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Welcome to the Uni range of universal pre-programmed
remote controls covering tne leading brands of television,

(1) BRAND-FOR-BRAND REPLACEMENTS
Each Uni remote covers allthe TV’s
from one major manufacturer as well
as many ¢lones

CODELESS SET-UP

Ready to use in seconds - just follow
the simple instructions and the Uni
remotes are fully operational

TELETEXT AND FASTEXT

All the Uni remotes support Fastext
and o wide range of the other
Teletext functions {as long as the
original TV supports these functions)

PRE-PROGRAMMED FOR THE
LATEST MODELS

As well as operating current and
earlier models the Uni remotes also
contain preliminary information for
operating new TV models

(3) EASILY DISTINGUISHABLE

FROM OTMER REMOTES

Available in distinctive colours which
makes it easy to pick out the uni from
nornmial remotes

(3) REPLACE BROKEN OR LOST
REMOTES

CUSTOMER CARELINE AVAILABLE
FOR ALL UK CUSTOMERS

BRANDS CURRENTLY AVAILABLE
Panasonic - Sony - Phillips - Hitachi
Mitsubishi - Nokia - Samsung

, A B A Ffor more information| on! the Uni
7 /A\ | o | 8 l 202 l 9 l 9 remote rangeiandlother/replacement
l m.\{u < and/universaliremoteicontrols;
=0 L Eax: 0181 202 0015 calliusinow.
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2:5GHz frequency meter for

| under £100?Normally, the

| FC2500 2-5GHz frequency

. meter retails at £116.33
including VAT. But for a limit-
ed period Television, in con-
junction with Vann Draper
Electronics, is making this
instrument available exclu-
sively to readers at the spe-
cial price of £99 - including
VAT and postage - represent-
ing a discount of £17 on an
already low price. See page
361 for ordering details.
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Revolution

- The updated CD-Rom catalogue now
contains even more information

587,0_00 Descriptions

351,000 Part Numbers

" 300,000 Products
3,000 Pictures,

Now with interactive COPLINK giving up to
the minute information and availability.

TECHLINE is always available.
‘Should you require any technical help
or advice on 0891 615915.

(*all calls charged at premium rate).

DE-ZINE-LINE, Willow Vale’'s FREE
planning service designing your
professional sound and communication

system. Phone or Fax
Gerry Bevan on 01635 254218.

“C.0.P.S. computer ordering parts
system via our ‘viewdata’ based
~ order/enquiry system.

Call willow vale
0118 .987 6444

FaR willow vale
0118 986 7188

] OF
| SPARES

Authorised Spares and Accessories
Distributors for:

® Sharp ® Pace

® Philips ® Nokia

e JVC ® Matsui

® Grundig ® Ferguson
® Tatung ® Saisho

Genuine manufacturers’ parts available
for many other premium brands.

Sound and Security Division
Distributors for:

@ Adastra ® Goodmans
o Altai ® Inkel

® Aiphone ® Jamo

® Audio Technica © Millbank

® Audix ® Next Two
® Baldwin-Boxall @ Philips

® Bose ® Secure Care
e Computar ® Shure

® Domineye e TOA

® Eagle ® Trantec

® ERL ® Univox

WILLOW VALE

[ENEICITIRIOINICISHUIIMIITIEID]
'The Better Choice'
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Crunch Time Coming

glance. TV is in for a glorious, digital

future. Digital transmissions will mean lots
and lots of channels, which is what people
want, isn’t it? Plenty of choice. Sport galore,
popular films as and when you want them,
plenty of scope for minority-interest program-
ming and so on. Let’s sit back and enjoy it,
while the broadcasters rake in the shekels. But
it might not turn out quite like this. In fact
there are at present so many problems that
many of those in the broadcasting and elec-
tronics industries may be cursing the day
when digital TV was first proposed.

Not least of the worries is the fact that dig-
ital TV is quite a gamble. We are told that the
analogue TV switch-off will be just a few
years hence, by which time we will be enjoy-
ing a much wider choice of programmes with
better quality vision and sound. But this all
depends on whether the public goes for digi-
tal TV with sufficient enthusiasm. If it turns
out to be a costly debacle, we could find our-
selves left with the present services. The dig-
ital broadcasters will need all the marketing
muscle they can gather: the fact that the digi-
tal TV set-top boxes are to be subsidised is an
admission that persuading the public to go
digital is not going to be that easy.

The overriding consideration is the pub-
lic’s likely response. People do a lot of view-
ing already, and must be reasonably content
with what’s being offered to them. The fact is
that a saturation point has long since been
passed. The total number of hours devoted to
viewing has declined slightly in recent years.
This is not surprising: there are many other
demands on people’s time. It is very unlikely
that, however many channels are on offer,
viewing will increase significantly. Especially
as we've got to fit all that internet browsing

It all seems so straightforward at first

in! All this means that new services can suc-
ceed only at the expense of existing ones.
BSkyB has been a remarkable success to date:
is it feasible to suppose that the company can
produce a repeat performance?

One factor is who gets going first, BSkyB
via satellite or BDB via terrestrial transmis-
sions? BSkyB had planned to start up first,
and probably will. But the satellite is not up
yet, nor are the set-top boxes in production.
BSkyB has the advantage of being able to
offer more prospective channels, but a new
dish will be needed in addition to the set-top
box — unless the 19-2°E or 19-2/13°E dish is
swung to 28°E (where the digital signals will
come from), losing existing services, or a
motorised system is installed. More expense
for prospective viewers. At least with BDB
the existing aerial will suffice. Once viewers
are confronted with this, will they bother with
a dish change?

One thing seems reasonably certain: few
people are likely to opt for both prospective
services. Why should they, in addition to what
they already have? Ah, but “content is king”
as they say in the media world. People will
sign up if the programmes are sufficiently
enticing. Obviously so, but we shall see. Sport
and films are the big attractions. If BSkyB or
anyone else can corer the market, it’s hard
luck for the other broadcasters. Fortunately no
one is likely to have a deep enough pocket to
be able to dominate in this way.

The broadcasters have to generate the
income required to finance their services,
either by subscription/pay-per-view and/or
advertising. People are sensitive to what they
may be asked to pay, especially as broadcast-
ing has traditionally been, in a sense, ‘free’. If
you can get people to pay extra to watch
something special, it means they won’t be

¢ COMMENT

watching something else. Advertising revenue
depends on the number of viewers who switch
on. It will be spread more widely, and will
bring in less per channel. It’s a sort of no-win
situation.

This may be an unduly pessimistic view,
but investors don’t seem to have been greatly
encouraged by the prospects: at the time of
writing, BSkyB’s shares are trading at around
360p compared with a high of 666p or so dur-
ing the past year. It’s hardly a vote of confi-
dence.

The preparations for digital TV have been
a bit of a botch, with several postponements to
the planned start of the services. BSkyB’s
satellite, Astra 2A to be more exact, has taken
longer than expected to build. There have
been many problems with software and get-
ting the required clearance from the broad-
casting regulatory authorities. The delays
have affected set-top box manufacturers
adversely, coupled with which Pace seems to
have a problem with patent fees. No one, at

present, is happy.

The future must lie with digital delivery
eventually, since the technology is superior
and offers more for less in terms of spectrum
space. But it’s unlikely that there will be a
huge, sudden rush to acquire digital set-top
boxes or receivers. One danger is that the gov-
ernment might be ‘bounced’ into forcing the
issue by switching off the analogue signals
prematurely. We should be left with our usual
services until digital TV really does look like
taking over — as 625 lines and colour did thir-
ty years ago.

Meanwhile a lot of nail-biting is in
prospect for those involved in getting digital
TV started — BSkyB and BDB in the UK.
They could well have a difficult time, for sev-
eral years at least.
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Possibly a FIRST AGAIN, you can search our www site for video spates, semiconductors, remote controls, satellite gear, line output
transformers and CCTV componeats. Its simple and will only cost the price of a local call. You can ordet parts, enquite about
parts, o simply send a message. All at the cost of a local call. If you don't have the gear to access the intemnet get straight in touch

with your local computer suppliet or ask us for a fact sheet.
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» Economic supply TV & Video parts
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25C2235 036 7806 060 BC550B 016  BRX4O 043 B2X61120 028  M494B1 - 1185  T9053V 1.35 TDA36538 154  UPC574)  0.86
25€22% 036 7809 069 BC550C 009  BRYSS 028 B2X6113 011 M5218L 069  T9064V 187 TDA3653C 2.82  X2402p 5.78
25C2240 Q21 7812 052 BCSS6A 0.1  BSX20 035 BIX6Il6 019  M54544L 204 TATI20P  0.66  TDAI653CQ 257  ZTK3B 0.28
252271 067 78105 035 BC5568 014  BT139600 129 BIX6120 019  MS8655P 496  TA7280P 274  TDA3G54  1.44  ZIX650 051

I 32 Temple Street, Wolverhampton, WV2 4AN, UK Tele ++ 44 (0)1902 773122 Fax + 44 (0)1902 29052'
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ductors I.C's etc.
arts, heads, belt kits etc.
note controls etc. etc.

SATELLITE

R it since oonsumcr REPAIR
satellite T\( hc has built M ANU AL

massive data base on nc
receivers. Not only on their faults, on 7
common and less common but

gad@ Martin bﬂﬂg‘ m'dCPdl e
expertisc o the subjoct, ha S e
previously been  involved  wil P
Wt% testing  and L=l

. has become established as a mnasmsn 9

ﬂ:csub]cctdocsntstandsnll.Ncwmodds,ncwfaulls there is
sonﬂhmgmadd,Sohctewchavadxefowthodmon,

whnrhasbcm letely updated and now has 240 pages - the

ptcvnmxsedmon 135, In addition to receiver fault notes and
mfbrmanonyou’llﬁndmanyusd'\ﬂbunousequmnesfor

% codes, resetting installation choices to
andotimlesswdllmownopcrauons, pracuml
mfommmn on LNBs thh zg current drains, a list

KIT6 £6.58 Pace D100,120 manufactorers and sugarers ad and other useful matmal,
KITS £5.95 Puce MSS100 allpmcmndmamoc ire-0 binding so that the book lies  flat
KITI0 £13.11 Pace MSS5500,1000 on the bench.

Resoupthecost with your firstrpaie! £16, 95
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Reports from
Adrian Spriddell
l. Field and

Gerry Mumford

Mitac 1564PDM

The brightness was very low when
this monitor was first switched on.
It improved after an hour. The
cause of the trouble was the line
output transformer. A.S.

Royal DN1782G

This monitor was dead. Checks
showed that the BU2527AX line
output transistor was short-circuit. I
fitted a BU2527AF as a replace- -
ment then turned attention to the
line generator circuitry. One leg of
the line oscillator transformer’s
centre-tapped winding was found to
have burnt off. Fortunately there
was enough of the remains of the
lead-out wire for it to be reconnect-
ed.

In addition the 22 resistor in
series with the emitter of the line
output transistor had gone open-cir-
cuit. A.S.

Taxan MV789LR

There was very high brightness, the
front panel control having no
effect. R325 (27kQ) in the bright-
ness control network was open-cir-
cuit. A.S.

ICPI VGA 72G9140

This monitor was dead. It didn’t

take us long to discover that the

33kQ, 1W resistors R603/604 in

the power supply were open-circuit.
S.

Mitac AM4050PD

This monitor was dead — its line
oscillator had stopped. There was
no supply to this stage because of a

dry-joint at jumper wire JW806 in
the feed to the line oscillator trans-
former. :

We’ve had several of these mon-
itors in recently with bad joints.
They look OK, but when touched
with a hot soldering iron the solder
falls off, revealing a blackened
component or jumper leg beneath.
It’s worth checking the six 47kQ
resistors on the CRT base panel and
the legs of the RGB output transis-
tors.

Another tip: to correct a poor
black level, check C763 (47pF,
100V) by substitution before
adjusting the first anode supply
potentiometer. A.S.

Ultra UM1595

The picture was compressed at the
top. A new TDA8172AP field out-
put chip restored linear scanning.
AS.

Eizo 9060S

The power supply would run for
only 1-5 seconds then switch off.
The cause was eventually traced to
€963 (33pF) on the power supply
PCB. A.S.

AST VGA LR14
Changes colour after half an hour
was the complaint. I didn’t have to
wait: this monitor did a fair imper-
sonation of disco lighting from
cold, and got worse as it warmed
up! It’s almost identical to the
Viglen CA1426LT, but uses a con-
ventional CRT instead of a
Trinitron CRT. The CRT base is
easy to work on (the Viglen version
has a clamp band that secures the
CRT base to the CRT neck), and
there’s no danger to the print lands
when the tinplate screen is unsol-
dered — it slides on, and is secured
by solder bridges to wire links at
either side and a pressed out
‘tongue’ which is soldered to the
print side through an aperture.

The soldering was sparse. With
a gentle tug, the blue transistor
came away from the PCB. The
other two video output transistors

itors

had clearly visible fatigue marks
around all three pins. I recommend
that when resoldering one of these
AST or Viglen monitors the PCB is
thoroughly defluxed and all weak-
looking solder joints are attended
to. LLF.

ADI PV4a48

This monitor was completely dead
because of a power supply blow
up. Casualties included the
2SK2038 chopper transistor Q901,
R990 (0-33Q2, 2W) and the BY V28
rectifier diode D962 on the sec-
ondary side of the power supply:
Q901 and D962 were short-circuit.
Replacements got the supply going
again, but the line output stage
would shut down very quickly.
This was because the HT (B+)
voltage at the LOPT was high
(about 140V instead of 90V). The
cause of this was the 2SB649A
power switching transistor Q921
which was also short-circuit. G.M.

ASTVision 4L CMC-1423B1
There was no picture, though the
LED lit up and a faint clicking
noise came from within the moni-
tor. The cause was not the usual
blown line output transistor but the
associated resistor R516 (1€, 1W)
which was open-circuit. G.M.

Commodore JD144K

This monitor displayed a white
raster. When the brightness control
was at its minimum setting how-
ever a very faint picture became
visible. With the brightness control
at maximum, the tube’s G1 voltage
was at less than +1V. R437
(220kQ, 0-25W) in the brightness
control circuit had risen in value to
300kQ. G M. -

AOC CM335

This monitor was dead because one
of the series-connected start-up
resistors R907/8 (220kQ, 0-5W)
was open-circuit. As is usual with
start-up resistor pairs only one of
them had failed, but for reliability
it’s best to replace them both. G.M.
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Free cover disk and reader offer

Test Equipment has come a long way over the last few years. Traditional ‘benchtop’ instruments such as oscilloscopes are
giving way both to smaller hand-held units and more recently to PC-based instruments. Pico Technology is at the fore-
front of these developments and, in conjunction with Television magazine, gives you the chance to save 15% off the pur-
chase price of any Pico product.

The disk on the cover of this magazine contains two programs: the first is a demonstration version of PicoScope for
Windows (see screen shots below) and the second an on-line catalogue and order form that allows you to buy any Pico
product at a 15% discount. Alternatively you can order either the ADC200 or 0sziFOX oscilloscopes using the order form
below. Please note that this offer is valid until 15 April 1998.

The ADC200 range of PC-based oscillo-
TranSform Your PC scopes offers performance previously avail-
into an oscilloscope, spectrum  able only with the most expensive ‘bench-

analyser and multimeter . .. top’ scopes. By integrating several instru-
ments into one unit, the ADC200 is both

flexible and cost effective. There are three P o
models in the ADC200 range (see the on-line L {FE= e

catalogue on the floppy disk for full details 5
and specifications). For video signals the
ADC200/50 is an ideal solution. It combines **

a dual-channe! SOMS/s digital storage oscil- :
loscope with a 25MHz spec- I j'*V\NW t

v

ALY

PEETy T

.

.

trum analyser. The screen
shots of PAL video signals
shown opposite were cap-
tured using an ADC200/50.
Connection to a PC gives the ADC200 the edge over traditional scopes:
the ability to print and save waveforms is just one example. Advanced
trigger modes, such as save to disk on trigger, make tracking down those
elusive intermittent faults much easier. The ADC200 is supplied with
Pico Scope for Windows (see disk for demo version) which is powerful,
yet simple to use, especially with its comprehensive on-line help.

A scope at your fingertips...

Oscilloscopesiwere once heavyzand:clumsy o handic butioverithe yearsitheyive
gotsmallerand ismallersThellatestdevelopmentin this ficld hasjustarrived: a digi-
talistorage:oscilloscopesin i handyislim housing. scarcely longer than a penciliand

aboutas thickias your thumb:
Despiteiitsismallisizefis performance canmaich
thatolruserviceroscilloscopes Withasampling rate

Ofup 0 20MS/sevensignals infmicroprocessor cirs

cuits;canbeirecordedUsing s voltmeter-function,
numeric AC and;DC voltages can be Casilyimeas
sured:

Thedow costolithe osziEOX oactherwithithe

Tunitesmallbsizesmakestividealifor any:electronics +VAT

cngincer-who needsithe ultimatciing portability.

r ], A o T T T T T T T T T T T T T T T T T T T T T T e e e e e e ———————— e a
EQ“'Ck order form Tel: 01954 211716. Fax: 01954 211880. E-mail: post@picotech.co.uk i
1 > I
1
Pico g
! Technology Limited Please send me: ADC200/20 Qty:___ @£255+p&p+VAT =£302 !
5 -ADC200/50  Qty:__ @£340+p&p+VAT =£406 1
H Delivery details ADC200/100 Qty:___ @£425+p&p+VAT =£506 .
| Name: . 0sziFOX Qty:__ @£68+p&p+VAT =£84 |
| Address: Creditcard [J Cheque O Total: £ i
E Card number Expiry date i
- VS
1
E Post code Signature E
I.____________..___________________________________________'_ _____________________________________ ]
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BSkyB’s Digital Launch

According to BSkyB, its digital satellite TV service will Concern about regulatory clearance, delays in confirm-

start before the end of June. The company is to order one
million set-top boxes which will be manufactured by
Pace, Panasonic, Amstrad and Grundig. They are to be
made available to viewers at a subsidised price of around
£200.

The original plan was that the subsidy would be pro-
vided jointly by BSkyB and British Interactive
Broadcasting (BIB). But the fact that BSkyB owns 32-5
per cent of BIB has concerned the European Commission,
from which clearance is required. BSkyB has now
announced that to start with it will provide the subsidy

ing the orders, and problems with the final specification
for non-exclusive software for interactive operation have
all contributed to a delay in the start of set-top box pro-
duction. Some observers continue to feel that the start of
the service may be delayed until the autumn.

Incidentally British Digital Broadcasting (BDB) will
also be subsidising the cost of the set-top boxes required
for reception of its digital terrestrial transmissions. The
cost is put at some £550m over twelve years. BDB will be
spending £150m on promoting and subsidising its ser-

vices, which are due to start this autumn, over the next
two and a half years. :

US TV Goes Digital

The first digitai terrestrial TV (DTT) services in the USA are to start later
this year — working receivers, many with HDTV capability, were on dis-
play at the Las Vegas Consumer Electronics Show in January.
Broadcasters have assured the Federal Communications Commission
(FCC) that transmissions will be available in the ten areas of greatest pop-
ulation density — New York, Las Vegas, Chicago, Philadelphia, San
Francisco, Boston, Washington, Dallas, Detroit and Atlanta, which account
in total for thirty per cent of the population — by May 1999. Services are to
be extended to the next twenty main areas by November 1999. The digital
signals will be able to provide either standard or HDTV resolution depend-
ing on the receiver being used. The FCC expects the analogue TV switch
off to occur in the year 2006, when the freed spectrum space would be
auctioned off for other uses.

Setmakers that are to launch digital TV receivers this year include
Sony, Philips, Panasonic, Hitachi and Sharp. The industry expects sales to

itself.

A digital image filter chip, type GF2246, that
provides the 75MHz gerformance required for

HDTV operation has been introduced by
GarfField Microelectronics, Norfolk House,
Herriard Business Park, Herriard, Basingstoke,
Hants RG25 2PN (01256 384 300). It forms
part of the company’s range of building blocks
for digital TV consumer and broadcast applica-
tions. The filter is ideal for pixel interpolation in
image manipulation and ﬁ’:ering a,pplicafions:
when used with an image resampling
sequencer, it can perform bilateral interpolation
of an image at real-time video rates.

312

be around 100,000 in the first year, rising to one and a half million in
2002. A boom period is assured if things work out this way!

CRTs

The increasing amount of effort
being put into flat-screen display
technology doesn’t mean that the
CRT has reached the end of its
development. Sony has come up
with a new version of the Trinitron
called the Wega — after the bright-
est star in the Lyra constellation. It
has a much flatter screen and, to
increase the length of the electron-
lens system, a longer gun. The
result is a bright picture with twice
the resolution of previous Trinitron
tubes. Corner resolution is particu-

larly good. Sets fitted with the tube
were on show at CES, Las Vegas.

Toshiba has announced, in
Japan, a series of wide-screen mod-
els (32Z1P, 32Z1D, 28Z1P and
28Z1D) that are fitted with a
newly-developed, virtually-flat
CRT. They employ progressive as
opposed to interlaced scanning, and
will be compatible with the
Japanese digital TV broadcasting
system. Transmissions are due to
begin in the year 2000. The sets
will not be sold outside Japan.
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News from CPC

As part of a £10m investment aimed at further increasing CPC’s
business capacity over the next six years the company has bought
almost six acres of land adjacent to its Faraday Drive, Fulwood,
Preston site. CPC is also running trials of an on-line catalogue
service which the company expects to introduce later this year.

The investment project will be split into two phases, the first
starting this year with the building of a 56,000 sq ft warehouse.
Phase two, scheduled to start in 2000, will add a 60,000 sq ft
building which will include a high-bay (20m tall) warehouse.
When both phases have been completed, CPC'’s total storage
space will be around 270,000 sq ft.

CPC has added a range of compatible repair and replacement
parts for video games consoles to the computer spares and acces-
sories the company already stocks. Because of their specialised
nature, spares for games units are often difficult to obtain in the
UK. CPC can now help with controller replacement pads, circuit
diagrams for popular video games systems, game cartridge open-
ing tools, replacement cables, connectors and a selection of mem-
ory cards. A ten-piece kit of compatible replacement parts for
games controllers is available, containing all the commonly need-
ed items for repairing two controllers.

CPC has also launched a new support service for customers
needing assistance with its preprogrammed remote control hand-
sets. The Remote Control Help-Line, number 0891 633 261, is

.

TELETOPICS

|

Items from CPC’s new range of video games parts.

specifically designed to assist end users of universal handsets. The
line goes directly to a help desk centre manned by a team of qual-
ified technical personnel. Calls are charged at 50p per minute —
the line is open from 8.30am to 5.30pm Monday to Friday. Extra
capacity is being built in to serve customers requiring technical
assistance with other CPC products.

Philips’ Chip Developments

Philips has been investing heavily in its TriMedia processor tech-
nology — several hundred engineers have been working on the
project. The stage has now been reached where Philips is in talks
about second sourcing and joint industry development of the pro-
cessing architecture. The TriMedia processor can be used as the
basis of a number of chip sets for various consumer information
and entertainment applications, and can bring consumer-quality
video and audio to PCs.

The stage of the technology is the use of a very long instruc-
tion word (VLIW) central processor core, enabling five instruc-
tions to be processed per clock cycle. Thus some four billion
operations per second can be carried out at the relatively slow
clock rate of 100MHz. Further development aims to increase the
frequency to 133MHz and then 166MHz. The TriMedia compiler
can be used with C programming, and handles the VLIW schedul-
ing as part of the compilation processing,.

A single-chip TriMedia based digital TV design called TM2 is
due to be released later this year. The technology is already in use
in a Samsung set-top box, while Polycom’s videoconferencing
unit uses two TriMedia chips. Philips’ aim is that the top TV
manufacturers will adopt the technology for their digital TV prod-
ucts, opening up a huge market.

Another major development from Philips is the recently
announced TDAB(060 chip, which is the world’s first zero-IF
QPSK downconverter IC for use in digital TV tuners. Zero-IF
simply means that there is no need for a mixer-oscillator and IF
section: the output from the dish is processed directly, enabling
receivers for DVB and DBS broadcast systems worldwide to be
implemented using only three low-cost ICs instead of five.
Manufacturing costs are reduced by minimising the component
count and eliminating the need for IF circuit alignment. The over-
all saving can be as high as 30 per cent. In addition screening is
simplified — intermediate frequencies are a common source of
radiated interference.

There are also performance advantages. Since there is no possi-
bility of an IF interfering with other signals in the receiver, the
number of errors present in the MPEG digital video and audio
information extracted from the broadcast signal is reduced, partic-
ularly under poor-signal conditions. The result is better picture
and sound quality.

The TDA8060 covers all the frequency bands in use worldwide
for digital video broadcasting (DVB) and direct broadcast satellite
(DBS) systems. It is also compatible with the SMA-TV standard
currently being developed in the USA.

Video Developments

JVC has developed the DualCam, which is a combined VHS-C
camcorder and digital still camera. The digital camera section
can store up to 44 pictures in flash memory in the standard
mode, or up to 22 pictures in the fine mode. These stills can be
displayed as thumbnail images on the camcorder’s LCD screen
or fed to a PC. They can also transferred to VHS-C tape. The
DualCam Model GRX880 is due to be released in May.

Sony has developed a new videotape library system known as
SmartFile. It stores information about the programmes recorded
on a tape in a memory IC inside the cassette label. Stored details
include programme name, channel number, date and length.
VCRs for use with the system are equipped with two SmartFile

sensors to read the data and display it on the TV screen being
used. One sensor is on the machine’s front panel, the other
inside. Sony is to launch the system in the UK later this year.
More on these new technologies in next month’s CES report.

The Sharp Viewcam Model VLDC3H is a highly compact
(167 x 101 x 73mm) digital video cassette system that weighs
just 595g. It has a 4in. LCD screen, a 270° rotating lens and
provides several special effects such as still and strobe.
Maximum recording time is two hours in the standard mode, 50
per cent extra in the long-play mode. Price is around £1,500.
An optional digital stills unit, Model VR3SUP, is available for
an extra £300.
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Test Report

The Peak

DCA50

Component
Analyser

The DCA50 provides a simple, fast method of determining what an
unknown device is and its pin connections. Michael Dranfield finds it
an invaluable aid for the service department

ing transistor pin connections, you need the new

DCAS0 Component Analyser from Peak Electronic
Design Ltd. Though measuring only 13 x 6-5 x 3cms, it’s
a very advanced semiconductor device checker.

What it Does

The DCAS0 automatically identifies the nature of almost
any bipolar or MOSFET transistor, diode or LED when
the device is attached to its clip-terminated, colour-coded
connecting leads. You simply connect the unknown
device to the gold-plated crocodile clips, any way round,
then press the small, blue recessed button to start the test
routine. After a couple of seconds the large, clear two-
line character liquid-crystal display (65 x 1-5cm) pre-
sents the results. The finding is displayed for about twen-
ty seconds — even when the device under test has been
disconnected.

I f, like me, you find data books a real bind when check-

On Test

As a first test I connected a 2SC1815 transistor to the
clips. It’s a general-purpose Japanese transistor. After
pressing the button and waiting briefly I was greeted
with the following information: NPN transistor, Hfe 380,
RGB = EBC. The latter indicates that I had connected the
emitter to the red lead, the base to the green lead and the
collector to the blue lead. Truly amazing!

The current gain (Hfe) finding for a bipolar transistor
could be very useful for engineers who deal with
audio/hi-fi equipment, where an amplifier might require
a matched pair of transistors to provide optimum perfor-
mance.

I must say that I was surprised to discover the extent to
which the gain of a bipolar transistor can vary, even with
devices that have come from the same batch. I checked
ten 2SC1815 transistors taken straight off a bandoleer
and found that the Hfe figure varied between 90 and 400.
Presumably the Thorn T numbered transistors, such as
the T9053, were gain-selected BU devices.

The DCASO0 can display gain figures from 5-995. In the
case of high-gain Darlington types, such as the TIP110,
a small arrow is added next to the figure 995 to indicate
that the gain exceeds 995.

In the unlikely event that the DCASO cannot identify
the device you have connected to it, the message “no
valid part found” is displayed. This message also appears
if the device is defective or its operational parameters are
outside the limits listed in the User Guide.

With a diode or LED you simply use any two of the test
leads. When an LED is tested its anode and cathode are
identified and the device flashes on and off. No current-
limiting resistor is required — the DCAS50 limits the test
lead currents internally to very safe levels. With a zener
diode you can check the polarity but not the reverse
breakdown voltage.

