lad120 270p | EA7660 676p | LM1886 250p | SAA1010  4Q0p | STA403A  270p | STK4142  S3op | STK7251  500p | STRe0120  a2sp | TA7336 1a0p
KAZ2Z61 100p | LA4138 105p | LA7681 850p | LM1889 300p |SAAI024 250p | STA405A  280p | STK4147 | 1450p [ STK7253  450p | STRDI206 & TAT33IP  175p
KA2263 100p | LA4140 60p | LAT710 250p | LMI834N  200p | SAA1025  250p | STA431A  250p | STK4151  680p [ STK7308  350p | STRD1406 600p | TA7339P  175p
KAZ764 100p | LA4142 85p | LA7800 90p | LMI895N  275p | SAA1026  400p | STA432A  220p | STK4152  650p | STK7309  400p | STRD1706 360p | TA7341 250p
KA2284 75p | LA4145 65p | LA7301 100p | LM290IN 35p | SAA1027  400p | STA43dA  270p | STK4181  6SOp | STK7310  470p | STAD1806 380p | TA7342P 709
KA2309 175p | LA4160 100p | LA7802 300p (LM2902N  4op | SAAT028  160p | STA4I5A  270p | STK4162  660p | STK7348  400p | STRDISIE  350p | TA7343 120p
KA2201 150p | LA4162 110p | LA7806 260p | LM2903N  40p | SAA1042  325p | STAMAIC  220p | STK41641l 1175p | STK7356  425p | STRDIS06 550p | 7a73470 1208
KA2412 225p | LA4178 150p | LA7808 250p | LM3500 40p | SAAICA3P 676p | STA4S5IC  280p | STK417]  900p | STK7358  440p | STRD3035 300p |7a73amp  125p
KAZ912 126p | LA4180 160p | LA 7820 100p | LM3909 100p | SAA1044  d0Op | STA456C  240p | STK417211 680p [ STK7402  560p - 12 500D | ya7310p 178
KAZ13A  17Sp | Lad1s2 180p | LA7823 200p [LM391i1N  200p | SAAI056  300p | STA4T1 210p | STK4181  680p | STK7404 {STRD2420  550p | 1,730 vl
KAZO4A  200p | LA4IS0 300p | LA7824 130p | LM3%14 1 SAA1057 375p | STASOIM  280p | STK4182 11 750p | STK7406  650p STAD4512 400p | 127 )
KA22427 100p | LA4192 140p | LA7830 90p | LM3915 180p | SAAT058  225p | STK0025 420p | STK4191 700p | STK7408  @&7Sp | STADS441  475p Ta7357 340p
KIAG2135  BOp | LA4200 130p | LA7831 85p |LM3515  270p | SAAI060  376p | STK0029  360p | STK4192  700p | STK7410 1600p |'STRD5S41  450p | TA7358 86p
KIAG210AH 400p | LA4201 120p | LA7832 130p | LM3363 320p | SAAI061 250p | STK0038  800p | STK42111i 1000p [ STK7458  1250p | STRDE00S  575p | TA7359P 90p
KIAG2BIH  250p | LAAZED 230p | LA7835 150p | LM8560 175p | SAAI062 250p {STKD040  520p | STK4211V 800p | STK7554  600p | STRDGO0SE 4BOp | TA7361 125p
Kia6283K  160p | LA4261 300p | LA7837 150p |LM13600  t50p | SAAT063  250p | STKOM43  510p | STK4Z211! 1200p [ STK7561  @50p | STADEOTE  450p | TA7362 1508
KIAB299H  210p | LA4265 125p | LA7838 200p |LMI13700  125p | SAA1064  275p | STK0050  440p | STK4231 11 700p | STKIS62 1000p | STRDG602 478p | 7A7384P 1759
KIA7227CP  200p | LA4270 300p | LA7850 225p (LMI18293  S500p | SAA1070  550p |STKO0S9  620p 1 1050p | STK7563  800p 06601 8500 | TA7366P 859
KIA7313 4Sp | LA4Z82 350p | LA7851 200p | M4STEB1  600p | SAAI073  325p | STKO0S0  820p | STK4241V 1250p | STKIS?3  400p | STRME545  900p | TA7358P 35p
L148v 300p | LA4420 140p | LA7910 160p | M49481 7 SAAI075  350p | STKDO70 1100p | STK4Z72  S00p | STK7576 1500p | STRME546 900p |7a7373F  160p
L1g5v 250p | Lad£22 30p | LA7913 90p | M5265P 200p | SAAI086  175p | STK! STK4273  550p [ STK7703  1000p | STRM6E549 B500p | 1a7371 175p
L200 200p | LM4425A  200p | LAT930 350p | MSOTISP  320p | SAAlE  325p | STKo11 330p | STKa30:  sS00p | STKDS0  750p | STRSS7al  800p [ 520, oo
272 200p 30p | LA7940 200p | M50117P i SAATI0) 440p | STK4311  650p | STKB250  BOOP | STRSS941  750p [ [rosly 3
L2720 110p 2 LAT953 300p | MB0113P  525p | SAA1I24 2 STKO16 7 STKA232  365p | STK8260 1200p | STRSE3Q7 600p
12908 225p | LA44LS 200p | LA9206 300p | M50422P  750p | SAAI130  BSOp | STK025 660p | 5TK4352  BOOp | STKE280 1350p | STASE308 8O0Op | TA7401 2500
300p | LAZ44S 170p | LB1205 170p | M50461 350p | SAA1250 280p | STKDSD 1800p | STK4362 450p | STK7340511 550p | STRS6309 600p | TA7402P 200p
L1282 7509 120p | LB1216 1509 | M 300p | SAAI251T  380p | STKQT? 520p | STKa372  600p | STK72410 350p | STRSE707 1000p | TAZ403 328p
12938 225p | LAL4G1 120p | LB1258 1009 | M50786 500p | SAA1221  400p | STKO78 580p | STK4332  S00p [ STK73401l 500p | STRS6708 575p | TA7404 150p
L293C 325p | LA44 225p | LB1268 70p | M 600p | SAAI274  2BOp | STKOSO 550p | STK4412  450p | STK73605 375p | TA705< 190p | TA7405P  200p
L2330 225p | LA4470 300p |LB1274 85p | M51014L  120p | SAA1280  760p | STK082 540p | 5TK4432  600p | STK73907 700p | TA7061 115p | TA7411AP  150p
L293E 250p | LA4475 226p | LB1290 120p | M51143AL  110p | SAA1283  S50p | 5TK083 €00p | STKA773  820p | STK7BG17 2400p | TA7062 200p | TA7415P  360p
L2894 a75p | Laas76 226p | LB1292 110p | M51161 300p | SAAI294  B800p | STK085 S00p | STK4793  800p | STR370 300p | TAT066 1209 | TA7417AP  225p
295 450p | LAs4s0 225p | LB1405 70p | M51161P 250p | SAA1300 2Q0p | STKOBS 200p | STK4803 B840p | STR371 400p | TA7075P 300p | va7501P 350,
L2857 525p | LAd4BS 300p | LB1407 130p | MS1162P  250p | SAAI310  200p | STKO1D0  800p | STK4813  800p | 5TR380 350p | TA7089 300p | och Erna
L1288 400p | LAAIGS 250p | LB1409 200p | M51184AL  BOp | SAA1350  275p | STKO100I 1200p | §TK4833  850p | STR381 390p | TA7102P 50O | [A7500 33°"
L<65A 525p | LA4486 250p | [B1412 300p | M51166P  300p | SAA1351  75Cp | STK420 400p | STK4843  720p | STR383 410p | TA7119 150p 6 0p
Ld82 400p | LA4498 278p | LB1415 100p | Ms11821  $10p | SAAIS00S 475p | STK4D 500p | STK4853  730p | STA384 350p | TA7120 55p | TA7608 170p
L4978 525p | LA4G0O 200p | LB1416 85p | M51191L 86p | SAA3004  400p | 5TKA33 STK4853  700p | STR440 800p | TA7124 250p | TA7611 210p
L7028 400p | LA4505 220p | LBY426 125p | M51231P  200p | SAAS006P 226p | STX435 376p §60p | STR441 950p | TAT130P 86p | TA7612 300p
L702M 326p | LA4508 200p | LB1450 110p | M51308SP 550p | SAA3007P 130p | STK438 430p | STK4893 1 SThesz  1800p | TATI37 60p | TA7613AP  90p
L2720 150p | LAd510 100p | LB1615 270p | M51310AP SAAZ 200p | STK437 600p | STK4913 STR450A  700p 100p | TA7614 170p
L2722 178p | LA4520 170p | LB1620 210p | M51316P  300p | SAAZ0I0P 300p 500p 475p 800p | 747141 825p | 77676 300p
L4960 325p | LA4550 200p |LB1622 220p | M51320 200p | SAA3027P 378p | STK441 880p | STK5315 STR452 p [ TAT150P TA762T 300p
L5203 6 LA4555 t20p | LE1630 80p | M51356P  400p | SAA3049P 550p 700p 500p | STR453 500p | TA7157 100p | 127622 azop
L6210 50p | LA4SS7 150p | LB1639 300p | M51358P  150p | SAA4700  42Sp a70p $TRasa  1300p | TA7172P  150p | yaze08 119
L822TAS  300p | LA4558 125p 150p | M51365P  350p 5000  200p | STK458 560p | STKS324  450p B50p | TA7193 320p | 127879 220"
06 300p | LA45T0 1 LB1641 75p | M51366P 3 SAASG10  220p 460 880p | STKE325  370p | STR466 470p | TA7200 200p | 7 o
LA1130 a0p 1 175p | [B1642 150p | M51381P  200p | SAAS012  400p | STK461 ©00p | STKE326 7! 7 TA7205 150p | TA7630 op
LA1135 120p | LA2581 178p | L1645 100p | M51384AP 750p | SAASG20  350p | STK463 250p p | STR470 400p | TA7207 150p | TA7832 400p
LAT145 200p | LA4SS7 125p | LB1648 200p | M51387P  600p 440p | STK455 720p | STK5331  300p 275p 126p | TA7640 90p
LA1150 150p | LA%620 400p |LB1649 190p | M51392P  300p | SAA5G40A 2BOp | STK501 550p 180p | STR1185 50p { TA7210 200p | TA7841 140p
LAT170 990, 325p | LB3500 1255 4 M5139: 350p B 400p | STK561 a5 650p | STR1229  326p | TAT214 220p | TA7EMBP  480p
LATI77 130p | LA4700 LC4966 65p ; M51395AP SAAS041  550p K563 41Sp | STK5335 STR2005 p | TA7217 145p | TA76845P  6Sp
LA1180 75p | LA4705 aoop | LC7011 5 M51397AP 425p | SAAS042  426p | STK583 STK5336  3650p | STR2012  400p | TA7220 220p | TA7658 100p
LA118S 150p | LA5005 LC7060 600p | M51436P 3 50 &50p | STK76D 600p STR2013  300p | TA7222 TAB59P  400p
LAT186 35p | LA5112 200p |LC7120 350p | M51496P 75p | SAA5051 0p 0 400p | STK5338  296p | STR2015  SS50p | TA7223 210p | yazg500  325p
LA1201 76p | LAS511 60p | LC7130 300p | M51 SAAS052 5| STK772 850p | STK5339 STR2024  576p [ TA7225  -300p | 1areseP 1009
LAI206 75p Sop |LC7131 260p | M51544 150p 054 500p [STK7728  480p | STKS240  3SOp | STAZ10S 0p | TA7228 2 Taze88 !
LA1207 120p | LAS522 4sp | LCTI32 M51848 150p | SAAS230  850p | STK780 575p | STK6342  245p | STR2124  675p | JTA7227 170p | P
LA1210 120p | LA5523 1650p | LCT1X7 460p | M54523P  200p | SAAS231 op 450p | STKS343  380p | STR3I0S  525p | TA7230 100p | TA7672 400p
22 LAS524 80p | LCTTB1 350p 63 200p | SAA5240PA 600p [ STK1033  460p STR3313  225p | TA7232 955 | TA7676AF  480p
LA1230 130p | LAS527 180p | (C7185 3509 500p 43PE 360p | STK) 640p | STK5361  375p | STR3I1S 0p | TA7233 120p | JAZ678 475p
1A1235 130p | LAS530 85p | LCM1%1 300p [ M51515 260p | SAAS244AF 950p | STK1043 700p | STKS5362 400p | STR2122 400p | TA7237 300p | TATEBCAP 200p
LA1240 80p | LASS531 65p | LC7207 275p | M51518 2 380p [STK1050 650p | STKS372  260p | STR3i25  480p | TAT238 400p | TA7E81AP  425p
LA1245 110p | LA5537 45p | LCT215 160p | M51395P  250p | SAAS246P 750p | STK1060  700p 375p 30  S00p | TA7 1680p | TA7687AP  100p
LA 1260 75p 175p | LC7217 350p | M519777  300p | SAAS250P 750p | STK1070  850p | STKE391  375p | STR3135  2B0p | TA7241 165p | TA7688 150p
LAT261 7Sp | LASES58 225p | LC7218 260p | M52307F 900p | SAAG3GT a75p | STK1080 STKS392 S00p | STRI212 27sp | TA7242 190p | TAZ698 a00p
LA1265 125p 250p | LC7230 7 M5264647 400p [ SAATO0D  550p | STK20256  620p | STKS421  asop | STA3214  275p | TA7243 320p | 77699 800
LAI266 130p | LAGEG7 200p | LC7267 650p | MB3708  275p | SAA7020  GOOp | STK2028  500p | STKS422  375p | §TR3215  275p | TA7245 2255 | 1a7708 e
LAT267 160p | LA5700 300p | LC7351 200p | MB3712 800p | SAA7210P 1300p [STK2029  480p | STKS431  550p | STRI3IS  275p | TA7245BPO 200p | yazloon 1m0
LA1354 225p | L6339 3Sp | 1C7364 200p | MB2713 130p | SAA7220PA 550p | STK2030  875p | STK5434  570p | STRADSOA BS0p | TA7248P  575p e e
LA1363 30p | LAGISS 50p | (C7432 425p | MB3714  225p | SAA7274P 600p | STK2038  700p | STK5436  500p | STR4142  450p | TA72508  326p | TA7779 200p
LAT364 200p | LAG510 160p | LC7522 350p | MB3715 250p | SAA7280P 1450p | STK2048  950p | STK5441  400p | STR4211  315p | TA7261BP  325p | JA7727P 128p
LA1365 120p | LAGSIS 150p | L7535 300p | MB3722 200p | SAA050 4E0p | STK2058IV 1600p | STK5443  B76p | STR4S12  400p | TA7256P  225p | TA7730 200p
LA1368 220p | LAG5Z20 175p | LC7537AN &00p | MB3730  900p | SAA3057  475p | STK2101 1050p | STKG446  350p | STR6015  66O0p | TA7259P  228p | TA7IS? 200p
LA1369 200p | LABS31 250p [LCIE37TN  450p | MB3731 220p | SABOS00  BOCp | STK2110  550p | STK5451  390p | STR5100  550p | TA7Z62P  400p | TAT769 130p
LA1385 170p | LA7007 400p | LC7560 750p | MB3732 240p |'SABOSOT  525p |STK2125  580p | STKS461  500p | STR5214  475p | TA7263P 326p | TATI72P  150p
LA1603 120p |LA701 220p | LC7S6S 300p | MB3735  400p | SABOSD2  626p |STK2129  780p | STK5452 600p | STRE315  575p | TA7265AP  300p | TATIS4 260p°
LA1B05 176p | LAT0S 4asp |LC7582E  300p | MB3ITSE 160p | SAB100SRP 225p | STK213¢  675p | STK5464  3oo0p | STR5412  280p | TA7267 220p | TA7792F  250p
LAIB10 130p [ LA701B 100p | LC7800 175p | MB3759 200p | SAB01E 800p | STK2155 200p TIS54568 s00p | STR&6D20 270p | TAT26/BP  $20p | Ta77987 756
LA1851 200p | LA7019 130p | LC7815H  17Sp | MB3771 110p | SABI046P 350p | STK2230  470p | STK5467  400p | STR7001  600p | TA7269 260 | tasioin 2308
LA2000 150p |LAT032 400p | LC7618 280p | MB3773 110p | SAB2015P 525p | STK2240  740p | STKE468  300p | STR900S  400p | TA7270 1700 [ Tagvosy  1a0p
LA2001 200p | LA7042 28op | LC7820 325p | MBE719  360p | SAB2016P 1S0p | STK2250 @80p | STK5471  330p | STR9012  300p | TAT271 220p | o RAP
LA2101 270p | LA7046 300p |LCTB2IN  260p | MCI391 120p | SAB2022P 525p |STK3041  370p | STKS472  375p | STRI0006  450p | TAT272 260p Lt 110p
LA2110 160p | LA7051 130p | LC7822N  160p [ MC1455 45p [ SAB3012  675p | STK3042  375p | STK5473  480p | STR11006  3285p | TA7273 300p | TAB1IGP 70p |
LA2200 190p | LA7053 130p |LC7881B  136p | MC1488 35p | SAB3C13  200p | STK3044  500p { STK5474  500p | STR12006 450m | TA7274 210p | TABI22AN  260p
LA2205 180p | LA7054 3S0p | LC788IM  32Sp | MC1489 3Sp [ SAB3017  320p | STK3062 60Op | STK5476  350p | STR13006 BOOp (TA7279F7  325p | TASI27N  100p
{LA2211 350p | LA70S0 150p | LF347 110p | MC1496 65p | SAB3021  450p | STK3082 S50p | STKE477  480p | STR15006 500p | TA7280 190p | TABI32AN  200p |
Please add £1 P&P and VAT at 17.5% to all orders !