A useful feature is the ability to check three-terminal,
surface-mounted double-diode networks. These are used
extensively in camcorders but look just like a surface-
mounted transistor. The DCASOQ detects the two junc-
tions and alternates its display between them, telling you
whether there is a common anode or a common cathode.

Most MOSFET transistors can be checked, the DCAS0
indicating the gate, drain and source connections, also
whether the device has a p or an n channel. The rare
depletion-mode MOSFET cannot be checked.

In General

The source of power is a PP3 (or equivalent) battery —
one comes with the unit. Should the battery voltage drop
below 7-8V the DCASO0 displays the message “warning
low battery” before it starts to carry out a test. The bat-
tery should last for up to eighteen months. There is auto-
matic power on and power off.

The unit has two good-quality fibreglass PCBs inside.
One is fitted with a custom-programmed PIC16C64
microcontroller and six smaller chips — all surface-
mounted. The other one holds the liquid-crystal display
and its driver chips.

This is a good-quality piece of test equipment that should
provide years of service. I have found it to be invaluable.

The DCAS50 does not seem to be available through any
of the large distributors. It can be bought direct from
Peak Electronic Design Ltd., 70 Nunsfield Road,
Buxton, Derbyshire SK17 7BW at an all-inclusive price
of £59. Peak’s telephone number is 01298 70 012, the
fax number being 01298 70 046.
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The Joule A-400 Radio Decoder

If you already service car audio equipment, the A-400 could
prove to be a very valuable additional source of income for

your company.

Electronic Sound Systems
Hilton Road, Aycliffe Industrial Park

Newton Aycliffe, Co. Durham DL5 6EN
United Kingdom

Tel:

+44 (0)1325 307442

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

For Your Radio Decoding Requirements

p_- 1

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

demonstration.

PHILIPS PM3217 (This is a proper scope)
Dual Trace SOMH/ Defay Sweep Incl 2 Probes
£400

HC3502
Dual Trace 20MHZ EmV-20V/Div; 0.2 p Secs - 0.5
Sec/Div. X-Y; X5 magnifier; TV Sync ete
Hardly Used £150 Un-used £200

THE CLASSIC TEKTRONIX 400 SERIES

468 Digitat Storage Dual Trace 100MHz Detay
466 Analogue Storage Dual Trace 100MHz Delay ..
475 Dual Trace 200MHz Delay Sweep .
485 Dual Trace 100MHz Delay Sweep.

FLUKE PM3082 2+2Ch 100Mi-2 Delay TB Cursors.

PHILIPS PR3295A Dual Trace 400MH: Dual T8 Qelay Cursors IEEE msn
TEKTRONIX 24564 4 Trzce 35CWHz Detay Sursors etc.
TEKTRON1X TAS465 Dual Trace 100MHz Delay Sursor
TEKYRONIX 2215 Dual Trace 64MHz Delay Sweep .
PHILIPS 3055 2+1 Ch 50MHz Dual TB/Delay...
PHILIPS PM37 Dual Trace 50MHz SCOPEMETER Dig Stora)
60ULD 051100 DualTrace 30MHz £200 With Delay
GOULD 0$300 Bual Trace 20Mitz.

AND REMEMBER ALL DUF: EQUIPMENT IS TESTED PROPERLY!

MARCONI 2019 Syn AW/TM Signat Gen 8004z-1040MHz.
MARCON) 2019 Syn AW/TM Signal Gen S0KHz-1040MHz .
MARCOXI 2018 Syn AW/TM Signal Gen B0KHZ-520MH: ...
MARCOX) 2017 AM/FM Signat Gen 10KHZ-1024MHL..........

FARNELL SSG520 Syn AM/TM Signal Gen 10%Hz- 520MHz
FARNELL PSG520 Syn AMU/TM Signa) Gen 10KHz-520MHz Portabie
MARCOR 6311 Programmable Sweep 10MHz-20GHz .

MARCON] 20225 AW/TM Signal Gen |0KHz-1GHz
HP. HGSGASW Signa) Gen 0 1-990MHL......
WP, i Gen SO0z 51740
I(P GélﬂAMM'M Signal Gm SO0KHZ-024Miz ..
PHILIPS PM5193 Programmable Syn Func Gen 0. IMHI SGMI
PHILIPS PM5192 Programmable Syn Func Gen 0.1MHz-20MHz
HP. 33254 Syn Function Gen 21NMz...

PHILIPS PM5134 Sweep Func (‘tnﬂmlm ZMNI s.m/wm
PHILIPS PM5132 Sweep Func Gen 0,1Hz-2MHz Sine/Sq/Tri et

CLASSIC AVO8 MK5 in Case  FLUXE TTOMM 3% digit with
with Bateries & Leads €50  Carrying Case & Leads £60

RACAL COUNTERS

9916 10H2-520MHz
9904 DC-50MHz ..

RACAL 1998 Counter 1.3GHz............ £650
RACAL 1991 Counter/Timer 160MHz £450
RACAL 1990 Counter 120MHz.......... £300

SOLARTRON 7151 DMM 6% digit 1EEE £450
SOLARTRON 7150 DMM 6¥ digit IEEE £300
True RMS

Access

STEWART of READING
110 WYKEHAM ROAD, READING, BERKS. RG6 1PL
Telephone: (0118) 9268041, Fax: (0118) 9351696

Callers Welcome 9am-5.30pm Monday to Friday (other times by arrangement)

LOOK! ~

BRAND NEW OSCILLOSCOPES!
NEVER USED!! LIMITED STOCK!!

DMS 3850A Digital Storage/OMM

Handheld LCD display 2 Channel 50MS/S. Auto Range.
4 digit DMM/Capacitance/Frequency Counter. Battery
Opration or external 7.5-9VDC ie. AC Adaptor (Not sup-
plied). R$232 Comes in Black Carrying Pouch complete
with 2 scope probes; DMM leads; manual.

New Boxed For Only £400

DTS 40 Digital Storage

Dual Trace 40MHZ. 20MS/S Storage. Cursors + On Screen
Readout. Sweep Delay; Inerface etc. etc. Supplied Unused
in original box complete with 2 Probes & Manual,
Amazing Value at £400

DTA 20/40/60 Dual Trace

with Alt Magnification; TV Trig efc. ete. Lots of Specification.
DTA20 Dual Trace 20MHZ: £225

DTA40 Dual Trace 40MHZ - 12KV EHT: £300

DTA60 Dual Trace 60MHZ — 12KVB EHT: £375
All unused & boxed supplied with 2 probes & Manual

DTV 60 3 Channel 60MHZ Sweep Delay etc: £375
DTV 20 Dual Trace 20 MHZ: £200
All unused, boxed with 2 probes & manual

HOW DOES YOUR EQUIPMENT MEASURE UP? AT STEWART OF READING THERE’S ALWAYS SCOPE FOR IMPROVEMENT!

NEW AND HARDLY USED

PANASORIC VP8177A FM/AM SIGNAL GENERATOR
100KHz-100MHz; FM 0-100KHz; Output -19dB-99d8 AM
0-60%; 32 Preset Memory; Digital Display Frequency &
Output.

Used £450 Un-used £750

PANASONIC VP76374 STERO SIGNAL GENERATOR
Generates Broadcast FM-RDS/ARI. Preset memory; GPIB
Used £400 Un-used £700

KENWOOD FL180A WOW/FLUT-
TER METER 0.003%-10%; Freq
3KH2/3.15KHz RMS/AVERAGE/
PEAK: Weighted Filters; Digital
Display of rpm; 4 digit Freq
Counter (0.01KHz-9.999KHz/
0.01KHz-55KHz)
Used £400 Un-used £500

POWER SUPPLY Model HSP3010
0-30Volts; 0-10 Amps Current
Limiting. 2 Meters.

Used £160 Un-used £200

SD0DWILL GAG-808G AUDID

BODOWILL GVT427 DUAL
CHANNEL AC MILLIVOLTMETER GENERATOR Sine/Square
104V 300V in12 Ranges 10Hz IMHz in 5 Ranges 0.1%
Frequency 10Hz-1MHz Low Distortion 5 Steps Qutput

Used £100 Un-used £125  Attenuator Un-used £80

S00DWILL GFC 8010G FREQUENCY
COUNTER Range 1Hz-120MHz 8
Digit Display 15mV RMS Sensitivity

Un-used £75

ANALOGUE MULTIMETER Model HC260TR AC/DC Volts; DC
Current 10Amps; 17 Ranges; Continuity Buzzer; Transistor Tester
Un-Used £15
STEREO AUDIO BALANCE O UNBALANCED CONVERTOR
ie For Car Radio Servicing Un-used £20

(D= aile,

Used Equipment - GUARANTEED. Manuals supplied.
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists. Please check availability before ordering.
CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage.
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v/ Gives ALL set-up angles for
any dish (including
motorised), for any
geostationary satellite, for
anywhere in the World!

v/Includes databases of
virtually all towns and
satellites in the World!

v/Calculates detailed link
budgets, including digitall

v/Displays footprint maps in BMR.
PCX, TIFF and JPEG formats!

Derek Sfephénsoﬁ"s o

SATMASTER

> . | Post:-

VAutg ghet orrection! | uK: £2
‘e £ | ‘Europe: £3
u | RofW:£7

We Trythis PC program FREE on:

B W" lot . i .
W comes complefe http://iwww.swiftpub.u-net.com

DIGITAL
SATELLITE TV

by Dr Frank Baylin
o/ A completely revised and expanded fifth edition
of the popular Ku Band book!

/ Provides a comprehensive introduction to
digital satellite television!

v Or%anised into 16 chapters, the manual covers Postage:
dish theory, uplinks, multiplexing and error correction, yx: £6.00
uplink operation and digital compression systems! Europe: £10.00

¢ It also includes communication fundamentals, Rest of World: £19

troubleshooting and repair, and scrambling techniques! o
&/ A 'must read’ for anyone interested in modern satellite 6

DiGia
SATELTE 7y,

b
MO e v

communication!

5TH EDITION COMPLETELY REVISED & UPDATED FOR i998

< :SATELLITE BOOK

A COMPLETE GUIDE TO SATELLITE TV THEORY AND PRACTICE

WORLDWIDE ACCLAIMED BY THOUSANDS!

leaves no doubt ... lavish use of very

"... An impressive book ... practical
aspscts are dealt with in a way that
clear diagrams throughout."

Television

{ “FAnTa"all most of thefinformation

- you'liteverneed or want to know = °

ARgertpe o 106 somatmy tho bost
e: s 1t's'os gATR b

ﬁbﬂ.oﬁgvggd“,. S0 i e

5

What Satellite

A

SPECIAL OFFER - FREE WITH EVERY
ORDER OF 'THE SATELLITE BOOK'

N

s CLITE
SECRETS
REVEALED!

"... the most comprehensl T
inecigive and informative book ever
published on satellite television. "

Jack Armstrong
At least 50%
devoted to fault-
finding on specific
POSTAGE:-
UK: £5
EUROPE: £6
Rof W: £16

available by return post! Send stamped envelope for complete list.

SWIFT GLVSIONS

17 Pittsfield, Cricklade, Wilts, SN6 6AN, England |==
Tel 44 (0)1793 750620 Fax 44 (0)1793 752399

1 mode! etc, and

Offer subject to stock availability. You must state
you want to take advantage of this offer at the time
of erdering ‘The Satellite Book' @ £34 ea.

TV/VIDEO TROLLEYS

740mm TVT710

540mm TVT540 395mm TVT710
590mm TVT590
| 640mm TVT640 | | 300mm |
| [ |
710mm TVTT10 .
442mm TVT540 TVT590 300mm (345mm TVT710)
500mm TVT590
540mm TVT640 410mm 330mm
TVT640 l

TVT 540 FOR 14"/16" TV Spcs
TVT 590 FOR 20"/22" TV Spcs
TVT 640 FOR 24" TV Spcs
TVT 710 FOR 28" TV 5pcs

TVT MP1 510mm HIGH
IDEAL FOR BEDROOMS Spcs

£13.35 +VAT EACH
£15.15 +VAT EACH
£16.10 +VAT EACH
£23.70 +VAT EACH

£18.95 +VAT EACH

ALL UK MADE FLAT PACKED EASILY ASSEMBLED
AVF & B-TECH TV BRACKETS ALSO AVAILABLE.
10% DISCOUNTS ON ORDERS OVER £100 + VAT
PHONE FOR QUOTE ON ORDERS OVER £250 + VAT

THE DIAMOND STYLUS CO LTD

COUNCIL STREET WEST,
LLANDUDNO LL30 1ED

TEL: 01492 860880 FAX: 01492 850653

The T
headend | g
that says (B¢
YES to i

» Quality

- Ease of use

- Agility

= Each module an . !
almost total entity f..}-f-]~]-

 Superb value o

wis f s f o 8w o

e s o WY Gl such

WISI TOPLINE HEADEND

Never before has it been possible to offer — CHECK THESE FEA-
at competitive prices — a superior, easy-to- TURES
use headend range with high quality chan- s grelency 2?'5;’;;'3:”“""3
nel processing that allows the user to « Adjacent channel capable.
retain perfect vision and sound. WISI's « B/G. D/K, I, L, M TV standards.
breakthrough in headend modular design  « Modular system for headend
has processors for sateliite TV, terrestrial oo N SMATV and CATV
TV and radio. Each individual module incor-  « Modutar for sateliite TV, terrestri-
porates its own control system enabling A o sareite radio. SAT
quick and easy set up. These channel « Individually programmable mod-
processors come together in an “all-in-one"  ules.
base unit which contains all necessary * High output level.

. . . * Wall mounting or 19" rack
accessories for ease of ordering — no addi-  ount with lockable cabinet
tional items required! door.

U. K. STOCKIST

1.W.HARDY

May we send you full details?

A Breakthrough
in Headend Design

J. W, HARDY COMMUNICATIONS. 231 Station Road, Birmingham B33 888 Telephone 0121 784 8478 Fax: 0121 789 7931
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WIND GENERATORS 380 WATT

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

PLANS

PORTABLE X RAY MACHINE PLANS Easy to construct
plans on a simple and cheap way to bulld a home X-ray machinet
Effective device, X-ray sealed assemblies. can be used for experimental
purposes. Not a toy or for minors! £6/set. Ref F/XP1.
TELEKINETIC ENHANCER PLANS Mystify and amaze your
friends by creating motion with no known apparent means o1 cause.
Uses no electnical or mechanical connections, no special gimmicks yet
produces positive motion and effect. Excellent for science projects,
magic shows, party demonstrations or serious research & development
of this strange and amazing phychic phenomenon.

f£4/set Ref F/TKE1,

ELECTRONIC HYPNOSIS PLANS & DATA This data
shows severalways to put subjects underyour control. Included s a full
volume reference text and several construction plans that when
assembled can produce highly effective stimuli. This matenal must be
used cautiously. It is for use as entertainment at parties etc only, by
those experienced in its use. £15/set. Ref F/EH2.

GRAVITY GENERATOR PLANS This unique plan demonstrates
asimple electrical phenomena that produces ananti-gravity effect You
can actually build a small mock spaceship out of simple materials and
without any visible means- cause it to levitate. £10/set Ref F/GRA1.
WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 volts of
discharge, experiment with extraordinary HV effects, 'Plasma in a jar’,
St Eimo'sfire, Corana, excellent science project orconversation piece.
£5/set Ref FIBTCILGS.

COPPER VAPOUR LASER PLANS Produces 100mw of
visibte green light. Highcoherency and spectral quality similarto Argon
laser but easier and less costly to build yet far more efficient This
particular design was developed at the Atomic Energy Commusion of
NEGEV in Israel. £10/set Ref F/CVL1.

VOICE SCRAMBLER PLANS Minature solid state system turns
speech sound into indecipherable noise that cannot be understood
without a second matching unit. Use ontetephone to prevent third party
listening and bugging. £6/set Ref FAVS9.

PULSED TV JOKER PLANS Little hand held device utilises
puise techniques that will completely disrupt TV picture and sound!
works on FM tool DISCRETION ADVISED. £8/set Ref F/TJ5.
BODYHEAT TELESCOPE PLANS Highly directional long
range device uses recent technology to detect the presence of living
bodies, warm and hot spots, heat leaks etc. Intended for security, law
enforcement, research anddevelopment, etc. Excelient securtty device
or very interesting science project. £8/set Ref F/BHTY

BURNING, CUTTING CO2 LASER PLANS Projects an
invisible beam of heat capabfe of burning and metting matenais over a
considerabledistance. This laser is one ofthe most efficient, converting
10% input power into useful output. Not only is this device a workhorse
in welding, cutting and heat processing materials but it is also a likely
candidate as an effective directed energy beam weapon against
missiles, aircraft, ground-to-ground, etc. Particle beams may very well
utilize a laser of this type to blast a channel in the atmosphere for a high
energy stream of neutrons or other particles. The dewvice is easily
applicable to burning and etching wood, cutting, plastics, textiles etc
£12/set Ref FALCT.

DYNAMO FLASHLIGHT Interesting concept, no batteries needed just
squeeze the trigger for instant light apparently even works under water
In an emergency aithough we haven't tried it yet! £6.99 ref SC152
ULTRASONIC BLASTER PLANS Laboratory source of sonic
shock waves. Blow holes in metal, produce 'cold’ steam, atomize
liquides. Many cleaning uses for PC boards, jewllery, coins, smaliparts
etc. £6/set Ref F/ULB1

ANTI DOG FORCE FIELD PLANS Highly effective circuit
produces time variable pulses of accoustical energy that dogs cannot
tolerate £6/set Ref F/DOG2

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

PHASOR BLAST WAVE PISTOL SERIES PLANS
Handheld, has farge transducer and battery capacity with external
controls. £6/set Ref F/PSP4

INFINITY TRANSMITTER PLANS Telephone line grabber/
room monitor. The ultimate in home/office security and safety! simple
to use! Call your home or office phone, push a secret tone on your
telephone to access either: A) On premises sound and voices or B)
Existing conversationwith break-in capability for emergency messages.
£7 Ref F/TELEGRAB.

BUG DETECTOR PLANS Is that someone getting the goods on
you? Easy to construct device locates any hidden source of radio
energy! Sniffs out and finds bugs and other sources of bothersome
interference. Detects low, high and UHF frequencies. £S/set Ref F/
8D1.

ELECTROMAGNETIC GUN PLANS Projects a metal object
a considerable distance-requires adult supenvision £5 ref F/EML2.

ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND! £5/set Ref FIEMA1
PARABOLIC DISH MICROPHONE PLANS Listen to distant
sounds and voices, open windows, sound sources In 'hard to get' or
hostile premises Uses satellite technology to gather distant sounds
and focus them to our ultra sensitive electronics Plans also show an
optional wireless link system £8/set ref F/PM5

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY
AND HIGH DC VOLTAGE, SOLID STATE TESLA COIL
AND VARIABLE 100,000 VDC OUTPUT GENERATOR
PLANS Operates on 9-12vdc, many possible experiments £10 Ref

COLOUR

VIDEO
CAMERAS,

BRAND NEW AND, CASED, FROM £99.
Works with most modern video's, TV's,
Composite monitors, video grabber cards
etc
Pal, 1v P-P, composite, 75ohm, 1/3" CCD, 4mm F2.8,
500x582, 12vdc, mounting bracket, auto shutter,
100x50x180mm, 3 months warranty,1 off price £119
ref XEF 150, 10 or more £99 ea 100+ £89

HYDROPONICS

DO YOU GROW YOUR OWN?
Wehavea full colour hydroponics catalogue
available containing nutrients, pumps,
fittings, enviromental control, light fittings,
plants, test equipment etc

Ring for your free copy.

*HEMP SEEDS
Pack of 50 seeds plus 60 page
growing guide £9.95

*Home office licence required for growing in the uk.

1998 Bull Electrical colour
catalogue now available,
ring for your free copy!

Free gift!!

100 free ring magnets with any
order over £20, just quote ref
'Christmas one' to qualify!

Smallest Integrated Radar « Laser Detector

SUPERWIDEBAND
RADAR DETECTOR
360 deg COVERAGE

Detects both radar and laser, X, K, superwide KA bands. LED signal
strength display Audio and visual alerts, Atert priority, Rear and front
facing optical waveguides, Triplecheckverification, city mode, tutorial
mode, dark mode, aux jack, volume control. These may be

illegal to use in certain countries.

11"x2.7x4 6"

Superband £149 ref RD2

Our new 1998
catalogue has
worms, getyour
free copy today!!

PLACE YOUR ORDER
VIA OUR WEBSITE AT
BULL-ELECTRICAL.COM

BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 5QT. (ESTABLISHED 50 YEARS).
IL 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 323077

E-mail buli@pavilion.co.uk

Tagged 4aH D nicads (saft)
unused
Pack of 4 £10 ref DNIC2

TZS4 INFRARED

NIGHT SIGHT

One of ourtop most selling night sights 1sthis Russian TZ84 This sight
enable you to see in very low light levels, or with the aid of the butlt in
nfrared iluminator- in total darkness 1n 1/4 moonlight you would spot
a man at 150m, in total darkness at 75m. Magndication 2.3x
240x66v190mm,0 Bkg, focusing range 1 Sm-infinity, M42 camera
mount included, runs on 2xAA battenes, 100mm focal length, 8 deg
illuminator divergence, 50hrs continuous (no lluminator) 10hrs with.
carryingcase and strap

TZS4 Nightsight £199 ref BAR61




Reports from
Michael Dranfield
Pete Gurney, LCGI
Hugh Cocks
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Amstrad SRD510
If the problem is patterning that
sweeps vertically and is especially
easy to see on dark scenes, first try
replacing C46 (470pF, 10V). If this
doesn’t clear the fault, replace C86
(100pF, 16V) which is next to TR9.
If you repair Amstrad receivers on
a regular basis it’s worth getting a
hundred 47k 0-75W metal-film
resistors, part no. 337-377, from
Famell Electronic Components (phone
01132 636 311). These resistors are
rated at.350V. Fit them and you will
never get a comeback again. M.Dr.

Pace SS9000

The owner of this set was new to the
area. After moving in he found that
his receiver refused to power up with
the dish connected. I was told that the
power supply had been rebuilt some
months previously.

After checking for feeder shorts
etc. I turned attention to the power
supply. With the set on the bench it
was obvious that even without an
LNB connection the supply line volt-
ages were much too low — the 5V
line was at nearer 3-8V. Scope
checks showed that the electrolytic
capacitors on the secondary side of
the supply were intact, but I replaced
them all anyway because they were
the original ones which do tend to
dry out. I then replaced the usual
items on the primary side — the 100€2
resistor R5, the 1pF capacitor C11
and the potential divider that supplies
pin 7 of the TDA8380 chopper con-
trol chip U23 — though their values
were all correct. Further checks
showed that the voltage at pins 14/15
of U23 was a little high. When the
0-22Q) fusible resistor here (R13) was
checked it was found to have risen to
almost twice the correct value. As a
result, the power supply was in the
current-limit mode. A replacement of
the specified type restored correct

ellite Notebook

supply line voltages and cured the
fault. P.G.

Hwa Lin Modulators

Pace SS9000/9200 series receivers,
also the D100 and D155 MAC
decoders, use Hwa Lin UHF modula-
tors. In recent weeks I've had three
separate SS9200 receivers and one
D150 decoder that have produced
good pictures via the scart socket but
poor video quality with the UHF out-
put. The symptoms were tearing on
captions and wobbly verticals. No
amount of TV receiver fine tuning
helped.

The culprit is soon found when
you remove the modulator’s cover. A
1pF capacitor, normally green, is
used for video input coupling. It’s
next to the preset resistor and the
third modulator pin from the left-
hand side of the can, looking in from
the rear of the receiver (mains input
socket on the left).

For good measure, also replace
the other two electrolytics in the can
— the adjacent green one is 0-1pF, the
black one by the intercarrier sound
coil 10pF.

The problem must be coming to
light now that these capacitors have
taken their maximum dose of heat as
a result of living inside the receiver.

The modulator in Model SS9000
is slightly different, with two inter-
carrier sound coils. I’ve not as yet
had the capacitor problem with this
one — probably because fewer of
these receivers are still in use. H.C.

Pace MSS100

One of our customers rang to com-
plain that a flashing, unset clock was
always present with radio reception.
TV channels didn’t display the
clock. The clock display on a blank
radio screen can be switched on and
off by pressing the i and store but-
tons in quick succession — whether

or not the menus are locked with a
PIN.

I’ve never really understood the
clock feature with Pace receivers. If
the mains power is removed, even
briefly, the time is lost. In this part of
the world (Portugal), where power
supply cuts are fairly common, it’s
barely worth setting the clock with a
new installation. It would, ideally, be
nice to have the clock retain memory
—even limited - in the event of a
power supply failure, or to have the
facility in the set-up menu to add or
delete the clock. Failing this, how
about replacing the flashing clock,
when it’s not set, with just a non-
flashing “clock not set” message?
H.C.

The Green Box -
A few weeks ago [ installed a num-
ber of Pace MSS100 receivers at
holiday villas. With one exception,
each villa had its own fairly recently
installed terrestrial TV aerial, with
good quality coaxial cable. As the
cable route into the villas was a bit
difficult, I decided to use the existing
cables where possible, with diplexers
to combine and split the terrestrial
and satellite TV signals.

There was an urgent request to
install a system at one of the villas
late on a Friday afternoon. The two
adjacent villas were to be fed from
the same dish on the following
Monday. As they were occupied at
the time, I didn’t have access to
them.

I diplexed the satellite IF signal
into the existing terrestrial aerial
cable and was rewarded with good
results. At the time I didn’t take
much notice, but one of the villas to
be visited on the Monday didn’t
have a terrestrial TV aerial on the
roof.

When Monday came I had access
to the other two villas. My first job
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was to locate the existing cable
routes. The first villa had good local
TV reception, and I then recalled the
absence of a terrestrial TV aerial.
Eventually I found a small plastic box
outside, with the feeds from the roof.
This included Friday’s satellite IF
feed. The box’s inputs and outputs
were linked by simply being twisted
together ~ for good measure the con-
nections had corroded and gone
green! It was a surprise that every-
thing had worked so well on Friday,
with no evidence of HF roll-off or the
odd weak channel. The satellite IF
signal was present at the TV aerial
socket, along with the DC voltage for
the LNB.

In the end I fed the three adjacent
villas via a magic switch, with the ter-
restrial signals fed to it from one aeri-
al. This worked well, and made one
of the existing two terrestrial TV aeri-
als redundant.

Another villa gave me a headache
as the coaxial cable, which was in an
underground pipe, provided good ter-
restrial reception but didn’t have DC
continuity. It was well and truly stuck,
and couldn’t be moved. A lot of drill-
ing through thick walls was required to
bring a new cable into the villa.

In another case the satellite signals
ceased within a few hours. The cause
was a poor connection inside the
diplexer, between the F socket’s inner
tab and the PCB. H.C.

Pace $59000/9200

I normally carry a Pace remote con-
trol unit with me in the car. Some
customers lose their remote control
units and are content to use the front-
panel controls to change channels. At
one such customer’s house I had to
do some retuning and had left the
remote control unit in the workshop.
Fortunately you can, with the
SS9000/9200, use the front buttons to
tune and store channels.

When you press standby and chan-
nel up at the same time the normal
tuning menu appears. The up/down
buttons then have the same functions
as when you tune via the remote con-
trol unit. To go down through the tun-
ing menu you press standby alone —
this is the same as pressing setup with
the remote control unit. To store a
channel you press channel up/down
and standby at the same time, then
select the number you want to use to
store the reprogrammed channel via
the up/down buttons. Store again by
pressing all three buttons at once.

If standby and down are pressed at
the same time the receiver will scan
through the band — same as setup fol-
lowed by 3, or 3, 6, 9 using the
remote control unit. H.C.

TELEVISION March 1998

Universal Remote Controls
Quite a few of our customers use
these nowadays. They abuse them
just the same. This particular one had
a small green LED that should flash
twice when the initial TV/sat receiv-
er/VCR code is correctly entered, but
all it did was to flash when the batter-
ies were installed. After that it did
nothing.

I cleaned up the PCB, though there
wasn’t much evidence of dirt on it.
This made no difference. So I opened
the unit again and noticed some muck
between two of the pins of a large,
surface-mounted IC. Once I'd care-
fully cleaned up around the chip and
applied power, normal operation was
resumed. H.C.

Cambridge RD480

All sorts of erratic operation prob-
lems with these receivers can be
caused by dried out capacitors in the
power supply. Known culprits are
C47 (22pF), C58 (0-47pF), C39
(10pF), C16 and C20 (both 1pF) and
C173 (100pF). We now replace all
these capacitors as a matter of
course. It generally makes further
investigation unnecessary. A.S.

Panasonic TUSD200

There was no display though the
power supply worked. Checks on the
secondary side of the circuit showed
that the voltage at the cathode of the
14V supply rectifier D14 was low.
Its associated reservoir capacitor
C21 (2,200pF, 25V) looked a little
brown on top and turned out to be
the cause of the fault.

Another problem was that the
centre pin at the aerial input had
moved back into the socket. It can
be pushed back from the rear then
secured with some Araldite. I've had
several of these Pace receivers
(PRD800/900 series) with this fault.
LR.

Lightning Trouble
The owner of a Pace MSS200
receiver phoned to say that his house
had very nearly had a direct light-
ning hit. This had caused various
problems one of which, unsurpris-
ingly, was the satellite system now
permanently displaying the “LNB
Short-circuit” message. The tele-
phone line enters the house near the
dish. As the phone/fax no longer
worked, it was likely that the LNB
was indeed faulty. In addition to the
lightning, a small hurricane had
brought down trees in the vicinity.
When I replaced the LNB I was
greeted with the same message. A
replacement receiver then produced
normal results — once the dish had

SATELLITE

been realigned (it had adjusted itself
very nicely for reception of the
Eutelsat bird at 16°E!).

At this point I beat a hasty retreat
to the workshop with the suspect
LNB and the faulty receiver. The
LNB turned out to be dead. The
receiver worked normally when not
supplying any LNB power: the cor-
rect H/V voltages were present at the
receiver’s F socket, but the slightest
load (in this case a satellite signal
meter) reduced the voltage with the
result that the overload detection cir-
cuit came into operation and the pink
screen message appeared.

The culprits turned out to be
R452 and R208, which were open-
circuit. They are both 1-8Q resistors
and are connected in parallel
between the 14V supply and the col-
lector of Q25, at the front of the
PCB - roughly in the middle.

Apart from the damage to these
resistors the receiver was OK! It’s
interesting that R452 was added
when early production receivers
were found to be over sensitive to
the LNB current, with the result that
the warning circuit would operate.
H.C.

EARN EXTRA MONEY

Repair PC Monitors, TVs & Videos:
weraster!

. With Confidence!

-With a |ELETE

MPUTER BONITONR
E&r PATTEN GENERATOR

Above: The TELETEST PC
for computer monitors.
Right: The TELETEST-2
for TVs and Videos.

TELETEST-2 & TELETEST PC: £149.95 each
Carry Case & PSU: £9.95 each.
UK P&P £5.95, Overseas £15.95 Prices ex VAT

Fax: 01202 877271 (Overseas Tel: +44 1202 877270 Fax: +44 1202 877271)
0ZAN: 37 Haviland Rd, Ferndown Ind Est, Wimborne, BH21 7SA. U
New web site: www.teletest.co.uk

Call now for your FREE INFO PACK
UK Freecall: 0500 009070 7.

everyday
FREE Info Pack Credit Card Sales

Technical Help
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PC Pitfalls

problems for those who build and upgrade PCs, rather

Personal computers can provide scope for a
worthwhile extension of the service engineer’s
activities. Upgrades in particular are often
requested, but there can be problems with
these. Colin McCormick provides guidance on
what can be done and the snags that can
arise. The article is in two parts, to be con-
cluded next month
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or upgrading a PC is simply a matter of fitting the

parts and installing the relevant drivers. In a good
day this can be the case, but there are many pitfalls
that can result in wasted time and money and a poor-
ly performing PC. In this article, which is not claimed
to be exhaustive, some of the difficulties I've encoun-
tered will be described.

It’s assumed that the reader is aware of the main
items in a PC and what they do. We will be consider-
ing relatively modern machines. The intention is to
provide advice on some of the main areas that cause

It is all too easy to fall into the belief that building

than to tell the reader how to build a PC.

Processors

No one would today contemplate building a PC with a
processor of 486 or earlier specification. This is not to
say that a high-performance 486 is of no value: it
would simply not make economic sense to use one.
Many people assume that an Intel Pentium is the pro-
cessor to use. This is fine if finances allow, but there
are alternatives worth considering. In particular the
AMD K5 and K6 and the Cyrix 6X86, which is also
sold under the IBM name, all fit the Socket 7 standard
Pentium class motherboard. But the fact that a proces-
sor fits doesn’t mean it will work: the motherboard’s
instructions will have to list the processor you specif-
ically want to use.

The AMD KS5 for example is a conventional Pentium
equivalent. While the K5 PR133 and earlier proces-
sors are now becoming obsolete, the K5 PR166 is still
widely available at a very reasonable price, offering
excellent value. It runs at 166MHz internally: the
motherboard is set to run at 66MHz (bus speed). The
other motherboard settings you need to know are the
multiplication factor and the supply voltage. With the
K5 PR166 the nominal supply voltage is 3-52V, but
the device will work between 3-45V and 3-6V.
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The bus speed, multiplication factor and supply volt-
age information for each processor type will often be
found in the motherboard’s instructions, but not
always. Sometimes the instructions merely list the
various settings available, so you must know what set-
tings are required for the processor you wish to fit.
This information is often available at the processor
manufacturer’s web site, for which you need internet
access of-course.

Sometimes the settings are not as obvious as they
appear to be, for example processor speed. Non-Intel
processors have a PR rating, which is a Pentium
equivalent performance figure. The K5 PR100 does
run at 100MHz, but the Cyrix 6X86 PR200+ runs at
150MHz. Although the 6X86 PR200+ claims to have
somewhat more processing power than the Pentium
200 - hence the name PR200+ — in practice this is an
optimistic claim. .

The AMD K5 PR166 processor has an unusual mul-
tiplication factor, 1-75, which is preset within the
chip. The motherboard’s multiplication factor will not
have any effect on the processor’s operation, but for
neatness set it as though the processor is a Pentium
166MHz. Table 1 lists the settings for various proces-
sors — it has been compiled from the best information
I have available. Contradictory information is some-
times issued, and manufacturing processes keep
changing — so don’t blame me if this list is not flaw-
less!

MMX is one of the newer processor technologies.
AMD K6 series chips and the Cyrix/IBM 6X86MX
(may be referred to as M2) as well as the Pentium
MMX itself are all MMX compatible. It provides a
modest performance gain, but again the motherboard
will have to be able to work with such a processor.
These processors require dual voltage supplies, for
their I/O interface and for the core. If your mother-
board says it’s MMX compatible, it should meet this
requirement — even if the instructions on how to
achieve this are less than clear.

A word of warning about Cyrix/IBM 6X86 proces-
sors: some motherboards claim to be able to work
with them but won’t. The reason for this is as follows.
Earlier 6X86 (C028 process) versions require a 3-52V
supply. Later ones (C016 process) require a 3:3V sup-
ply. Later ones again (6X86L) require dual 3-3V and
2.8V supplies. The instructions for some mother-
boards say that a 6X86 processor can be used, but this
may not be true of all versions. Be sure that your
motherboard can provide the correct supplies before
you consider using one of these processors. If you
obtain a 3-52V version, note that it requires a special
high-power cooling fan rather than the normal
Pentium type.

There have been reports that certain applications
won’t work with these chips. The cause may not be
with the processor but with the fact that some badly
written software relies on loops in the code for timing:
the processor outwits these loops, so the applications
fail. Ways of dealing with this are often to be found on
the internet.

Because of bus driving capability, earlier versions of
the 6X86 can cause problems for users of Windows
NT4. For such users the 6X86L is advisable.

Some non-Intel processors, such as the 6X86
PR200+, require a motherboard speed of 75SMHz.
Since no Intel processors require this, Intel mother-
boards don’t provide it. This is not as selfish as it may
sound. If the motherboard is run at 75SMHz, the PCI
(Peripheral Component Interconnect) bus must run at
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half this speed, i.e. 37-5MHz, which is higher than the
33MHz that’s guaranteed to work. Some PCI devices,
such as video cards, might not work properly though
modern cards should be OK. Some processors require
a 3-5X clock multiplier, but not all motherboards have
links for this. In this case the 1-5X setting may be
identical to 3-5X — you can’t tell until you try it!

The new Cyrix MediaGX processor is not Socket 7
compatible. It incorporates much of the multimedia
processing on-chip. Intel Pentium II processors
require a motherboard with the Intel Slot 1 rather than
(or as well as) Socket 7. The Pentium Pro processor
requires a special motherboard: it’s intended mostly
for commercial applications that use Windows NT.

Note that Pentium class processors take a fan and
heatsink that clip on the motherboard’s Socket 7,
whereas 486 processor fans clip on the processor
itself. Use of some heatsink compound is highly rec-
ommended. The fan usually takes power via a plug-
and-socket arrangement which is in line with the
power supply to the hard disc or suchlike.

Motherboards
From the above it may seem that selection of a moth-
erboard is simply a matter of finding one that satisfies
the requirements of all the processors you might ever
want to use with it. A range of motherboards with
varying performances is available however, fitted
with chip sets from different manufacturers. Intel is
one of the largest, and just as with selection of an Intel
processor an Intel motherboard may be the way to
achieve a hassle-free system, though not necessarily
providing the best value for money. Intel’s current
offerings have either an economy chip set called VX,
a higher-performance one called HX or the latest
which is called TX. These chip sets may also be used
with motherboards from other companies. There are
alternative chip set manufacturers such as OPTi and
SiS, also ranges called VXPro, HXPro and TXPro.
These latter illustrate some of the good and bad points
of using a board other than an Intel one.

One of the cheapest motherboards is the PCChips
M537 VXPro which I have installed, with an AMD
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The PCChips M537 motherboard.
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Two motherboard power supply connectors (left) or a single
connector (right) may be used.
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K5 PR166 processor, in my own PC. It can be bought
for around £50. This looks like excellent value, and
within certain constraints it is. One problem is that
none of the currently available tape streamers will
work with its floppy interface. The reason for this is
that all new tape streamers (over 1Gbytes capacity)
require at least a 1Mbyte floppy interface instead of
the older 500Kbytes standard. Another problem is that
if a hard disc that has a previously installed version of
Windows 95 is used with the motherboard the IDE
(Integrated Drive Electronics) interface is not proper-
ly recognised. As a result, Windows 95 drops to a
slower ‘compatibility mode’. This can be overcome
by installing driver software, which is very painful:
the best solution is to wipe Windows 95 and reinstall
it. One final problem can be failure of the board to
identify the floppy drives correctly, and the A/B swap
facility not working correctly. So installation can be
hard work. Despite this, the board works well and fast
and offers several features not normally present with
Intel boards.

What all this illustrates is the effort that may be
required with a non-Intel solution. But for the experi-
enced PC enthusiast the result may be worthwhile,
The PCChips M537 VXPro board can be bought from
Choice Peripherals (0845 144 4444). For a descrip-
tion, refer to the PCChips web site
(www.pcchips.com).

Other considerations when selecting a motherboard
may be mechanical rather than electrical. Often there
are only three ISA (Industry Standard Architecture)
slots, and one of these is usually shared with the first
of the PCI slots. So there can be a shortage of ISA
slots. Since most PCs will use one of these for the
sound card and perhaps another for a hand-scanner
interface, only one is left for a tape streamer accelera-
tor or a video capture card. One ISA slot can be freed
by using a PCI sound card. But these cards are not par-
ticularly common, possibly because they cannot work
with DOS applications other than Windows 95.

Another mechanical consideration can be the proces-
sor placing relative to the ISA and PCI slots. Some
longer cards may clash with the processor or memory,
so that fitting is difficult or impossible. With some
motherboards the mounting fixtures will not be in the
same place as in the case you intend to use, and occa-
sionally you may find that a vital component such as
the processor fan collides case drive bays. I even had
one case where the motherboard’s power supply con-
nector was so placed that the power supply cables
wouldn’t reach it.

Connections

The case’s front panel connectors (reset, lock and
turbo switches and LEDs and the speaker) will usual-
ly fit any modern motherboard with only a modest
amount of messing about. Motherboards tend to sup-
ply a signal to the front panel to indicate whether the
board is in the turbo or low-speed mode, but the case’s
front panel sometimes doesn’t have a cable for this —
the signal is taken directly from the turbo switch. Care
needs to be taken when fitting the fiddly front panel
connectors: it is possible to short across the 5V line,
which could result in track damage. I usually check
everything out with a meter initially — even then it’s
possible to get the lock/unlock or turbo/slow condi-
tions crossed.

Some cases have a two or three seven-segment LED
display at the front. Typically this will show the pro-
cessor’s speed or PR rating in MHz when in the turbo
position and some other parameter in the slow-speed
position. Years ago this would have been something
like 20 (MHz) turbo and 8 (MHz) slow. The slow
position has become increasingly meaningless over
the years however — modern processors still go like
the wind even when asked to run with the brakes on!
You can get the display to read “LO” in the slow posi-
tion if you have a mind to, but fitting the links on the
PCB behind this display can be very tricky to get right
unless you have the appropriate instructions — or just
as tricky if you have them!

Some power supplies have one motherboard connec-
tor, others have two. If there are two, they are insert-
ed together so that the black wires to each connector
are side by side. I often superglue the connectors
together in this way to prevent subsequent confusion.

Testing

Each time I build a PC I am reminded that on the pre-
vious occasion I vowed “never again”! Possibly the
most terrifying moment comes when you have fitted
the processor, memory and video card to a brand new
motherboard. You will have spent some time hoping
that you have understood which links go where, and
double-checking them, especially the supply voltage
ones. You then switch on and hope that the BIOS
(Basic Input/Output System) start-up screen will
appear. Maybe it will. Or maybe you will get some
ugly beeps from the speaker.

It is unlikely that the motherboard’s instructions will
be so helpful as to tell you what the particular bit of
Morse code you have just heard actually signifies, but
it may be telling you that there is an impermissible
memory configuration or that the video card isn’t
working. The worst that an happen is that you get
nothing when you switch the PC on — no beeps, no
display, nothing whatsoever. Have you made a mis-
take that has destroyed the processor, motherboard,
memory, video card or a combination of these? It can
happen, but you would be very unlucky if it did.
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If you have just built or upgraded a PC and you get
no results or nasty sounding beeps, you must start by
stripping all the non-essential items off the mother-
board. Leave the board with just the processor, mem-
ory and video card. Once you have that working, add
the floppy and hard discs followed by niceties such as
the sound card and interfaces for scanners, tape drives
etc. It might seem like hard work to have to do this
stripping down, but it’s the only way of getting to the
bottom of a seriously unwell PC.

A good example is what happened when I added
some memory to my own PC recently. After doing
this there was no display and the PC wouldn’t boot up.
I removed the new memory and it still didn’t run. The
cause of the problem was the video card, which had
been pushed by some cables and didn’t make proper
contact in its PCI slot.

The Case

Before you contemplate the upgrade of a PC’s moth-
erboard, be sure that the case is a standard one. Some
manufacturers, such as Dell, Hewlett-Packard,
Compagq and Packard Bell, have built PCs using their
own layout. Such PCs often won’t accept a standard
replacement motherboard. They may also have some
functions such as the video driver built on to the moth-
erboard, so these will also have to be replaced.

Most slimline desk-top PCs have non-standard
arrangements. To upgrade the motherboard in such a
PC you will probably have to buy a new case and
whatever other items may be non-standard, such as the
memory, floppy drive, keyboard and mouse. It may be
simpler to discard the lot and start afresh. For this rea-
son I would advise against purchasing a PC of this
type in the first case. Some upgrades to this type of PC
might be possible however, such as the processor or
hard disc. You are likely to need the motherboard
instructions to be able to check for compatibility.

Memory

Most memory is these days supplied as either 72-pin
SIMMs (Single In-line Memory Modules) or 168-pin
DIMs (Dual In-line Memory — the other m got lost
somewhere along the line!). The latter is the new,
faster standard, but is more costly. A Pentium-class
motherboard with 72-pin SIMM sockets can use con-
ventional 72-pin SIMMs DRAM “fast-page mode”
memory left over from a 486, but a modest perfor-
mance improvement will be obtained by using the
now cheaper EDO (Extended Data Out) SIMMS.

Synchronous DRAM (SDRAM) is now available at
a higher cost, and runs at the full motherboard speed.
But on many boards the two types cannot be mixed.

DIMs are a bit more complicated. They come in
3-3V and 5V versions: a motherboard with DIM sock-
ets will invariably be able to supply both voltages.
There’s another form of memory, BEDO (Burst
EDO). This is faster than EDO when the motherboard
speed is higher than 66MHz. It’s relatively uncommon
however, so let’s not allow it to confuse us.

Modern motherboards usually come with all the
cache (buffer) memory they will take (often
512Kbytes of Pipelined Burst Synchronous cache).
Some older ones have a slot or DIL sockets to enable
more to be added. The addition of extra cache memo-
ry once a motherboard has been purchased can be
fraught with incompatibility problems: quite frankly, I
don’t recommend it. Performance improvements are
marginal anyway, particularly if you use EDO memo-
ry which has its own cache.
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6X86MX PR233 75
AMD K5 PR75 50
AMD K5 PR90 60
AMD K5 PR100 66
AMD. K5 PR120 90
AMD K5 PR133 66
AMD K5 PR166 66
AMD K6 PR166 66
AMD K6 PR200 66
AMD K6 PR233 66

(1) Few boards work at 55MHz.
(2) Same as Pentium-120.

(3) Same as Pentium-133.

(4) 75MHz motherboard.

(5) 2.8-3V core. With 6X86MX PR233 see (4).
(6) Same as Pentium-75

(7) Same as Pentium 90.

(8) Set multiplier links to 2X.
(9) Set multiplier links to 2-5X.
(10) 2.9V £145mV 7.5A supply.
(11) 3.2V £100mV 9-5A supply.

2.5X clock (75/187MHz) (5)
1.5X clock (50/75MHz) (6)
1.5X clock (60/90MHz) (7)
1-6X clock (66/100MHz) (7)
1.5X clock (60/90MHz) (8)
1.5X clock (66/100MHz) (8)
1.75X clock (66/116-6MHz) (9)
2.5X clock (66/166MHz)
3X clock (66/200MHz)

3.5X clock (66/233MHz)

[Se—a——— e =
Table 1: Processor settings
Processor Motherboard  Multiplication Notes
speed (MHz) factor
Pentium-75 50 1.5X clock {50/75MHz) -
Pentium-90 60 1.5X clock (60/90MHz) -
Pentium-100 66 1.5X clock (66/100MHz) -
Pentium-120 60 + 2X clock (60/120MHz) -
Pentium-133 66 2X clock (66/133MHz) -
Pentium-166 66 2-5X clock (55/166MHz) -
6X86 PR120+ 50 2X clock (50/100MHz) ~
6X86 PR133+ 55 2X clock (55/110MHz) (1)
6X86 PR150+ 60 2X clock (60/120MHz) (2)
6X86 PR166+ 66 2X clock (66/133MHz) (3)
6X86 PR200+ 75 2X clock (75/150MHz) (4)
6X86MX PR166 66 2X clock (66/133MHz) (5)
6X86MX PR200 66/75 2.5X 66MHz (5)
or 2X 75MHz

(10)
(10)
(11)

Older motherboards, including some 486 ones, use
30-pin SIMMs. These are now expensive. With most
systems they need to be fitted in pairs, and mixing dif-
ferent types or speeds can cause troubles. The 72-pin
SIMMs used with Pentium class PCs need to be fitted
in pairs. They can be fitted singly in a 468 PC. DIMs
can always be fitted singly. Most motherboards have
listed in their instructions the combinations that can or
cannot be fitted to obtain various amounts of memory.

Further confusion can arise because not all 72-pin
SIMMs are the same, particularly 8Mbyte ones which
can be single- or double-banked (often called single-
/double-sided, which is not entirely accurate). Some
motherboard instructions may say that certain combi-
nations that don’t work are permissible, or that they
won’t work though they do! Experimentation may be
the only sure way to find out: no damage should arise.

Most modern 468 and Pentium FCs do not require
parity (ninth check bit) at their 30-pin or 72-pin
SIMMs, but there are exceptions. Some 468 mother-
boards provide selection of parity ar non-parity mem-
ory in the BIOS set up.

TO BE CONTINUED
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Fig. 1 (above):
Positions of
the pads for
€41 in the
Amstrad
Model SR950+.

Mi.

< etk !

Jack Armsfrong

Amstrad SR950+
“I’ve written my diagnosis on the
label” the customer said.
“That’s helpful” I replied, “but
I can’t read it and I'd prefer to
know the symptoms.”
“Symptoms? Ah, symptoms. I
didn’t get where I am today with-
out knowing how to describe a

* symptom. It’s the tuner. Faulty.”

As Dr Smith is getting on a bit I
didn’t like to press him for more
information. So I filled in the tick-
et and handed him the receipt.

WORKSHOP

The SR950+ is actually a
rebadged SRD700. Tuner faults
are usually bad news with these
receivers: most of the video and
sound demodulation circuitry is
incorporated in the tuner, which is
therefore very expensive. I feared
the worst when I connected the
LNB cable and saw very sparkly

| pictures. I tried the tuning mode,

but that didn’t improve matters at
all.

Rather than condemn the tuner
outright, I decided to check
whether the cause of the problem

might be a faulty electrolytic
' capacitor. Inspection of a dead

tuner from another of these

. receivers revealed that C41 (10pF)
! is mounted close to the IC, and is

thus the most likely capacitor to
suffer from excessive heat. As
removal of the tuner takes about

$/ half an hour, I connected a new

10pF capacitor across the relevant

| print pads (see Fig. 1) then

switched on. My guess proved to
have been correct: the picture was
now perfect. So I phoned Dr
Smith,

“Hello, doctor. The patient has
been cured and the prognosis is
good — provided you keep her
cool. No, you won’t need an
ambulance. Just bring your car —
and, er, don’t forget your cheque
book.”

Toshiba TS540

The TS540 is actually the Pace
MSS500. This particular one had a
very dim fluorescent display. When
I'd replaced the 22pF electrolytic

TV, Video and Satellite Servicing

Lots of people are taking advantage of my free
help service via e-mail. But some forget that I
handle only satellite receiver repairs. Anyone
in the TV trade who would like to join an e-
mail self-help group that deals with TV sets
and VCRs should contact Chris Davies by e-
mail at:

dad@deathsdoor.com
or try the following Web page:

http://www.geocities.com/CapeCanaveral/Lab/
116

Jon Lye runs a bulletin board — phone 01275
879 005. Contact Chris Davies if you want fur-
ther e-mail information.

Previous issues of Satellite Workshop are
now available via the SatCure website:

http://www.netcentral.co.uk/satcure/

They are unedited and unexpergated origi-
nals, warts and all! There are also frequently
asked questions (and answers) about the most
common UK satellite receivers, and some ‘bar-
gain buy’ electronic components, both new and
surplus.

C2 on the display panel with a 1uF,
50V multilayer ceramic capacitor,
as recommended by Pace, the dis-
play was nice and bright.

In fact nowadays I cheat. It’s a
delicate task to remove the display
panel without cracking it in half,
s0 I solder the replacement capaci-
tor across the pads on the back of
the board instead. Since the origi-
nal electrolytic capacitor goes
open-circuit when it fails, I see no
problem with this ‘bodge’. It saves
time and avoids calamities. The
trick lies in knowing the exact
position of C2.

When the LNB was connected
to the receiver there were bad
black and white sparklies on sever-
al channels. This is quite a com-
mon effect with some Pace tuners

| when the receiver has been in a

cold place for a time. On this
occasion however use of the
hairdryer to warm the tuner pro-
duced no improvement. Even with
the AFC set to manual some
sparklies remained. I decided that
the tuner was faulty.

The AFC worked nicely and the
pictures were free from sparklies
once a new tuner (part no. 221-
2178012) had been fitted. But the
picture looked decidedly streaky
and, after half an hour, very strong
broken white lines appeared across
it. I suspected that this might hap-
pen when I saw the colour of the
electrolytic capacitors in the power
supply.

I dismantled the receiver again
and replaced all the electrolytics in
the power supply area. Experience
has taught me that it’s quicker to
do this than to trace the two or
three actual culprits. Conveniently,
the parts are available in the
SatCure (phone 01270 753 311)
reliability kit Relkit 6: it contains
the correct 105°C, low-ESR and
Ultra High Reliability capacitors
that Pace recommends.

The final invoice was rather
high compared with say a PRD800
receiver repair, and the customer
declined my offer to fit a miniature
cooling fan. I didn’t mind. “See
you again in twelve months” I said
cheerfully to the customer, who is
one of those who likes to keep his
equipment nice and warm.
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Grundig GRD150

For some reason I've had a lot
more trouble with these receivers
than with the average Pace or
Amstrad model. Though the
receiver is inherently more reli-
able, or was during the guarantee
period, the faults that are now
occurring seem to be difficult ones
to trace. Perhaps this is because
most of the signal processing is
carried out by an “application spe-
cific integrated circuit”, which is a
64-pin, surface-mounted device.

Anyway the receiver that came
to me on Christmas Day (yes, peo-
ple really do need to watch satel-
lite TV that badly!) was “stuck in
standby”: It would light up but
didn’t respond to button presses.
This was tricky.

After checking the power sup-
ply voltages I jumped in with both
feet and replaced the microcon-
troller chip and its associated crys-
tal. I was clutching at straws — and
1 was wrong. It had to be some-
thing that’s connected to the 12C
data bus. Maybe the EEPROM.
But wait a minute — the tuner is
also connected to the data bus. As
I'looked across to it I spotted a
crack which had propagated from
the tuner securing lugs across two

adjacent tracks. Repairing these
cured the fault.

The pub owner’s wife was
impressed by my speedy service.
Her husband was less impressed
with my invoice — but he still
drew me a pint.

Pace PRD80O

Christmas time always brings
some curious faults — and some
curious people as well. In walked
this fellow who was wearing a red
coat with hood and sported a
snow-white beard. He pulled a
PRDB800 out of his sack.

“Just on me way t’t’ school” he
mumbled, “‘gotta give out t’ pre-
sents t’t’ kids you know. Darn
satellite won’t tune above 11-573.
All I get is snow. Missing me
Eurosport. Faulty fuse, I'll bet.
Bung us in another, ta.” He then
shuffled outside into the snow and
disappeared.

Sure enough there were no pro-
grammes above a certain frequen-
cy. At first I thought that the
power supply might be switching
my universal LNB to high-band

| operation, but there was no sign of

interference on the supply rails.
Unconvinced, I fitted a new tuner.
It made no difference at all. When

Test Case 423

SATELLITE

P

reach him via the Internet at:

jack@netcentral.co.uk

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

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

.

/

I monitored the tuning voltage I
found that above a certain fre-
quency it switched from 1-6V to
4.8V and stayed there. This could-
n’t be caused by anything other
than the Nicky IC. So I replaced it
and was rewarded with normal
operation.

The customer had thoughtfully
put his name on the label, but
there was no telephone number.
Maybe I could get it from directo-
ry enquiries? He sounded local.
Unfortunately the operator had no
listing for “Mr S. Claws”.

Poor old Cathode Ray! He’d no sooner mastered phasing up a
Sanyo VRI150 deck than he got involved with a pumping
Thomson TV set. This had to be put to one side while he
pondered a mistracking problem with an urgently required
Panasonic S-VHS VCR. He’d hardly found where the oscillo-
scope probes were to go when the wretched loudspeaker above
the workshop door summoned him to the office to be sent off
on some outside service calls. And all he wanted to do was to
watch his Wallace and Gromit tape.

The above problems were all resolved in the fullness of
time, with some help from his friends. But one of the field
calls resulted in a new model to us being brought into the
workshop, an Hitachi C2514TE. Though it couldn’t be dealt
with at the customer’s home, the fault was a fairly minor one:
the teletext image flickered. Ray assessed the set’s perfor-
mance carefully. The off-air pictures were OK, but the cap-
tions and graphics on text pages had a flickering, skimmering
effect. Not vertical judder exactly, but more lively and dis-
turbing to watch than the text displays produced by other sets
in the workshop.