All brand new components
We accept payment by Access, Switch, Visa, Cheque and Postal Order. (Government, College etc orders accepted)
Prices quoted are subject to availability and may be changed without prior notice
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Part Price

Part

LINEAR ICs/JAPAN ESE TRANSISTORS

P A1543
TA8653N  1500p | TDA1552Q
59AN Op

TAAS5C 25p |TDAIS76 17
TBA120S  40p |TDAIS78A 210p
TBA396 70p |TDAI5/9  130p
TRAS20  120p 1589 275
TBA530  100p [TDAIS91  275p
TBAS540 90p | TDA1596 200
TBA550 %0p | TDA1558  160p
TBAZ00 40p | TDAIB00  200p

1 40p [ TDA16024 400p
TEAB20 TDA1670A 200p

TC5080A 90p
TC9125BF 410p [ TDA1910  160p
TC9130P  150p 1305

1 150p A2 66p

TC142 320p 150p

9143 300p | TDA2005 150p
TCa145 150p 7

TOD62506 2 TRDA2503 200p

TD62705  260p | TDAZ508

TD630 300p |TDAZ505  220p

TDE306F  350p | TDA2506  400p

TD6350P  200p | TDA2507  450p
P 300p | TDA2507T 450p

TOA1001  200p | TDA2510  450p

TDAI057 80p
TOAT0SB  40p
1080 1409
TDAI062  140p
Al 75p
iTate7z 3
TDAI74 280
TDA 077 2

TDAT170N  86p
TDA1175  175p

TOAZ760  400p
TDA2780  €00p
TDA2791  275p
TDA2785  150p
TDA2822M  60p
TDA2824 B

A2B40
TDA3047  100p
TDA3048 130p
TDA3082 200p
| TDA3083 200p
TDA3150  100p
i

300p
TDA3S61A  300p

TDA3562_ 280p
TDA35 62TF 3005
Op

ToAsses 3zsp
TDA3565  220p

op | TDA3 60p
| TDA35G2A 300p

TDA3B01Q 375p

p |TD 2 225p

TDA3611  4S0p
TDA3840  350p
TDA3645  400p

| TDA3851  200p

TDA3?7

iDA3731  200p
TDA3800  250p
A3B03A  500p
TDA3810  290p
DA3825  150p
TDA3827  110p
TDA3240  200p
TDA3842  200p
TDA3843  200p
TDA3B4S  225p
TDA3856  300p
TDA3857 2
AT950  225p
TDA4001 250p
4050 ~ 160p

ToA1%0 3809

160p
TDAAZE0  250p
TOAL2ED 3209

42 360p
TDA4283T 450p
TDA42%0  125p
TDALA00

TDA4420

TDAAGE1  225p
TDA4670  476p
4880 350p

A5 450p
TDASEBOP 25
TDAS700  200p
TDAS701 2
TDA5708  275p
AE709  375p
A5300 &
TDAS820 37

TDAS930 225p

TDAE100Q

TDA6101Q 120p
TDAG111Q  225p
TDAG200 780p
TDAG600-2  Toop
TDAB&10-2 1100p
TDA6612-2  900p
TDA7000 170p
TDA7010T 120p
TDAT020T 175p
;DAVOZ!T 200p

TDA7381 175p
TDA?370V  325p
zZ

TDA7770  140p

TDAB120B
TDAB124 250p
134 225p

ABI51
TDAB3BONI 3009
TDAB3G1N3 - 900p
TDA362AN 1200p

UPC1004C

2
UPC122BHA

UPC1230
UPC1237HA
C1238
UPC‘124‘1 H
UPC1242H
UPC1245V
UPC1270H
UPL1274Y
UPC1277

UPC1297CA
UPC1298

UPCI1313H A 100:

uPC1316C

UPC1521HA
UPC1536C
25A329
28A467

70p

2SA1177
2SA1179
SA

\ 25A1210
| 25A1215

Price
258561 30p | 25C738 15p
288562 20p | 25C73% 150p
25 15p | 25C761 110p
258566 90p | 25C762 150p
258596 50p | 25C783 38p
268558 30p | 25 P
258600 500p | 25C792
258601 60p | 25C805 225p
252805 25p | 25C828 2z
288631 250829 15p
2688632 45p | 25CE39 2op
258633 80p | 25C867 900p
258641 12p | 25C870 100p
258647 20p | 2SI 178p
258648 a5p [ 25C900B 30p
258649 33p | 250930 15p
100p | 25C936 300p
25B676 86p | 2509241 15p
258688 2950944 140p
2SB703 90p | 250845 10p
2SB708 Z 25C950
2SB707 200p | 25C959 225p
2SB716 20p | 25C980 40p
5718 80p | 25C982 2z
258727 100p | 25 120p
25B723 75p | 25C1000 20p
258734 35p [ 25C1001 950p
258737 20p | 25C1008 20p
258738 22p | 25C1010 225p
28B744 S§5p | 25C1012 75p
28B750 25C1013 170p
258753 100p | 25C1014 140p
256754 80p [25C1030 150
1$8764 30p | 25C1046  260p
2SB765 7 25C1047 “20p
B77 25p | 25C1050 280p
28B774 25C 1051 250p
288775 100p | 25C1051 85p
28B7IE 110p | 2SC1089 175p
36p | 25C1070 85p
288791 130p | 25C1078 300,
25B794 p | 25C1080 225p"
25B795 45p | 28C 1096 &0p
25B810 1%p | 25C 1098 120p
258818 1680p | 25C1106 180p
25BB17 176p | 25C1114 415p
25B813 60p | 25C1175  280p
40p | 2SC1116  290p
288824 p | 28C1124 270p
25B825 135p | 25C1163 110p
258826 75p | 25C1162 30p
258827 20cp 1164
258828 200p | 25C1185  760p
25B829 200p |2s5C1366 1

258865 25p |25C1212 35p
25 180p | 25C1213
25B865 5p | 25C1212 15p
256891 35p | 25C1215 26p |
2Shag2 25p | 251216
258885 e0p | 25C1222 15p
2SB908 70p | 25C1226  75p
258326 30p | 25C1237 50p
258941 25C12474 35
B350 1 25C1252  BS0p
25R951 1%0p |25C1278  110p
25B953 25C1273 30p
258975 100p | 2SC1308K  350p
25B985 25€1312 aop
25B3986 aop {2sC1318 10p
1 110p | 25C1325 P
2581010 25p | 25C1327 20p

2581017 40p | 25C1345 15p
25B1018 130p | 25C1346 100p
2581020 120p | 25 270p
2SB103% 65p | 25C1359 3

2581182 a0p | 251429 50p
2581185 50p | 2501431
2581202 46p | 25C1444  275p
81203 45p | 25C1445  350m
2581204 4asp | 25C1448 BEp’
2581205 a0p | 25CTa47 7
2581223 60p | 25C1449  120p
2SB12: 40p 1450 2
2881274 40p | 2SC1454  250p

2581318 40p | 25C1472 40p
2581375 45p | 25C1473 15p
2581382 350p | 25C1474 45p
2581488 100p | 25C1501 7
28C182 75p | 25C 1505 55p
28C372 25p | 25C1507 45p
C380 10p | 25C1508 35p
2SC388A 25p | 25C1514 35p
SC394 &0p | 25C1515 [
25C403 25p | 25C1520 asp
25C454 15p | 25C1541 110p
25Cass 10p {25C1545  120p
SCas0 10p | 251567 40p
25C461 15p | 25C1568 35p
250495 45p | 25C1669 55p
280496 25p | 25C1570 40p
256497 85p | 25C1571 50p
25C515 100p | 25C1573 25p
30p | 25C1576 550p
25C536 20p 1580 600p
25C605 160p | 25C1583 26p
25C61¢ 100p | 2SC1536
25C641 88: 25C1617

28C647 300p | 25C1623 50p
25C681 250p | 28C1624 BOp
250683 35p | 25C1626 55p
C708 100p | 25C1627 15p
25C710 16p | 25C1828 75p |
25C71 15p | 25C1634
350p | 25C1667  450p
254 40p | 25C166¢  100p
25C735 40p | 2501674 19p
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JAPANESE TRANSISTORS

Part Price | Part Price | Part Price | Part Prico}Pnn Prica | Part Price | Pant Price | Part Price | Part Price | Part Prica
Z5C1875 90p | 25C2261  700p | 25C2718 26p [ 25C3253  780p | 25C3798  220p | 250257 195p | 250880 40p | 2501327  150p | 25D1763A  6Op | 25K312 750p
25C 1678 80p | 25C2267 90p |25C2721  120p | 25C3264  390p | 25C3807  120p | 250287 250p |25D8B2 i  2%5p |25D1328 60p | 2501764 70p | 25K315 70p
2SC1683  100p | 25C2270 80p | 2SC2724 15p | 25G3269 50p | 25C3808 70p | 250291 250p | 250889 35p | 2SD1330 50p | 2SD1765 70p | 25K320 1200
25C1684 30p°| 25C221 2Bp |2SC2738  200p | 25C3270 50p | 25C3811 80p | 250313 26p | 2SD892A  75p | 2501347 70p | 2SD1768 110 | 5gia0q 130p
2SC1685 30p | 25C2274 16p | 25C2749  360p | 25C3271 78p | 25C3831  280p | 25D315 75p | 25D8%4 35p | 25D1348 85p | 2SD1773  100p [ oo oo 175
2SC1728  900p | 25C2275 50p | 2SC2750  300p | 25C3277  280p | 2SC3832  136p | 2SD3% 30p | 25D8%5 100p | 2501350  150p | 2SD1776 70p B
25C1730 10p | 25C2278 70p | 25C2751  270p | 25C3279 30p | 25C2833  250p | 250330 65p | 25DESE  200p | 2801376 s0p | 2501783 7op | 2SK358 a0p
25C1735 70p | 25C2282  700p | 25C2752 75p | 25C3280  200p | 25C3851 100p | 250348 300p | 25D8988  228p | 2501378 60p | 2501785  160p | 2SK363 S0p
25C1740 10p | 25C2290 1800p | 25C2767  300p | 25C3281  200p | 2503852 Bop | 250350 320p | 250900 400p | 2501379 100p | 25D1788  210p | 25K364 a0p
25C1741 36p | 25C2291 40p | 25C2769  400p | 253284  600p | 2SC3853  220p | 250357 40p | 250305 450p [ 25D1390  100p | 2SD1796  120p | 25K367 40p
25C1755 90p | 2502208 35p |25C2773  700p | 25C3203 BGp | 25C3865  220p | 250358 20p | 250916 130p | 2501382 80p | 2501802 75p | 2sK389 30p
28C1756 35p | 25C2307  300p |2SCZ774  500p | 2SC3298 50p | 25C3857  500p | 250389 50p | 25D917 300p | 2501384 50p | 25D1806 78p | 25¢a73 30p
25C1758 30p | 25C2308 10p | 25C778s a0p | 25C3299  120p | 2SC3858  550p | 250361 100p | 250921 320p [ 2801350 380p | 28D18%2 a5p | 25k37a asp
251760 70p | 25C2312  300p | 25C2786 20p | 25C3300  ao00p | 25C3886  275p | 250362 100p | 250922 380p | 25D1381  280p | 25D1815 60p | 5okags 600
2SC1775 10p | 25C2314 70p | 25C2797 t0p | 25C3303 100p | 25038638 100p | 250377 240p | 250346 120p | 2501392 86p | 25D1825 &op 1 =
2SC1781  20p 2502316  150p [25C2791  Soop | 253306  130p | ZSC3870  200p | 250380  &S0p | 25047  100p | 25D1395  gop [ 25D1827  120p | 29K3H9 15
25C1788  100p | 252320 10p [25C2792  220p | 25C3307  600p | 25C388A 25p | 250381 60p | 250950 300p |25D1396  120p | 26D1B43 70p | 25K400 700p
25C1809 40p | 25C2324  120p [25C2793  700p | 2SC3309  160p | 25C3883  210p | 250382 76p | 250951 200p | 2501397  100p | 25D1846  350p | 25K405 460p
2SCi810  260p | 2SCZ328A  SOp | 2SC2808 40p | 2SC3310  128p | 2SC3884A  200p | 2SD386 70p | 2SD957A  520p |2SD1388  120p | 2SD1B&7  275p | 25K41a 550p
25C1815 10p | 25C2310 25p |25C2810  360p | 2SC3316  28Op | 25C3885  280p | 25D388 150p | 250958 60p | 2501389  300p | 28D1848  28B0p | 25K415 600p
251819 70p |25C2315  175p | 25C2812 40p | 25C3317  3S0p |25C3ABSA 290p | 250389 60p | 250965 35p | 2501400  280p | ZSDIBS0  325m | 26Kaz3 758
25C1826 BOp | 2502329 480p [ 252814 40p | 25€3328 S0p | 25C3886A  275p | 258400 18p | 250970 170p | 2501402 120p | 2501853 40p | o5Ka27 50p
25C1827 60p | 25C2230  300p | 25C2824 78p | 25€3327 60p | 25C3850  1S0p | 25D40) sop | 250972 40p | 2501403 226p | 25D1856 409 | 2643 Fon
25C1829  BoOop | 25C2331 50p | 25C2825  80gp | 25C3378 BOp | 25038924 250p | 250402 120p | 250973 €0p | 2501455 Sop | 25D1857 75p | Joxsta e
25C1833 27p | 2SC2333  200p |25C2826  200p | 25C3330 20p | 2503893 228p | 250474 46p | 2SD973A 70p | 2501406 60p | 25D18S8 40p op
2501834 S0p | 25C2332 80p | 25C2827  130p { 25C3331 25p | 25C3895  325p | 2SD415 55p | 2SD9E2 90p | 2501407 80p | 25D7863 3s5p | 4SKS13 326p
25C1841 12p | 25C2335 55p | 25C2832  300p | 2SC3333  120p |2SC3836  400p | 25D424 350p | 250985 120p | 2501208  125p | 2SD1864 85p | 28K526 160p
2SC1844 50p |2SC2336A 125p [25C2834  280p | 2SC3345  100p | 25C3897  400p 250426 150p } ZSD986 120p | 2501409  170p | 2SD1677  176p | 25KB31 350p
2501845 1Sp | 25C2344 150p | 2502837 250p | 2503346 130p | 25C3907 250p | 25Daz7 350p | 28D998 700 12501411 8Bp | 25DI878 160p [ 25K534 ‘700p
25C1846 3sp | 25C2347 35p |25C2839 40p | 25C3362  200p | 253927  250p | 25D438 35p | 2501010 aop | 2501412 75p | 25D1879  273p | 25K537 200p
25C1847 45p | 25C2353  120p | 25C2853 70p | 25C3353  2BOp | 25C3940 20p | 25D487 15p | 2501012 40p | 2501413 60p | 2SD188)  360p | 75KE38 I60p
28C18585 86p |25C2360  120p | 25C2873 60p | 253355 60p | 2603943 7Sp | 25D468 16p | 2501020 40p | 2SD1415  190p [ 2SD1881  350p [a5¢cae  q500p
2SC1856 26p |2SC2361  160p |2SC2877  120p | 2SC3356  120p | 2503944 80p | 250471 20p | 2501027 120p | 2SD1417 75p | 2SD1B84 300 | Soicy 2
2SC1865  700p | 25C2362 50p | 25C2878 20p | 25C3358 50p | 2SC3960  120p | 2SD476 100p | 2501022  250p | 2501425  260p | 2SDIssE  300m | oo 250"
25C1870  700p |25C2365  280p | 25C2879 3200p | 253376  300p | 25C3953 s0p | 25D525 s0p | 25D1024  850p | 2501426  13Sp | 25D1887  225p L
2SCIR71  425p |25C2369  100p | 25C2882 60p | 25C3377 50p | 2803955 60p | 25D526 70p [ 2SD1027  &s0p | 25D1427  160p | 25D18sa  3Q0p | 25K553 226p
2SC1875  220p | 25€2371 25p | 25C2883 60p | 25C3378 120p | 25C3964 100p | 25D545 18p | 2501030 75p | 2501428 180p | 25D1895  22Bp | Z25KS55 3z20p
25C1881 70p | 252373  210p | 25C2898  200p (2SC3379 1200p | 25C3972  250p | 25D549 120p | 2SD1031  "70p | 25D1430  280p | 2501910  178p | 25KS56 500p
28C1890 16p | 25C2383 60p | 28C2899 60p | 25C3381  130p | 28C3973  210p | 250561 300p | 2SD1036  600p | 2SD1431  200p [ 2SDT1811  300p | 25K557 400p
2SC1895  500p | 25C2389 45p | 25C2909 60p | 25C3283 80p | 25C3976  210p | 2SDSS54 225p | 7SD1045  200p [ 2SD1432  400p | 25D1913 50p | 25K558 800p
25C1804  125p | 2SC2407  110p | 25C2970 25p | 25C3383 80p | 2SC3987  160p | 25D5S56 500p | 2SD1047  180p | 2SD1433  300p | 2501929 50p | 25k560 580p
25C1906 15p | 2SCza08 120p | 25C2911 80p | 25C3397 20p | 2503996 600p | 250556 225p | 25D1051 130p | 2501438 60p | 28D1930 50P | aguecs arsp
25C1907 20p | 25CzZa12K 50p | 25C2%12 120p | 25C3399 S0p | 253997 1250p | 250558 200p | 25D1055 60p | 25D1439 168Sp | 2507933 45p | o cks06 76
2501909  250p | 25CZ440  200p | 25C2921  650p | 25C3400 35p |25C3958  BOOp | 2SDBE0 Sop | zSD1060  130p | 25D1441  220p | 25D1939 6op P
25C1913 9S0p | 2SC2458 10p | 25C2922  A480p | 2SC3401 BOp | 25C2006  100p | 2SD571 20p | 2SD1062  150p | 2501442 80p | 2SD1941  350p | 25K612 80p
25C1914 30p | 28C245% 50p | 28C2923 75p | 2503402 40p | 25C4020  150p | 2SD575 $30p | 2SD1063  200p |-2SD1445  200p | 2SD1942 S0p | 25K68¢ 950p
25C1921 15p | 25C2466 55p | 25C2928  S550p | 2SC3405  130p | 25C4023  32Bp | 250592 2Gp | 2SD1064  250p | 2SD1446  300p | 2SD1958 80p | 25K685  1150p
25C1922  175p |2SC2486  275p |25C2929  2B0p | 2SC3409  400p |25C4029  350p | 25D5% 25p | 2SD1065  160p | 2SD1450 60p |2SD1859  210p | 25KBSE 100p |
251923 10p | 25C2492 50p | 25C2934 75p | 25C3416 30p | 25C4043 46p | 25D600 30p | 25D1069  150p | 25D1451  20Op | 2501978 50p | 25K719 300p
25C1923 1BOp | 2SC2a70 85p | 25C7937 250p | 25C3417 S0p | 25C4046 40p | 25D601 40p | 25D1073 350p | 28D1452 275p | 25D1984 60D | 25K724 500p
2SC1940  110p | 26C24B1  120p | 25C2939  400p | 25C3419  120p | 2SC4056  200p | 25DH02 BOp | 2SD1088  150p | 2SD1453  140p | 2501991 50p | pek725 B50p
28C1941 27p | 2502482 20p | 25C2944  300p | 25C3420 80p | 25C40583  400p | 2SD612 50p | 25DI0Sa  375p | 2501455  250p | 2501984 200p | o Yoy
2SC1342  350p | 2SC2483  120p | 25C2958 Bop | 25C3421 45p | 25C4064  150p | 2SD613 70p [ 2SD1110  228p | 2SD1457  16Bp | 2SD1896 45p