Ray kicked off by feeding a signal from another set to the
Hitachi receiver’s scart socket. As before, the picture was OK
but the text flickered. A close examination of the text display
revealed that there were no clearly visible scanning lines: with
the other sets in the workshop, the text displays had a coarser
but ‘steady’ line structure. So the problem had to be some-
thing to do with the field scanning. Off came the back, and out
came the circuit diagram. Most of the circuitry in this 1996
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design is contained within two 52-pin chips, an SAA5296
microcontroller (IC001) and a TDA8361 signal processor
(IC201). Apart from the power sections there’s very little else.
IC601 provides the drive to the field scan coils: it’s purely an
output device, the field ramp generator and sync sections
being within the mighty signal processor chip.

An oscilloscope check at pin 43 (vertical output) of IC201
showed a ramp waveform which remained the same when the
set was switched between picture and text displays. It wasn’t
very clear to Ray which of the two big chips contained the text
decoder, but this didn’t seem to matter as the decoding was
OK: the data on the screen was correct — but flickery. There
are only two links between IC601 and 1C201, the ramp output
from IC201 and a feedback network that takes in the height
control. Both of them appeared to be in order, and the field
scanning was full and linear. Where next?

Another technician had a look at the screen and told Ray
that there was an interlace fault. What he was seeing was
interline flicker. The text display was interlaced: it shouldn’t
be. He drew Ray’s attention to pin 27 of IC0O01 and to Q009
nearby. The IC pin passes a 25Hz squarewave to the transis-
tor, whose collector is connected to the earthy side of the field
scan coils. How could this have anything to do with interlac-
ing, which as Ray understood it is concerned with the timing
of the start of successive field scans? There was a SOHz ramp-
and-pulse waveform at the collector of Q009.

How does this circuit work — and why wasn’t it doing so in
this particular set? See page 365 for the solution.
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Fig. 1: The
simple wired
remote-frig-
ger sysfem
originally
used.

326

available and cheap. The basic camera can be con-

nected to a scart or RF input or viewed using its
own monitor. But the facility of being able to record
what’s going on, using a time-lapse VCR, is still very
expensive. This article describes a way of using a domes-
tic VCR to record short bites of scenes viewed by a cam-
era. The recording process can be triggered by sensors.

c103ed-circuit TV for surveillance is now readily

Initial System

My first attempt to use a VCR for CCTV recording was
based on an old top-loading Ferguson machine which
had a wired remote-control jack at the front. I used a
relay to connect a 1k resistor across the jack input to
start recording. In the stop state an 18k resistor was
connected across the jack. The relay was controlled by a
PIR set to two minutes in the ‘walk test’ mode. See Fig.
1. The camera’s video output was fed to the VCR, while
its RF output was connected to a standard monochrome
TV set that acted as a monitor.

This simple system was satisfactory, but there were
drawbacks. The time required to lace up the tape result-
ed in some loss of the recorded event. Partial compensa-
tion could be achieved by triggering from a greater dis-
tance. A potentially more difficult problem to cure was
the tape coming to an end while the VCR was triggered
to make a recording. As the relay held the 1k€2 resistor
across the VCR’s jack input for the duration of the record
cycle, the VCR could go into a record/rewind mode, i.e.
it would try to record and rewind at the same time! To
prevent this, there always had to be enough tape left to
run.

But customers who came in began to spread the word
about the system, and I picked up some orders from
garages and shops. It soon became obvious that an
improved, universal design was required.

) YCR remote

! control jack
PIR/flood- 250V AC socket
light mains Mains
out relay 18k

This simple unit, designed by
lan Rees, enables a standard
domestic VCR to be used with a
CCTV surveillance system to
make short recordings

The redesigned universal trigger unit can be used with
a large number of modemm VCRs, including LP and
ready-lace models, and can be set off by either normally-
open or normally-closed sensors.

Circuit

Fig. 2 shows the circuit diagram of the trigger/timer unit.
The timer section consists of a monostable switch — IC1
and its associated components.

If either an open- or a closed-circuit is applied to the
relevant input, Trl or Tr2 will switch on as C1 or C2
charges. Relay RLY1 then pulses once, sending a record
signal to the VCR via its contacts. A low at pins 8/9 of
IC1a, via R4, sets IC1 in its timing mode. When the tim-
ing period ends, a high from the output of IC1d (pin 11)
is fed via C4 to the base of Tr3, which switches RLY2 on
momentarily to send a stop signal to the VCR.

Power for the unit is obtained from an unregulated 1A
power supply of the type that can be purchased with a
mains plug as part of its moulded casing. The output
from this is fed to a 12V regulator (IC2) which is
attached to a small heatsink. If required, the camera
and/or PIR can be obtained from the same source.

Construction

There is nothing critical about construction of the unit. I
have built it in several forms, including one which con-
tained the timer, camera and PIR. If you have to use very
long leads to trigger the inputs/outputs, screen them to
prevent false triggering.

The regulator’s heatsink has to be positioned to dissi-
pate its heat, which can be used to prevent fogging of the
camera lens when this is mounted in the same case. If
you use a bare PCB pinhole camera, you will find that it
develops quite a bit of heat. One thing I learnt about
these is that it’s a good thing to fire the camera up to find
out which way the image will be presented. It seems that
little care is taken with fitting the camera mosaic during
manufacture. Four-to-one odds of it being correct are not
very good!

Installation
Most of my installations have been in small shops, where
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a pressure mat or reed switch on the door is all that’s
required. A PIR detector can be switched in at night to
cover areas where conventional entrance may not be
gained — PIR detectors used during normal shop hours
tend to be triggered by staff, which is not satisfactory.
Strategically-positioned pressure mats can be avoided by
staff, reducing unwanted operation.

With domestic premises the unit can be triggered by
conventional PIR/floodlight circuits at night, using a
mains relay in the lamp auxiliary circuit to switch the
timer. Some other method will be required during day-
light hours: say a switch at the front gate.

Conventional PIRs can be used in daylight, but should
be of the counting type to reduce false alarms as a result
of changes in sunlight intensity etc. Other types of detec-
tor, e.g. break beam, are easy to incorporate.

The small PIRs used in burglar alarm systems have a
normally-closed output when powered, giving an open
state when triggered. They can be connected to the unit’s
NC input. Reed switches give a normally-closed output
when a magnet is brought into close proximity, and can
be mixed with PIRs by connection in series with the NC
Input.

Mats are normally-open until trodden on. They should
thus be connected to the NO input. A reed switch can be
made to operate as normally-open by arranging for a
magnet to pass it, say as a door opens. All normally-open
detectors are connected in parallel with the unit’s NO
mput.

The trigger connections to the VCR can be arranged in
several ways. My original top-loader VCR, switched by
the two-resistor stop/start method, is still in use in my
workshop. Two other alternatives are possible. The first
requires a direct connection between the VCR’s record
and stop buttons and the contacts of RLY1 and RLY2. If
preferred, a connection could be made to the equivalent
VCR remote control unit buttons. The original lace-up
time shortcoming remains. If a ready-laced VCR is used,
this problem will be virtually eliminated.

The unit’s momenary switching action reduces the end-
stop/rewind/recording problem. Care is still required to
ensure that a tape has plenty of run time, but rapid
cycling against the end-stop no longer occurs. Note how-
ever that some VCRs just stop when the end of a tape is
reached and don’t automatically rewind.

The value of C3 determines the length of the record-
ings. Increasing its value increases the recording time:
about two minutes seems adequate. In the standard play
mode a four-hour tape will provide 120 triggers. With an
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Stop output

LP machine this number will obviously be doubled.

Results

The system in the approach to my workshop is still trig-
gered by a PIR in the ‘walk’ mode. I have a switch to dis-
able it during the day, but covertly switch it on should
this seem advisable. It’s left on when the workshop is
unattended — and has recorded some strange happenings!

The CCTV camera is a pinhole device with six infra-
red LEDs to illuminate the scene in darkness. The cam-
era’s 12V supply is taken from the trigger/timer unit. Its
output signal is fed directly to the VCR’s video input,
along with audio from an electret microphone which is
mounted in the camera’s case.

Clarity is excellent, and playback just as good. I feel it
important that callers know there is an active camera in
operation, and display notices to say so. At least one
monitor is on view to callers, showing their actions at all
times.

Long before I fitted active CCTV I had a dummy decoy
camera stolen (then thrown away outside). I continue to
employ dummy cameras and, as it is accessible, camou-
flage the genuine one to prevent theft.

With professional systems the tapes are time stamped.
This can easily be arranged by leaving a large clock in
the camera’s field of view.

Shops report that petty pilfering is greatly reduced. I
find that dodgy characters are less inclined to hang about
when faced with a monitor that displays their images.

o241

Fig. 2: Circuit

diagram of the
CCTV/VCR trig-
ger/timer unit.

Components required '

R1, R3-6, R8 2.2kQ

R2 47kQ

R7 1.5MQ

All 0-25W, 5%

C1,C2,C4 470pF, 25V electrolytic

C3 100uF, 50V electrolytic

C5, C6 0-1uF, 30V disc ceramic

D1, D2, D3 1N4148

IC1 CD4001 quad two-input NOR gate

IC2 LM7812 12V, 1A regulator

Tr1, Tr2, Tr3 BC639

RLY1, RLY2 Sub-miniature relays. 12V coil. One pole changeover

327



DIGITAL TV

328

Part 2 of Mark Paul’s guide to
the terminology of digital TV
makes a start on definitions of
commonly used terms

The Language of

In Part 1 last month detailed explanations of the most
commonly encountered abbreviations used in connection
with digital TV were provided. This time a start is made
on defining the terms used. The series will be concluded
next month. ’

Definitions

Access Unit With MPEG video, the coded representa-
tion of a picture. The term is also used for coded audio
data. After decoding, the units are referred to as
Presentation Units.

Algorithm Rule for solving a mathematical problem in
a finite number of steps: a kind of flow chart or pro-
gramme, providing a set of instructions/steps for solving
a problem.

Aliasing A disturbance created by spectrum mixing
when the bandwidth of a signal being sampled is greater
than half the sampling frequency. The term comes from
the word alias, which means an assumed name.

During A-to-D conversion, the analogue signal is sam-
pled at a fixed rate, creating a digital signal that has less
detail than the original signal. Fidelity to the original sig-
nal thus depends on the sampling frequency: the higher
the sampling frequency, the better the fidelity.

Analogue Signal An electrical signal produced by a
sensor such as a microphone, solid-state imager or cam-
era tube. Consists of a varying waveform that corre-
sponds with the original sound or image.

Asynchronous Lack of synchronism or correspon-
dence with time. In IEEE 1394 serial data interface ter-
minology, asynchronous means the transmission of data
with .varying time intervals between the characters, and
transmission of data as available.

Digital TV

B Picture Coded picture obtained from I and P coded
pictures by bidirectional interpolation. The picture is
coded using motion-compensation prediction from past
and/or future I and P pictures.

Baseband Term used for the frequency band occupied
by an analogue or data signal prior to modulation or after
demodulation.

Block In JPEG or MPEG compression, an 8 x 8 pixel
section to which DCT is applied.

Buffer A data storage device used to provide at its out-
put a constant data flow rate.

Burst Errors Name given to multiple errors that occur
in a short time, with relatively longer in-between, error-
free periods.

Channel Coding Also referred to as Forward Error
Correction. Addition of coding to a digital signal prior to
transmission to enable errors to be corrected at the receiv-
ing end. The coding is matched to the characteristics of
the form of transmission used.

Checksum Mathematical sum of all the bits in a
sequence. Used for error checking.

Clock Synchronising signal used for all the encoding and
decoding processes in a data transmission/reception path.
Consider it as the digital heartbeat.

CODEC Combination of a coder and a complementary
decoder.

Comb Filter Filter whose response is akin to the teeth of

a comb. Used for separating signals that are part of a sin-
gle transmission.
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Compression Reduction of the number of bits used to
represent an item.

Compression Layer With MPEG, the output from
individual audio and video encoders. This is the
Elementary Stream of compressed data.

Conditional Access System permitting subscriber
access to programmes on a controlled basis, e.g. pay TV
or pay per view. :

Constant Bit Rate Coded Video Compressed video
bit stream with a constant average bit rate.

Constellation Display in I/Q phase co-ordinates of all
the possible states of a QAM or QPSK signal.

Convolutional Coding The inner part of channel cod-
ing for satellite and terrestrial transmissions. It provides
two bit streams from the original one: this data increase is
used mainly to correct random errors caused by noise in
the transmission path.

Decoding Time Stamp (DTS) Field that may be pre-
sent in a packetised elementary data stream packet head-
er to indicate the correct decoding time for an MPEG
Access Unit.

Delta Modulation Form of differential pulse-code
modulation in which only the sign for the difference
between each signal sample and its predicted value is
retained and encoded.

Differential Coding Source coding (i.e. compression)
method that uses the difference between the value of a
sample and a predicted value.

Differential Pulse-code Modulation (DPCM)
Process in which the difference between each sample of a
signal and its predicted value, derived from a succession
of previous samples (or quantised values), is quantised.
The resulting series of quantised values is converted, by
coding, into a digital signal. :

Discrete Cosine Transform MPEG/JPEG conversion
of a block of pixels into a series of coefficients that rep-
resent the cosine harmonic functions. of the pixels.

Echo Equaliser Device used for the cancellation or
attenuation of echoes (ghosting) in a transmission path.
Used particularly with cable transmission.

Elementary Stream Bit stream generated by an
MPEG video or audio encoder.

Elementary Stream Clock Reference (ESCR) Time
stamp present with a packetised elementary stream for the
control of decoder timing.

Encryption Coding of transmitted information to make
it available only to those authorised by a conditional
access system.

Energy Dispersal Combination of a digital bit stream
with a pseudo-random binary sequence (PRBS) to obtain
even energy distribution after modulation.

Entropy Coding Coding principle used with variable-

length data words, whereby the encoding of information
elements depends on their probability of occurrence. Also
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known as variable-length coding (VLC). The best known
method is the Huffman Algorithm.

Eurocrypt Conditional access system used mainly with
the D2-MAC standard.

‘Fast Fourier Transform A fast algorithm for perform-

ing a discrete Fourier transform.

Flash Memory (EEPROM) A large, non-volatile elec-
trically erasable and programmable read only memory.
Can be overwritten only in blocks, not individual address-
es or cells. Rather like an electronic hard disc.

Flicker: Disturbing periodic variation in the brightness of
a scanned raster when the refresh rate is below 50Hz.

Fourier Analysis Establishing the harmonic compo-
nents of a complex waveform. The result is a Fourier
Series that represents the waveform.

Fourier Principle The principle which shows that all
repetitive waveforms can be resolved into a series of
sinewave components that consist of the fundamental fre-
quency and a series of harmonics at multiples of this fre-
quency. Named after the French mathematician J.B.J.
Fourier (1772-1837).

Frame In reference to audio, an elementary period dur-
ing which psycho-acoustical coding takes place.
Corresponds to twelve times 32 pulse-code modulation
(PCM) samples. The duration of the period varies
between 8-12msec depending on the sampling frequen-

cy.

Generic Coding Method of digital coding for pictures,
based on a specific algorithm, enabling it to be used for a
number of applications. Enables the same ICs and com-
ponents to be used for different applications such as TV
broadcasting, computer graphics, videotelephony etc.

Granule In layer two MPEG audio this térm means a
definitive group of three consecutive sub-band samples,
corresponding to 96 PCM samples.

Hexadecimal Numbering system with a base of 16
numbers instead of, as in decimal notation, ten. Uses a
character set of 0-9 plus A-F. Employs 16 arrangements
of four bits.

| Frame/Picture An intra-coded picture, i.e. one which
has been coded using only information from itself (com-
pare with B and P pictures).

Interframe Coding Predictive frame coding, where the
values for prediction for a frame are taken from the pre-
vious and current frames.

Interlaced Scanning The conventional TV picture
scanning arrangement in which successive fields scan out
the odd and even lines of the picture.

Interpolation Technique of generating information by
averaging the values of data from adjacent picture fields.

Interrupt A signal that breaks into a running digital pro-
Cessor program.

Intracoding Coding of a macroblock or picture using
only information in that macroblock or picture.

DIGITAL TV
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Fig. 1: The
MPEG video
layers, from
pixel blocks to
a sequence of
pictures (video

Intraframe Coding Predictive frame coding where the
values for prediction are taken from the same frame.

Isochronous Something performed in equal times, in
regular periods. With IEEE 1394, means the transmission
of time-critical data in the quasi-synchronous mode, i.e.
real-time audio and video.

Joint Photographic Experts Group (JPEG) An
ISO/IEC group that developed the image compression
algorithm for continuous-tone still colour pictures.

Joint Stereo MPEG audio technique which exploits
redundancy between the left and right channels. There are
two sub-modes. MS Stereo means coding of L + Rand L
—R channels; Intensity Stereo means coding the common
sub-band coefficients for high-band L and R channels.

JPEG-1 Standard, with several levels of compression,
for digital still colour pictures. The levels give various
resolutions in Y, Cb, Cr and RGB formats.

Latch Mechanism for temporarily storing data. Used in
conjunction with shift registers so that data streams can
have their format altered, i.e. SIPO (serial data in, paral-
lel data out) and PISO (parallel data in, serial data out).

Layer With MPEG audio, the algorithm used for com-
pression from sequence to block (there are three different
layers); with MPEG video, hierarchial decomposition
from sequence to block (see Fig. 1).

Level With MPEG-2, the spatial resolution of the picture
to be coded.

Line-locked Clock Clock synchronised to the line-scan
frequency of a video signal, controlled by a phase-locked
loop (PLL) circuit.

Lossless Compression Also known as Reversible
Coding. The opposite of lossy compression.

Lossy Compression Compression process that dis-
cards some imperceptible information.

Macroblock Used for motion prediction. Consists of
four 8 x 8 blocks of luminance data and two of chroma
data (4-2-0 format), or four luminance and two each Cr
and Cb blocks (4-2-2 format), or four luminance, four Cr

sequence). and four Cb blocks (4-4-4 format).
lock Macroblock Picture
Slice
JH lew—n macro~
—ep— /,. blocks
8x 8 pixels
& blocks, 16 x 16 pixels
————— Group of 12 pictures ————————=
Video seq - o210
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Masking A sound concealed by a more powerful one at
a near frequency. This is a property of human hearing.
The phenomenon is made use of for MPEG audio.
Masking can be in terms of frequency and/or time.

Motion Compensation Use of motion vectors to
improve the efficiency of motion prediction. The vectors
provide offsets into past and/or future reference frames or
fields (I pictures) that contain the decoded sample values
used to form a prediction error signal.

Motion Estimation Process of estimating motion vec-
tors for encoding. The term relates to the derivation of a
motion vector from a previous picture, to enable condi-
tions in an area of a picture to be deduced.

Motion Vector Two-dimensional vector used for
motion compensation. It provides an offset from the co-
ordinate position in the current picture or field to the co-
ordinates in a reference (I) frame or field.

Motion Picture Experts Group (MPEG) The
ISO/IEC group that develops compression standards for
moving pictures and associated information.

MPEG Video Data Hierarchy The MPEG video
structure, see Fig. 1. One pixel (picture element) is
defined as the size of a scanning spot at rest, i.e. one line
high and one line wide. It is used to form blocks of 8 x 8
luminance pixels plus 4 x 4 red and blue chroma pixels
(the later are referred to as Cr and Cb respectively). The
next step up is the macroblock, see above.

Several macroblocks are then grouped in sequences
known as slices, which are positioned in the same left-to-
right and top-to-bottom order as with conventional pic-
ture scanning. Slices are used as sets of data, being suit-
able for error detection purposes. If an error is detected in
part of the data stream that makes up a slice, the decoder
ingnores the data in that slice and moves to the start of the
next one.

The data slices are combined to form the active picture
area of ‘a video frame — usually referred to as a picture —
which can be regarded as the system’s basic coding unit.
Twelve of these pictures, referred to as a GOP (Group of
Pictures), are combined to form the basis of interframe
coding. As a result of this process, most frames are rep-
resented as their differences from a reference frame (an I
or intraframe). Each twelfth frame is an intraframe.
Organising the pictures in groups simplifies random
access to a group and provides recognisable boundaries
for interframe coding.

Finally, the MPEG system allows several groups of pic-
tures to be gathered together in what is called a Video
Sequence. This is an uninterrupted series of GOPs that
have the same basic parameters. This sequence consists
of a sequence header code, one or more GOPs and an end
of sequence code. :

Multicrypt DVB conditional access option based on a
detachable CA module which is connected via the DVB-
CI common interface. '

Multiplexing A system that enables two or more signals
to be transmitted simultaneously via a single channel..

MUSICAM - Masking pattern-adapted Universal Sub-
band Integrated Coding and Multiplexing An audio bit-
rate reduction system based on sub-band coding and psy-
cho-acoustic masking.
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‘What c life!

Problems as diverse as wow with a Dansette record player to an hour-
glass picture with a recent JVC TV set came Donald Bullock’s way this

month

ust as I had sat down to write
me Television article,

Greeneyes came in and turned
the TV on. I don’t much like the
TV being on at all, especially when
I’m trying to write an extremely
intellectual article. So I told
Greeneyes that she was a cretin, and
we had a row about my manners
and her mother. Then the TV’s
brightness went — it’s a Sanyo
CTP6256 — and I laughed nastily.

Greeneyes said I’d have to mend
it right away. So I put my writing
aside, took the back off the set and
looked at the chassis. The bright-
ness returned.

“How did you manage that?”
asked Greeneyes.

“Cleverness and influence” I
said, refitting the back.

When I'd finished and sat down
again, the brightness had gone.
Greeneyes shot me a withering -
look. Time to start all over again. I
took the back off, leant it against
the wall, then turned to the set
which was now OK. Greeneyes’ big
ginger cat strolled over, looked at
the screen and laughed at me. So I
touched it with my foot. Greeneyes
saw it shoot off, and we had a row
about my wickedness and her lav-
ishing all her affection on cats and
dogs and turtles instead of me.

When we’d finished our row and
agreed that she was right-and I was
wrong, and that the red pair of
shoes in Clarks would go well with
the green frock she’s going to get
from River Island, the brightness
went again. This time it stayed off,
and I started to tap around with the
pen I’d intended to use for my arti-
cle. As I couldn’t make it come
back I decided to take the set to the
workshop, and put the rear cover
back on. The brightness returned
and I made a bit of a scene.

“Have we got to call Snoddies?”

Greeneyes asked, “or shall I ask son
John to mend the set. We can’t go
on like this.”

Then the phone rang for me, and
while I was talking Greeneyes got
John to take a look at the set. He

‘went out for a soldering iron and a

few minutes later had the set work-
ing — even with the back on. It
didn’t fail again.

I pretended not to notice that the
set was now working satisfactorily,
or that it had been fixed so quickly,
until Greeneyes went out to fix a

| banquet for her cats and dogs and

turtles. Then I casually asked John
what the trouble had been.

“R622” he said. “It’s a two-inch
tall ceramic resistor stood up on
end. The solder joint at the top was
dry.”

“Thought it would be” I said.

Harry’s Dansette

There are two types of people 1
can’t stand. Three if you count traf-
fic wardens. One is the type of chap
who concentrates so hard on mak-
ing silly remarks that you can’t hold
a proper conversation with him. A
customer of ours, Harry Quipper, is
one of these. Otherwise he’s a
decent chap. He called in the other
day with an old Dansette record
player which, he said, he’d found.

“Gosh, Harry, I didn’t think
there was one of these left in the
country” I said, “what’s up with it?”

“Dead” he replied.

I noticed that the cheap mains
plugtop didn’t secure the outer
cover of the mains lead, and that the
conductors were straggly. So 1
tugged at them and they pulled out.
I remade the lead and plugged it in,
then tried out the Dansette with our
33 r.p.m. record of classical piano
music - there’s no finer type of
record for detecting turntable varia-
tions.

This one sounded awful. I
frowned. “Where’s that wow com-
ing from?” I said aloud.

Harry’s silly face lit up. “From
the Gwamophone, of course” he
quipped.

I told him to come back in a cou-
ple of hours’ time then gave the
record player a service, right down
to oiling the motor, but the wow
remained. Then I noticed that the
blip occurred once per revolution of
the record. I finally lifted the
turntable mat and found that a little
inspection label, not much bigger
than a stamp, had been carelessly
stuck on. So there was a ruck in it.
Removing the label cured the trou-
ble.

The Other Sort

Then Mr Magic came in with a
Toshiba portable, Model 1400TBT.
His real name is Cyril Pipe, and he
spends his spare time dressing up
and doing conjuring tricks at chil-
dren’s parties. I can’t stand con-
jurors.

I looked at the set. “Nice one,
Cyril” I said, “what’s wrong with
it?”

Cyril hunched his back and drew
his head down into his shoulders.
“Picture like this” he said. Then he
pulled from his pocket a shabby
pack of cards which he fanned out.
“Pick a card, pick a card” he said.

I looked pained. “Bugger the
cards” I replied, “let’s think about
the set.”

I plugged it in and sure enough
there was bad field cramping at the
top of the picture. The set uses an
ANS5S515 field output chip, and I
recalled a similar fault with a simi-
lar model. I traced the IC’s supply
from pin 7 back to the rectifier cir-
cuit C311/D309/R317 which is fed
from a winding on the line output
transformer. When I checked the
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value of the 7-5Q surge limiter
resistor R317 I got a reading of
48Q. A replacement resistor of the
correct value cured the fault. As I
boxed up the set I thought that Cyril
ought to be relieved of eleven
pounds, a tenner for the repair and a
pound for his bit of conjuring.

As I turned to him he said “Wait
a minute” and drew a £1 coin from
my ear.

“Put that on the counter close to
me Cyril” I said, “and add another
one plus a tenner. It’l] get you out
of debt and your conscience good.”

G11 Problems

Meanwhile Paul, who spends most
of each day on VCRs because he’s
so good at them, pulled a Philips set
fitted with the G11 chassis on to the
bench. “We’ve made some money
out of these” he commented, think-
ing of all the BU208As, the
smoothing blocks, the field time-
base chips and the odd tube or two
we’ve replaced. This one was dead,
and Paul soon found that the nega-
tive side of the mains lead was con-
nected to the plugtop loosely.

“T’ve had this before with these
sets” he said, “but why is it always
the negative connection that
becomes loose in the plugtop? The
little retaining screw loosens,
doesn’tit.”

“And how” I replied. “It’s
because of the thyristor power sup-
ply, which does violence to the nice
smooth mains supply waveform. If
you were the little screw at the top
of the plug’s negative lead you’d
jigger about with the sudden current
pulses, I'll bet.”

When he’d seen to the plugtop
he found that there were intermit-
tent outputs from the line output
transformer because of dry-joints at
the pins. Resoldering them restored
the set to life, though the width still
varied and tried to collapse now and
again.”What makes the line output
transformer’s pins go dry at their
joints to the board?” he asked.

“More hammer” [ said. “That
transformer is vibrating at a very
good lick, and producing heat. The
solder joints have to contend with
the rapid pulse waveforms at the
pins while the heat affects the
chemical makeup of the fluxes in
the joints. They eventually shake
loose. It’s much the same with the
other wound components in the line
output stage. In view of the picture
width variations I reckon you’ll find
some more dry-joints in this area.”

He did, and after some careful
resoldering all round he had a good,
steady picture.
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“Remember” I said “any trans-
former that vibrates at a high fre-
quency and has to handle spikey
waveforms will tend to develop dry-
joints at its connecting pins. And
the next time you get intermittent
brightness with a chassis that uses a
tiny line driver transformer, like the
old ITT Compact, check this item
for dry-joints. Resolder the pins,
even if you can’t actually see any
poor joints.

Interlude

Just then a chap with some steps
poked his head through the door.
“Window cleaner” he called.

“Who, me?” I reacted.

At this point a girl who looked
like Keyhole Kate picked her way
into the shop. “Yoo-hoo” she trilled,
“anybody home?”

1 moved towards the door.

“Oh. You’re somebody else,
aren’t you?” she said.

“No I'm not” I replied, “I’m the
same chap I've always been.”

“What I mean is, you’re not
Steven or Paul, are you?”

Steven came to the rescue.

“That Ferguson of ours you
mended back last summer” she said,
“the picture’s got thin bands of
lighter picture all over it. What will
it be and what will it cost?”

“Ah, your TX90” said Steven.
“The cause will be C189, a 22pF
50V electrolytic reservoir capacitor,
and the cost will be ten pounds, if
you bring the set in.”

Keyhole Kate gulped. “Electro
what . . .” she stammered.

“Ten pounds” Steven said.

Then the window cleaner came
in. “Clean now?” he asked, jerking
his thumb at the window.

1 pushed some money into his
hand.

“I suppose your sons are quite
competent by now” he commented.

“They’re coming on” I replied.
“Of course it will take them some
time to pick up all I've learnt over
the last fifty years. I feed them the
answers, quietly.”

A JVC MXIl

Then Mr and Mrs Murphy came in.
Nice people, also the smallest cou-
ple we’ve ever seen. Steven gave
them a smile.

“We’ve got our JVC telly in the
car, Mr Blockhead” he said. “The
picture’s like an hourglass. Last
time you did it while we waited.
Can we wait for it again?”’

Steven brought it in and put it in
front of me. “Can you look at it
quickly?” he said. “It’s the modern
Nicam stereo set — MXII chassis.

COMMENTARY

. . . So 1 touched it with my foot.

Tends to get this fault.”

The Murphys smiled at me as I
began to take the back off. Steven
continued with his instructions.

“The chassis uses an electronic
screwdriver chip, IC707, for picture
geometry adjustment. The chip’s
cheap enough, and we’ve got one in
stock — from Willow Vale, part
number 87028M — but you’ll need
the manual to enter the screwdriver
menu and program the new chip.
The repair takes only a few min-
utes, as you know.

1 knew nothing of the sort, and
stood there trying to digest what
he’d said. None of the chips looked
like a screwdriver to me, and I grew
increasingly puzzled. Five minutes
later I was no further forward.
Steven looked over and began to
lick his lips.

“Gosh, 1'd like a cup of tea” he
said. “The sort you make. How do
you do it? Is it three bags or five?”

“I"ll do it” I said, and he was on
my stool before I'd left it.

When I brought in the tea the set
had been boxed up and displayed a
perfect picture.

Harry Quipper came back for his
gram just as Mr and Mrs Murphy
were paying Steven a few browns.
He had one of his irritating smiles
as he watched. As they left, he
turned to us.

“Nice handful of cabbage that”
he said, “talk about being grateful
for small Murphies!”
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Reports from
Philip Blundell, AMIEEIE
Michael J. Cousins
Keith F. Brown
Michael Dranfield
Graham Colebourn
David Smith

Glyn Dickinson
Chris Watton

Nick Beer and
Roger F. White

Thorn CI5012R (Samsung
P68SC Chassis)
This set produced a picture with
weak red content. When I checked
the voltages at the collectors of the
RGB output transistors I found that
the red output transistor’s voltage
was at a higher level than that in
the green and blue output stages.
Checks on the colour-drive signals
from the mother board, at plug
CN901, showed that the DC bias in
the red channel was low. I traced
back through the circuit and found
that the red drive was being drag-
ged down by diode RD09, which
adds the on-screen display to the
drive from the colour decoder. This
1N4148 diode was leaky. For green
channel problems check RD10, for
blue channel problems RD11.
Incidentally the spares address
for Thorn brand TV sets is Thorn
UK Ltd., Glaisdale Drive,
Bilborough, Notts NG8 4LA
(01159 290 434). Trade only. P.B.

Mitsubishi CT25555TX
(Euro 4Z Chassis)

Teletext was OK but the vision sig-
nal produced a weak, smeary pic-
ture. I connected a staircase test
pattern and traced the path of the
signal from the IF module along to
PCB VC/RGB-CTI, where the
video signal became low around the

TV

Fault Finding

Y amplifier Q253. The 12V supply
to this transistor was missing
because of a break in the print at
the very top edge of the PCB,
where the plastic retaining bracket
is connected. P.B.

GoldStar CIT9902F
(PCO4A Chassis)

This set wouldn’t come out of
standby. When checks were carried
out around the microcontroller chip
IC701 1 soon discovered that crys-
tal X701 (10MHz) wasn’t oscillat-
ing. A replacement crystal was
required. P.B.

Ferguson ICC9 Chassis

This monster (Model D78N) had no
green. As I didn’t fancy hauling it
back to the workshop it had to be
fixed on site. A tube analyser
cleared the CRT, and the
TEA5101A RGB output chip IBO1
was OK. Tracing the signal path
back brought me to the STV2160
multifunction chip IVO1. This
seemed to be the most likely sus-
pect, especially as there have been
reported cases of failure because of
CRT flashovers (there’s a modifica-
tion for this — remove jumper link
JV56 and fit a surface-mounted
4-7kQ resistor in its place). Need-
less to say a replacement chip
didn’t cure the fault.

Only one area remained: the
buffer amplifier transistors, the rel-
evant one being TV76 (BC858B).
This surface-mounted pnp transistor
had been cold checked and found to
be OK, but a replacement restored
the tube’s green drive. If only I had
a nice, compact scope or a few
more muscles! M.J.C.

Sharp DV5935 (BCTV-A
Chassis)

When cold checks were carried out
on this dead set I found that the
2S8D1546 chopper transistor Q705
and the MC44602 control chip

IC700 were short-circuit. In addi-
tion the 100pF chopper drive cou-
pling capacitor C712 was low in
value. On the secondary side of the
circuit rectifier diode D708 and its
feed resistor (not shown in the cir-
cuit diagram) were badly burnt.
These items were replaced and the
set was then powered. It produced
outputs on the secondary side of the
power supply except for D708,
which supplies a 12V regulator
transistor and an 8V regulator IC.
In view of the previously distressed
state of D708 I thought that the
cause of the problem was heavy
loading, but eventually found that
the chopper transformer T700 was
damaged. A new transformer
restored the 12V and 8V supplies
and the set sprang to life. M.J.C.

Mitsubishi CT2553STX
(Euro 4Z Chassis)

The reported fault was no signals —
scart operation was OK. An attempt
to retune the set showed that while
channels could be found they
couldn’t be stored. The EPROM
chip IC702 was suspected, but
checks showed that its =31V supply
at pin 2 was missing. This is
derived from transformer T951, via
rectifier D955. The cause of the
problem was an open-circuit sec-
ondary winding on T951. A
replacement transformer restored
IC702’s —31V supply and hence the
picture and sound. M.J.C.

Goodmans 1450T (Onwa
Chassis)

This set was dead apart from the
fact that the standby light was on,
there was a click from the relay and
the power supply was producing a
115V HT output. No visible dam-
age could be seen. The cause of the
problem was loss of the supply to
pin 42 if the multifunction chip
IC301 because R323 (6-8k€2, 5W)
was open-circuit. A replacement
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restored the picture and sound. If
this doesn’t cure the fault check
C909 and C911 (both 47pF, 50V),
the 12V, 1W zener diode ZD402
and IC301 (AN5601K). K.F.B.

Tatung 190 Chassis

There was sound but no picture -
no EHT in fact. The cause of the
problem was that R413 (182, metal
film) in the supply to the line driver
transistor was open-circuit. No rea-
son for its failure could be found.
M.Dr.

Hitachi CPT2174 (G6P
Chassis)

This set was brought in because it
made a whistling noise. We sus-
pected a noisy inductor. Not this
time however: the whistling
occurred only with scene changes
and bright pictures. The culprit
turned out to be the HT smoothing
capacitor C909 (220pF, 160V)
which had fallen to a very low
value. M.Dr.

Sony AE2 Chassis

This set tripped back to standby
after two seconds. The manual says
a two-second trip means that
there’s a field fault. When the set
was switched on and off in quick
succession there was only half a
field scan — the top half. The
TDA8179S field output chip in this
chassis requires + and —15V sup-
plies. The latter was missing
because safety resistor R854
(0-47Q) was open-circuit. But the
replacement failed at switch on: a
new field output chip was required.
For good measure we also replaced
the flyback boost capacitor C1505
(220pF, 50V). M.Dr.

Hitachi G8Q Chassis

If the power supply is tripping and
you can’t find any shorts on the
secondary side of the circuit, try
replacing C908 (220pF) on the pri-
mary side. In one case we had in
recently this capacitor had fallen in
value to 150pF. A replacement
rated at 105°C cured the problem.
M.Dr. '

Bush 1500

Another dealer had attempted to
repair this set. In the process he’d
removed two transistors which he
had not replaced. With the help of a
similar, scrap chassis we decided
that a 2SC1815 would be suitable
in positions Q104 and Q611. After
fitting a couple of these transistors
the set came on but was off tune. In
addition the automatic station
search didn’t stop when a station
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was found. After spending a lot of
time on the problem we found that
replacing the vision detector coil
T101 cured the fault. M.Dr.

Philips CF1 Chassis

For loss of field sync, replace
C2377 (10pF, 63V). This will cure
the problem, but for good measure
2368 and C2369 should also be
replaced. They are both 4-7pF,
63V. M.Dr.

Hitachi CPT2476 (G6P
Chassis)

'If the set comes on with a bright

white screen, there is only 20V at
the tube’s cathodes, and the set
switches to standby after two sec-
onds, replace the 12V zener diode
ZD301 which is on the main panel.
It’s in series with all three RGB
output transistors. M.Dr.

Ferguson ICC5/IMC
Chassis

There was a very odd problem with
one of these sets: no sound, no pic-
ture, and a raster when one of the
tube’s cathodes was earthed via a
10kQ resistor. This proved that the

cause of the problem was not field

collapse. When we advanced the
setting of the first anode control we
got a blank, unmodulated raster
with flyback lines.

We thought that the set might be
stuck in the AV mode. When a VCR
was connected to the scart socket we
got good sound but still no picture.
A lot of time was spent carrying out
various checks before we noticed
that the power supply’s 8V output
was low at 5-4V. The culprit was
CP37 (4,700pF, 25V, 105°C) which
was open-circuit. M.Dr.

Sony KVM2170/2171
Although these sets are still quite
new we have had a couple of them
suddenly go completely dead. The
chopper power supply was work-
ing, but one of its outputs was
missing. There should be 135V at
the cathode of D606, 20V at the
cathode of D607 and 8-5V at the
cathode of D608. In both cases the
8-5V supply was missing because
ICP PS603 was open-circuit. It’s
rated at 1A (N25 type). The current
through the replacement was
between 0-4-0-5A, so all was con-
sidered to be OK. Neither set has
bounced - the repairs were carried
out several months ago. G.C.

Matsui 1496R

This set was dead with no power
supply operation. There should be a
119V HT output at C119, which is

handy to remember! We found that
R108 (220kQ) was open-circuit: as
a result there was no 5V bias at pin
3 of the TDA4605 chopper control
chip IC104. R109 (330kQ) was
also going high in value, so this
was replaced as well. As the set is
still a youngster we uprated both
resistors to 1W. G.C.

Sanyo CBP2576/2876
(EDO Chassis)

This set had given up, with a pun-
gent smell of burnt plastic that lin-
gered for days! A hole had been
burnt in the PCB at the line scan
end of connector K-FF. After the
usual clean up and rewiring exer-
cise the set came back to life, but
there was no EW correction
because ICP R756 (N20) was open-
circuit.

Finally there was no sound. We
got it back by carrying out the
“start NVM” procedure described
on page 13 of the service manual:
this restores the basic digital set-up
of the chassis. Very little further
adjustment of the digital settings
was required to obtain correct pic-
ture geometry. G.C.

Hitachi CPT1558/Luxor
18036549

These 15in. Swedish sets are ideal
for kitchen use, having a sealed
membrane keypad. When a Luxor
example came in with a severely
mangled keypad we discovered that
it’s no longer available as a spare
part. A repair was possible how-
ever, using a keypad from a scrap
Hitachi version of the set: it’s
marked differently but works in the
same way.

Our troubles were not over yet,
as keyboard operation was intermit-
tent. We eventually traced the
cause of this to a cracked joint in a
very unexpected place, at one end
of RD54, an 820Q2 resistor which is
between the base and emitter of
TD12 near the keypad ribbon-cable
connector. We then knew why the
original keypad had been clawed to
death!

If you have trouble with the
microcontroller or ROM chip (ID01
and ID02) in these sets, get in
touch with Chas Hyde (01759 303
068). There were several versions
and sources of these chips, and they
are not all compatible. G.C.

Toshiba 150R6B

This set had been given a new
LOPT, a set-up, a soak test and a
clean bill of health. The owner
brought it back next day with the
classic condemnation “it’s gone
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again — it lasted only fifteen sec-
onds”.

This time there was no 5V out-
put at pin 9 of the power supply
board output connector. RS05, a
152, 0-5W fusible resistor, was
burnt and open-circuit. It feeds a
5V regulator, QS02. We fitted a
new resistor and connected a volt-
meter across it to monitor the cur-
rent. The reading was 0-5V run-
ning, as stated in the service manu-
al, and 0-33V in standby. The set
ran happily all day and the next. No
connection between the two failures
could be discerned. G.C.

Philips CP110 Chassis

This set was dead except for the
display of “F1”. A voice in my
mind kept blaming the microcon- |
troller chip, as it was the original
one with no metal shield, but volt-
age checks showed that it was OK.
The 1-6A Wickman fuse F1653
was open-circuit, no doubt because
of excess voltage, the overvoltage
protection board seeing it off.

~ When the fuse and the CNX62A

optocoupler had been replaced the

“set behaved impeccably during a

lengthy test run. D.S.

ITT Monoprint B Chassis
This set was in the standby mode
with the CRT’s heaters lit. I found
that C722 (470pF, 16V), the reser-
voir capacitor for the 8V supply,
had gone low in value. D.S.

Philips G90AE Chassis
There was no focusing at all. When
the top of the tube base was
unclipped the reason was immedi-
ately obvious. The entire focus con-
nector and its spark gap were cov-
ered with verdigris. A new tube
base cured the fault. D.S.

Ferguson TX805 Chassis
This set.(Model D14R) didn’t do
anything. When checks were car-
ried out in the power supply we
found that RP41 and RP42 had
both gone high in value. The cor-
rect value is 68k<Q. D.S.

Philips CF1 Chassis

This set was tripping. After check-
ing for obvious shorts I decided to
disconnect the crowbar thyristor
and power the set via a variac. It
worked perfectly, with the HT cor-
rect at 95V. To save time (!) I
replaced the three series-connected
zener diodes and the thyristor, but
the set still tripped. I then replaced
the only other two components in
the trip circuit, a resistor and a
capacitor. It still tripped. Time for

some theory. The zener diodes
were being switched on not by the
DC voltage but by ripple, because
the 47pF HT reservoir capacitor
C2322 was open-circuit. G.D.

Philips 2A Chassis

After repairing a straightforward
field fault I noticed a message
which said that the set was reluc-
tant to come out of standby when
the remote control unit was used.
This was true, with the set tripping
instead of coming on. The set could
be heard ‘plopping’ in standby. I
traced the cause of this fault to
C2681 (6-8pF, 63V) in the opto-
coupler circuit. G.D.

Bush 1500

This set was stuck on one channel
with no response from the front
controls. The usual cause is a faulty
pushbutton, but not this time. There
was a clue: standby couldn’t be
selected because a leak across the
auxiliary contacts of the mains
switch locked up the microcon-
troller chip. The cause was some
nasty black glue that was used to
anchor the wires. Removing this
cured the fault. G.D.

Ferguson ICC5 Chassis

EW bowing was the not unusual
fault with one of these sets (Model
59P7). After resoldering the obvi-
ous dry-joints the fault was still pre-
sent with the usual suspects blame-
less. The width and pincushion con-
trols worked, but not enough, while
the trapezium control was inopera-
tive. This was the clue. It receives
its supply from the 23V line via a
resistor and a 6-8V zener diode,
DG10. This was leaky. G.D.

Salora J Chassis

A fault we are now getting quite
often with these sets is variation in
raster size and focusing with pic-
ture content. The culprit is the EHT
tripler. Unfortunately this is rarely
mentioned when the set is brought
in because of another fault. It can
wreak havoc with your estimates,
especially as “the set never did that
before you fixed it”! G.D.

Matsui 209T

This set was dead because C613
(4-7nF, 1kV) had failed, which is
not unusual. It’s in the HT rectifier
circuit. If you don’t have a handset,
you can’t switch the set on from the
front as it comes on in standby —
which is a good way of selling
handsets! To get the set out of
standby, short out ‘switch’ SW414
(not fitted) at the front of the PCB

momentarily. The set will then
spring to life! G.D.

Sony KV2762

Tuning voltage instability was the
problem with this set. Colour
would sometimes be lost, but only
in certain areas of the picture. At
other times the sound would be
lost, with the picture fluttering. My
first check was at the 33V tuning
voltage stabiliser DOOS, where only
30V was present, but a replacement
didn’t improve matters. The feed
comes from the 40V supply, which
I found to be low at only about
33V. So not enough current was
flowing to operate the regulator.
This 40V supply is derived from
the chopper transformer, via R651
(1-2€) and D652. R651 had risen
in value to nearly 70Q2. C.W,

Finlux 1000 Series

This was the later version with CTI
(colour transient improvement).
When these sets are first switched on
the screen should remain blank until
the TDA3505 video processing chip
has checked the grey-scale levels.
This set came on with a red raster,
then green followed by-blue. The
cause was Cb38 (10pF, 63V). C.W.

Philips CP90 Chassis

The power supply was OK but
there was no line drive. A check on
the 19V supply produced a reading
of only a couple of volts. The
330pF, 35V reservoir capacitor
C2691 was the duffer here. C.W.

Hitachi CPT2178 (G6P
Chassis)

Loss of sync was the trouble with
this teletext set, the cause being on
the text PCB. When the video signal
arrives at this panel it goes to
IC2101 and, via Q2104, to pin 3 of
the CD4016 chip IC2108. This acts
as a sync separator, but there was no
output at pins 1 and 4 which are
connected together. After making
various checks I found that the 5V
supply was low at only 2-5V,
because the HA17085 regulator
IC2110 was faulty. This supply is
used by the logic system. Because it
was low, the control applied to pins
12/13 of IC2108 was affected. C.W.

Bush 1418

If one of these sets is dead with no
standby light and 320V is present
across the main reservoir capacitor,
check R913. This 330k resistor
can go open-circuit. C.W.

Salora J Chassis
No picture was the complaint with
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this set. A scope check on the sand-
castle pulse input at pin 7 of the
TDA3562A colour decoder chip
ICB200 showed that the field com-
ponent was missing. The field time-
base was working all right, the field
flyback blanking pulse being lost at
the junction of RB424/5 because
TB209 (BC237) was short-circuit.
N.B.

Toshiba C2225B

The owner insisted on having this
set repaired despite its tired tube.
There was an arc on sound and
vision from cold, but you couldn’t
instigate it by physical means. It
could be heard anywhere around
the power supply and line output
sections of the chassis. I eventually
discovered that the earthing screw
from the core of the LOPT to the
PCB was corroded. Replacing the
screw and retinning the land cured
the fault. N.B.

Panasonic Alpha 1W
Chassis

This set was dead. Some quick
voltage checks showed that the 12V
line oscillator supply at pin 7 of
IC101 was missing. It comes from

the 12V regulator IC851, which
had no input because rectifier diode
D855 was open-circuit. N.B.

Salora J Chassis

It’s been a long time since we had a
new fault with one of these sets.
The field scan flickered and rolled
intermittently. No amount of fid-
dling in the field timebase affected
the scanning, but twisting the chas-
sis did. The cause of the trouble
turned out to be a dry-joint at the
odd pin of the Ipsalo transformer —
the one in the centre of the diode-
split type (so the fault would not be
possible with the tripler version of
the chassis). N.B.

Sony KVM1421 (BE2A
Chassis)

There were jagged verticals when
the set had warmed up. The cause
of the fault was C814 (4-7pF) in
the pincushion correction circuit.
R.F.W.

Ferguson ICC7 Chassis
One of these sets had a strange
sound fault. To start with the sound
was normal, but after a while the
volume and mute controls stopped

working — the on-screen graphics
were still present. If the set was
then put into standby and brought
back on there was no sound. I sus-
pected bad joints on the Nicam
board and carried out a close exam-
ination, resoldering any joints that
looked dodgy. To my great relief
this cured the fault. R.F.W.

Sanyo CTP6144

A very intermittent hum bar was
present only when an aerial was
connected. If I touched the aerial
socket and an earth at the same
time the set would go to standby.
The cause of the fault was the opto-
coupler D331. R.F.W.

Matsui 1492

This set had a peculiar fault after
putting right the usual results of
failure of C909 and C910 in the
power supply (the line output tran-
sistor, the 12V zener diode and the
field output chip all had to be
replaced). When the set was put
into the standby mode the sound
and picture went but a dark mono-
chrome picture then appeared, with
no sound. The cause was Q907
which was short-circuit. R.F.W.

THE NEW UNI-REMOTES FROM PHILEX

The NEW uni-range of Universal Pre-Programmed Remote Control covering the leading brands of television:

* BRANDS CURRENTLY AVAILABLE FROM STOCK *

PANASONIC - SONY - PHILIPS - HITACHI - MITSUBISHI - NOKIA - SAMSUNG

ARE FULLY OPERATIONAL

« BRAND FOR BRAND REPLACEMENTS. EACH UNI REMOTE COVERS THE MAJOR FUNCTIONS FOR TVs FROM ONE
MAJOR MANUFACTURER AS WELL AS MANY OTHERS
« CODELESS SET-UP: READY TO USE IN SECONDS ~ JUST FOLLOW SIMPLE INSTRUCTIONS AND THE UNI-REMOTES

o TELETEXT AND FASTEXT: UNI-REMOTES SUPPORT FASTEXT AND A WIDE RANGE OF THE OTHER TELETEXT
FUNCTIONS AS LONG AS THE ORIGINAL TV SUPPORTS THESE FUNCTIONS

o PRE-PROGRAMMED FOR THE LATEST MODELS: AS WELL AS OPERATING CURRENT AND EARLIER MODELS THE
UNI-REMOTES ALSO CONTAIN PRELIMINARY INFORMATION FOR OPERATING NEW TV MODELS

¢ REPLACES BROKEN OR LOST REMOTES
¢ CUSTOMER CARELINE AVAILABLE FOR ALL UK CUSTOMERS
¢ ATTRACTIVE CLAM PACKAGING IDEAL FOR RETAIL DISPLAY
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Reports from

Nick Beer
David C. Woodnott
and Brian Storm

Ferguson F801

This unit had a dead camera head:
the VCR section was OK. Checks
showed that there was an open-cir-
cuit track between D903 and pin 8
of connector CN909/PG909. This is
the camera on (low) line. The cause
of the open-circuit was leakage
from adjacent surface-mounted
electrolytics, which all had to be
replaced. N.B.

Panasonic VW-AMC2B
(NVMS50B etc)

There was an odd fault with this
commonly-used camcorder mains
unit/battery charger. Charge LED1
was permanently on, and there was
no battery charging in position 2.
Transistor Q3 (2SB952P) in the
switching section was short-circuit.
N.B.

Panasonic NVRX1

This is one of the newer ‘slimline’
models. The fault was ability to
focus but not to zoom, which rather
restricted use of the camcorder. As

- a result of the lens design in mod-

emn units, with everything internal,
the fault condition meant that there
was only one point on the focus
scale where a reasonably good pic-
ture could be obtained. The zoom
motor drive was present and cor-
rect, but it didn’t move. A new
motor, part number VEMO0451,
cured the fault,

We’ve had similar problems,
caused by the gear inside the lens,
with various Panasonic models that
use this design. The plastic gear

cracks and then slips on its shaft.
N.B.

Sony CCDTR75E

There was a “no picture” note
attached to this Handycam. Chroma
only was present at the AV sockets
— customers don’t count this as
much of a signal I suppose! The
cause of the fault was C318
(120pF, 6-3V) on board VS67. A
replacement capacitor and service

restored the unit to good working
order. D.C.W.

Canon UC16

Playback picture intermittent was
the complaint with this fairly recent
model. The cause was a detached
connector between the mic/jack
PCB and the main VTR PCB. It’s
becoming quite a common failure,
usually because of too vigorous fit-
ting/removal of the AV leads. The
connector is available from Canon
if required — it’s CNOO1, part num-
ber VS1-5469-016-000. D.C.W.

Panasonic NVRX1

This newish camcorder would nei-
ther focus nor zoom — its E-E pic-
ture consisted of an unfocused
‘blob’. Playback was OK. Error
code F52 was displayed in the
EVF: the manual tells us that this
means “zoom motor lock”. When I
inspected the motor I found a sur-
plus of hardened grease on the
actuating shaft. All was well once
this had been removed and new
lubricant applied.

To avoid having to reset operat-
ing data etc. it’s important to refit
drive assemblies to current types of
lens units very accurately.
Although these set-ups are easier
than ever now, using automatic
programming via a PC interface,
life can be very frustrating if you
don’t have such facilities. D.C.W.

Sony CCDV600E
The problem with this nice (I have
one!) Hi-8 model was described as
“no operation”. The only sign of
life was a flashing DEW symbol in
the camera LC display. As there
was no other activity, the dew sen-
sor was clearly not to blame.

Camcorner

The cause of the trouble turned
out to be IC201 on the mode con-
trol PCB (FD44). Don’t confuse
this with the more usual syscon
mode control functions carried out

by PCB SS134. A replacement IC

and a general service restored good
operation. D.C.W.

Canon UCI0E

There were no EVF pictures: opera-
tion was otherwise normal. The
cause of the trouble was failure of
C2911 (10pF, 16V) on the EVF
PCB. I have since had two more of
these camcorders with the same
fault. D.C.W.

Panasonic NVR50

This VHS-C camcorder would dis-
play, very intermittently, coloured
lines down the EVF’s colour pic-
ture. The symptom would often be
present only once a day, which
made fault finding rather difficult. I
have previously had to replace the
viewfinder flexi-connector to cure a
number of different EVF faults pro-
duced by these camcorders. So one
was ordered (part number
VWIJ0739) and fitted, clearing the
fault. When the original one was
examined, the start of a split across
the middle of the connector, where
it bends quite sharply beneath the
viewfinder, was discovered. B.S.