25C18¢4  3GOp | 25C2484  185p | 25C2962  80Op | 25C3422 75p | 25C4106  150p | 25D617  300p | 2501111 20p | 25D1458 60p | 2502006 76p | 25K727  avsp
25C1946  360p |25C2485  400p |25C2979  160p | 25C3423 60p | 25C4107  17Sp | 25D633 70p | 2SD1113  226p | 25D1459 60p [ 25020310  260p | 2SK73I9 400p
25C1%46 1500p | 25C2491 200p | 25C2987  250p | 25C3425 65p [ 25C4123  230p | 250636 10p | 2501128 200p | 25D1468 40p | 2502011 60p | 25K758 300p |
25C1947 as0p | 25C2a88 SOp | 25C7988 180p | 25C3a4G 150p | 25C4124 200p  2SD637 15p | 2501133 85p | 2501487 272s5p | 25D2012 S0p | 25K768 S00p
25C1952 4sp | 25€2600 25p | 25C2995 80p | 25C3447  130p | 25C4125  275p | 25D638 15p | 2SD1135 75p | 2SD1434  1S0p | 25D2018 85p | 25K785 200p
25C1957 70p | 25C2502  140p |25C299% =Op | 2SC3456  200p | 25C4137 40p | 250639 20p | 2501138 ao0p | 25D1486  300p | 2502033 80p | 25K787 800p
2SC1859 10p | 25C2503  600p |25C3001 1400p |2SC3457  128p | 25C4138  200p | 250640 350p | 2SD1140 40p | 2501497  230p | 2SD2061  100p | p5k791 225p
23C1962  176p | 25C2512 20p |2SC3019  320p | 25C3450  18Op | 25C4357  400p | 250855 18p | 2501742  350p | 250149702 350p [25D2065 2609 [,cimos 200p
2SC1967 1300p | 25C2517  120p |2SC3020 1450p | 25C3460  130p | 25C4159  100p | 250661 &0p | 2501145 26p | 2501505 90p | 25D2125  180p | 2o 000 =
25C1969  160p | 25C2519 60p | 25C3022 18S0p | 25C3461  275p | 25CA161  125p | 250666 28p | 2501148 178p | 25D1506 80p | 2502136 88p S
25C1970  100p | 25C2527  300p |2SC3025  60Op |25C3466  22%p | 25CA169 80p | 250667 20p | 25D1153 30p | 25D1508 60p | 25D2144 3gp | 25K794 315p
25C1971  400p | 25C2534  160p | 25C3026  450p | 25C3468 70p | 25C4198  400p | 2SDEEY 36p | 28D1159 66p [ 25D1508  100p | 2502151 175p | 25K796 800p
2SC1872  800p | 25C2535  300p |2SC3030  300p |25C3481  300p | 2SC4204 60p | 25D673 350p | 2SD1160  150p | 2SD1571 75p | 25D2255  175p | 25KB0 B50p
2SC1973  1S0p |25C2538  100p |25C3037  125p | 2SC3482  275p | 35C4231  250p | 250676 250p | 25D1163A 220p | 2SD1519  250p | 25D2331  250p | 28KB12 150p
2SCI975  120p | 25C2540 1800p [25C3038  126p | 25C3486  275p | 25C4235  300p | 25D7%7 180p | 25D1%64 75p | 28D3521 70p | 2802333 1509 | 25xmi7 325p
25C1980 30p | 252542  300p | 25C3039 80p | 25€3502 50p | 25C4236  asop | 250718 85p | 25071168  270p [ 2SD1S25  460p | 2SD2340  226p | agkes) ss50p
2501963 75p | 25C2545 BBp | 25C3040  260p | 25C3503 BOp | 25C4237  S00p | 25D722 240p | 2501169  280p | 2501526  100p | 25248 425p | Soyarr 650p
25C1984  1BOp | 25C2546 26p | 25C3042  300p | 2SC3504  120p | 25C4242  120p | 25D725 200p | 2SD1173  360p | 2SD1541  350p | 2556 700D | 2 e o
25C1985  100p | 25€2547 e5p | 2503052 30p | 25C3505  240p | 25C4278  176p | 25D726 275p | 25D1185  28BOp | 2501545  275p | 28074 80p P
2SC1986  100p | 2SC2550 50p [25C3057  150p | 25C3508  250p | 25C4288A 660p | 25D731 250p | 2501186  400p | 2SD1546  350p | 28476 220p | 25K903 6oop
25C2001 16p | 25C2551 70p | 25C3068 60p |25C3507  6BOp | 25C4300  200p | 25D732 250p | 2sD1188 66p | 25D1548  a00p | 25077 350p | 25K904 500p
25C2002 15p | 25C2562 e0p | 25C3070 35p {25C3509  750p | 25C4301  300p | 25D734 15p | 2501191 120p | 25D1554  170p | 28479 225p | 25K851 275p
2502003 20p | 2SC2553 2c0p | 2503071 25p | 2503514 170p | 25C4304 225p | 25D741 120p | 2SD1192 90p | 2SD1555 150p | 25103 75p | 25K952 275p
25C2004 20p [ 2SC2555  120p |2SC3073  100p | 25C3518  120p | 25C4313  600p | 250743 130p | 25D1196  150p [ 2SD1556  225p | 252109 200p | 25955 7500
25€2022  110p | 2SC7562 80p |25C3074  200p | 25C3519  280p | 25C4381  150p | 2SD757 120p | 25D1187  1s0p | 2SD1565 75p | 254113 1050p | s5kess 600p
25C2023  180p | 2SC2563  200p | 25C3075  150p | 28C3626 asp | 25C4382  200p | 2SD760 Top | 2501198 60p [ 2SD1571  170p | 250114 1150p | 550062 700p
252026 30p [25C2568  120p |25C3077  1Z0p | 2SC3528  TSOp | 25C4386  27sp | 25D7E2 100p | 2507207 40p (2SD1E72  100p | 28116 1200p | 26,3053  s5sop
25C2027  200p | 25C2570 30p | 2SC3086  150p | 2SC3531  225p | 2SC4387  425p | 25D763 140p | 2501210 280p | 25D1575 200 | 28117 550p | oo iione
25C2036 50p |25C2571  350p |25C3089  130p | 25C3549  200p | 25C4408 60p | 25D768  180p | 2SD1211  120p | 2501576  150p | 280119 700p Ay 4s0p
25C2037 SOp | 25C2577  110p | 25C3101  7s0p | 25C3352  270p | 25C4s29  275p | 25D772 200p | 2601213 220p | 2801577 250p | 250167 ssop | 25K1057  BOOp
2502053  120p | 2502578 170p | 25C3112 3Sp | 25C3568  200p | 25C4431 90p | 25D773 20p | 25D1218 75p | 2SD1579 80p | 28J175 200p | 25K1058 800p
25C2055  150p |25C2579  110p | 25C3114 40p | 2SC3577  275p | 2SC4366  325p | 2SD774 30p | 25D1223 78p | 25D1589 80p | 254182 150p | 25K1081  700p
28C2058 20p [ 2SC2580  17Sp | 25C3116 TSp | 2SC3584  200p | 25C4487  175p | 2SDTTT 400p | 2501225 70p | 25D1580  100p | 254200 625p | 25K1082  450p
25C2060 a0p [ 2SC2681  226p | 2SC3117  120p | 2SC3591  200p | 2SC4453  250p | 250784  6B0p | 2501227 40p | 2501591 310p | 254307 175p | 25K1102  378p
25C2061 75p | 25C2588  600p | 25C3122 60p | 25C¥595  220p | 25C4517  200p | 250796 - 100p | 2501229  280p | 2501593  125p | 2sK19 asp | 55¢1317  250p
25C2068 60p | 25C2590 40p |25C3148  145p | 25C3G7 75p | 25C4517A  226p | 2SD787 20p | 25D1237  300p | 25D1585 Top | 25K33 a0p | 5¢1118  226p
25C2071  140p | 25C2591 50p | 25C3149  180p | 25C3593  140p | 25C4531  450p | 25D788 3o0p [ 25D1238  300p | 25D1808  210p | 28K40 D et ras
25C2073 40p |25C2592  200p |25C3150  100p | 25C3600  175p | 25C4532  1000p | 2SD789 20p | 25D1244 25p | 2SD160% 4Bp | 28K55 100p P
2SC2075 &0p | 25C2603 10p |25C3151  175p | 2503606  100p | 25C4542  400p | 2SD792 400p | 2501248 20p | 2SD1632  320p | 25K68 100p |25K1190  360p
25C2078 95p | 2SC2610 80p |2SC3152 130p | 2SC3607  150p | 25C4742  2Z76p | 25D794 33p | 2501247 40p | 25D1637 509 | 25K73 75p | 25K1191  800p
25C2085  100p | 25C7811 30p |25C3153  175p | 25C3B08 85p |25C4744  350p [ 25D795A  140p | 2SD1261  180p | 25D1647 40p | 25K97 200p | 25K1217  700p
2502086 eo0p | 25C2621 70p |25C3156  350p | 25C3818 45p | 25C4745  550p | 25D738 175p | 25D1254 ss5p | 25D1648  260p | 25K106 40p | 251221 200p
25C2092  100p | 2SC2625  190p [2SC3157  200p | 25C3636  280p | 25C4747  37Sp | 25D7%9 150p | 2501263 90p | 2SD18S0  15Cp | 28K107 40p | 25K1275  275p
2SC2094 1200p |2SC2626  600p 2SC3158  260p | 2SC3642  226p | 2SC4757  200p | 2SDBOS 45p | 2SD1264 55p | 2SD1651  150p | 28K109 150p | 25K1296  350p
25C2097 2200p | 25C2630 18B0O0p |2SC3158  200p | 2SC3857  400p (25C4762  300p | 2SD81I 450p | 25D1265 75p | 2501656 250p |25K117 50p | osx1299  4S0p
2SC2099  2600p | 25C2631 20p |25C3164  270p | 25C3I659  600p | 2SC4769  220p | 25DE19 300p | 25D1266  180p |25D1683  350p | 25K118 50p 251317 500p
25C2118  1100p | 25C2632 35p | 2SC3169  160p | 25C3668  120p | 254770  250p | 25Dezo 250p | 28D1267 s5p | 25D1666 sop | 26K125 100p

25C2120 10p | 25C2634 10p |25C3176  300p | 25C3675  100p | 25C4820  225p | 2SDEN 550p | 2501271 55p | 25D1687  120p | 28K133 850p | 25K1338  260p
25021224 300p | 25C2635 40p | 253173  180p | 25C3578  280p | 25C4826 7op | 2SDR22 280p | 2SD12Z71A  22Sp | 25D1868 90p | 25K147 180p | 25K1341  500p
25C2131 660p | 25C2637 120p | 25C3175 160p | 28C3579 140p | 25C4891 B0Op | 25DB26 30p | 2801272 200p | 2SD1669 88p | 25K152 40p | 25K1342 600p
|2sc21a 60p | 25C2640 1800p |25C3178  126p | 2SC3680  380p | 25C4923  400p | 2SD829 376p | 2501273 60p | 25D1677  200p | 28K161 30p | 25K1350  200p
252153 40p | 25C2653  100p | 25C2179 70p | 25C3685  450p | 25C4924  260p | 250836 s0p | 2SD1274 80p | 25D1680  226p | 25K163 40p | 25K1366  226p
25C2166 80p |25C2650  1BOp |25C3180  175p | 25C3687  300p | 25C4527  500p | 25D536A s0p | 2501275 50p | 25D1633 45p | 25K168 40p | 25¢1357  3s0p
25C2188  120p | 25C2655 50p | 2503181  200p | 25C3638  550p | 25C5002  300p | 2SDB37 55p | 25D1276 60p | 2SD1684 70p |25K170 50p | ogk1358  400p
25C2188 70p | 25C26856  550p | 25C3182  120p | 25C3692  150p | 25C5003  360p | 2SD838 500p | 25D1277  190p | 2SD1706  325p | 26K184 350 |5cx1377  150p
25C2200  2SCp | 2§C2660  100p | 25C3198 30p | 2SC3715  a80p | 2SC5027  100p | 2SDB4Y 110p | 2801279  800p | 2SD1707  400p | 25K192 354 e i
25C2208 50p |2SC2665  200p | 2SC3199 2SC3717  120p | 25CS048  300p | 2SDE44 200p | 2501288 175p | 2SD1708  375p | 2SK193 a0p 3
25C2216 50p | 25C2668 10p |25C3202 26p | 25C3729  450p |25C5044  250p | 25D850 170p | 2501289  250p | 2SD1710  Z0Op | 25K195 150p | 25K1404  280p
25C2221  650p |25C2671  100p [25C3209  120p | 2SC3746  100p | 25C5086 250 | 2SD85% 48p | 2SD1281  28BOp | 2SD1718  276p | 2SK197 140p | 25K1461  220p
25C2228A  60p {25C2681  170p (25C3210  ssop | 25C3747  120p { 2505129  3Joop | 250858  260p | 2501292 60p | 25D1729  230p | 25K212 36p | 25K1462  a26p
252229 15p | 2SC2682 70p | 25C3211 220p | 25C3748 100p | 25C5148 300p | 2SDB63 23p | 2501293 7op | 25D1730 275p [ 25K214 170p | 25K1487 250p
25C2230 80p | 25C2688 27p 25C3212  280p | 25C3752  250p | 25C5149  300p | 25D864 200p |2SD1287  300p | 2SD1732  250p | 2SK216 200p | 25k1507  3200p
25C2233  100p | 25C2690 60p | 25C3225 60p | 25C3781  180p | 2SC5250  300p | 2SD866 120p | 2501302 20p | 2501739  180p | 25K223 50p | 25K1529  700p
25C2235 60p | 2SC2694 3500p | 2503242 30p | 2§C3782 75p | 25D188 350p | 2SDBEEA  140p | 2501308 asp | 2SD1740  12Sp | 25K240 1400 | 3501537 400p
25C2236 20p | 2SC2705 q0p | 25C3224 45p | 2503783 300p | 250198 140p | 250367 350p | 2501308 80p | 25D7748 90p | 25K241 30p 25K 1544 300
25€2237  B40p [25C2706  2BOp | 25C3246 B0p | 2SC3787  100p | 25D199 19sp | 250868 260p | 2501309  140p |2SD1756  275p | 25K2d6 30p 5
2502238 46p | 25C2710 60p | 25C3259  360p | 2503788 60p | 250200 180p | 250869 180p | 25D1310  140p | 2SD1758 60p | 25K300 25p | 2SK1767  275p
25C2240 15p | 28C2712 20p | 25C3260  220p | 25C378% 76p | 25D201 260p | 2SD870 140p | 2501311 66p | 25D1760 80p | 25K301 40p | 25K2038  296p |
28C2258 30p | 25C2734 20p | 25C3261 230p | 25C3790 120p | 25D213 260p | 2SD871 260p | 2501313 1000p | 2SD1761 €0p | 25K303 q0p | 25K2039 750p
25C2259 €0p | 25C2718 50p | 25C3262  280p | 25C3795  140p | 25D234 90p | 250879 60p | 2SD1326.  200p | 23D1762 __ 50p | 2SK304 25p | 25K2134  -300p |
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Wode! Price | Miodel Prica | Model Prica | Model Price | Modal Price
s ———————————————— L
AKAT : VHSAN3 800p | HRD750, HRDS20, HRDB6O 3300p VP 100 5000p | TLS1100 310
VS105, 112, 115, 118, 120, 125,126,201, | VHSAY3 1200p | HRD250. HRD257 2300p | NVFS1 4850p | VHR120,130, 14, 141, 143G, 14SF 151,
202, 206, 230, 240, 244, 245, 247, 248, VHSBH1, VHSCH1 2100p | 3V32, 8842, HR7655 2200p | NE.C. 15, 16, 171, 220, 23, 244, 274, VHR310,
250, 301, 303, 304, VSP8, VHSBF1 850p | HRD18D, 190, 230, 610, 3Vs9, FV12L, N9011, 9012, 3013€, 9074, 90146, 9015, | 330, 4100, 4105, 4200, 430, 4300, 4400,
VSPa2 1000p | VHSBY3 2600p | FV20B, 36, 30, 32,33, VC141L  2050p | 5015, 901A, 9024, 5033, NOO34, 4500, 5080, 5100,
VP7100, VS9300, VS9500, 650p | VHSDS52 1600p | HRD310, HRD430, HAD4T0. 3V58. V3K | 9053, 8054, 055, 5054, 9063, 3055 9666, | VHRS200, 5600, 6850, 7100, 7200. 7250,
VP7200, V88700, VS5800 1200p | VHSEH2, VHSDH2Z 1600p 300p | 508, 9077 7300, 8070, 8100, 8101, 8200, VHA7800
VS1 1250p VHSEY‘I VHSEYZ 1400p | HRDS3Y, HRD?DO HRDB40, HRDS"O. N9GS6, PX 1000, 1600, PX1200  1150p | 7810, 80005P, 38015P, VHRD2400, 4410,
V52 1200p 1300p | HAD910, FV14T, FVSTH 31 NI11A, 914C, 9154, 916A_917,9110,9120 | 4500, 4500,
VS3 13 VHSFGZ VHSFGA VHSF63, g;c‘;sésngz 3val = 3?135401 %»_-csﬂ%gw,moo,wm :uoop
VS10 1350p | VHSEB3 13 9060, HRD330, 237, 440, 44 740, 744, 754, 763E, 764,
vse 2100p | VHSTJ1, VHSTJ2, VHST.3, VHSWJ3, | 580, 676, 720, 730, 740, 820 e o= sl VHiR5300, VHRE500, VHRT400 asoopl
V533,35, 37, 38, 38EQG MKII, 53, 55,66, | VHSY) 700p | HRFC100, SR300MS, FVaaL 2100p | 774 1650p | VHR3500EX 150p
765, 766, 767. 768, 865, 867, VHSVH4, VHSWH1, VHSXH1, VHSYH2 | HRDI50, HROS80, HRDISO V380, N38T, NE30, NE31, NE3Z, N8G5, VHATE, 235, 335E, 4150, 4160, 4350,
VSF30, 33, 4, 400, 410, 420, 430, 440, 441, 1800p | FV48 5000p N334 N335 7 72%72&0,3250 1950p
450, 455, 480, 490, 497, VHSWJI VHSXJ3 700p | HRS5000, HRS5500, 5800, 9000, 26H1AH1 u:oa MCHDEL DX3000), VTC3000 1a90p
VSG51, 54, 55, YXS450, GRUNDIG FV395,.BRSB00, SRS368E £560R | DX4000, N9 10, NS7000 SHARP
VXS470 115°P VS410, 415, 435, 450, 458, 450, 500, 505, | FvZaL 14043 | Npy 3150p | VC390, VC393, VCA96 2750p
VS512, V8515, VS516 510, 520, 521. 530, Fvaz 2600p'| N5052, N953D, DX2000 3400p | VC488 4200p |
V5462, 465, 467, 46TECG2. VSF12, 1SEK BARCELONA, Mvsm 440, 500, 500 VR182LY, VA0V 1950p | yropy 1700p | VCIT9 1800p
35EOH, 300, 301, 310, SE5100, 6100, 6110, 9100 FVE7HV, FVegTX. FV77 P | FVCZ300, 2400, 740, 744, 760, VC78d, Vi 2900p
V57324, 330, 340, 350, VSG30, TVRA500, 4510, 5510, V5400, 440, 441, | R2000 SERIES 4500D | 754 1200p | VE200, 220, 300, 381, 383, 384, 385, 385
33 34,35 2300p | 500, 505, 510, 518, 630, 610, FVBILY, FVEZLY, FV6THY 4000p | pgeo0n 3500p | 387, 388, 471, 477, 481, 482, VCABS, 486,
V511,812 1200p [ys51go, vSE190, 700, 900, 501, 302, Fyaal £301.00p | psgog 3600p | 3300, 8381, 9100, 9300, 9400, 9500, 9600,
= "93 vse 24000 | 9091, G200, 201, 2092, VP160L. VR172L 950p | y}3, VH55S5, VHE00, VHTO00, VHE4A, 3700 11005
VS S£2100, 5110 1400p | HR200, HRJ205 00 | vH30g, VC108, 208, 382, 402, 205, 408, 500, 550,
vsmwo 1110.550 VSFaoo 510, 550 MADRID, SES140, VS540, HRJBOOEG, HRJBDOEK. HRJBUSEG, VH1000 [ALL MODELS] 1100p | 571,573, 541, 562, 563, VCSW2OE, 600,
560, 580, 590, €00 V55480 000l | TS0 HEHEIGIES 7100 | yH1, VH2A 700p | 651, 674, 681, 684, 63, 750, 780, 781,
vsce.a 64, es.vsem, 73.74,75. MVS550, 620, V550, 620 630, 540 790, 300, HRJ305, HRJ315, D100¢, D1100 1600p { 633, 682, 602
X560, 580 930, 820 4009 HRIIIGEG MR 16E 3750p | 11000X_ D1500X. D4500. Ve 100, VC500, 571, 573, 580, 584, 600, ey
V5155 VS165 2300p | 5120 2300p HRJ615, HRJ715, HRJB15 9200p | B1200, D2000X, D5000 1800p | 700, 772, 7610, 782, 7622, VCTA3, £48
V520, 22.23.24, 25, 26,27, 422,425,475, | vS680, G280 2500p | HRLA00, HRI405, HRJAG7MS, HRI41 VREAG0, VR5520, BAVRED, s, VEAT0, 100, 102, 103, 1031, ,03
427, 485, VSF10, 11, 180, 1 V3160, VS74D 4400y | OEK, HRJ““ HAJa16 58508 | yRe420 726p 108, 106,
SF200, 210, 220, 221, zzz 530, 240, 250, vS170 MATS! VRE711 4 HEAD 1800p vcmn,ns.ns. 131. 140, 202, 203,
261, 262, 265, 270, 275, MV5660, SE6160, VERONA, VS660. vxsooe. 300& 8104, 820, B0A, 7708, VR6440 2500p | 211, 234, 244, 254, 258, 30, 35, VCAAD,
VSF290, '510, 550, VSGZO, 204, 205, 208, V55890 35 -773B 1200p | VR6441, VRE540, VR6541, VRE640, VCE3T1N, 320, VCD8D1, 802, VCMT3,
v5G21, 211,212, 215, SNUNDIG VERLZ, VX730, VX750 1450p 1300p | VCT212. 310, 410, VCTB10, 72, vcrum

VSGZ17E0G , 23, 24, 25 405, 411, 415,
|4‘l7 VSP 100, 100EM,
VSPR8, 88KC, 8111, VSP9 “VSR100,

100EDG, 100EM, ‘I'IO VSX«JOO $250p
VSR9 1300p
VS 108, VSE03, VSE05, VS607 2600p
v&75 2500p
V5965 v(C967 2450p

VSFa00, 410, 420, 430, 440, 44
578 455, 480, 490, 497, VSX450.

2850p
V5G20, 204, 204, 205, 208, 20, 21, 211,
212, 215, 217, 225, 23, 24, 25,
VSP100, 110, 88, VSR 100, 110, vsxaooo
]
VSG415, VEG4TSEA, VSGA26  2200p
VS75, VSATT 35009
VSF 1000, VSF1010_ WSF1030 __ 5800p

ALBA
YDR3000, YCR4000, VCR5000, YCRE0C0
1650p

VTVID 1000p
VCR7(00, 7800, 8000. 8300 1100p
AMSTRAD

VCR4500, YCR5200, VCRS00Q,

TVR1 800p
VCR7D0Q 1000p

VCR 1000, 2000, 6000, 61000, 62000,
8500 8602, 8700, 3005, DD8I0Q, DDBSM

0p

TVRZ TVR3, vCR4600, VCRAG00 MKII
1100p
VcﬁBBDO VCRE804, VCR9340 2100p

VCR&SD3, VCR3604, VCRS704, VCRS:;I'M
1

50p
VCRY140, VCRI142 2550p
VCR9340 3650p
VCR9244 3450p
UF020, 22, VCA3000, 3002,
9500 1760p

FISHER

FVHP420, 510, 520, 530, 615, 618, 620,

622,710,711, 715,716, 720,

FVHF721, 722, 730, 830, 505, 906. 907,

908, 910, 911, 915, 916. 918,

FVHP5000, 5001, 5005, 5050,

5075 1100p

VBS2500, 7100, 7500, 7600, 9900, VBRI30

1800p

VBS57000, VBST100, VBSI000  2000p

FVHPS00, 711, 718, 721, 722, 730, B30,

5100, FvHD?20 1100p

FVHP725, FYHPB30, FVHPS80  2500p
P30 2700p

FVHPIT75 2400p
FVHD407, FVHD140, FYHP1, FVHP10,
FVHPZ0 1150p
FVHD230, FVHP1100, 1200, 130. 1340,
1410, 2000, 200, 210, 300,
FVHP310, 410, 42 1800p
FVHD250, 270, 370, FVHP1500, FVHP250
700p

FVHP132, 1400, 1440, 320,
440, 445

X 3560p
FVHP470S, FVHP475HY a800p
EVHP1250, FVHP430S 1950p
GOLDSTAR

8000 3HSSDE, GHY121, RQ2011, 2031,
2051 1300

GVHS1, GVH122, VCP4000, YCP4100,
VCP4200 1100p
GHV1232, 1233, 1241 1242 1243, 1244,
1245, 1246, 1266, 1 291

GHV1295, 1298, 1891 azm 8215‘ 1224,
1240, 1241, 1247, 1228, 214!

\eraan, VEPa130, 4300, 4301 4305,

MvS710, 720, 910, SE7120, 9120, V5710,
718, 720, 800, 810, 910, 920,
V5922, 9281, GVZ‘IU 211 220, 2292,

MV2105, 2175, SE2120 1700p
HINART

VXL2, 3, 4,20, 28, 35 1000p
VXLE, v20H 1050p
VXLG 1200p

300p
VXLS 9, 10, 11, 19. 80, VCR34H, VTV 100

VX735, VX755, VX350

VXT35A. VXTES, VX8SG 1750p
VX800 1100p
VX300 .2650p | v
MITSUBISHI

HS303, HS304, HS320, HS700  1400p
HS306, HS318, HS710 1400p
HS307 2300p
HS319 1900p
HS330 2300p
HS400 2800p

HS349, HSE27, 31, 32, HSB27,

HrTACH 31,32, HSM33, 34, 35, 37G 2150
VT1%, 14, 15, 16, 30, 33, 34, 330, 340 503, | pati 2 1900‘;
£40, 5030, VTP10, 30 000p | {SE30, HSB30 2000p
VT7, VT17, VT18, VT19 zooo;: | 15138 1900
VT35, VT350, VT38, VT39 2300p | HSE10, HSE11 HSE20, HSE21, HSE4T,
VT100, 116, 111, 112, 113, 115, 118, 120, HSB10, HSB2 2100p
125 128, 220, 225, 400, 405, H5300, H5301 HS302, HS310,

410, 413, 414, 415, 416, 418,510,515, | 45273, H5550Q 1350p
517, 518, 530, 525, 526, HS200 GSDp
VIMB25, 626, 725, 210, 211, 215, 726, H5337

727, 728, 820, B21, 825, 920,
921

1400p
VY3000 850p
VT4000, VT 4200, VT5000, VT5500,

V5600 1100p

VT77, 80, 6500, 6700, 6800, 7000. BOOU.
2030, 8040, 8100, 8300, 8500
VTB'IOO 9000, 9300, 9500, 9700,

000p

1
vrn, 9, 56, 57, 570, 875, 576, 580, 585,
588 3200p

VI65 2400p

VT130, 135, 138, 145, 250, 255, 258, 420,

425, 426, 428, 430, 431, 435

VT438, 535, 536, VTL30, 301, vmsao,

635, 636

VTE2, VT60, VTE1E, VTEZE. VT63, v1'54
VT640

11
VT1BB. VT'JEO VT260, VT450, VT498
{4 HEA| 22

VT30 060p
WTE22, VTM212, 620, 622, 720, 722 m,

922,935

VTBE0E soop
VT570, V575, V7580, VT58S, VT588,
vIF0 3100p

VT540, 545, 546, 548, VTD660, 665,

VTM398, 640, 545, 646,
VTM730, 731, 735, 736, 740, 745, 746,
748, 753, 754, 830, 831, B3S, 538, 840,
VTM8B41, 845, 930, 921, 935 2600p
VIFT70. 774,775, 860, 81,
8!

4100p
V785, V786, VTes 2800p
VTF780, VTF785 A4800p
VTF180, VTF185, VTF280 8500p
VIF350, 5150p

, WTF351
WMZZD, VTM220E, VIM220UK 51
VIS390E 5150p
J.V.C. & FERGUSON
HR2200, 3200, 3320, 3330, 3350, 3360,
3650, 3750, 3860, 4100
3292, B9C0, 8307, 8502, 8303, 8906, 892‘2,
928, 3V01, 3V06, 3V23
HR3860, 7600, 7610, 7650, 7700, HFIDHO
111, 120, 121, 220, 225,
HRS100, 8904, 8933, 8924 8925, 8929,

8935, 8941, B943, 83
3v1s, 3V233V15 3V31 3V35 Iv3e. 3V3&
3v39,3v4g 25p
BR1600, HRD140, 141, 142, 143. 150, 152,
156, 157, 158, 160, 5101

HRS10, 8847, 8948, 3VA2, 3vas, 3Vas,
3vas, 3ua7. 4ve2. 3vea.