Sanyo VMDé6P

These 8mm camcorders tend to
have problems with their battery
contacts, which are easy enough to
replace. But after doing this there
seemed to be some intermittent
problems with the mechanism.
When a cassette was inserted, the
tape would sometimes not be load-
ed around the drum. The cause
turned out to be the cassette-down
switch, which was loose. There was
still a problem when this item had
been cleaned and retensioned: the
mechanism would sometimes just
whirr, then the camcorder would
power down and sulk. The cause
was a damaged gear in the rather
eccentric loading mechanism. Part
number is 11915RQ. Once this
item had been replaced the cam-
corder worked normally. B.S.
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Grandata Ltd

distributor of electranic components
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Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
BC107 8p | BD434 30p | BU126 65p | BUVABAF  325p | MJA502 300p | 4N35 50p | LINEAR ICs ANG340 600p | BA335 55p | BA7004 200p
BC108 8p | BD435 31p | BU128 125p | BUV4BC 250p | MJ10012  300p AN203 210p | ANE341 200p | BA338 80p | BA7007 200p
BC109 8p | BD436 30p | BU133 125p | BUVS0 425p | MJ11015  250p F AN310 165: AN6342 325p | BA340 75p | BA7021 180p
BC108C 10p | BD437 28p | BU137 150p | BUVG1 1000p | MJ11016  300p | RECTIFIER AN211T 1500 | AN6344 440p | BA343 60p | BA7022 350p
BC140 20p | BDa38 36p | BU18O 100p | BUV70 200p | MJ11032  800p | DIODES AN214Q 170" AN6345 400p | BA336 175p | BA7025L 100p
BC142 20p | BD439 40p | BU184 100p | BUV9O 175p [ MJ11033  800p | gy127 8p | AN217P 953 AN6346 350p | BA401 60p BA;;gﬂ 475p
BC143 20p | BD440 a0p | BU204 65p | BUVS3 375p | MJ15003  250p | py333 8p | AN228 280p | ANE350 610p | BA402 50p Bﬁ zg 200p
BC147 8p | BD441 40p | BU205 70p | BUW11A  200p | MJ15008  300p | py154 40p | ANZE2 350p | AN6352 450p | BA511 145p | BA7252 150p
BC149 8p | BD533 50p | BU206 100p | BUW11AF  225p | MJ15015  250p | Byi79 35p | AN239 250 | ANB356 300p | BA514 160p | BA760aN_ 100p
BC159 8p | BD534 38p | BU207 150p | BUW12 125p | MJ15016  350p | gy18a 32p | ANae2 Jaop | AN6359 500p | BA516 150p Bﬁ;;S;LS ;50])
BC160 30p | BD535 38p | BU208 70p | BUWI2A  150p | MJ15022  400p | py205 11p | AN27: 230p | AN6350 320p | BA518 150p | BA775 50p
BC171 10p | BD536 38p | BU20BA 75p | BUWI2F  250p [ MJ15023  400p | gy207 20p | Anz7a Za0p | Anesez 400p | BA521 100p | BA7755 150p
BC172 10p | BD537 40p | BU20SBAT  200p | BUW13A  200p | MJ15024  400p | gy227 19p | ANSTIB Z00p | AN6383 375p | BA524 240p | BA7767AS  155p
BC177 14p | BD538 40p | BU208B 200p | BUW32A  500p [ MJ15025  700p | gy228 28p | ANZTE 90h | AN636TNK  400p | BAS26 180p | BAB504 350p
BC178 14p | BD643 50p | BU208D 130p | BUWA4S 550p | MJE340 25p | gy298 15p | ANSOT 330 | ANG3ES 275p | BA527 95p | BA15218 60p
BC179 14p | BD645 50p | BU209 90p | BUWA49 550p | MJE350 80p | py299 18p | AN302 50p | ANB371 350p | BA532 100p | CA3140E 38p
BC182 7p | BD647 50p | BU225 120p | BUWS0 400p | MJE520 30p | BY329-1200 150p | AN303 250p | AN6387 480p | BA534 220p | CNX62A 80p
BC182L 7p | BD649 50p | BU226 120p | BUWBTA  150p | MJE2955T  65p | gyass 20p | AN304 Zoop | ANess0 100p | BA536 150p | CNX82A 60p
BC183 7p | BD675 40p | BU312 90p | BUWS4 75p | MJE3055T  65p | gyT1] 25p | AN31e 230p | ANess? 50p | BA546 160p | CNX83A 80p
BC183L 7p | BD676 40p | BU32S 55p | BUWSS 85p | MJE13004  100p | BYT13.1000 30p | AN318 350p | ANESS2 45p | BA612 120p | CX136 600p
BC184 7p | BD677 38p | BU326A 75p | BUX10 150p | MJE13005  60p | ByvosE 25p | AN33Y 3o0n | ANesse 80p | BA614 70p | CX133A 750p
BC184L 7p | BD678 40p | BU40B 60p | BUX11 200p | MJE13007  100p | BywosE 36p | AN3o0 Soop | ANesss 50p | BA618 §5p | CX141 750p
BC212 7p | BD679 40p | BU406D 85p | BUX12 150p | MJE13009  100p | ByX10 15p | ANacs Ja0p | ANesos 35p | BAS31 280p | CX145 725p
BC212L 7p | BD68O 40p | BU407 55p | BUX20 350p [ MJE15028  200p | ByX55/600  25p | AN3ES 1508 | ANe612 60p | BAGS6 110p | CX1508 325p
C213 7p | BD68Y 45p | BU407D 75p | BUX21 450p | MJE15029  200p | N40O1 3p | AN3Ge 150p | Anseso asp | BA6s8 350p | CX175 325p
C213L 7p | BD682 asp | BU408 60p | BUX22 450p | MJE15030  250p | |N4002 3p | ANB10 160p | ANGoS1 45p | BAGBIA 350p | CX187 825p
C214 7p | BD705 50p | BU408D 75p | BUX23 900p | MJE15031  400p | Na003 3p | ANGIIK  dvan | ANeeSz 45p | BABB2A 300p | CX804A 775p
C214L 7p | BD707 50p | BU40S 85p | BUX37 220p | MJE1B004  125p | |Na00a 3p | ANSISK 3508 | ANSS7IK  425p BA6G3A 300p | CX867 575p
C237 7p | BD709 50p | BU412 175p | BUX39 450p | MJF18004  175p | |N40O5 3p | ANSSIK  300p | ANEEIS 600p | BAGS4 400p | CX868 525p
C238 7p | BD71Y 50p | BU413 175p | BUX40 210p | MJF18204  350p | (N4006 3p | ANIZSGK  aBop | ANG7S0S 80p | BA685 400p | CX877 300p
C239 7p | BD736 50p | BU414B 250p | BUX41 200p | OC28 350p | |N4007 3p | ANI3I0K  329p | ANESTO 450p | BA715 as5p | CX79258  550p
C300 20p | BD826 50p | BU415A 170p | BUX42 200p | OC29 250p | |N4148 2p | AN 3a0p | ANes1S 150p | BA718 45p | CX20015A 600p
C301 20p | BD828 50p | BU426A 70p | BUX47A 220p | OC35 350p | |N5400 ap [ AN3315 3000 AN6878 65p | BA728 55p [ CX20106A  76p
BC302 20p | BD833 55p | BU433 120p | BUX48A 150p | OC38 250p | 1N5401 8p | AN3S20K  980p | ANE879 225p | BABOG 220p | CX20109  140p
BC303 20p | BD897 50p | BU50O 100p | BUX55 800p | S2000A3  175p | INB402 80 | ANDIIIK 4508 AN6880 75p | BAB43 130p | CX20187  700p
C304 25p | BD893 50p | BUSOOD 225p | BUX80 180p | S2000AF  130p | 5403 8p | ANT782 300p AN6882 300p | BA1310 160p | CXA1001AP 15009
C327 7p | BD977 50p | BUSO0S 90p | BUX81 160p | $2055A 175p | IN5404 8p [ AN3792 300p | Anssa 200p | BA1320 75p | CXA1019P 15
C328 7p | BDX33 60p | BU505D 90p | BUX84 50p | S2065AF  175p | iN54os 110 | ANSBI4K  as0p | ANesss 150p | BA1330 120p | CXA1018S 225p
C337 7p | BDX37 100p | BU505DF 90p | BUX8S 50p | 52530A 100p | 1N5406 120 | ANSB2IK  6oop | ANESES 100p | BA1332 60p | CXA1044P  550p
C338 7p | BDX44 100p | BUS06 100p | BUX86 30p | TIP29 15p | |N5407 12p | ANISZIK  Goon | ANsSls 60p | BA1350 130p | CXA1044BP 475p
Caa1 28p | BDX47 60p | BUS06D 70p | BUXBY 50p | TIP29A 22p | |N5408 12p | ANSSZZR  Bo0n |ANI0 650p | BA1355 125p | CXA1081  275p
Case 8 |BDXSac  7sp |BUSOGOF  100p |BUXWA  350p | TIZSC 2% |RGPI0 2P | ANaoaX  300m | ANTOIK  -S0n |DAIS  160p | CXAIOEIS 3000
1
C516 22p | BDX63C 175p | BUS0BAF 9s5p | BUZ71AF  100p | TIP30 25p | RGP30 13; ﬁmgg%'( gggs AN7060 175p | BA1404 120p | CxA1082AS 1000p
C537 25p | BDX64C 175p | BUSOBAPH  80p | BUZ72A 100p | TIP30C 25p | sR2M 60p | ANZOTS 2530 | An7o62 300p | BA1604 125p [ CXA1191M 250p
C546 8p | BDX65 80p | BU508D 75p | BUZ72AF  100p | TIP31A 22p AN 25 | AN7072 250p | BA2266A  250p | CSA1209P 400p
C547 8p | BDX66C 175p | BUS08DE 85p | BUZI3A 150p | TIP31C 27p ANz 250b [ AN708TK  200p | BA3306 60p | FT5754M  600p
Esaa gp DX67C Z;Sp Hsoeeﬂ 130p uznﬁF 60p ;:;S%A 24p | 1.C. SOCKETS ANozs 4003 ﬁmng :gOp gﬁaagg ggp 515171624'“ z;gp
cggg 8= Bg; 17g: gugggw ::)g: g%gg 1523 TIPgZC ﬂ: 8PIN 4p | AN5034 400p An;}?o 7?5 BAggoz 90;': HAnzg 1202
C556 8p | BDX87C 175p | BUS26 75p | BUZBOAF  200p | TIP33 s0p | 14 FIN Sp | AN5070 125p | AN7111 100p | BA3406AL 120p [ HAT137W  150p
C557 8p | BDX88C 150p | BUS36 100p | BUZ83 200p | TIP33C 60p | 6 PIN 6p | AN5071 100p | AN7112 45p | BA3416BL.  80p | HA1151 175p
C558 8p | BDW24 55p | BUS46 125p | BUZ90A 180p | TIP34 65p | 18 PIN 9p | AN5111 450p | AN7114 120p | BA3422 350p | HA1197 130p
C559 8p | BDW93 50p | BU603 125p | BUZ9IA 260p | TIP34C 60p | 20 PIN 10p | AN5132 250p | AN7115 110p | BA3505F  140p | HA1198 130p
C560 8p | BDW94 50p | BUS06D 225p | Byaas 20p | TIP35C 65p | 22PIN 12p | AN5135NK  400p | AN7116 90p | BA3506A 70p | HA1201 225p
C637 20p | BDY29 225p | BU60BD 120p | BYTT 25p | TIP3EC 65p | 24 PIN 13p | AN5138NK  350p | AN7117 65p | BA3516 120p | HA1202 125p
BC639 20p | BDYS56 225p | BU626 1203 RF120 225: TIP41A 20p ﬁg;m }gl’ AN5150 400p | AN7120 100p | BA3520 130p | HA1319 200p
BC640 20p | BDYS8 500p | BU705 130p | IRF130 475p | TIPAIC 22p P mg}?& éggn AN7130 75p | BA3521 225p | HA1338 300p
BCY33 200p | BDY90 125p | BU706DF  175p | IRF140 550p | TIP42A- 20p ANE210 675k | ANT131 90p | BA3704 200p | HA1339A  350p
g% zggp DY92 100p | BU706F 150p | IRF230 §50p | TIP42C 220 | 2ENER DIODES | ANG2AS 190p | AN7133N  325p | BAST06 75p | HA1367 300p
p | BF137 35p | BU724A 100p | IRF240 425p | TIP47 40p ANS2 90 | AN7134 300p | BA3812L 80p | HA1377 120p
CY71 16p | BF167 30p | BU8O1 70p | IRF250 375p | TIPA8 40p | 400 mWatts 50 160p | AN7140 170p | BA3822LS  80p | HA1384 600p
CY72 16p | BF181 18p | BUBOS 70p | IRF330 600p | TIP50 60p | 2V7 to 39V Sp | AN5256 150p | AN7141 70p | BA3824LS 75p | HA1388 320p
D115 30p | BF183 20p | BUSO7 60p | IRF340 325p | TIPS1 80p | 1.3 Watts AN5260 300p [ AN7142 80p | BA3920 300p | HA1389 210p
D124P 50p | BF195 7p | BUBO7F 75p | IRF350 750p | TIP52 80p | 2V7to 39V 9p | AN5262 175p | AN7145 195p | BA4110 75p | HA1392 120p
D131 25p | BF199 -8p | BUSOBDF  210p | IRF450 650p | TIPS4 85p ﬁmgggg Gggp AN7146 210p | BA4210 85p | HA1394 170p
D132 25p | BF200 16p | BUB1O 110p | IRF510 110p | TIP102 700 [0 race P | AN7147 180p | BA4220 60p | HA1396 650p
D133 50p | BF225 30p | BU824 60p | IRF520 110p | TIP105 65p RECULATORS AN5352 600p | AN7148 140p | BA4234L 70p | HA1397 200p
D135 20p | BF240 16p | BUB26 120p | IRF530 120p | TIP106 65p :Ng:}: 1389 AN7149 160p | BA4236L 110p | HA1398 175p
BD136 20p | BF245 25p | BUB26A 160p | IRF540 120p | TIP107 65p | 7805 18p | ANZA21 150p | AN7154 180p | BA4402 45p | HA1406 120p
BD137 20p | BF254 15p | BU902 110p | IRF610 120p | TIP110 a0p | 7806 18p | ANS429 420 | ANT156 240p | BA4403 220p | HA11123  350p
BD138 20p | BF255 12p | BU903 110p | IRF611 120p | TIPI1Y 40p | 7808 25p | ANSA31 P | ANT158 310p | BA4405 80p [ HA11211  170p
BD139 20p | BF256 18p | BU910 IRF620 160p | TIP112 Sp | 7812 18p | ANSa3s 1290 7 350p | BA4412 50p | HA11215  350p
BD140 20p | BF257 18p | BU912 100p | IRF630 110p | TIP112H 50p | 7815 28p | ANSA30 189p [ AN716TN  375p | BASTOT 350p | HA11219  280p
144 90p | BF259 18p | BU920 100p | IRF640 300p | TIP115 0p | 7818 25p ANgS p | AN7163 175p | BAS102 140p [ HA11221  180p
D157 38p | BF262 25p | BU922 110p | IRF642 200p | TIP116 30p | 7824 25p | AN 5;3 ;ggp AN7166 350p | BA5115 Sp [ HA11225  130p
D166 30p | BF270 18p | BU330 130p | IRF650 200p | TIP117 30p | 7905 25p ANggﬂ 550p | ANT168 200p | BA5115L 75p | HA11235  100p
D175 30p | BF273 15p | BU932 175p | IRF710 150p | TIP120 37p | 7906 30p | ANSS21 190p | AN7169 225p 200p | HA112a4  375p
D177 30p | BF311 21p | BU9a1 250p | IRF720 150p | TIP121 35p | 7908 30p g « 320p | AN7170 260p | BA5208AF  110p | HA11247  375p
D179 32p | BF336 20p [ BU2508A_ 100p | IRF730 125p | TIP122 30p | 7912 30p ﬁNS 0} Op [ AN7171K  400p | BA5402 180p | HA11251  120p
D181 asp | BF337 20p | BU250BAF  110p | IRF740 125p | TIP125 30p | 7915 30p Nt’:m3 200p | AN7172K  325p | BA5406 180p [ HA11412  600p
BD182 60p | BF338 20p | BU2508D  130p | IRF820 110p | TIP126 40p | 7918 30p AN561 200p | AN7173K  450p | BA5408 180p [ HA11414  300p
BD184 60p | BF362 30p | BU2508DF  120p [ IRF830 110p | TIP127 35p | 7924 30p AN5615 300p | AN7177 375p | BA5413 225p | HA11423  110p
BD187 30p | BF367 13p | BU2520AF 170p | IRF840 110p | TIP130 30p | 78105 24p | Al 56%0 250p | AN7178 180p | BAG104 250p | HA11440  250p
BD201 33p | BF371 17p | BU2520DF 22S5p | IRF9140  1000p | TIP131 30p | 7808 24p | AN5622 275p | AN7205 35p | BA6109 110p | HA11485BN 400p
BD202 38p | BF421 18p | BU2525A_  325p | IRFI510 150p | TIP132 30p | 78112 24p | AN5625 400p | AN7213 40p | BAB110 225p | HA11702  330p
BD203 42p | BFa22 21p [ BU2525AF  220p | IRF9511 150p | TIP136 a0p | 78015 2ap | AN5630 375p | AN7216 175p | BA6125 75p | HA11703  400p
BD204 42p | BF423 25p | BU2527AF 400p | IRF9520 150p | TIP137 65p | 78118 24p | AN5633 350p | AN7218 60p | BA6137 §5p | HA11706 280p
BD222 31p | BF455 12p | BUF405A  200p | IRFI530 200p | TIP162 110p | 78024 24p | ANSB3SN  330p | AN7220 85p | BA6138 130p [ HA11710  500p
BD225 31p | BF458 19p | BUH315 200p | IRF9531 200p | TIP141 65p | 79005 35p | AN5640 00p | AN7222 75p 614 0p | HA11713  250p
BD232 31p | BF462 50p | BUH315D  175p | IRF9540 240p | TIP142 75p | 79108 35p | AN5700 90p | AN7223 105p | BA6149LS 700p | HA11715  250p
BD233 30p | BF471 28p 5 200p | IRF9541 200p | TIP145 s0p | 79112 3gp | AN5701 150p | AN7224 Op | HA11716
BD234 32p | BF472 28p | BUH515D  250p | IRF9610 120p | TIP146 70p | 79015 5p | AN5710 100p | AN7225 175p | BA6208 175p | HA11718  700p
BD235 28p | BF479 30p | BUHB17 275p | IRF9620 110p | TIP147 80p | | M309K 100p | AN5712 180p | AN7254 150p | BA6209 p [ HA11724  650p
BD236 30p | BF494 16p | BUHS17D  175p | IRF9622 200p | TIP150 90p | (M317T 100p | AN5720 70p | AN7256 250p | BA6218 85p | HA11741INT 950p
BD237 21p | BF495 16p | BUH715 425p | IRFI630 180p | TIP151 60p | M323K 350p | ANS722 140p | AN7273 75p | BA6220 S5p | HA11744  330p
BD238 24p | BF595 16p | BUT11A 40p | IRFI640 280p | TIP2955 50p | 78H08KC  800p | ANS730 160p | AN7310 60p | BAG222 130p [ HA11745  330p
BD239 30p | BF596 16p | BUT11AF 40p | IRFDS220  100p | TIP3055 50p | 79H12KC ~ 700p | ANS732 120p [ AN7311 90p | BA6227 50p | HA11749  350p
BD240 40p | BF615 30p |BUT12 80p | IRFBC30 150p | TIPL760 100p | 79HGKC  800p | ANS750 75p | AN7312 70p | BA6229 130p HA1175‘I 1500p
BD241A 40p | BF617 30p | BUT13 310p | IRFBC40  250p | TIPL762A  200p AN5753 130p | AN7315 40p | BA6235 S50p | HA11752 _ 325p
BD243A 50p | BF760 40p | BUT18 80p | IRFP140 250p | TIPL763A  200p AN5763 250p | AN7330 110p | BA6238A  130p | HA11839NT 375p
BD244 50p | BF763 40p | BU F IRFP150 300p | TIPL791A 80p | LEDs AN5790 240p | AN7362 200p | BA6239A  130p | HA11847  700p
BD245 50p | BF870 22p | BUT30V  1700p | IRFP240 300p | 2N2369 15p 3 AN5791 225p | AN7363 225p | BA6247 150p | HA12002 220p
BD246A 50p | BF871 22p | BUT56A 65p | IRFP250 280p | 2N2646 40p | 3mm 5 AN5836 450p | AN7410 150p | BA6248 140p | HA12003  150p
BD265 aSp | BF960 38p | BUT76A 80p | IRFP350 325p | 2N2904 20p p [ ANS862K  225p | AN7411 50p | BA6259 170p | HA12005  180p
BD267 45p | BF961 35p | BUT90 1300p | IRFP450 325p | 2N2905 20p | YELLOW 8p | AN5900 130p | AN7414 275p | BA6280AF  300p | HA12010  300p
BD269 45p | BF964 38p | BUT92 1200p | IREP460 775p | 2N2906 18p SREEN 8p | AN60SP 125p | AN7415 70p | BA6290A  200p | HA12016  120p
BD278 50p | BFQ232 75p | BUV18 650p | IRFP9140  1450p | 2N2907 18p | 5mm AN620 250p | AN7470 100p | BA6294 250p | HA12017  100p
BD311 100p | BFQ252A 60p | BUV20 650p | IRFP9240  350p | 2N3019 28p | RED Sp | AN5130 130p | ANB0O53 200p | BA6302A  150p | HA12026  125p
BD314 100p | BFR9O 85p | BUV21 400p | IRFPC50 600p | 2N3053 18p | YELLOW 8p | AN6135 120p | AN8B275 250p | BA6304 120p | HA12038NT 140p
BD315 150p | BFR91 99p | BUv23 475p | IRFRC20  250p | 2N3054 40p | GREEN 8p | AN6209 350p | AN8370  1000p | BA6305 140p | HA12044  350p
BD317 150p | BR100 14p | BUV24 350p | IRF220 65p | 2N3055 38p AN6250 50p | ANB377 400p | BA632) 250p | HA12045  280p
Lo am|mes  gmimvE e REE e i G M e mm e b e i b
3 P 3 P
B8D361 60p | BU0S 80p | BUV27 125p | MJ2501 100p | 2N3441 175p fsgsrANGuLAn AN6300  600p | BA225 100p | BAG410  220p [ HA12088  375p
BD362 60p | BU108 100p | BUV28 110p | MJ2955 65p | 2N3442 85p AN6306 380p | BA314 40p | BA6411 250p | HA12116  130p
BD370 30p | BU109 80p | BUV37 175p | MJ3000 100p | 2N3771 85p [ 5mm x 2.6mm AN6310 200p | BA301 55p | BAG41BN  100p | HA12411  175p
BD371 30p | BU110 90p | BUV4EA 75p | MJ3001 100p | 2N3772 90p | RED Sp | AN6320 180p | BA311 80p [ BAG435S  425p | HA12412  175p
BD410 50p | BUT1I 100p | BUV47 120p | MJ4032 175p | 2N3773 100p | YELLOW 8p | AN6326N  250p | BA313 60p | BA6993 150p | HA12413 70p
BD433 28p [ BU124 60p | BUV4BA 175p | MJ4035 175p | 2N3819 29p | GREEN 8p | AN6332 320p | BA333 80p | BA7001 150p | HA12430  200p
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PLEASE PHONE US FOR TYPES NOT LISTED AS WE

HAVE OVER 50,000 ITEMS IN STOCK.
QUOTATIONS GIVEN FOR LARGE QUANTITIES

A »

Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
HAT3001  110p | LA2800 350p | LA7096 200p | LF353 48p | MC3302 50p | SAB3029  525p | STK31021i 530p | STK5478  380p | STR16006  500p | TA7281 200p
HA13002  200p | LA3120 200p | LA7113 275p | LF355 60p | MC3401 45p | SAB3035  275p | STK3106 2500p | STK5479  300p [ STR17006 500p | TA7282 160p
HA13006  400p | LA3150 200p |LA7116 125p | LF357 70p [ MC3423P  100p | SAB3036  725p | STK3122 Il 725p | STKS481  470p | STR20005  450p | TA7210 200p
HA13007  300p |LA3160 120p [LA7123  1300p | LF398 300p | MC3488AP  250p  SAB3037  700p | STK3152 1l 900p | STK5482  285p | STR20012  450p | 7a7283 200p
HA13108  280p | LA3161 40p | LA7210 60p | LH24265  600p | MC34063AP 300p | SAB3042  825p | STK3156  500p | STKE483  440p | STR20015  450p TA72847  a00p
HA13117  175p [ LA3210 65p | LA7212 150p | LM301 26p [ MN1220T  600p | SAB3064  130p | STK4017  400p | STK5486  450p | STR30110  330p TAT288 220

HA13118  140p | LA3226 60p | LA7214 150p | LM311 35p | MN1226  450p | SAB3209  225p | STK4019  48Op | STK5487  525p | STR30115  275p TAT291P 200"
HA13119  140p | LA3246 75p | LA7220 125p | LM319 165p | MN1228  600p | SAB3210  250p | STK4021  380p | STK5488  480p | STR30120 400p P
HA13127  350p | LA3300 140p | LA7222 110p | LM324 30p [ MN1276  1300p | SAB6456  125p | STK40241i 550p | STK5490  450p | STR30123 450p | TA7292P  325p
HA13128  400p | LA3301 110p | LA7224 150p | LM335Z 120p | MN1280 70p | SAB8048  225p | STK4025  530p | STK5632  450p | STR30125 550p | TA7294P  450p
HA13130  450p | LA3361 100p | LA7225 250p | LM339 35p | MN3004 600p | SABSO51AP 700p | STK4026  480p | STK5720 400p | STR30130 250p | TA7299 200p
HA13135  500p | LA3365 70p | LA7292 275p | LM348 50p | MN3005  2000p | SDA2003  450p | STK4028  550p | STKE725  450p | STR40090 350p | TA7302P 75p
HA13133  600p | LA3370 70p | LA7294 200p | LM358 45p | MN3011  4000p | SDA2004  325p | STK40321l 510p | STK5730  450p | STR40115  600p | TA7303 70p
HA13150A 1150p | LA3373 70p | LA7295 160p | LM380 80p | MN3101 110p | SDA2005  700p | STK4034 X 925p | STK6316  300p | STR41090 330p | TA7307 100p
HA13151  875p | LA3375 300p |LA7297 120p | LM381 150p | MN3102  110p | SDA2007  300p | STK4036  470p | STK6324B 500p | STR43111  950p | TA7310 100p
HA13403  400p | LA3376 80p | LA7305A  350p | LM382 130p | MN3207  375p | SDA2008  400p | STK4038 ~ 680p | STK6327  1200p | STR44115  475p | TA7312 120p
HA13406W 400p | LA3380 300p | LA7308 70p | LM386 60p | MN3208 ~ 950p | SDA2112  450p [ STK4040!l 650p [ STK6328A 800P | STR45111  550p | Ta7313 70p
HA13408  350p | LA3390 250p | LA7311 200p | LM387 00p | MNBO30B  350p | SDA2120  200p | STK40421l  800p | STK6431  850p | STRS0020  350P | Tav31g 175

HA13412  600p |LA3400 250p | LA7320 120p (LM38IN  105p | MN6163A  700p | SDA2131  225p | STK4044  800p | STK6607  400p | STR50092 550p TA7318 200"
HA13426  500p | LA3401 90p | LA7323 325p | LM393 45p | MTA00IM  600p | SDA2208  450p | STK4046  950p | STK6722  725p | STR50103A 260p (
HA13432  400p | LA3410 150p | LA7330 350p | LM431 50p | NE5SS 20p | sDA4212  775p K4048 1280p | STK6732 1000p | STR50113 500p | TA7317P  120p
HA13441  450p | LA3430 135p | LA7331 250p | LM710 45p | NE556 40p [ SDA5241  725p | STK4050 1l 1600p | STK6822  900p | STR50115 500p | TA7320P  200p
HA17524  250p | LA3600 60p | LA7332 225p | LM723 40p | NE558 80p | SDA5243-2 450p | STK4060 510p | STK6922 500p [ STR51041 500p | TA7322 130p
KA2102 100p | LA3605 100p | LA7340 300p | LM741DIL_ 18p | NE565 110p | SDA5343  1450p | STK4065  650p | STK6932  525p | STR50213 500p | TA7323 80p
KA2130 150p | LA3607 125p | LA7376 150p | LM741MET  45p | NE567 115p | SDA5640  200p | STK4101  500p | STK6962  275p | STRE3041 400p | TA7234 75p
KA2131 110p | LA4030 180p | LA7391 §50p | LM747 55p | NE571 290p | SDAS642  450p | STK4111  500p | STKE972  490p | STR54041 320p | TA7325 90p
KA2206 150p | LA4031 140p | LA7520 200p [ LM1017 200p | NE592 85p | SGSF444  500p | STK4112  500p | STK6981B  600p | STR55041  450p | TA7326 200p
KA2209 125p | LA4032 140p | LA7530 200p | LM1035N  350p | NES5532P  140p | SGFS465 500p | STK4121  4BOp | STK6982  600p | STRS6041 550p | 7a7328 110p
KA2210 230p | LA40S1 160p | LA7535 175p [ LM1040N  650p | SAA1000  350p | SLA4031 ~ 750p | STK4122  560p | STKG982H 600p | STRE8041  250p | Ta7330p 80p
KA2212 65p | LA4100 85p | LA7545 160p | LM1203 225p | SAA1004  650p | SLA7020M 450p | STK4131  480p | STK7216  420p | STR59041 300p TA7331P 80