3V85, 3VS6, 3VET 1508

HS347
HSB1Z, HSEIZ, HSE22, HSM18G, 18
23, 25, 30, M,

HSd‘I'IE. HSd'I‘IGZ 26009
HSB11 2000p
HSB5Z, HSESO 526G, HSM36, 50, 54,
55, 57, 58, 60 3300p
HSES) 3000
H5410 3260p
HS412, HS421GZ 4000p
HS5300, H55424, HS5600 3050p
HSM20, HSMSE5 Z250p
HSMA4D 2850p
HSMSEg, HSMBEE S0E0p
NV300, 322, 332, 333, 340, 350, 2000,
2010, 3000, 7000, 7200.7500, NV7800,
7850, 8170, 8200, 8400, 8600, B610, 8620
626p
NV777. NV330 1150p
NVBO50, Nv8051 2800p

NATIONAL PANASONIC
AGI000, 1050, NV250, 260, 280. 450.

460, 455, 470, 480, 650 1600p

AG6610, AGED15 2500p

AGE840

NV100, NV200, NV370, NV380,

NV630 728p

NVDB0, NVHE5 3400p

AGS5150, AGE250, NVF6S5, NVH7S5, NVH77

32009

NVFs1 4200p

NVGI 2300p

NVJ30, NVHJ33, NVL10, 20, NvL21,
NVG30, 39, 40, 130, NVJ37, 40, 42,
NVSD30, 16€E. 11, 2. 30, 36
NV.J35, NVG46

1450p
1700p

NVM1, NVM3. NVM5 4200p
AG2100, AG2200
NV430, NV431 Nv433, NVSD2, NVSD!Z
NVSDI5, NVSD3

NV730, NV730F, Nv770

4 HEAD 1450p
NV388 1850p
NV21 HQ, NV 180, NVD4B 2000p
NV7881 2500p
NV810, NvE301 2400p
NVBSO, NV350 2760p
NVB70, Nv890, NV970

AGE024, NVG33, 46, NVL23, 25, 28,
NvJa?

49, 7uch, NVSD20EE,

400, 44, 45

450p
NvG10, 11, 12, 14, 18, 120, NVZSO,ZBO,

dED. ABS
NVG18 1800[)
NVG20, 21, 22, 25, 28, 200,

4306, 4310, 4311, 4315, 4316, 7230. 7301 1900
HRD1>4 170 171, 210, 211, 217, 31n NVD48 1700p A P
ggfﬁg&g‘,ﬁggzﬁgsﬁgw 1290, P | 320,321, 350,521, 572, 328, 526 NVG5, NVG:300 2000p | SANYOD
1391P0, 1267407 12058 HRD527, 540, 550, 560, 590, 770, NVGSS 1a50p | VTC5000, 5400, 600, 6000, 6010, 6500,
CEE1295PG. GSE1298 Y297, 1891, 1910, | HEDX20, HRDX22, 8950, 8951, NVH70 3600p | VPR5000, VTC 1500, VICM 10, 11. 20, 21
20005, 2000, GSECZ00, 3Vi4, 3Vies, FY10, FVIL, FV20, Fv21, szs NVB8S 24009 VTCM?25, VTC2000, 5100, 5150, 5300,
1300p | NV60Q 1050p | 5400,
ggggggs'zgy B e aop HRDSS5, HRDS6E, 3V 2200p | AGEBOD, AHES10, AGES20 2800p | VTCA350, 6370, VICNX10, VICNX15, 20,
SuIsYE. QUISY2 S RC205R RC1P. HRD725, HRD755, 3v43, 3V53  2BSOp | AGE100, AGB200, AGE3G0 2600p | 30, VPRS800 1800p
RGOS0, RaZo0t ROZ0, £330, 8931, 8933, B340, 3V29, NVG?. NVGS, NV230 1050p v'rc55oo 5550, 9100, 9300, 9350, 9355
ROZ044P. ROZ41. VCP100F Eis 700p | NV7B0 2400p | 9455, 9500
CSEC10 1600p | B35 24000 | NVG 15, NVG400 2600p vn:mo vH:nso VHR1300, vnnwoo
3V00, 8902, B3, 8909, 8912, NVM7, NVMC20 3800p | VHR2300, VH 12
GHV“'QO 4400, GSE-Q404P, omsvao, 8922 1000p | NVF70 5200p | VHR3200, 3270, 3100, 3110, 3150, 3300
GSE0121, RQ2011, ROZO31, 0P [ Fy37, FVa1R 1500p | NVJ45, NVJ47 2000p | 3400, 3310, VHRDS500
£G2051 1950 FVST FV43H, HRDBSO 3100p | NVSD40 2250p | VHR1500, VHR2500, VHR3330 2100p
L E, BR7000S. BR7030, NVF75, NVF77 4760p | VHR2700 2450p
G.E.C. Bmoetmou BR7040 2800p | NVFS5 Aooop[vHR'lsoo 3000p
3000H, 4007H, 4002H 1200p | HR7200, 7300, 7350, 2650, NVFS200, NVFSE8, NVSF80, ' VHRS5700, VHRTIODE,
V4001H, V4004, V4100 12009 | BRE200 700p | Nwecoo 4600p | VHRDL710 2700p
VA005H 15009 | 4ADASS 2000p | NVHDS0, NVHD 100, Nv HD 101, NVHF | VHR150E, 153, 154, 1501R, 240, 250, 251,
GRANADA RDS20 1400p | 100 3100p | 27, 350, 474, 5350E, 7500, VHR7530,
CSI, DS2 1600p | HRO30G, 400, 580, 600, 620, NVSD1 1400p | 7540, 8500SP, 8800, VHRD5350E, 5450F,
VHSAH1 1100p | 640, B! 2000p | AG7330, AG7350, AGT355. €550 3850p
VHSAH3 2400p | HR4100 1000p | AG7450 5000p | TLS1000P, TLS1001F,

VRE642

DV761, VRS12, 522, 5229, 63SB7,

VR§760, VR6761, VR6762, VREISE? 7172
72
2750p

41sz 45B118VRA12. 415, 6485, 6490,

e - 1600p

ZODVL 20DV2. 20RW7, 21DVI, 2102,
21DV3, 25801, 02, 11, 12, 30DV2. 31DVI,
31DVZ, 31DV, 35802, 03, 05, 11, 12, 13,
68584, 1584 86581, 91582, 92582,
DV185, 190, 291, 282, 4B8, 471, VR201,
202, 203, 2“5 212, 213, 223, 231, 232,
302, 303, 305, 311, 312, VR313, 3210
3219, 322, 3229, 323, 501, 6180, 6182,
5185, 5290. 5291 VRG293, 6362, 6367,

6467, 46009

Ui 8545, 6442, 663, 6448, 6448

824z 6543 1250p
1800p

{5558, VRe545. VReB4S,

VAB843 2750p

SAISHO
VRIOD 605, 705, 805, 505, 1000, 110ﬂ
12

p

vnmx. VR3500X, VR3650X, VFBBDO
1400p

VR3200, VA3500 1400p
VR20a0, VR3360, VR3600 1400p
VR2500 2650p
VRS5000X, VXE0004, VXL12X 1500p
SALORA
6500, 5600 1600p
SV7300, SVB200, SVYE300,
s 1500p
SV7400, SVBADC 1600p
SVE100 1200p
SW900, SVS900 3450p |
Sve01, SVSI'I SVES10 1500p
SVBOG, SVB10 2800p

SV6700, SYB710, SVa7s0 P
823N, SV6800, SVE90D, SVB850, SVBST0,
1

SVE970 750p
5vag110, SVB910 2650p
B23N, SVR920 3500p
923N
SVB600. 58700 1550p
SV8420 2400p
5v8620 2100p
Sv9300 2300p
SVBE30 2200p
VE720 2250p
SvAs20 1800p
SAMSUNG
SVB500 0op

SVX301, V8990, 910, VVT510, mzn
5600, VX510, 511,520,616, VX626, 627,
717,514, 619, 629, 710, 712, 720, 730,
970,971, 972, SV716, 717, SVX303, 305,
VBS510,520, 610, 616, 617, 619, 620, 626,
627, 629, 710, 971, V1520, 616, 621, 626.
900, 910, 1200p
VX313, VBT70, V1710, 730, 731, 735,
750, 754, 770, VB750, VK8220, VX750,
yX7330, VK770, VKB225, VR1730, 1735,
XR20 1960

V11560, VN1566, YN1561. VX1530
VX1560, VX1561, VX1580

PL30LR, PX3031, 31R, 32R, 950, 592 991,
PXP30, PXR30, VX 1260, SVX503.
§X3230, 3231, 3260, 3261, VK30, 300,
1230, 1264, 1261,

VK30R, 31R, 32R, VXK300, 301, 308, 320,
321, 326, 335 1900
$11230, 1240, SVX600, 5X1230, 1231,
1260, 1261, 7120, 7121. 7220, skr221,
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VCTS313 00p
VCEQD0, €200, 6300, 7300,

7700, 7730, 8000, 8300 1800p
vC793 3000p
VCa73. VCTES, VC786 22009
VCE99, VCASQ1, VCABO2 2800p
V585, viaes 2000p
v 3900p
VFHS1S 2800p
VCBOO, VCHB51, VCHE52,

VCH882 2700p
VCHBO, VCHB1 VFHE1S 2800p
VCA33, VCA36, VCAA3, VCAL4, vcus

VCA4S 15000
voass VCABI 2200p
V570 2800p
SONY
DSR-19R FOR SL-T 9ME 2100p
DSR-21 RFOR SLC 8-C3 2600p

DSR-36R FORC20, C30, C40, SLF1UB,
SLF1E2 PIN, SLC24PS, 33E, 34, 44PS5,

SLF11. 30PF, 35, 80PS, SLK8S,
SLT20ME, 30ME, SL100
DSR-43R

SL37E

SL3000, SLBOOY, SLB0AS, SLCSE, smme” |

Slvaon, siyz0z zoooo
Ka5, SLTS0M 2900p

5|.v2 sumavs SLV410,
SLV412, SLv427, SLV4T4 2200p
DSRA9H, SLHF100F,

| SLHF100U8 3850p
SLvsss, SL718, 725, 721, 757, SLVTTT,
SLVB15, SLVEZ 4s00p
SLy353UB 2600p
CCDF340E, CCOFS00E, CCOVSOE.
CCOVISE, CCDSPSE 430
SLyg01, SLva02 as50p
SLV310, SLv315, SLVI26,
SLVa35 00p

16
SLV210, SLV212, SLV270, SLV273,
1

5Ly 285, SLV300

SLV125, 213, 225, 252, 255, 262, 13:'

FOR SLC7 RANGE, SL5000,
SL5100, SL3000 1 PIN, SLCEE, SL36ES,

1500p

SLVX1, 20, 3 750p
SLV363, SLV416, SLVXS0,

SLYX55 2750p
SLVX75, SLVX90, SLVXI5 3000p
SLVZ82, SLVX30, SLVX35 2028p
SLHF100P, SLHF100UI

SLVE?, SLVES, SLVES 5150p
SLVESD 5160p
SLV615, SLV625, SLVES00, SLVE700.
SLVES00 op.
TOSHIBA

V63 1500p
Vasag

VB600, V3650, V8700

V21, Va1, v3z, v33, V50, V51, V52, V53,
VE600 p

V85, V57
V71, V73, V74, V75, V77, VBD, V81, VSZ

Va3, VB41v85, V85, VE7,

1200p
DV80, 96, 97, NM3, V108, 109,
199, 200, 202, 205, 207, 209, 80,
93. 1450p
V5470, V5480 1300p
VB0g 2350p
VB30MS 2600p
VoG 370ap
V500G, V509G 2500p
V2680 2500p
V300G, V301, V305, V306,
V305G zssop
V61, V63 1700p
vno V120, V130, V140, V210, V211,
vzzo v221,v222 1500p
V711, V8ao 3850p
VCPBIE, vCP2C2 1200p
V85, V68, Vi 1250p
V212, Y322, V412 2600p
vo1G 4500p
V&89, V&10V6108, VEI0UK. VE11,
V&59F, V680, VEEOF 3200p
V312, Va03T, V413G 9200p
V703W, V813G $200p
ve5G 8000p

TEL:

FAX:

0181-900 2329
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VCR BELT KITS

VCH7000, VCR?800, VCRACO0,VCRIB00 110p
yTvio

AMSTRAD

TVRIZ3, VCRA60D, VCR4700,
VCASZ00

VCA7000

WCR 1000, 2000, 6000, 6100, 6200, 8600, 8602,
8603, 8604,

VCHS700, 870¢, 8714, 8800, BEQ4, 9000, 3005,
9244, 5340,

DDESOD, DDBYL4, TVRE

TX3650, UF20, 22 24, VCR3000, 3002, 4000

9500 7%p
V51004 105p
BLAUPUNKT

RTV100 200p
R¥Y200, RTV222, ATv224 0n
ATV202, ATX200 180p
RTV322, RTv248 100p
RTV306, 307, 309, 310, 311, 312, 328. 414,

434, 442,707 1350
RTVZ11, RTw214 140p
RTV324, RTV32565p

RTV315, RTW3185, ATV319, RTV320,

R¥V312? 50p
RTVA01, RTV333, ATVAa8, RTv404,

RTV424 a6p
FERGUSON

3282 3v00. 3V01. 3V16. 3v22, 8900 8901
8902, 8903, 8904,

8906, 8509, 8512, 8922 120p
3V23, 8923, 8924, 5929 Sop

3v25. 3V30. 8330, 8931, 8333,

8940 65p
3v33, 3V3I2, 8941, 5942 &0p
w35, 3V36, 3V3E, IVIY, 3v4S, B321,

8944 &0p
314, IVA3, 3Ved, IVAS, JVAE, 3VE3, 3V64,
3v55,3V57,

8945, 8947, 3348 46p
3W5B. 3vad. 3V4d, IVSH. IVE4, 3V6S, 8950,
8951, FV10, FV11, F¥12, FV13, FV14, FVa0,
FV21, FV22, FV26, FV3Z FV39, VC121L  46p
FV3iR 110p
FVB1L, Fv62, FV87, FVES, FV70. FV71, FV72,

310, 320, 2000, 410, 420, 430, 440, 445, 270,
475, FVSD2905 asp
FYHP5000. 5005, 5050, 5075, 5100, 978, 580,
990 96p
GEC.

4005 150p
V4004 100p
vao? sop
GOLDSTAR

GHV1221. 1232, 1233, 1240, 1241, 1242, 1243,
1244, 1245,

GHV'1248, 1247, 1248, 1250, 1266, 51, 8000,
8200, 8210, 8215,

VCP4100, VCPA130 80p
GHW1290, 1291, 1285, 12568, VCP4000, 4200,
4200, 4301,

VCP4305, 4306, 4310, 4311, 4315, 4320, 4321,

4325, 4326 120p
VHSH1, VHSAH3 100p
VHSVHL, VHSWH1, YHSXH1 60p
YHEYH2 50p
VHSBH1, VHSCH 1 150p
VHSBP1 135p
VHSAN3 110p
VHSDS2 125p
VHSAY3 12¢8p
VHSBY3 100p
VHSEY1, VHSEYZ 70p
VHSCC1 100p
GRANADA

VHSDP1, VHSFV2 a0p
VHSTJ, VHSTS2 1650p
VHSTJ3 63p
VHSWJ1, VHSW.J2 120p
VHSXJ3 85p
VHS Y2 80p
VHSFJ2 130p
VHSFS1, VHSFS2 1300
YHSFG1, VHSFG2, VHSFG3.

YHSFG4, VHSFE3 180p
GRUNDIG

MVS200, 320, V5200, 410, 415, &35, 240, UJ

450, 456, 460

VS180, 200, 220. 226, 262, 265, 257, mﬂﬂ

0B850, 0880,

1600, 2000, 2030, 2200, 2280,

MVS200AC

¥8150

VS310, 317, 318, 320. 326, 340, 345, 380, 385,
445

85p
V5150
LCZ90N, LC2Z955N, SVS 180, VS 170
VS 180, BARCELONA. FLORENZ, GV4000,
4000, 4001,

90p

75p
Jop

FV74, FV77 50p
FV43H, FV44L, FY4ET, FVSTH 125p
FV37H sop
3vs2 58p
FVATR, Fva2L 100p
FIDEUTY

HQ5200, VCR1000, 2006, 600, 5000,

2100 180p
VER100 160p
VTR 1000, YTR1001 100p

svmzm 401, 4010, 402, 403, 404, 405,

150p |

VT8500, 8700 60p

VT660. vmsen VTes00, VT$300. v-rssou

vT9700,

vrsz VT57 VT67, VT62, VT63, 64, 65, 85, ue
0p

NVG7, 9, 10, 11. 12, 14.15. 18, 18, 30. 130
400, NVH70 0p
NVFVY, NVMID4 3000, 3300. 40, 7. 9000, "‘900
NVMS1. 4

3 - =—7ap
20 1208 x::"IPSNVMJ NVMS 70
\_ggu? 51|:)3sm 113,115, 118,120.125.128. [ Frb S oo 170p
VRBS40 100p
VT145, 150, 168, i70, 175. 230, 225. 250,255, |\ poily \penas 709
258, 260, VIL30
YM500 VM600 gop | YR2025, VR2580
e ———————— =% 1 nv1g8, 190, 288, 291, 292, 468, 471, 562, m
JNGC. 761, VR201, 202, 203, 211, 2116, 212, 213, 223,
HAX300, HAIX30, HR3350, HAJSE0, 311,937,313, 3210, 3219, 322, 37, 29,373,
HA4100 535, VRZ0DV1, 20DV2. 20AW7. 21DV1, 210V2,
HAY200, HAT300 21D, ¥3, 25E01, 25802, 11, 12, 302, 303, 305,

HR?350, HR7800, HR7610, HR7650,

HR7655 s0p
HR7700 s0p
HRD170, 111,120, 121, 220, 225,

BPS000

HRDT4D, 141, 343, 150, 152, 157, 158, 160,
190. 250, 257, 310, HRDASS, 565, 566, 725,
755, HRPSO 45p
HAD170, 171, 180, 210, 21 1, 217, 230, 300,
320, 321, 330, 337, HROIS0, 370, 400, 430,
440, 24 1, 500, 530, 700, 750.9%3,

HRS5000, 500, 800C, 9000, 8R3060, BRSE0O,
605, 920, 975 45p
HRD227, 520, 521 522. 527, 600. 610, 620,
637, 621, 650,

HRDA40. Hﬁnxzn 22. HRJ20D. 205. 300, 305.
SA330, HRST0 125p
HRDE4D, 550, 560, 530, 530, 840, 660, 670,
720, T30, 740, 770, HROB20, 860, 870, 880,
910, 960, 980, HRDX20. 25, HAJ2 10,

HRIZ15, 315, 376, 318, 200, 405, 407, 410,

310V1, 31DV2, 210, V3, 35811, 35812, 35813,
7Z5B8. YR30DV2, 35802 35803, 63587,
715B4, 71585, 71588, VABESH2, 91582,
S25B3, VRE190, 6182, 8185, 6285
6290VRE7$1, VRE293, 6362, 5367,

VRE3S0, 6391, 6393, 6467, 6468, 8470, 6561,
€570, 6581, 8670, VRE676, 6710, 6760, 6761,
#7682, 8870, 8970, 8975, VABASES, 88S8I,
82583 T5p
VR4:589, VHMSBBZB YR4458522, V'RSMB
5843, 6843, Vi 00p
VR3260. m 64418 6443, 8548, 6648,

4538620, 8448695, 49586 110p
VKREB50, VKREE55 70p
10p

VKRE800, VKRER10, VKRES20 7
SE4104, VRZ31, 2310, 2319, 231, 232, 2329,
237,23, 241, 2410, 2419, 242, 243, 245, 2469,
247, 2479, 257, 252, 258, 257, 258, 33, 19. 332,
3329, 333, 337, 339, 3119, 342, 343, 3489, 347,
3479, 35, 1, 352, 357, 358, 422, 4229, 432, <37,

Model Price | Model Price | Model Price | Model Price | Model Price
AKAI TX3650, VCR300D, VCR30Z, 306, 407, 4092, 410, GVATT, 417, 414, 415, NEC. VITI0. 730, 750.§70. V10, T2 72010,
V#7100, v59300. V§3500. w55700. VSSBOO VCR9500 75p 416, 417, 4192, 4200, 420, 230, 434, 435, KNB30, NE31, NE32, NB32 100p | 970, 971,872 00p
1209 | FISHER GVA437, 440, 450, 4592, 460, 464, 470, 500, N8S5 80p | VX3880 1‘IO|:
¥S1,VS2, VS3, VS5, VS12, VS15, VP8BS 70p | yRgI000 2a8p | 501 5050. 505, PYC2300, PVE2400 189p | 5X7121 96p
vS10 050 | vBS9000 120y | GV5105, 511,530, 5395, 540, 560, 5695, DX1000, 1600, 1800, 2000, 3000, N9O1Z, 9973, | SANYO
VSX8, V5105, 112, 115, 116, 120, 125, 126 FVHP520, FYHP530, FVYHP220 e e e sl Dot LT TR 205 1025 9014, 5016, NSO33, 9034, 9053, 5054, 3055, | vTC5000, 5150, 50Q0, 6500, VICM1ID, 11,20, |
155, 168, 205, 220, V24, 240, 244, 245, 287, | Evnabecn. buh. sy bam mio 11,718, 720 | E104.5108 TVRST001 700 | 8056, 9066, 9086, 5110, 9120. 21,30, 31, 80 Fre
248 250, 512, 515, 721,722, 725, 730, GRS | HMINAR N3510, 9520, 8530, 9610 80p [ VTCs300, VICS350, VIC5£00,

16 200p | FyHPE20, 840 80p | NATIONAL PANASDNIC VPRS00 sop
V522, V523, V525, VS35, VS37, v538, V553, FYHPOOS, 906, 507, 508, 910, 911, 915, 916, VXLT, VXLB, VXLE, VXL10, VXL11, VXL, N'V300 NV330PX, NV332, NVI33 NV3¢O VTC5500 ‘IOD
e o || ponll e, 100p Nv'm NV75S 1oop Vrﬁ?m mimwnnm 10,1150

. VS6, VS8, VS8
Ems PN ,:3: S I : VXL4, VXL35, VTV300 Jop | NV2000, NV2010, NV3000 80p | 1200, 1300,
vages s 099 | vxL5, viLe 100p | NV7000, NY7200, NV7800 75p [ VHR1500, 2370, MVR220 80p
sp \.ssasna 75p | yxia vxun sop | NVB500, NVBE10, NvB62 3a8p | VHA2100, VHR2300. VHR2500,

ALBA FVND1‘D FVHDAO0, FYHDS5, FVHP 1, FYHP10, T NVZ30, 250, 280, 430, 431, 433, 450, 460, 365, | VHAZIO0 100p

CA40000 130p 1109 L i 4 16, 17, 19, 32,330, 34, 35, 350, 38, | 479 650. 736, NV770. 610, 870, 890, 970, AG  { VHAI100, 3110, 3150, 3300, 3310, 3400, 3500, 3700.

VCAS000, VERE00D 105 FVHDZJH.ZSD. 270, 370, FVHP1106, 1200, S AL e | 1000,1050 B5p | 3870, YHADSO0, 700, TLS1000, TLS1001  65p

VCA61, VCR222 100p | 7250, 130, 132, e vrssoo e 1200 | V370, NV380, NVago. NV630, NV780, VHR120, 130, 14, 141, 143, 14, 150, 161, 153,

VCA3000X, VCRA00D, VERA000X 76p | FWHP1340, 1400, 1410, 1340, 1500, 2000, 200, NVE3D, NV850 70p 154, 15 18. 171, VHR194 220 23, 235, 240,
210, 250, 3, 300, V7000, V78000, VTB030, VT840, VTB300. | Nyeoo NV688, AGE010, AGEOIS BBp | 244, 250, 251, 274, 297, 310, 330,VHR33S, 390,

4100, 4105, 4150, 4200, 430, 4300, 4350, 74,
VHRATIO, 5080, 5100, 5200, 5300, 5350, 5700,
8850, 7100, VHRT200 7250, 7260, 7300, 7400,
7500, 7520, 7530, 7530, VHR7540, 7700, 724,
7800, 7810, 2000, 6100, 8200. 8250,
8500.VHRRBB00. 8801. VHRDA400, 4410, 4500,

4800, VHRD4B10, 710, 4890, 6700 60p
VIMDEE, VMDSRP s0p
VTR1000 799
vICE0ta 75p
SHARP

VC200, 231, 384, 385, 386, 388, 390, 393, 838,
9100, 5300, 9500, VCI700
VCT300, VCT700, VCT750, VCTB0O,
110p
T16p
VQOO 387,471, 473, 281, 482, £33, 486, 158
456, 8481
vc.a:soasﬁmsmsazsnsusas

VCSF3, v 80p
VI8, 405, ll)ﬂ 560, 600, 651, 674, 631. 682,
6382, 684, 685, 693

V700, 750, 783, VCEF3, VCEV3 p
V208, 671,772, 779, 730, 781, 782, 785, 786,
757, 793, BUC,VC7610, 7827, VCA100, 102,
103. 104. 131, 140, 170, 202, 03, VCAZ34, 501,
502, 602, 5011, VCB311, 361, VCDEG1, 802.
VCH851, 852, 882. VCM73, vCT72 85p
VCATG, 103, 105, 106, 113, 11673, 211, 233,
244, 254, 30, 33, 35, VCA3S, 37, 30, 43, 454,
48, 50, 505, 51, 52, 53. 54, 9%, 56, 57, 68,
VCASQ, 605, 815, 67, 88, 1031, VCBIZ0,
VCBS97, VCOB0S5, VCOB806. 810, 815, VCHS0.
87, 85, 865, 910, VC51000,

VET212, 316, 410, 610, vcn:ngvcrmlz
313, VC7I0ET

4422225, 432, 437,442, 44, 5, 4469, 447, vecio i e 101
kARl ;‘;5‘3‘;'357‘5‘97 2375, 251, 452, 457, 458, 459, 512, 572, 5229, | SONY =
HRJE00 aop | 579, 642,647, 122, 7229, 723, 7379, 747, SLEB, $LI10, SUTEME i 140p
LOGIK B9, 925, 9489 —— 208 | 5165, SLC7, SLI7, SLJS, SLTTME 1400
VRAES 180p | SAISHO SLCY, SLB00G, SLRCZO, SLTS0 165p

VAZ000, VHL3 SLABNOE, SL8200. SL8SOG  175p
MATSUI VRIS, 3200. 3300, 3500, 3600, 2650, SLV253, 125, 213, 225, 262, SLVX1,
VX800, 730, 735, 750, 755, 765, 850, 8000. VAS2200, 5000 75p | 20,3 95p
vSaaz . VR3:00 J00p | 7
VX000, VX2000, VX500, VX3300, SAMSUNG V35, V57 &5p

R Sop | SY718.737, VIGIE, V=821, V1626, VX616, | VA, V31, V32, VS1, V52, V33, VaB0M,
1 vxm VX619, X626, VXBT7, VX675, V&8 asp

RAITSUBISHI p | V1. V63, VeS, V66, V67 1509
HS200 200p vaszo 510, 610, 616, 617, 619, 620, 626, 627,

HS300, 301, 302, 307, 310, 337, 338, 347, 349,
411, uz, 421, 480, HSA10, 20, 30, HSE10, 20
30, 2
Hs:m HS304, HS306, HSHI7. HS330, sto
S700 110p
MS316, HE319. HS410 110p
HSM1000, 16, HSM23, 26, 33, 34, 35, 37, 54,
55,57, 58, 59, 68 _55p

629, V1510, 520, V1611, 616, 621, 626, V&0,
511,520, vT320, 5600 BOp
YBS00, VBI10. V1800, V1510 110p
PXSE0, 981, 582, SES0Y, SVI001, SVX307,
319, 322, VBT50. 770. 8220. 3225 V1770 790
8220, 8225, VKB22¢, VPX31, VX750, VXTTI

790, B220, 8225, SESCCO, 3001 BCIp
| SYX301, 303, 305. SX7301, VB710, 971,

DVB0B. DVB0O, V71, 73, 7+, 75, 77, 81, 83, 85,
86

V108, 158, 110, 120, 130, 140, 199, 209, 210,
213, 220, 221, 411,421, 609, 610, 611, 659,
680, 711, 120p
V91 G, V85G 115p
V212, 213, 22-2, 312, 322. 03, 412, 413, 610,
703, 813
VCPBIE

REPLACEMENT lDLERS & PULLEYS

Make Models Description Make Modeli N > 3 ; Description
Hitachi V711, 14, 17. 19, 33, 34, 35, 35, 39, 52, 57, 61, 62, 63, 64, 65, 85, Ferguson  3v33, 3V30, 3V31, 3V3a2, 3V353V36, V36, 3739, 3v49, 8930,  Take Up Clutch PU 51380
86, 330, 350, 640, 165, 5030 FF Rew Idler 6886792 8933, 8933, 8340, 8941, B942, 8943, 8944
Order Code: IDLO1 - e Price 100p Jv.c. HR?200, 7600, 7650, 7655, 7300, 7350, 7610 Take Up Clutch
Hitachi V1680, §50C, 6800, 9300, 9500V 15700, 8900 Play Idler 6861482 6861481 PU 534624 PU 51380
Order Cods: IDLO2 . Price: 180 Order Code: IDL23 Price: 200
Blaupunkt RTV301, 306, 307, 309, 311, 312, 315, 316, 317, 319, 320, 404,  Idier Philips  DBS, VG520, 5575, 644 i 7
414, 424, 434, 444, 478,707 g bk = 5
Goldstar  GHV1221, 1232, 1240, 1241, 1242, 1243, 1244, 1245, 1248, 1247, Idler Sharp VC8a0, 651, 681, 682, 684, 685, €693, 699, 700,783, 6FR, 6V3,  Idler Assembly
I GHV124B, 8000, 5200, 8210, 8215, GVHP51, VCP4100, 4130 6F3 NPLYVO107GEZZ
@rundig  MVS400, 440, V5400, 410, 440VS450, 460 idler Qrder Code: IDLBS Price: 615p -
National NVZ30, 250, 260, 286, 370, 330, NV430, 431, 433, 450, 460, 485, |dler Asm VXP 0521 Phtl!ps QHW 6943, 44589, VR445B920, 44339215943 Reel Drive Unit X
470, 480, 630, 650, 730, 780, NV810, 830, 850, 870, 890, NVG7, Sha: VC772, 780, 781, 782, 785, 788, VCT87, 800, 793, 799, 7810,  Idler
8,10, 11,12, 14, 15, 16, 18, 30, 130, 400, AG1000, AG1050, 1200, P h bl e
1500, 1810, AG2100, 2300, NVHES, 70 7822, VCA100, 102, 104, VCAT31, 140, 170, 202, 203, 234, 601, NPLTVOI11GEZZ
Philips  VRE460, VRE520, VAG320 Idler Acm 40340762 VCAGO2, 5011, VCDBO1, 802, VCHBS1, 852, VCHBA2, VCMT3,
'Orde: Code: IDLO8 Price 100, VCT72, VCT82MK11
Amstrad  VCR7000 Idler 150289 Order Code: iDL30 _ Pricez700p
Sharp V200, 381, 383, 384, 385, 385, VC38S, 390, 393, 3300, 8381, N91T,915, 916,917, 3012, 013NS014, 9016, 3033, 9034, 9053,
9100, 9300, 9500, 9700 Idler NIDLOGOSGEZZ NS054, 9055, 9056, 9066, 5096, NG 110, 9120, 9510, 9520, 9530,
g;{’lsf Code: Qr?ilé;gb — am f_;'“:—“"’P_ Ng610, DX1000, 1600, 2000, DX3000, PX1200 Idler Arm Assembly
| IRE 7 Ordor Code: IDL245 5 Prica: 270p
B T Philips  DV1g6, 190. VRZIT, 2115. 212, 213,223, 286, 291,282,311, Pressure Rollar Assembly
581, 582, 583, 582, 585, 8481, 573, BW20E NIDLOOO6GEZZ 312, 313, 3210, 3219, 322, 3229, 323, 53580, VR4S6, 471, 562,  PS403-40205
Order Code: 1DL11 Price: 100p 582, 571, 761, 201, 202, VR203, 302, 303, 305, 6180, 6182, 185,
Akai Vs10 Reel idler 5285, 6290, 6291, 6293, VR6362, 6367, 6390, 6391, 6393, 6467,
Ferauson V23, 3129, 3V30, V31, 3V323V35, 923, 8924, 8929, 8930, 6468, 6470, 6561, 6570, B531VREST0, 6676, 6710, 6760, 6761
8931, 8940, 8941, Reel |dler PUA8SE7 5762, 6870, 6970, 6975, 8581, 63587, 68SB4, 71SB4, 71SB5,
JV.C. HR?m 7300 73:0 7500, 7810, 7650, 7655, 7700 Real Idler PU4B967 72588, 72588, 925831, 20DV1, 200V2, 20RW7, 21DV, 21DV2,
LA 0TS D Ll i 25B01, 25802, 25B11, 25812, 30DV2, 31DV, 310V2, 31DV,
Ferguson  3V39, 3V30, 331, 3v32, 3V353V36, 3V38, 3V39, 3va9, 8930,  Take Up Idler PU 51402 335802, 35803, 35805, 35817, 36812, 35813 il
8931, 8933, 8940, 3941, B94Z, BY43, 8944 hib . d 3 . . . o
|ave. HR7300, 7600, 7650, 7655, 7300, 7350, 7610, HRD110, 111, 120, Take Up Idler PU 514024 | Toshiba V91, v85 ressure Roller Assembly
121,225 PS403-40205
[Drdar Code: IDL22 Price 100p Order Code: PR232 PR 3 - Price: 300p