KA2213 130p | LA4101 80p | LA7550 275p | LM1203AN 225p | SAAT005  325p [ STA301A  200p | STK41321l 600p | STK7217  400p | STR60001 525p TAT333 100"
KA2214 100p | LA4102 100p | LA7555 150p | LM1875T 30p | SAA1006  300p | STA341M  180p | STK41331l 750p | STK7225  500p | STR80145 475p P
KA2224 50p [ LA4110 120p | LA7620 500p | LM188IN  375p | SAA1008  450p | STAA01A  220p | STK41411l 420p | STK7226  600p | STR81145 375p | TA7335 85p
KA2244 75p | LA4120 270p | LA7680 675p | LM1886 250p | SAA1010  400p | STA403A  270p | STK4142  530p | STK7251  S00p | STR90120 425p | TA7336 180p
KA2261 100p | LA4138 105p | LA7681 650p | LM1889 300p | SAA1024  250p | STA405A  280p | STK4147 1l 1450p | STK7253  450p | STRD1206 500p | TA7337P 175p
KA2263 100p | LA4140 60p | LA7710 250p (LM1894N  200p | SAAT025  250p | STA431A  250p | STK4151  680p | STK7308  350p | STRD1406 600p | TA7339P  175p
KA2264 100p | LA4142 65p | LA7800 90p | LMI1B9SN  275p | SAA1026  400p | STA432A  220p | STK4152  650p | STK7309  400p | STRD1706 360p | TA7341 250p
KA2284 75p | LA4145 65p | LA7801 100p | LM2901N 35p | SAA1027  400p | STA434A  270p | STK4161  650p | STK7310  470p | STRD1806 360p | TA7342P 70p
KA2309 175p | LA4160 100p | LA7802 300p | LM2902N  40p | SAA1029  150p | STA435A  270p | STK4162  550p | STK7348  400p | STRD1816 350p | TA7343 120p
KA2401 150p | LA4162 110p | LA7806 260p | LM2003N  40p | SAA1042  325p | STA441C  220p | STK41641l 1175p | STK7356  425p | STRDI906 550p | TA7347p 120p
KA2412 225p | LA4178 150p | LA7808 250p | LM3900 40p | SAA1043P  675p | STA4S1C  280p | STK4171 ~ 900p | STK7358  440p | STRD3035 300p | 7a734p 125p
KA2912 125p | LA4180 150p | LA 7820 100p | LM3909 100p | SAA1044  400p | STA4SEC  240p | STK41721l 680p [STK7402  560p | STRDA4T2  500p |1a7349p 1 75

KA2913A  175p | LA4182 180p | LA7823 200p [ LM3911N  200p | SAA1056  300p | STA471 210p [ STK4181 =~ 680p [STK7404  400p | STRD4420 550p | [, 00 65"
KA2914A  200p | LA4190 300p | LA7824 130p | LM3914 160p [ SAA1057  375p | STA90TM  280p | STK41821l 750p | STK7406  650p | STRD4512  400p P
KA22427  100p | LA4192 140p | LA7830 90p | LM3315 160p | SAA1058  225p [ STK0025  420p | STK4191  700p | STK7408  675p | STRDS441 475p | JA7357 340p
KIA6213S 60p | LA4200 130p | LA7831 85p | LM3916 270p | SAA1060  375p | STK0029  360p | STK4192  700p | STK7410 1500p | STRD5541 4G0p | JA7358 85p
KIA6210AH 400p | LA4201 120p | LA7832 130p | LM8363 320p | SAA1061  250p | STK0039 600p | STK42111l 1000p | STK7458 1250p | STRD6008 575p | TA7359P 20p
KIA6281H  250p | LA4260 230p | LA7835 150p | LM8560 175p | SAA1062  250p | STK0040  520p [ STK4211V 800p | STK7554  600p | STRD600SE 450p | TA7361 125p
KIA6283K  150p | LA4261 300p | LA7837 150p | LM13600  150p | SAA1063  250p | STK0049  510p | STK4221il 1200p | STK7561  650p | STRD6018  450p | TA7362 150p
KIA6299H  210p | LA4265 125p | LA7838 200p | LM13700  125p | SAA1064  275p | STK0050 p | STK42311l 700p | STK7562 1000p | STRD6602 475p | TA7364P  175p
KIA7227CP  200p | LA4270 300p | LA7850 225p | LM18293  500p | SAA1070  550p | STKO0S9  620p | STK4241 1050p | STK7563  800p | STRD6601 650p | TA7366P 65p
KIA7313 45p | LA4282 350p | LA7851 200p | M491BB1  600p | SAA1073  326p [ STKO060 ~ B820p | STK4241V 1250p | STK7573  400p | STRME545 900p | 7a7388P 35p
L149v 300p | LA4420 140p | LA7910 150p | M494B1 700p  SAAT075  350p | STK0070 1100p | STK4272  500p [ STK7576 1500p | STRME546 900p | Ta7373r 1 50p
L165V 250p | LAd422 30p |LA7913 90p | M5265P 200p | SAA086  175p | STKO0BO  580p | STK4273  550p [ STK7/03 1000p | STRME549 500P | {a737s 175

L200 200p |LMa425A  200p | LA7930 350p | M50115P  320p | SAA1089  325p | STKO11 330p | STK4301  500p | STKE0S0  750p | STRS6741 800p | 17370, OOP
L272 200p | LA4430 130p | LA7940 200p | M50117P  500p | SAA1101  700p | STK015 440p | STK4311  650p | STK8250  500p | STRS5941 750p P
L272M 110p | LA4440 200p | LA7953 300p | M50119P  525p | SAA1124  200p | STK016 760p | STK4332  365p | STK8260 1200p | STRS6307 600p | JA7378P 60p
L2908 225p | LA4445 200p | LA9200 300p | M50422P  750p | SAA1130  550p | STK025 650p | STK4352  500p | STK8280 1850p [ STRS6308 600p | TA7401 250p
L2918 300p | LA4446 170p | LB1205 170p | M50461 350p | SAA1250  280p | STKOS0  1600p | STK4362  450p | STK7340511 550p | STRS6303 600p | TA7402P 00p
L292 750p | LA4460 120p | LB1216 150p | M50784 300p | SAA1251  380p | STKO77 520p | STK4372  600p | STK73410 350p | STRS6707 1000p | TA7403 325p
L2938 225p | LA4461 120p | LB1258 100p | M50786 500p | SAA1271  400p | STK078 580p | STK4392  500p | STK73401l 500p | STRS6708 575p | TA7404 150p
L293C 325p | LA4466 225p | LB1268 70p | M50790 600p | SAA1274  280p | STK08O 550p | STK4412  450p | STK73605 375p | TA7054 190p | TA7405P  200p
L293D 225p | LA4470 300p {LB1274 85p [ M51074L  120p | SAA1290  750p | STK082 540p | STKa432  600p | STK73907 700p | TA7061 115p | TA7411AP  150p
L293E 250p |LA4475 225p | LB1290 120p | M51143AL  110p | SAA1293  550p | STK084 600p | STK4773  820p | STK78617 2400p | TA7062 200p | TA7415P  350p
L294 475p | LA4476 225p |LB1292 110p | M51161 300p | SAA1294  800p | STK08S 900p | STK4793  800p | STR370 300p | TA7066 120p | 1a74178P  225p
L295 450p | LA4480 225p | LB1405 70p | M51161P  250p | SAA1300  200p | STK086 800p | STK4803  640p | STR371 400p | TA7075P  300p | 1a7600p 350

L297 625p | LA4485 300p |LB1407 130p | M51162P  250p | SAA1310  200p | STKO100  900p | STK4813  BOOp | STR380 350p | TA7089 300p | oons 2000
L1298 400p | LA4495 250p | LB1409 200p | M51164AL 80p | SAA1350  275p | STKO100ll 1200p | STK4833  850p | STR381 390p [ TA7102P  500p P
L465A 525p | LA44396 250p | LB1412 300p | M51166P  300p | SAA1351  750p | STK420 400p | STK4843  720p | STR383 410p | TA7119 150p | JA7608 360p
L482 400p | LA4498 275p |LB1415 100p | M51182L  110p | SAA1900S 475p | STK430 500p | STK4853  730p | STR384 350p | TA7120 65p | TA7609 170p
L497B 525p | LA4500 200p | LB1416 85p | M51191L 85p | SAA3004  400p | STK433 400p | STK4863  700p | STR440 800p | TA7124 250p | TA7611 210p
L702B 400p | LA4505 220p | LB1426 125p | M51231P  200p | SAA3006P 225p | STK435 375p | STK4873  850p | STR441 950p | TA7130P 85p | TA7612 300p
L702N 325p | LA4508 200p | LB1450 110p | M51308SP  550p | SAA3007P 130p | STK436 430p | STK4893 1000p | STR442  1600p | TA7137 60p | TA7T613AP  90p
L2720 150p | LA4510 100p | LB1615 270p | M51310AP 900p | SAA3008P 200p | STK437 600p | STK4913  900p | STR4S0A  700p | TA7140 100p | TA7614 170p
12722 175p | LA4520 170p | LB1620 210p | M51316P  300p | SAA3010P 300p | STK439 500p | STK5314  475p | STR4S1 800p | TA7141 825p | TA7616 300p
L4960 325p | LA4550 200p |LB1622 220p | M51320 200p | SAA3027P 375p | STK441 680p | STK5315  500p | STR4S2 600p | TA7150P  250p | Ta7621 300p
16203 600p | LA4ES5 120p | LB1630 80p [ M51356P  400p | SAA3049P 550p | STK443 700p | STK5322  500p | STR453 500p | TA7157 100p | 177622 az0p
16210 250p | LA4557 150p | LB1639 300p | M51358P  150p | SAA4700  425p | STK457 470p [ STK5323  600p [STRA54  1300p | TA7172P 150 [ 1,7050 110,

L6221AS  300p | LA4558 125p | LB1640 150p [ M51365P  350p | SAA5000  200p | STK459 560p | STK5324  450p | STR455 550p | TA7193 320p | 0200 220"
L6506 300p |LA4570 130p | LB1641 75p | M51366P  360p | SAA5010  220p | STK460 660p | STK6325  370p | STRAS6 470p | TA7200 200p P
LA1130 240p | LA4571 175p | LB1642 150p | M51381P  200p | SAA5012  400p | STK461 600p | STKE326  750p | STRA57 600p | TA7205 150p | JA7630 200p
LA1135 120p | LA4581 175p | LB1645 100p | M51384AP 750p | SAAS020  350p | STK463 950p | STK5330  850p | STR470 400p | TA7207 150p | TA7632 400p
LA1145 200p | LA4597 125p | LB1648 200p | M51387P  600p | SAA5030  440p | STK465 720p | STK5331  300p | STR1096  275p | TA7208 125p | TA7640 90p
LA1150 150p | LA4620 400p | LB1649 190p | M51392P  300p | SAAB040A 280p | STK501 550p | STK5332  180p | STR1195  350p | TA7210 200p | TA7641 140p
LA1170 90p | LA4630 325p | LB3500 125p | M51393AP 350p | SAA5040B  400p | STK561 450p | STK5333  650p | STR1229  325p | TA7214 220p | TA7644BP 480p
LA1177 130p | LA4700 350p | LC4966 65p | M51395AP 450p | SAAS041  650p | STK563 415p | STK5335  350p | STR2005  400p | TA7217 145p | TA76545P  65p
LA1180 75p | LA4705 400p | LC7011 500p | M51397AP 425p | SAA5042  425p | STK583 500p | STK5336  350p | STR2012  400p | TA7220 220p | TA7658 100p
LA1185 150p | LAS005 90p | LC7060 600p | M51436P  350p | SAA5050 650p | STK760 600p | STK5337  500p | STR2013  300p | TA7222 90p | TA7650P  400p
LA1186 35p | LAB112 200p | LC7120 350p | M51496P  275p | SAA5051  400p | STK770 400p | STK5338  295p | STR2015  §50p | TA7223 210p | 1a7650P  325p
LA1201 75p | LAS511 50p [LC7130 300p | M51533 300p | SAAB052  500p | STK772 650p | STK5339  400p | STR2024  575p | TA7225 300p | ya7686P 100

LA1205 75p | LAS512 50p [LC7131 260p | M51544 150p | SAAS054  500p | STK772B  4BOp | STK5340  350p | STR2105  600p | TA7226 290p | 000 wo"
LA1207 120p | LA5522 45p | 1LC7132 400p | M51848 150p | SAA5230  850p | STK780 575p | STK5342  245p | STR2124  675p | TA7227 170p P
LA1210 140p | LA5523 150p | LC7137 450p | M54523P  200p | SAAB231  170p | STK795 450p | STK5343  380p | STR3105  525p | TA7230 100p | JA7672 400p
LA1222 80p | LA5524 80p | LC7181 350p | M54563P  200p | SAA5240PA 600p | STK1039  460p | STK5353  400p | STR3113  226p | TA7232 g5p | TAT676AP  450p
LA1230 130p | LAB527 150p | LC7185 350p | M58484 500p | SAA5243PE 360p | STK1040  640p | STK5361 375p | STR3116  400p | TA7233 120p | TA7678 475p
LA1235 130p | LA5530 65p | LC7191 300p | M51516 260p | SAAB244AP 950p | STK1049  700p | STKS362  400p | STR3123  400p | TA7237 300p | TA7680AP  200p
LA1240 80p | LA5531 65p | LC7207 275p | M51518 200p | SAAB246AP 380p | STK1050  650p | STK5372  260p | STR3125  480p | TA7238 400p | TA7681AP  425p
LA1245 110p | LA5537 45p | LC7215 160p | M51995P  250p | SAA5246P 750p | STK1060  700p | STK5373  375p | STR3130  500p | TA7240 160p | TA7687AP  100p
LA1260 75p | LA5655 175p | LC7217 350p { M51977P  300p | SAA5250P 750p | STK1070  850p | STK5331  375p | STR3135  250p | TA7241 165p | TA7688 150p
LA1261 75p | LA5658 225p |LC7218 250p ( M52307P  900p | SAAS351  375p | STK1080  940p | STK5332  500p | STR3212  275p | TA7242 190p | TaA7698 a00p
LA1265 125p | LA566S 250p | LC7230 700p  M54646AP 400p | SAA7000  550p | STK2025  620p | STK5421  450p | STR3214  275p | TA7243 320p | Ta7699 600p
LA1266 130p | LA5667 200p | LC7267 §50p ( MB3708  275p | SAA7020  600p | STK2028  500p | STK5422  375p | STR3215  275p | TA7245 225p | pa%a0c 300

LA1267 150p | LA5700 300p | LC7351 200p | MB3712  600p | SAA7210P 1300p | STK2029  480p | STK5431  550p | STR3315  275p | TA7245BP0 200p TAT709P 150"
LA1354 225p |LA6339 35p |LC7364 200p | MB3713 130p | SAA7220PA 550p | STK2030  875p | STK5434  570p | STR4090A 650p | TA7248P  575p (4
LA1363 90p | LA6355 50p | LC7432 425p | MB3714  225p | SAA7274P 600p | STK2033  700p | STK5436  500p | STR4142  450p | TA72508  325p | JA7719P  200p
LA1364 200p | LAG510 150p | LC7522 350p | MB3715 250p | SAA7280P 1450p | STK2048 ~ 950p | STK5441  400p | STR4211  316p | TA7251BP 325p | TA7727P  125p
LA1365 120p | LA6515 150p | LC7535 300p | MB3722  200p | SAAS050  450p [ STK2058IV 1600p | STK5443  575p | STR4512  400p | TA7256P  225p | TA7750 200p
LA1368 220p | LAB520 175p | LC7537AN  400p | MB3730  900p | SAAS057  475p [ STK2101 1050p | STK5446  350p | STR5015  500p | TA7258P  225p | TA7757 200p
LA1369 200p | LAS531 250p |LC7537N  450p | MB3731 220p ( SABOSOO  600p | STK2110  550p | STK5451  390p | STR5100  550p | TA7262P  400p | TA7763 130p
LA1385 170p | LA7007 400p | LC7560 750p | MB3732  240p | SAB0GO1  525p [ STK2125  580p [ STK5461  500p | STR5214  475p | TA7263P  325p | TA7772P  150p
LA1503 120p | LA7011 220p | LC7565 300p | MB3735  400p | SAB0602  625p | STK2129  750p | STK5462  500p | STR6315  575p | TA7265AP  300p | TA7784 250p
LA1805 175p | LA7016 45p | LC7582E  300p | MB3756 160p | SAB1009BP 225p | STK2139  675p | STK5464  300p | STRG412  280p | TA7267 220p | JA7792P  250p
LA1810 130p | LA7018 100p | LC7800 175p [ MB3759  200p | SAB1016 = 600p | STK2155  900p | STK5466  500p | STRE020  270p | TA72678P  120p | 1a7795p 75p
LA1851 300p | LA7019 130p | LC7815H  175p | MB3771 110p | SABI046P 350p | STK2230  470p | STK5467  400p | STR7001  600p | TA7269 260P | 7agi01n  230p
LA2000 150p | LA7033 400p | LC7818 280p | MB3773 110p | SAB2015P 525p | STK2240  740p | STK5468  300p | STR9005  400p | TA7270 170p | 505N 140

LA2001 200p | LA7042 280p |LC7820 325p | MB8719  360p | SAB2016P 150p | STK2250  650p | STK5471  330p | STRS012  300p | TA7271 220p | o b P
LA2101 270p | LA7046 300p (LC7821N  250p | MC1391 120p | SAB2022P 525p | STK3041  370p | STK5472  375p | STR10006 450p | TA7272 260p | TAB110AP  110p
LA2110 150p | LA7051 130p | LC7822N  160p | MC1455 45p | SAB3012  675p | STK3042  375p | STKS473  480p | STR11006 325p | TA7273 300p | TAB119P 70p
LA2200 190p | LA7053 130p | LC78818B 135p | MC1488 35p | SAB3013  200p | STK3044 500p | STK5474 500p | STR12006 450p | TA7274 210p | TAB122AN  250p
LA2205 150p | LA7054 350p |LC7881M 25p | MC1489 35p [ SAB3017  320p | STK3062 500p | STK5476  350p | STR13006 500p | TA7279P  325p | TA8127N  100p
LA2211 350p | LA7060 150p | LF347 110p | MC1496 65p | SAB3021  450p | STK3082  550p | STKE477  450p | STR15006 500p | TA7280 190p | TA8132AN  200p

Please add £1 P&P and VAT at 17.5% to all orders
All brand new components

Prices quoted are subject to availability and may be changed without prior notice

We accept payment by Access, Switch, Visa, Cheque and Postal Order. (Government, College etc orders accepted)
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LINEAR ICs/JAPANESE