~ REPLACEMENT IDLER TYRES |

5 < REL -
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See Page 198
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|Akni M32773 01 Ferguson  PUS1380 o7 VXP0433 T15
M2366960J2 ITo2 PUS14024A ITas VXP0453 T8 Price:

Goldstar  VXP0521 Ti7 PUS5373 o9 VXP0521 7 20p each

Hitachi 6861471 IT03 PUS5374 IT10 VXPO581 T18 16p each pack of &
6851482 ITo4 Natlonal  VXP0229 IT11 Sanyo 1430662715620 IT13 13p sach pack of 10
6836671 IT05 Panasonic VXP0343 iT12 Sharp NIDLOOOSGEZZ IT20

JVE PUABBITR IT08 VXP0344 IT13 NIDLOOOSGEZZ T2}

i VXPO401 e INEYOICTGEZ7 DR T2 2 A S e e e
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PINCH ROLLERS

Mode "~ Price | Model Price | Model Price | Modet Price | Model Price
{aKal FVHPB15, 619, 620, szz 710,713,715, 716, | BRS600, 605, 747, 777, 920,925 1a0p | NS7000 . 120p | 681, 632, 684, 685, 693, ST
{510, V59300, V59500, VSS700, VSBBOO 720, 721,722, 725, 730, HAS10 140p | oRiON WCE88, 700, 772, 750, 779, 780, 781, 7810,
VF7100, VP77 FVHPE10, 830, 840 140p | BPS000, HRD'HID, 117, 120, 226, 225, VH1, VH2 140p | 782, 782MI2, 7822, 783, -

VS1, V52, V53, VS4, VS5, VSB, VS8, vss
V$12,V$15 140p
VS$105, 112, 115, 116, 120, 125,

126, 155, 155, 205, 220, 240, 224, 245,
VS247, 248, zsc 512, VS515, 515,

vSx9 140}
VS201, 301, 303, 304. 603, 608, 607, vss-s
VSP82, VRSB, VP82

V$125, V5155, V5168, V5220, VS240, vszsu
VS512 1
VS22, 23, 25, 35, 37, 33 53, 66, 75, 422, 425,
426, 427, 462, 465, 45

WS485, 765, 766, 767, m 53, 657, 965, 967,
/577, VSABSQ,

VSF10, 11, 12 15 1ao 150, 200, 210, 220,
221, 222, 23, 0,33

VSF330, 4, 5ou 550 VSPES, VSR 100, VX400,
450, 470 140p
VSF260, 261, 262, 265, 270, 274, 275, 280,
290, 340, 350, 410, 420, 43C

VSF421, a40, 450 455 480, 450, 487, 50,
560, 580, 590, 5

VSG20, 21, 2:424 zssoaauss 51,54,
55, 60, 64, 65, 70, 73, 74, 7

VSP110, VSXB6D, VSX58 140p
V17,20, 22, 23, 24, 25 zs 27.35,37,38, 83,
55, VSATY 775p
PINCH ROLLER ASSEMBLY

VS422, 425, 426, 427, 462, 465, 467, 285, 498,
765, 766, 767, 768, 885,

BE7, 965, 967, VSASE0, VSF1D, 11, 12, 14, 15,
180, 190, 200, 210, 220,

221, 222, 230, 240, 30, 300, 301, 310, 320, 33,
330, 4, 500, 530, 500.

VSR110, ¥5X 100, 400, 450, 470 800p
PINCH ROLLER ASSEMBLY

V5599 140p
ALBA

VCR3000X, VCR4000 140p
VCRS000, VCREJOD 140p

VCR161, VCR222
VCR?COO VCR7800, VCRB000,

140p

VCRBBD 1a0p
vrvw 140p
AMSTRAD

VCR1000, 2000, 2500, 4600, 4700, 5200, 6000,
6100, 5200, 8500,

VCRES02, usn:! seoa 8700, 8704, 8714, 8800,
804, 3000,

VCR3242, guo Dnaeao 8904,
TVRY, 2,3, 140p
VCRT000 140p
D900, DO#904, VCRELO0, 6100, 5200, 8600,
8602. 8503, 8504,

v;lﬁoema 8800, 900»9, 9140, 9244,

) 700p
PINCH ROLLER ASSEMBLY PART NC: 153148
TX3650, UF20, VCR3000, VCR3002, VCR000,
VCRI500 300p
PINCH ROLLER ASSEMBLY PART NO:

! 2554566

09900, 9904, TX3650, UF20, 22, 24,
VCA3000, 3002, 9500

V51004 V51104

FERGUSON

3vD0, 3VO1, 3Vi6, 3V22, 323, 3va4, 1292,
B300, B0, 8302, 8903, 8304, 8906, BAOI,
B91Z, BYZ2, B923, 8924, BI25, BI29 140p
3v28, 3vaq, 3v31, 3V3z, 3vSZ, 8930, 3931
8933, B40, 8941, 8942

3V3s, 335, 3v38, 3V30, 3V4Z, 3v43, SVM
3V45,3v48, 3V49, 3V53, 3vD4, 3VE5, V56,
3V57, 358, 3V59, 3VB5, FV10, FVI|, FV12,
FV1;.8943 B944, 8945, 8947, 8948 140p

%
£9501, 8951, FV10B, 11R, 13H, 141‘,205.21;?',
221, 260, 31R, 32U FVZ3H, 395, 41R, 421, 508,
51R, 520, VC14IL 40p
FVATH, FV44L. FV46T, FV43H,

FVS7H 140p
gg'“ﬁ. 3V36, V38, 3V38, 3vag, BI3

1100p
PINCH ROLLER ASSEMBLY
3V42, 343, 3144, 3VA5, V48, 3VE3, 3V64.

40p
140p

3VES, 3V56, 3V57, 8945, 3947, 8948 1350p
PINCH ROLLER ASSEMBLY
Fva7, FV57, FVE8 350p
PINCH ROLLER ASSEMBLY

140p
Fv41l. 925p
PINCH ROLLER ASSEMBLY

3v58, 383, 3V84, 3VES, FV1D, 11,12, 13, 14,
20,21, 22, 26,90,32, 13

Fvas, VeuiL 875p
PINCH ROLLER ASSEMBLY

FVa2H, Fy4dl, FV4sX, FV46T 700p
PINCH RCLLER ASSEMBLY

FVE1, FVB2, FVE7, FV 68, FV20, FVT1, FV72,
FV74, V77 778
PINCH ROLLER ASSEMBLY

EISHER
£VHP4Z0, 520, 530 140p

FVHPS0S, 506, 907, 908, 910, 911,815,916,
918, 870, §75, 580, 950, FVHP 5000, 5005,
5050, 5075, 5100 1400
VER330, VBS3500, 7000, 7100, 7500, 7600,
9000, 5500 140p
FVHD230, 250, 270, 470, 20000, FVHP3, 210,
250, 200, 210, 1100,

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

FYHP320410, 420, 430, 440, 445, 470, 475,
FVSP2905, 495, 2905

FYHD140, FVHDAS, FVHDSS, FYHP1, FVHP10,
FYHPZ0 140p
FYHDI40, 40, 55, FVHP1, 10, 25, 30, 40, Aooo
FVHS 1350p

10, 30
PINCH HDLLER ASSEMBLY
GDLDSTAR
GHVYS, 1221, 1232, 1233, 1240, 1241, 1242,
1243, 1244, 1245, 1248, 140p
GHV12£7 1249 1250, 1266, 1290, 1291, 1285, |
1296, 1
GHV1391 IBDIJ 2145 3000, 3010, 4400, 4410,
51, 8000, B200, GHVE210, 8215, 8430
GHVP1240, 1241, 1247, 1248, 1250, 1291,
GHVP1255. 1296, VCPADOO, 4100, 4130, 4200,
4300, 4301, 4305, VCP4308, 4310, 4311, 4315,
4316, 4320, 4321, 4325, 4328, 4350, GSE1290.
1291, 1255, 1296, 1297, 1881, 1910, 20005,
2000 140p

HITACHI
VT, 11, 14, 16, 17, 18, 19,33, 34, 35, 350, 36,
39, 88, 339, 680, 4300,
VTS000, 5030, 5500, 8500, 6800, 7000, 8000,
8300, 8500, £700, 930, VTE500, §700, 9900,
VMEO 140p
VTS, 52, 57. 61, 62, 63, 64, 65, 85, 66 88, 100,
10, 191,113, 115, 116,
VT120, 122, 125, 128, 130, 135, 136, 145, 150,
168, 170, 175, 230, 235.
VT250, 255, 258, 260, 400, 405, 410, 413, 414
415, 415, 438, 420, £25

VT426, 428, 430, 431, 435, 438, 450, 458, 510,
815,517, 518, 30, 515
V526, 530, 535, 536, 540, 545, 546, 548, 570,
575, 576, 680, 585, 568
\TE40, 330, VTFS0, 665, 70, 770, 724, 775,
780, 745, 860, 861, 865,
VT30, 1000, 2000, VTLCS0, VMS38, 620,
622, 625, 626, 630, 635
VTMB36, 840, 845, 645, 720, 722, 725, 726,
727,728, 730, 731, 735,
NTM736, 740, 745, 746, 748, 753, 754, 820,
821, 822, 825, 830, 831,
VM35, 630, 840, 847, 845, 970, 921, 922,
925,030, 931,
VTS80, 85, 590, 895VM200, 7300, 2380, 3200,
3280, 500, VMS7200 140p
V13050

140p
VT410, 420, 428, 430, 450, 498, 518, 520, 522,
530, VF770, 760,
VTMS8, 622, 722, 740, 748, 753 550p
PINCH ROLLER ASSEMBLY
VTF150, 155 130 185, 250, 255, 760, 285, 280,
265,350, 3
VTF360, aas vmm: 141,145, 125,210, 211,
212, 215, 220,
VTN230, 231, 235 284, VTSI
HINARL
V20H, VXLS, VXL6, VXLT. 8, 9, T0, 11, 18,90,
H13Y, VIV100, 200 140p
VXL2, VXL3
VXL4, VXL20, VXLIS
VIVID0, VXL10, VXL11, VLXS,

130p

140p
140p
vXL90 700p |
PINCH AOHLER ASSEMBEY
W20H_VXL5, VXLE MOD KIF 275p |
J.v.C.
HHA2200, 3300, 3330, 3360, 3660, 4100,
7700

1.
HA2650, 7200, 7300, 7350, 7600, 7610, 7650,
7655 140p
HRO110, 111, 120, 121, M0, 141, 142,143,
180, 152, 156, 157, 158,
HRD180, 220, 225, 250, 257, 445, 455, 565,
566, 725, 755, HRPS0, BPS000, BR7000,
BAS611, 811 140p
HRE520, 540, 550, 560, 580, 600, 610, 620,
637, 640, B41, 650, 660,
HRDE70, 720, 730, 740, 770, 820, §30, 840,
850, 870, 280, 910, 960,
HRD980, HRDX20, 22, 25, HRJ200, 205, 210,
215, 300, 315, 316, 318
HRJ&00, 405, 407, 410, 411, 415, 415, 507,
600, 605, 610, 615, 715, 815
H.97, HAS£700, 5800, 5900, 6800, ssoo
SR3200, 330, 368
HROD170, 171, 180, 210, 214, 217, 230, 300
320, 321, 330, 337, 350,
HRD370, 400, 430, 220, 241, 470, 500, 530,
700, 759, 950,
ggﬁ%sooo 5500, 8000, 9000, BR7030, 7040,

40p

455
PINCH ROLLER ASSEMBLY
HAD140, 141, 142, 143, 150, 152, 157, 158,
160, 565, 566, 725, 755,
1350p

HRPSO

PINCH ROLLER ASSEMBLY
HRD1S20, 510, 520, 521, 522, 525, 527, 560,
600, 610, 620, 637, 541,

HRDE59, 720, 830, 840, 910, HRJ205,
HRS3800

PtNCH ROLLER ASSEMBLY

HR7030, BAS600, HRD16D, 170, 171, 180, 190,
210,211,217, 227,

HRD239, 271, 300, 310 320, 321, 330, 337,
350, 480, 430, 44D,

HRD470, 500, 530, 7(!] 750, 850, HRSE000,
5500, 9000 875p
PINCH ROLLER ASSEMBLY

HRD&40, HRDS550, HRD580, HADGS0, HRDB6E,

350p

HRDIED 00p
PINCH RQLLER ASSEMBLY
HRJ600, HRJ605, HRIB1S,

| HAS9200 875p
MATSUI

VX6000, 730, 735, 750, 755, 765, 800. 850,

V5888 140p
V1000, VX 2000, ¥X2500, VX3000,
VXBOOCA 140p

MITSUBISHI

H$12, 5300, 5424, 5500, HSB11, 12, 16, 21,27,
31, 32, 41,51, 52 B2,

HSE2, 16, 17, 21, 22, 27, 31, 32, 41, 561,52,
82, HSM1000, 130, 120, 35

0. 16, 170, 190, 210, 23, 25, 250, 27, 33, 34, 35,
386,37, 370, 380, 35, 450, 5

4, 55, 585, 57, 58, 59, 68. HEMS2, 8, HSS 11,
14, 15, 17, 13, 25 5600, HY
E125, 150, 303, 83, SVE900, 8920 750p
PINCH ROLLER ASSEMBLY PART NO:
9480020010

HSETY, 12, 16, 17, 21,22, 27, 31, 32, 41,51,

, 5300, 5424, 5800, HSB11, 12, 186, 21, 27,
31, 32, 41,51, 52, 82, HSM1000, 110, 120, 150.
HSM186, 170, 18, 190, 210, 23, 25, 254, 27, 30,
33, 34, 35, 36, 37, 370, 38, HSM230, £0, 45,
430, 50, 54, 55, 555, 57. 58, 59, 60, 68,
HSMS2, 9. HSMX1, 18, 19, 2, HS51%, 12, 14,
15, 17, 18, 21, 25, 8800, HVF 125, HVF150, 303,
85, SV5900, 8930 140p
H5200, H5300, HS301, H5302, HS303, H5304,
HS310, H5320, HS330, HS360,

S700 140p
HS306, H5307. HS318, HS319, HS337, H5338.
HS347, HS348, H5400, H5410, HS411, HS412,
HS5:21, H5480, HS710, HSB 10, HSB20, 30,
HSE 10, 20,

30,70 140p

MNATIOMAL PANASONIC

NV100, 180, 300, 330FX, 332, 333, 340, 366,
600, 638, 3321,

AGS01D, 6015 6100, 6200, 8200, 6303,
7450 140p
NVZ30, 250, 260, 280, 370, 350, 430, 431, 433,
450, 460, 455, 470, 480

NVE30, 556, 730, 770, 780, B10, 830, 850, 870,
890, 2000, Z010, 3000,

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

NVB610, 8620, NVG11, 14, 16, NVGT, 10, 12,
1s, 18, 39, 139, 400,

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

M 140p
NVGS, NVG120 140p
A6840, 6720, 7150, 7330, 7350,

7355, 7650, NVHE5, 75, V.30, NVi20, 23, 25,
28, NVG300, NVF8S5, NVF70, NVFS1T NVFS
100, NVG 19, 20, 25, 33, 40, 50,

NVVBO0D0 140p
NVD48, NVD80, NVG21 NVGA5 uop
NVJ700PX 40p

NVHD100, NvHD101, NCHD90, NVSD30
NVSD40 125p

PINCH ROLLER ASSEMBLY

AGB150, 5250, 5700, 6024, NVD38, 48, 80,

NVF55, 65, 70, 75, 77,

NVFS1, 100, 200, 88, 80, NVG 18, 20,21, 22,

7%, 28, 300, 33, 40, 45, 48,

NVGEQD, NVHS5, 75, 72, NVJ30, 33, 35, 37, 40,

42,45, 47,

NVL20, 23, 25, 28, NVWW 1 300p

PINCH ROLLER ASSEMBLY

NEC.
N830, 831, 832, 833, 855
PYC2300. 2400, 740, 744, 746, 760, 764

766 140p
DX1000, 1600, 1800, 2000, 3000, N9012, 9013,
5014, 8016, 3023

NGG34, 9053, 3054, 9055, 5056, 4066, 9096,
9110, 9120, 9510, 9526,

N9530, 9610, PX 1200 140p

DSB000G, DX4000, N9O77

VC150, 180, VH3, 33, 200, 201, 705, 212, 250,
254, 288, 300, 309, 312,

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

VHF2A, VP2348

COMB 15000, 15000 HV03, EVH50, NEVH
REVHM, NEVHM

TVPZ30RC, VCP, vnua 30, 103, 300, 358, 350,
362, 400, 416,512,

VH530, 532, 535, 536, 600, 630, 635, 640, 665,
730, 735, 744, 734,790

VHECO, 820, B50, 828, 893, 900, 930, $40, $42,
974, 1012, 1040, 10

VH1060, 1070, YHTI00, 1120, 1204, 1440,
1500, 1660, 1800, 2004,

VH2151, 2308, 22042400, 2500, 2600, 2700,
VH2960, 2870, 3050,

VH3060, 4000, 4008, 4010, 4012, 4015, 4035,
4020, 4300, 5020,

VP 10, 200, 220, 225, 245, VR821, 925, 1032,
2949, 2959, 2957, 2066, 2979, 2980, VTV300,

40p

VX120, 75, 30 140p.
PHILIPS

VR6460 VRE920 140p
VR2020, VA2021, VR2022, VR2023,

VR2024 140p
VRST11 140p
VRE540

140p

DVES6, 586, VR702, 703, 6485, 6585, 6589
6785, 6880, 5348

VR225, VRE442, VAE542, YRE543, vnsst:.
VRE347 445R9

DV4B4, 662, VR2220, 2300, 2324, 2330, ma
2340, 2359, 2414, YR2480, 2485, 2686, 2485,
2490, 2498, 2840, 6462, 6463, 454, 6360,

VRE660, 6350, 6861, 6962, 6863 140p
N-1700, VR2870 140p
VR2025, VR6580, VG581

140p
29586, VAA260, 6343, 6448, 6445, 6548,

6648 140p
PRESSURE ROLLER ASSEMBLY P$403-40205
DV185, 196, VA211, 2115, 212, 213, 223, 286,
291, 292,311, 312, 313,
VR3210, 3219, 322, 3229, 323, 53530, 486,
471, 562, 562,571, 761,

VR201, 202, VAZ03, 302, 303, 305, 6180, 6182,
6185, 6285, 6290

VRG291, 6293, 6362 6367 6390, 6391, 6383,
8467, 6458, 8470, 6561

VR6570, B581VREGT0, 6676 6710, 6760, 6781,
6762 6870, 6970,

VRES75, B5BI, 635B7, 68584, 71584, 71585,
72388, 72888, 925831, 20DV1, 20DV2,
20AW7, 21DVI, 2102, 25807, 25802, 25B11,
25B12, 300V2, 310V1, 31DV, 31DV335B02,

35803,
35B05 35B11 35812 35813 280p
VA231, 232, 332, 427, 4229, 512, 5229, 722,
7228, 723 40p
VREG) PR3S 140p

ANYO
YHR1100, 1110, 1350, 1200, 1300, 1500, 2100,
2300, 2370, 2500,
VHRZ700 3350 FvR220

VTC9300, VICM10, 20, 11, 21, 30, 31, 46, 50
VPRSB00
VHR3100.3300, 3310, 3400, 3500, 3700, saoo
VHRD300, 700 140p
VTC3000 145p
VHR120, 130, 14, 141, 143, 14, 150, 151, 153,
154,15, 6, 171, 194, 22
[ OVHR23, 235, 240, 244, 250, 253, 274, 27, 297,
310, 330, 335, 350, 390, VHRA100, 4105, 4150,
| 4200, 430, &304, 4350, 4400, 474, 4770, 5080,
VHAS100, 5200, 5300, 5350, 5600, 5700, 8350,
7100, 7200, 7250,VHAT26C, 7300, 7400, 7440,
7500, 7520, 7530, 7540, 7700, 774, 780,
QVHR7S10, 800D, 8070, 8109, 8200, 8250,
8500, 8800, VHRD4400, 4410, 4500, 4500,
4610, 4710, 2830, 6700, VHRST00 140p
VCR100 140p
WHR120. 135, 150, 190, 4156, 4160, 4350,
5200, 5240, 5350, 7200, 7250, 7260, 7700,
VHRD42£10, 4610, 4710, 4850, 5450,

VHRST60 975p
PINCH ROELER ASSEMBLY

VHR3100, 3200, 3300, 3310, 3400, 3700, 3800,
VHRD500, 7000 1350p
PINCH ROLLER ASSEMBLY b
SHARP

VC200, 381, 383, 384, 385, 385, 384, 290, 393,
200, 2300, 3300, 6000, ;
VL6200, 6200, 7300, 7700, 7750, 7800, 8300,
£38, 9100, 9300, 3400,

V3500, 8600, 8700, 9800 40p
wC300, 387, 802, 471, 473,477, 481,482, 483
486, 468, 496, 500, 57

573,581, 582, 583, su, 585, 8481, VCEF3,
VCSW20E, VCA1033 140p
VC108, 208, 405, 408, 550, 600, 651, 671, 674,

VIDEO LAMPS

| PINCH ROLLER ASSEMBLY

| ve78s, 786, 787, 793, 800, 7810, 7822, VCT72,
VCBF3, VCEV3, VCA 100, 102, 104, 131, 140,

170, 202, 203, 211, 234, 303, 501, 502,
VCASD2, 5011, VCD801, 802, 851, 852, 831,
882, VCM73_ VCT73, VCiT2,
VCB361 180p
vCz20 140p
VCA10, 306G, 60, 163, 105, 106, 111, 113, 131,
211,244, 254, 33, 36, 36,

| VCA37, 39, 40, £2. 454, 4. 47, 48, 50, 505, 51,

52, 53, 54 55, 57, 58, 505,

VCABD, 505, 618, 62, 63, m', 68, 1037, 11613,

VCB311, 320, VCB597, VCO8AS, 806, 810, 815,

VCH20, 81, 855, 910, VCS 1000, VCT31C,

VCT410, 610, ¥CT 1314, 5313, VE780  140p

VC7B0, 790, VCA10, 103, 1031, 105. 106, 211,

244, 254, 255, 30, 35,

VCA34D, 43, 47, 50, 60, 605, 615, VCO306,

815, VCHBY, 81, 83, 85,

VCH885, 87,910, VCS 1000,

510, 610, VCTI314,

VCTS313

PINCH ROLLER ASSEMBLY

SAISHO

VHL3. YR1000, 2000, 2500, 3200, 3300, 3500,

3600, 3650, 3300, VRS4400, VRSS00C  140p-

VR3400 1400

SAMSUNG

SVT18, 717, VBS10, 520, 610, 616, 617, 619,
620, 626, 627, 629, 300,

V910, V1510, 520, 611, 616, 621, 626, 900,
910, VX510, 520, 516,

VX617, 619, 626, 627, 629 140p
SVX301, 303. 305,307, 319, 322, VBT10, 713,
750, 770, 971, 8220, VB8225, V1710, 730, 750,
770, T30, &220, 8225, 970, VX710, M2
VX720, 730, 750, 770, 790, 825, 8225, 70,
971, 972, 8220, PX980, 981, 982, SES00C,
9001, §X7120, 7121, 7220, 7221, 7230,
SXT301. VK820,

VPX31 140p
VX9880, 140p
FX31 B, 32R, PXR30, SV80, SX3230, 3231,
3260, 3261, VS390, VX30, 31, 32, 3560, 3561,
370, 375. 330, VK300, 301, 306, 307, 320,
VK321, 326, 330, 331, 336, 337, 350, 351,
358

VCT212, 310.4!0.[
525r.||

140p
PX990, 991, 292, 511230, 1240, SVX4000, 503,
504, 600, $X1230,
$X1221, 1260, 1261, 1568, V11566, VPK43,
VX1230, 1260, 1261, VX1560, 1567,
1850
SONY
SLCS, 6, ¥, SL3000, B0GC, 8080, 8200, sum
SLTEME, SLT7ME
SLCY, 20, 28, 30, 33, 44, SLHF100, SLF1, 11,
20, 25, 30. 35, 60, 100,
5LF200, SLF6OPS, SLF90E. SLFH150, 850,
SLK88, 95, SLT20ME, SLTIOME,
SLTSOME 140p
BMC 100, BMCZ00, BMCS00 140p
SLV261, 202, 301, 302, 401, 402, 801,
802 140p
SLV210, 270, 273, 275, 3, 353, 373,410, 415,
474, 856, 115 300,
SLV757, 777 uop
SLvass 140p
SLV275, 282, 315, 325, 353, 363, 373, 410, 415,
416, 474,625, 656, SLV715, 725, 727, 757 T,
815, 825, SLVX30, 50, 55
S$LV425, 213, 225, 252, 255, 262, SLVXL,
20,3
S1¥215, 216EE., 275, 282, 315, 325, 353,
363EE, 373, 393, 410, 415,
SLV416EE, 474, 484EE, 555UC, 558, 578UC,
579, 585HF, 595HF, SLVBOW, 615, 625, 656,
676UC, BBBHF, 596HF, 715, 725, 727, 757,
SLV7678, 777, B15, 825, SLVET. 8.
95LVX30AS,
SLVX3SAF, SLVX50AS, SLVX55DH,
| SLVX658R, SY0120, 160
PINCH ROLLER ASSEMBLY PART NO:
X37277101
| SLV210,212, 270, 273, 275, 285, 300, 310, 335,
| 425, 427 350p
PINCH ROLLER ASSEMBLY
SVA700.8750, 9700, VHR3100, 3200, 3300,
| 3310, 3200, 3700, 3800, VHRD500, 700 1350p
PINCH ROLLER ASSEMBLY
suoo, 200, SLC20, 30, 33, 34, 40, 42, 80, 88,
9, SLF1, 20, 25, 30, 35, 45, SLF60, 85, 73, 90,
| SLHF100, 150, 950, SLXSS, 95, _SLa1700, T
‘]

140p

140p

1250p

518550, SLT0, 30, 50

|K’IodeI;E Description Order Code  Price | Modals & Description Order Cods  Price | Models & Description Order Code  Price | Modzls & Deszription Order Code Pricej
|UNIVERSAL VIDEQ LAMP 9V VL01  25p | AWA, AKAI ALBA, AMSTRAD, VLOS5  100p | AKAI, GRANADA (VHSTJ2), VLO?  25p | AUTHENTIC [N850), DECCA vio7  40p|
H0mV (310mm WIRES} BLAUPUNKT, FERGUSON, FIDELITY, HITACH (VT3000}, ITT (VR3912, |
[PANASONIC ViDEQ LAMPS Vo2 30p | FISHER. FUITSU, FUNAL GEC., VRP3833), JVC {HR2200, 3300, {VAB300), GRANADA [VHS7J3,
¥ | GOLDSTAR, GRANADA, GRUNDIG, 3330, 3660), MITSUBISHI {HS200). WJ, Wa3), TTT (VR3913, 3974,
[SHARP VIDEG LAMPS V102 "30p | HINARI, HITACH, ETT, JVC (HRD TELEFUNKEN (VR519, 518, 610). |4 S i
HITACHI 5381682 V763, VT64) VL04 13sp | SERIES}, MATSUI, MITSUBISHI, THOMSON (VK300, 305, 306, 3301}, 3963) JVC (HT7200, 7300, 7350,
VIDED LAMPS NEC, ORION, NATIONAL, FERGUSON (300, 16, 22, 24, 3292, T T
= PHILIPS, SAISHO, SALORA. 8900, 8901, 8902, 8903, 8909, 672 LEFU ( , 620,
| ' 0 4
JAKAI IVS10L,GRANADA VLO6  49p | SAMSUNG, SANYO, SHARF, 8922, 8925}
(VHSXJ3), TT (VR3993,3994), JVC SIEMEN, SONY, TELEFUNKEN 528, 540, 549, 620, 640, 920, 1920},
{HR2650, 7600, 7610, 7650, 76551, : : i | BLAUPUNKT, ORION (VH1, 24, VL02  30p
TELEFUNKEN (VRE30, 535, 539, 550, THOMSON TOSHIBA | NATIONAL (NV200,2010, 3000, THOMSON (va100, VK308, 309, 312,
630, 650), THOMSON (V309, 316, 357, .GRANADA (VHSAY3),SHARP VL0S  45p | 7000,8150, B200, 8400, 8500, 8610, 4101, FERGUSON (3v23, 28, 30
VK309, 411,TX8000}, FERGUSON (VC200, 381, 384, 385, 386, 388, Lsszn) SHARP (VC2300, 6000, 6200, i oy
13v31, 8341, 8942 . N 390, 393, 9300, 9500, 9700) 16300, 7300, 7700, 8300} 8923, 8924, 8929, 8930, 8931, 8940)
—_— e . Fle =y — A ———— = —
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AMSTRAD =3 HITACHI NVSOONVEE8
VCR700 VTHIATS Conrents Ecoaamy Kit Comgnts 4
Contents Contents BELT SET. PINCH ROLLER. BELT SET, PINCH RCLLER
| BELT SET. PINCH ROLLER. REEL IDLERL VIDEO LAMP BELT SET PINCH ROLLER. TENSION BAND. IDLER TYRES PLAY IOLER. FF/REW IDLER, PLAY |DLER TYRE. FR/REW
Drder Code: SK41 £550 | Drder Code: SKoB £5.00 | TENSION BAND IDLER TYRE
i Order Code: SK25 £12.00 Order Code: SK26 f500
FERGUSON & JVC "c:‘"‘f:"n‘f i i
RS o, BELT SET. TAUP REEL TABLE BELT SET. PINCHROLLER e PR e
| Contents Ecomomy Kit Contents T e SUOTIN BECT.LOADING BELT  SLOT IN BELT. LOADING BELT.
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER \DLEA. ELUTCH FLATE. TRBLETYRE PINCH ROLLER. [DLERUNIT, PINCH ROLLER. IDLER TYRE
| CLUTCH MECHANISM, TENSION  SUPPLY CLUTCH, TAKE UP TENSION BAND TENSION BAND
{ BARD CLUTCH % . Order Code: SK13 £5.50 Drdar Code: SK20 £2.00
! S e B T o | Crder Code: 5K £13.00 Ordar Code: SKé6 ars
4 VTS2/E 1 SL/EVBY BB BE5A0 NVIT/NVIR0/A80E30 780230/ 850 AG2100PK/AG2200PK
3VERIYELSS Contents Economy Kit Caoteats Conrents Economy Xit Conterts
HAD 1701 8021 (V23 300320/ 3 70/ 4004 30/530/ 700750 BELT SET, PINCH ROLLER, BELT SET, PINCK ROLLER BELT SET, PINCH ROLLER, BELT SET. PINCH ROLLER
HAS5000 FRREW ARM. CLUICH PLATE.  F/REW IDLER {DLER, TENSION BAND I0LER TYRE
Contents TENSION 8AND Order Code: SK2Y £5.00 Order Code: SK2 o7
BELT SET. PINCH ROLLER, IDLER ARM, TENSION BAND Drder Code: SK49 £14.00 Drder Code: SIS0 £300
Order Code: SK&4 £1.00 NVITI/NYTS8
WTA00/A05/ 4 107 13/ 14715118/ 420/25/26:28¢430/3 1/ 3VARASL 438/ Cantents £Economy It Ceatents
V29V §10/520/25°26 53035/ 36/ S0/ 46/ AR/5 10V 755 5/ SBVEEE BELT SET. PINCH ROLLER, BELT SET. PINCH ROLLER
| HRT200/7300/ 7350 Contents IDLER UNIT. TENSION BAND IDLER TYRE
Contwars TIMING BELT. PINCH ROLLER. FR/REW ARM. CLUTCH BASE. Grder Code: SK17 £6.00 Order Code- SKI8 a2
BELT SET, FINCH ROLLER, TENSION BAND, 10LER TYRES TENSION BAND SHARP
Order Code: SK0S £5.00 | Order Code: SKE2 275 | Vel
Conternts Econamy KIt Contents
VIV, 383949 V;W 28 0L 38 RISy BELT SET, PINCH ROLLER. BELT SET. PINCH ROLLER
HRDIIQYIMAZZS l_m.m REZL IDLER TENSION BAND, REEL IDLER TYRE
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