TRA SISTOR"S

Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
TAB164P 100p | TDA1180 120p | TDA2760 400p | TDA4661 225p | TDA8391 675p | UPC1004C 130p | 28A771 90p | 25A1177 25p | 25B561 30p | 2SC738 15p
TA8184P 350p | TDA1185A 190p | TDA2780 600p | TDA4670 475p | TDA8395 360p | UPC1009 950p | 2SA773 50p | 25A1179 20p | 25B562 20p | 2SC739 150p
TA8189P 130p | TDA1190 80p | TDA2791 275p | TDA46BO 350p | TDAB405 550p | UPC1018 170p | 28A777 35p | 25A1182 20p | 25B564 15p | 28C761 110p
TAB8200AH 25p | TDA12008 80p | TDA2795 50p | TDA4685 275p | TDA8B415 650p | UPC1020 200p | 2SA77i 100p | 25A1184 120p | 25B566 90p | 25C762 150p
TA8201AK 300p | TDA1220 S0p | TDA2822M 60p | TDA4700A 750p | TDAB416 625p | UPC1023 60p | 25A781 150p | 25A1185 200p | 25B596 50p | 25C783 85p
TAB205 220p | TDA1235 300p | TDA2824 8Sp | TDA4714C  350p | TDA8417 §50p | UPC1024H 2 75p | 25A786 25p | 2SA1186 500p { 258598 30p | 25C790 50p
TAB207K 175p | TDA1236 240p | TDA2840 200p | TDA4716C 450p | TDAB4A21 300p | UPC1025 230p | 25A784 S0p | 25A1198 40p | 2SB600 500p | 2SC792 380p
TA8210 260p | TDA1251 150p | TDA3047 100p | TDA4718A 250p | TDAB425 500p | UPC1026 95p | 25A798 30p | 2SA1201 40p | 25B601 60p | 25C805 225p
TA8211AH 200p | TDA1270 150p | TDA3048 130p | TDA4725 750p | TDA8432 550p | UPC1028 90p | 25A812 15p | 28A1202 25p i 2SB605 25p | 25C828 20p
TAB214K 260p | TDA1327 200p | TDA3082 200p | TDA4800 300p | TDA8433 600p | UPC1031H 150p | 25A814 60p | 25A1204 225p | 25B631 40p | 25C828 15p
TAB215 300p | TDA1405 S0p | TDA3083 200p | TDA4810 250p | TDAB440 300p | UPC1032 60p | 25A816 70p | 25A1206 60p | 25B632 45p | 25C83% 20p
TA8216H 300p | TDA1410 220p | TDA3180 00p | TDA4814A 300p | TDABA42 200p | UPC1035C 110p | 28A817 20p | 2SA1207 25p | 2SB633 80p | 25C867 900p
TAB217P 120p | TDA1412 35p | TDA3301B 400p | TDA4850 475p | TDAB443 350p | UPC1043C 125p | 25A825 20p | 2SA1208 70p | 25B641 12p | 25C870 100p
TAB220AH 500p | TDA1506 275p | TDA3310 20p | TDA4851 325p | TDA8444 200p | UPC1158H 70p | 2S5A836 20p | 25A1209 100p | 2SB647 20p | 25C897 175p
TA8221AH 600p | TDA1508 175p | TDA3410 150p | TDA4852 325p | TDA8451 325p | UPC1161 110p | 25A837 200p | 2SA1210 120p | 25B648 45p | 25CS008 30p
TAB225H 47Sp | TDA1510 170p | TDA3420 200p | TDA4BEO 200p | TDABA452 200p | UPC1167 125p | 25A839 110p | 25A1215 600p | 2SB649 35p | 25C930 15p
TAB8225L 475p | TDA1512 140p | TDA3501 300p | TDA4866 275p | TDAB4S3 350p | UPC1170 150p | 2SA841 20p | 2SA1216 550p | 25B673 100p | 25C936 300p
TA8227 260p | TDA1514A 325p | TDA3502 360p | TDA4881 200p | TDAB461 950p | UPC1173 200p | 2S5A844 20p | 2SA1217 100p | 25B676 85p | 25C941 15p
TAB229K 200p | TDA1515A 200p | TDA3504 300p | TDA4935 300p | TDA8490 225p | UPC1176C 120p | 25A847 25p | 25A1220 75p | 258688 90p | 25C944 140p
TA8400P 200p | TDA1516Q 350p | TDA3505 275p | TDA4940 200p | TDA8540 250p | UPC1178H 250p | 25A854 30p | 25A1221 70p | 2SB703 80p | 25C945 10p
TAB410K 200p | TDA1517 150p | TDA3506 260p | TDA4942 200p | TDAB702 275p | UPC1180C 200p | 25A861 45p | 25A1222 S0p | 2SB705 200p | 25C950 40p
TAB410P 200p | TDA1519 200p | TDA3507 450p | TDA4844 175p | TDA8703 500p | UPC185H2 400p | 25A872 25p | 25A1226 25p | 288707 200p | 25C959 225p
TAB432 200p | TDA1519A 200p | TDA3510 200p | TDA4950 00p | TDAB708 600p | UPC1186 80p | 2SA872A 50p | 2SA1227 250p | 288716 20p | 2SC980 40p
TABBO5N 350p | TDA1520 27Sp | TDA3520 250p | TDAS030A 100p | TDAB730 225p | UPC1187 150p | 25A879 30p | 25A1232 180p | 25B718 60p | 25C982 20p
TAB606N 350p | TDA1521 210p | TDA3530 250p | TDAS140A 200p | TDAB732 300p | UPC1188H 350p | 25A884 100p | 25A1237 25p | 288727 100p | 25C983 120p
TAB607P 20p | TDA1522 110p | TDA3540 200p | TDAS330T 300p | TDA8735 175p | UPC1191 300p | 25A885 35p | 25A1238 30p | 258733 75p | 2SC1000 20p
TAB611AN 250p | TDA1524 200p | TDA3541 175p | TDAS331T 200p | TDA8740 625p | UPC1197 140p | 2SA886 45p | 28A1239 30p | 258734 35p | 25C1001 950p
TAB615N 480p | TDA1526 225p | TDA3560 260p | TDAS332T 150p | TDA8741 550p | UPC1198H 200p | 25A887 20p | 25A1240 45p | 28B737 20p | 25C1008 20p
TA8628N 350p | TDA1534 2000p | TDA3561 300p | TDAS500 400p | TDASS0BT 325p | UPC1210 150p | 25A893 15p | 25A1242 80p | 25B73% 22p | 28C1010 225p
TA8631 500p | TDA1540 420p | TDA3561A 300p | TDAS600 450p | TDA8B09T 350p | UPC1215v  125p | 25A896 25p | 25A1244 120p | 258744 §5p | 25C1012 75p
TA8632N 550p | TDA1541 500p | TDA3562 260p | TDAS660P 250p | TDA9045 300p | UPC1222 130p | 2S5A899 40p | 25A1245 55p | 25B750 60p | 2SC1013 170p
TAB644N 425p | TDA1542 250p | TDA3562TF 300p | TDA5700 200p | TDA9080 400p [ UPC1225H 220p | 2SA900 45p | 25A1246 80p | 25B753 100p | 2SC1014 140p
TAB646 375p | TDA1543 00p | TDA3563 S0p | TDA5701 200p | TDA9102C 250p | UPC1227V  225p | 2S5A904 20p | 25A1248 35p | 25B754 80p | 25C1030 150p
TAB653N 500p | TDA1552Q 350p | TDA3564 325p | TDA5708 275p | TDA9403 130p | UPC1228HA 45p | 25A907 650p | 25A1249 100p | 2SB764 30p | 25C1046 250p
TAB659AN 800p | TDA1553AQ 325p | TDA3565 220p | TDA5709 375p | TDA9S00 750p | UPC1230 200p | 2SAS09 500p | 25A1252 20p | 2SB765 70p | 2SC1047 20p
TAB6I0ON 700p | TDA1555Q 375p | TDA3566 280p | TDAS800 850p | TDA9503 550p | UPC1237HA 70p | 25A912 70p | 25A1253 30p | 25B772 25p | 2SC1050 280p
TAB631N 450p | TDA1557Q 300p | TDA3567 350p | TDAS820 370p | TDAY513 225p | UPC1238 120p | 25A913 100p | 2SA1256 30p | 2SB774 S0p | 2SC1051 250p
TA8701AN 275p [ TDA1558Q 300p | TDA3569 300p | TDA5832 125p | TDAS800 225p | UPC1241H 150p | 25A914 80p | 25A1257 30p | 2SB775 100p | 25C1061 85p
TAB718N 550p | TDA1560Q 675p | TDA3570 375p | TDA5850 175p | TDA9B21 200p | UPC1242H 1560p | 25A915 30p | 25A1258 70p | 25B776 110p | 2SC1069 175p
TAB720 525p | TDA1571 300p | TDA3580 300p | TDA5930 25p | TEA0652 150p | UPC1245V  130p | 25A916 30p | 2S5A1261 150p | 25B788 35p | 25C1070 65p
TA8739P 450p | TDA1572 175p | TDA3586 750p | TDAB100Q 150p | TEA0B53T 80p | UPC1270H 250p | 25A927 40p | 25A1262 110p | 2SB791 130p | 2SC1079 300p
TA8872N 450p | TDA1574 125p | TDA3590 250p | TDA6101Q 120p | TEA0655 300p | UPC1274V  250p | 25A928A 25p | 25A1263 280p | 258794 40p | 25C1080 225p
55! 25p | TDA1576 170p | TDA3591 60p | TDA6111Q  225p | TEA0665 300p | UPC1277 240p | 25A933 30p | 25A1264 280p | 25B795 45p | 25C1096 40p
TBA120S 40p | TDA1578A 210p | TDA3592A 300p | TDA6200 750p | TEA1002 650p | UPC1278 240p | 25A834 30p | 25A1265 200p | 258810 15p | 28C1098 120p
TBA396 70p | TDA1579 130p | TDA3601Q 375p | TDA6600-2 700p | TEAT007 120p | UPC1288V  230p | 2SA935 40p | 25A1283 50p | 25B816 160p | 25C1106 180p
TBAS520 120p | TDA1589 27Sp | TDA3602 225p | TDA6610-2 31100p | TEA1009 100p | UPC1297CA 325p | 25A937 20p | 25A1284 60p | 25B817 175p | 25C1114 415p
TBAS530 100p | TDA1591 27Sp | TDA3611 450p | TDA6612-2 900p | TEA1015P  110p | UPC1298 320p | 25A939 140p | 25A1286 60p | 25B818 60p | 25C1115 280p
TBAS540 90p | TDA1596 200p | TDA3640 350p | TDA7000 170p | TEA1017 280p | UPC1313H A 100p | 25A940 S0p | 25A1289 50p | 25B822 40p | 28C1116 290p
TBAS560 80p | TDA1598 160p | TDA3645 400p | TDA7010T  120p | TEA1019 130p | UPC1316C 70p | 25A942 60p | 25A1290 150p | 25B824 60p | 25C1124 270p
TBAB00 40p | TDA1600 200p | TDA3651 200p | TDA7020T 175p | TEA1024 150p | UPC1318 300p | 25A948 70p | 2SA1293 110p | 258825 135p | 25C1161 110p
TBAB10AS 40p [ TDA1602A 400p | TDA3652 500p | TDA7021T 200p | TEA1035 200p | UPC1330HA 80p | 25A950 18p | 25A1294 450p | 25B826 75p | 25C1162 30p
TBA82 55p | TDA1670A 200p | TDA3652-TX10800p | TDA7050 100p | TEA1039 150p | UPC1335V 20p | 25A951 60p | 25A1295 500p | 258827 200p | 25C1164 800p
TBA820M 35p | TDA1675 200p | TDA3653 85p | TDA7052 120p | TEA1045 300p | UPC1350 115p | 25A952 30p | 25A1301 260p | 25B828 200p | 25C1165 750p
TBA920 100p | TDA1701 300p | TDA3654 80p | TDA7053 200p | TEA1060 225p | UPC1352C 450p | 25A953 60p | 25A1302 300p | 25B829 200p | 25C1166 100p
TBAS50 100p | TDA1771 200p | TDA3654Q 85p | TDA7056 200p | TEA1061 175p | UPC1360C 200p | 2SA954 30p | 25A1303 400p | 25B835 75p | 25C1170 180p
TBA9S0 60p | TDA1870A 200p | TDA3710 300p | TDA7057Q 225p | TEA1062 250p | UPC1362C 250p | 28A857 185p | 25A1304 110p | 25B857 80p | 25C1172 150p
TC5020 200p | TDA1872A 275p | TDA3720 175p | TDA7072 100p | TEA1064 250p | UPC1363 190p | 25A958 60p | 25A1306 110p | 25B861 110p | 25C1173 33p
TC5081AP 80p | TDA1904 80p | TDA3724 300p | TDA7077 175p | TEA1067 15Cp | UPC1363C 300p | 2SA963 120p | 2SA1307 100p | 25B863 220p | 25C1195 210p
TC5082P 170p | TDA1905 80p | TDA3725 300p | TDA7211 100p | TEA1068 350p | UPC1364C 350p | 28A965 30p | 25A1309 50p | 25B865 25p | 28C1212 35p
TC5090A 230p | TDA1908A 90p | TDA3730 400p | TDA7220 65p | TEA1080P 170p | UPC1365 250p | 2SA966 25p | 2SA1315 100p | 258882 180p | 25C1213 10p
TC91258P 410p | TDA1S10 160p | TDA3740 400p | TDA7222 100p | TEA1087 40p | UPC1366C 130p | 2SA968 §5p | 25A1317 30p | 25B885 45p | 28C1214 15p
TC9130P 150p | TDA1940 180p | TDA3750 400p | TDA7230A 150p | TEAT1O 425p | UPC1370C  300p | 25A970 25p | 25A1318 20p | 258891 35p | 28C1215 25p
TC9134 750p | TDA1941 300p { TDA3755 425p | TDA7231A 80p | TEA1330 65p | UPC1373 85p | 25A979 35p | 25A1319 25p | 25B892 25p | 25C1216 200p
TCg135P 125p | TDA1950 175p | TDA3760 350p | TDA7233 60p | TEA1511 150p | UPC1377C  200p | 2SA%84 25p | 2SA1320 45p | 25B895 60p | 28C1222 15p
TCS137P 500p | TDA2002 50p | TDA3765V  225p | TDA7240 175p | TEA2000 500p | UPC1378 400p | 25A885 80p | 25A1321 80p | 25B908 70p | 25C1226 75p
TC9138AP  150p | TDA2003 65p | TDA3771 460p | TDA7241 250p | TEA2014A 80p | UPC1379C  170p | 25A988 25p | 28A1327 130p | 2SB926 30p | 25C1237 50p
TC9142 320p | TDA2004 150p | TDA3780 400p | TDA7245 22Sp | TEA2018A 110p | UPC1382 110p | 2SA991 30p | 25A1329 200p | 25B941 60p | 25C1247A 35p
TC9143 300p | TDA2005 150p | TDA3791 200p | TDA7250 400p | TEA2018 600p PC1384 425p | 25A992 30p | 25A1346 20p | 2SB950 180p | 25C1252 850p
TC9145 150p | TDA2006 70p | TDA3800 250p | TDA7255 400p | TEA2025B 75p | UPC1387C 250p | 25A993 S0p | 25A1348 45p | 2SB951 190p | 2S5C1278 110p
TC9148 200p | TDA2007 120p | TDA3803A 500p | TDA7256 400p | TEA2028 325p | UPC1394 120p | 28A995 60p | 25A1352 100p | 2SB953 80p | 28C1279 30p
TC9149 225p | TDA2008 100p | TDA3810 00p | TDA7262 325p | TEA20288 375p ( UPC1397 350p | 25A999 30p | 2SA1353 100 2SB975 100p | 25C1308K 350p
TC9150 426p | TDA2009 160p | TDA3825 150p | TDA7272 170p | TEA2029A 650p | UPC1403CA 650p | 25A1005 25p | 2SA1356 100p | 25B985 30p | 25C1312 40p
TCI151P 425p | TDA2010 150p | TDA3827 110p | TDA7273 80p | TEA2029C 270p | UPC1406HA 70p | 25A1006 90p | 25A1357 65p | 25B986 40p | 25C1318 10p
TC9152 425p | TDA2020 120p | TDA3840 200p | TDA7274 45p | TEA2031A 125p | UPC1420CA 450p | 25A1008 125p | 25A1358 130p | 2SB1009 110p | 28C1325 400p
TC9153 00p | TDA2030 80p | TDA3842 200p | TDA7275 75p | TEA2037 200p | UPC1421CA 650p | 2SA1009 200p | 25A1359 45p | 2SB1010 25p | 28C1327 20p
TC9154AP 225p | TDA2030H 100p | TDA3843 200p | TDA7282 50p | TEA2114 200p | UPC1423CA 550p | 28A1010 225p | 28A1360 45p | 2SB1012 55p | 25C1328 15p
9156 300p | TDA2040 140p | TDA3845 225p | TDA7284 100p | TEA2117 450p | UPC1470 200p | 2SA101 80p | 25A1362 25p | 2SB1015 60p | 25C1342 15p
TC9158P 450p | TDA2048 600p | TDA3856 300p | TDA7302 450p | TEA2130 350p | UPC1474HA 75p | 2SA1012 85p | 25A1370 S0p | 2SB1016 130p | 2SC1343 200p
TC9162 275p | TDA2051V  450p | TDA3857 200p | TDA7310 800p | TEA2164 160p | UPC1484CA 300p | 25A1013 100p | 2SA1371 100p | 25B1017 40p | 25C1345 15p
TC8163 375p | TDA2052v  525p | TDA3950 225p | TDA7313 650p | TEA2260 225p | UPC1488H 116p | 28A1015 10p | 2SA1376 30p | 25B1018 130p | 25C1346 100p
TCS164 400p | TDA2054M  110p | TDA4001 250p | TDA7318 550p | TEA2261 185p | UPC1498H 500p | 25A1016 30p | 2SA1380 75| 2581020 120p | 25C1358 270p
TC9167P 100p | TDA2107 250p | TDA4050 150p | TDA7330A 700p | TEA2262 275p | UPC1505C 400p | 25A1018 100p | 25A1381 100p | 2SB1039 65p | 28C1359 15p
TC9172P 300p | TDA2148 325p | TDA4052 500p | TDA7350 300p | TEA3717DP 160p | UPC1513HA 70p | 25A1020 30p | 25A1382 120p | 25B1066 40p | 25C13 70p
TC9174P 325p | TDA2151 375p | TDA4OB0 500p | TDA7358 300p | TEA3718S 175p | UPC1514CA 200p | 25A1021 35p | 25A1385 18 2SB1068 160p | 25C1364 25p
TC9176P 500p | TDA2170 260p | TDA4092 250p | TDA7360 700p | TEA5030 135p | UPC1515CA 250p | 25A1023 60p | 25A1386 400p | 2SB1077 180p | 25C1368 75p
TC9177P 225p | TDA2220 200p | TDA4100 50p | TDA7361 175p | TEAS040 650p | UPC1520CA 250p | 25A1026 80p | 25A1387 75p | 2SB1098 80p [ 25C1382 40p
TCA9940 100p | TDA2270 250p | TDA4173AF 325p | TDA7370V  325p | TEAS101A  175p | UPC1521HA 120p 25A1029 60p | 25A1396 120p | 2SB1098 75p | 25C1383 25p
TCEP100 100p | TDA2320 80p | TDA4180 45p | TDA7374V  350p | TEA5110 175p | UPC1536C 550p | 25A1036 60p | 25A1399 25p | 25B110¢ 40p | 25C1384 20p
TD62308AP 200p | TDA2501 300p | TDA4190 180p | TDA7770 140p | TEA5114A 200p | 2S5A329 75p | 2SA1037 50p | 25A1400 150p | 2SB1123 50p | 2SC1393 20p
TD62382 200p | TDA2502 175p | TDA4200 300p | TDAB114 225p | TEA5115 20p | 25A467 40p | 25A1038 40p | 25A1423 30p | 25B1133 50p | 25C1394 15p
TD62506 200p | TDA2503 200p | TDA4210 160p | TDABY15 200p | TEA5116 220p | 25A473 29p | 2SA1048 25p | 25A1428 35p | 2581134 65p | 25C1398 55p
TD62705 250p | TDA2504 200p | TDA4260 250p | TDAB116 350p | TEA5170 200p | 2S5A483 90p | 25A1051 300p | 25A1441 110p | 2SB1135 60p | 25C1399 100p
TD6304AP 300p | TDA2505 220p | TDA4280 320p | TDAB120B  400p | TEAS500 325p | 2SA484 80p | 25A1052 15p | 25A1442 110p | 2SB1140 45p | 28C1400 50p
TD6306P 350p | TDA2506 400p | TDA4282 60p | TDAB124 250p | TEA5501 225p | 25A489 50p | 25A1060 120p | 2SA1443 130p | 2SB1143 40p ( 25C1403 500p
TD6350P 200p | TDA2507 450p | TDA4283T 450p | TDAB134 225p | TEAS550 150p | 2SA490 45p | 25A1061 300p | 25A1450 30p | 2581151 75p | 25C1407 50p
TD6359P 300p | TDA2507T 450p | TDA4290 25p | TDA8135 225p | TEA5560 130p | 25A493 25p | 25A1069 150p | 25A1459 40p | 28B1162 400p | 25C1413 150p
TDA1001 200p | TDA2510 450p | TDA4400 175p | TDAB136 225p | TEA5570 85p | 25A495 40p | 2SA1073 375p | 25A1462 25p | 2581163 370p | 25C1419 S0p
TDA1002 200p | TDA2514A 500p | TDA4420 120p | TDA8137 200p | TEAS5580 165p | 25A496 30p | 2SA1076 230p | 25A1469 100p | 25B1168 50p | 28C1426 700p
TDA1003 150p | TDA2515 450p | TDA4421 300p | TDAB138 200p | TEAS581 200p | 2SA505 120p | 2SA1077 300p | 25A1475 95p | 25B1182 40p | 25C1428 50p
TDA1005A 175p | TDA2530 300p | TDA4426 170p | TDA81I38A 130p | TEA5S581 200p SAS50 35p | 2SA1080 125p | 25A1488 150p | 25B1185 50p | 25C1431 400p
TDA1010A 80p | TDA2532 100p | TDA4427 200p | TDAB1388 200p | TEA5620 300p | 2SA537 170p | 2SA1081 80p | 25A1489 300p | 25B1202 45p | 25C1444 275p
TDA1011 75p | TDA2540 150p | TDA4431 150p | TDAB138 200p | TEA5630 225p | 25A538 20p | 28A1082 80p | 25A1480 225p | 2SB1203 45p | 25C1445 350p
TDA1012 120p | TDA2541 70p | TDA4433 100p | TDAB140 200p | TEAS640E  750p | 25A544 650p | 25A1083 20p | 25A141 300p | 25B1204 45p | 28C1446 55p
TDA1013A 110p | TDA2542 110p | TDA4437 125p | TDAB143 160p | TEAS701 850p | 28A550 150p | 25A1084 100p | 2SA1492 260p | 25B1205 40p | 25C1447 70p
TDA1015 85p | TDA2543 210p | TDA4439 220p | TDAB145 120p | TEA6000 400p | 2SA562 30p | 25A1085 75p | 25A1493 500p | 25B1223 60p | 25C1449 120p
TDA1016 140p | TDA2544 200p | TDA4440 180p | TDAB146 200p | TEA6100 350p | 2SA564 16p | 2S5A1081 100p | 2SA1494 450p | 25B1243 40p | 25C1450 200p
TDA1020 110p | TDA2545 120p | TDA4442 240p | TDAB1I60 125p | TEA6200 225p | 28A571 650p | 25A1093 180p | 2SA1516 280p | 2581274 40p | 25C1454 250p
TDA1022 330p | TDA2546A 200p | TDA4443 250p | TDA8170 170p | TEA6300 500p | 2SA603 100p | 2SA1084 190p | 25A1519 20p | 2581282 300p | 25C1470 120p
TDA1023 130p | TDA2548 200p | TDA4445 220p | TDA8172 200p | TEAG310T 425p | 2SA606 200p | 25A1085 300p | 25A1523 45p | 2581318 40p | 28C1472 40p
TDA1024 150p | TDA254¢ 300p | TDA4450 225p | TDAB173 175p | TEA6414A 425p | 2SA608 15p | 28A1096 80p | 25A1535 175p | 25B1375 45p | 25C1473 15p
TDA1025 320p | TDA2555 175p | TDA4452 250p | TDAB174 200p | TEAB4158 525p | 25A614 150p | 25A1102 130p | 25A1538 55p | 2581382 350p | 25C1474 45p
TDA1028 175p | TDA2556 230p | TDA4453 275p | TDAB175 300p | TEA6420 360p | 25A628 20p | 2SA1103 130p | 25A1540 50p | 25B1468 100p | 2SC1501 70p
TDA1029 00p | TDA2557 225p | TDA4480 280p | TDAB178 650p | TEAB172 125p | 2SA634 50p | 2SA1104 140p | 25A1598 220p | 25C182 76p | 2SC1505 SSp
TDA1035 160p | TDA2558 400p | TDA4481 215p | TDAB179S 750p | TL431 45p | 25A636 50p | 2SA1105 250p | 25A159¢ 220p | 25C372 25p | 2SC1507 45p
TDA1038 500p | TDA2574V  350p | TDA4482 200p | TDAB185 180p | TL494 100p | 2SA63% 60p | 25A1106 160p | 2SA1600 250p | 2SC380 10p | 28C1509 35p
TDA1041E  250p | TDA2575A 100p | TDA4500 300p | TDA8190 200p | TLO61 40p | 2SA640 60p | 25A1111 90p | 25A1601 200p | 25C388A 25p | 25C1514 35p
TDA1041P 180p | TDA2577A 200p | TDA4501 280p | TDAB1I91 425p | TLO64 80p | 25A642 50p | 25A1112 150p | 25A1625 40p | 25C384 60p | 28C1515 80p
TDA1044 110p | TDA2578A 200p ; TDA4502 400p | TDAB1S2 200p | TLO71 38p | 25A643 25p | 25A1115 30p | 2SA1626 90p | 2SC403 25p | 25C1520 45p
TDA1047 200p | TDA2578A 210p | TDA4503 250p | TDAB1S 120 TLQ74 80p | 2SA673 15p | 25A1120 40p | 25A1640 100p | 25C454 15p | 28C1541 110p
TDA1048 200p | TDA2582 130p | TDA4505A 300p | TDA8205 1250p | TLQ83 55p | 2SA677 35p | 28A1123 40p | 25A1652 70p | 25C458 10p | 2SC1545 120p
TDA1053 300p | TDA2580 170p | TDA4S05E  275p | TDAB213 175p | TLO8B4 70p | 2SA678 26p | 25A1124 60p | 25A1667 175p | 2S8C4 10p | 28C1567 40p
TDA1054 180p | TDA2581 110p | TDA4505K 450p | TDAB214B  225p | TMP47C-434N 1250p | 2SA683 25p | 25A1127 50p | 25A1668 180p | 2SC461 15p | 28C1568 35p
TDA1057 60p | TDA2591Q 150p | TDA4505M 1000p | TDAB215H 300p | TPU2732 800p | 2SA 25p | 25A1133 120p | 2SA1671 310p | 25C495 45p | 28C1569 55p
TDA10598 40p | TDA2583 80p | TDA4510 200p | TDA8217 225p | TPU2735 500p | 25A698% 100p | 2SA1135 130p | 25A1673 425p | 25C486 25p | 28C1570 40p
TDA1060 140p | TDA2594 300p | TDA4532 200p | TDAS303 250p | UC3524 100p | 2SA705 70p | 2SA1141 200p | 2SA1680 40p | 25C497 85p | 28C1571 50p
TDA1062 140p | TDA2585 200p | TDA4555 275p | TDA8304 400p | UC3842N 80p | 28A706 140p | 2SA1142 100p | 25A1706 25p | 25C515 100p | 2SC1573 25p
TDA1068 75p | TDA2600 400p | TDA4556 370p | TDAB305 500p | UC3843 125p | 25A708 50p | 2SA1143 15p | 2SB175 45p | 25C535 30p | 28C1576 550p
TDA1072 150p | TDA2611A 100p | TDA4557 200p | TDAB340 150p | UC3844 70p | 2SA711 280p | 25A1145 40p | 258324 40p | 25C536 20p | 25C1580 600p
TDA1074 280p | TDA2616 250p | TDA4560 270p | TDAB341 250p | UPC20C 220p | 2SA715 50p | 2SA1146 200p | 25B337 150 2SC605 100p ( 2SC1583 2S5p
TDA1077 250p | TDA2630 300p | TDA4565 150p | TDA8348A 350p | UPC554 130p | 28A7S 50p | 2S5A1151 30p | 2SB474 250p | 2SC619 100p | 25C1586 540p
TDA1082 275p } TDA2640 350p | TDA4566 250p { TDA7350Q 275p | UPCS55 60p | 2SA720 20p | 2SA1152 150p | 258482 80p | 25C641 80p | 28C1617 340p
TDA1083 "95p | TDA2653A 200p | TDA4568 225p | TDAB351 200p | UPC556H 80p | 2SA725 80p | 25A1153 30p | 2SB511 55p | 25C644 10p | 25C1618 170p
TDA1085 170p | TDA2654 200p | TDA4570 200p | TDA8360N3 800p | UPC571 220p | 2SA726 20p | 2SA1154 22p | 2SB525 65p | 25C647 300p | 25C1623 SO0p
TDA1087 60p | TDA2658 300p | TDA4580 400p | TDAB36IN3 900p | UPC574 60p | 2SA733 15p | 25A1156 90p | 2SB527 130p | 25C681 250p | 25C1624 60p
TDA1092 100p | TDA2670 150p | TDA4600 200p | TDAB362AN 1200p | UPC575C2 80p | 25A740 90p | 2SA1162 30p | 2SB531 400p | 25C683 35p | 28C1626 SS5p
TDA1097 475p | TDA26%0 100p | TDA4600! 160p | TDAB362N3 1200p | UPC577 p | 25A742 450p | 25A1163 15p | 258536 8 28C708 100p | 25C1627 15p
TDA1151 40p | TDA2710-1 P | TDA4601 20p | TDAB366N2 1500p | UPC592 95p | 2SA747A 425p | 2SA1169 500p | 258537 90p | 25C710 15p | 28C1628 75p
TDA1154 50p | TDA2721 200p | TDA4605 190p | TDAB372A 450p | UPC595 190p | 25A748 60p | 28A1170 500p | 258544 22p | 25C7T11 15p | 25C1634 50p
TDA1170 85p | TDA2730 200p | TDA4610 370p | TDA8B380 200p | UPC596 190p | 2SA764 200p | 25A1173 60p | 2SB546 45p | 25C730 350p | 25C1667 450p
TDA1170N 85p | TDA2740 300p | TDA4650 300p | TDA8385 275p | UPC1001 220p | 2SA769 80p | 25A1174 25p | 258549 50p | 28C732 40p | 25C1669 100p
TDA1175 175p | TDA2750 200p | TDA4660 200p | TDAB330A 650p | UPC1004C  130p | 2SA770 200p | 25A1175 30p | 2SB560 25p | 25C735 40p | 25C1674 15p
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Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price | Part Price
25C1675 90p | 25C2261  700p | 25C2719 25p | 25C3263  280p | 25C3798  220p | 25D257 196p | 25D880 40p [ 2SD1327  150p | 2SD1763A  60p | 25K312 750p
25C1678 80p | 25C2267 90p | 25C2721  120p | 25C3264  390p | 25C3807  120p | 25D287 250p | 2SD882 25p | 25D1328 60p | 25D1764 70p | 25k315 70p
25C1683  100p |25C2270 60p | 25C2724 15p | 25C3269 50p | 25C3808 70p | 25D291 250p | 250889 35p | 25D1330 50p | 25D1765 70p | 25K320 120p
25C1684 30p |25C2271 25p |25C2738  200p | 25C3270 50p | 25C3811 80p | 250313 25p | 2508924 75p | 25D1347 70p [2SD1769  110p | 56303 130p
25C1685 30p |25C2274 15p |25C2749  350p | 25C3271 75p | 25C3831  250p | 2SD315 75p | 25D894 35p ( 25D1348 65p | 25D1773  100p | o oo 178

25C1729  900p | 25C2275 50p |25C2750  300p | 25C3277  280p | 25C3832  135p | 25D325 30p | 25D895 100p | 2501350  1S0p | 25D1776 70p Ly
25C1730 10p | 2sC2278 70p |25C2751  270p | 25C3279 30p |25C3833  250p | 25D330 65p | 25D896 200p | 25D1376 60p | 25D1783 70p | 25K359 40p
25C1735 70p |25C2283  700p |25C2752 75p | 25C3280  200p | 25C3851  100p | 2SD348 300p | 25D898B  225p | 25D1378 60p | 25D1785  160p | 2SK363 50p
25C1740 10p | 25C2290 1800p | 25C2767  300p |25C3281  200p | 25C3852 80p | 25D350 320p | 25D900 400p | 25D1379  100p | 2SD1789  210p | 25K364 40p
25C1741 35p | 25C2291 40p |25C2769  400p |25C3284  600p | 25C3853  220p | 25D357 a0p | 25D905 450p | 2SD1380  100p |25D1796  120p | 25K367 a0p
25C1755 90p | 25C2298 35p |25C2773  700p | 25C3293 85p | 25C3855  220p | 25D358 a0p | 250916 130p | 25D1382 60p | 2501802 75p | 25K369 30p
25C1756 36p [25C2307  300p |25C2774  s00p | 25C3298 50p | 25C3857  500p | 25D359 50p | 25D917 300p | 25D1384 50p | 25D1806 75p | 25k373 a0p
25C1758 30p | 25C2308 10p | 25C2785 40p (25C3299  120p | 2SC3858  550p | 250361 100p | 25D921 320p | 25D1380  350p | 25D1812 a5p | oska7a asp
25C1760 70p |25C2312  300p |25C2786 20p | 25C3300  400p | 25C3866  275p | 2SD362 100p | 25D923 360p | 25D1391  250p | 25D1815 50p | yciags 600

25C1775 10p | 25C2314 70p | 25C2787  -10p | 25C3303  100p | 25C3868  100p | 250371 240p | 25D946 120p | 25D1392 85p | 25D1825 60p P
25C1781 20p |25C2316  150p [25C2791  500p |2SC3306  130p [25C3870  200p | 2SD380  650p [ 2SDsa7  100p | 25D1395  8Op | 25D1827  120p | 25K389 115p
25C1789  100p | 25C2320 10p | 25C2792  220p | 25C3307  600p | 25C388A 25p | 2SD381 50p | 2SD950 300p |2SD1396  120p | 2SD1843 70p | 25K400 700p
25C1809 40p | 25C2324 120p |25C2793  700p | 25C3309 150p | 25C3883  210p | 25D382 75p | 25D951 200p | 2SD1397  100p |2SD1846  350p | 25K405 450p
25C1810  250p | 2S5C2328A  50p |25C2808 40p | 25C3310  126p | 2SC3884A 200p | 25D386 70p | 2SD957A  520p | 25D1398  120p | 2SD1847  275p | 25K414 550p
25C1815 10p | 25C2310 25p [25C2810  360p | 25C3316  28Op | 25C3885  250p | 25D388 150p | 25D958 60p | 25D1399  300p | 2501849  280p | 25Ka15 500p
25C1819 70p |25C2315  175p | 25C2812 40p | 25C3317  350p | 25C3885A 290p | 25D389 60p | 25D965 35p | 25D1400  280p | 2SD1850  325p | 25K423 75p
25C1826 60p | 25C2329  480Op |25C2814 40p | 25C3326 50p | 25C3886A 275p | 25D400 14p | 25D970 170p | 2SD1402  120p | 25D1853 40p | 25K427 50p
25C1827 60p |25C2230  300p |25C2824 75p | 25C3327 60p | 25C3890  150p | 2SD401 50p | 25D972 40p | 2SD1403  225p | 25D1856 40P | 5oxa30 200p
25C1829  500p | 25C2331 50p | 25C2825  900p | 25C3328 50p | 25C3892A 250p | 2SD402 120p | 25D973 60p | 25D1405 80p | 25D1857 750 | yeet1 250,

25C1833 27p |2SC2333  200p |2SC2826  200p | 25C3330 20p | 25C3893  225p | 2SD414 asp | 25D973A 70p | 2SD1406 60p | 25D1858 a0p P
25C1834 50p | 25C2334 80p |25C2827  130p | 25C3331 25p | 25C3895  325p | 25D415 55p | 25D982 90p | 25D1407 60p | 2501863 35p | 25K613 325p
25C1841 12p |2SC2335 55p |25C2832  300p |2S5C3333  120p | 25C3896  400p | 2SD424 350p | 25D985 120p | 2SD1408  12Sp | 25D1864 85p | 25K526 160p
25C1844 60p | 25C2336A 125p | 25C2834  280p | 2SC3345  100p | 25C3897  400p | 25D426 150p | 250986 120p | 25D1409  170p | 2SD1877  175p | 25K531 350p
25C1845 15Sp | 25C2344  150p |2SC2837  250p | 25C3346  130p | 25C3907  250p | 25D427 350p | 25D998 70p | 2SD141% 85p | 2SD1878  160p | 25K534 700p
25C1846 35p | 25C2347 35p | 25C2839 40p | 25C3352  200p | 25C3927  250p | 25D438 35p | 25D1010 40p | 25D1412 75p | 25D1879  275p | 25K537 900p
25C1847 4s5p |25C2353  120p | 2sC2853 70p | 25C3353  280p | 25C3940 40p | 25D467 15p | 2sD1012 a0p | 25D1413 60p [ 2SD1880  360p | 25Ks38 350p
25C1855 85p |25C2360  120p |25C2873 60p | 25C3355 50p | 25C3943 75p | 25D468 15p | 25D1020 40p | 25D1415  190p | 2SD1831  350p | 25¢530  1100p
25C1856 25p | 25C2361  150p | 25C2877  120p | 2SC3356  120p | 25C3944 80p | 25Da71 20p | 25D1021  120p | 25D1417 75p |25D1884  300p [ 5o\ o0 30

25C1865  700p | 25C2362 50p | 25C2878 20p | 25C3358 50p | 25C3950  120p | 25D476 100p | 25D1022  250p |2SD1425  260p | 2SD1886  300p P
25C1870  700p |2SC2365  280p |25C2879 3200p | 25C3376  300p | 25C3953 50p | 25D525 50p | 25D1024  B50p | 25D1426  13Sp | 25D1887  225p | 25K552 250p
25C1871  425p | 25C2369  100p | 25C2882 60p | 25C3377 50p | 25C3955 60p | 25D526 70p |2SD1027  850p | 2SD1427  160p | 25D1894  300p | 25K553 225p
25C1875 220p | 25C2371 25p | 25C2883 60p | 25C3378 120p | 25C3964 100p | 2SD545 18p | 2SD1030 75p | 25D1428 180p | 2SD1895  225p | 25K555 320p
25C1881 70p | 25C2373  210p | 25C2898  200p | 25C3379 1200p | 25C3972  250p | 2SD549 120p | 2SD1031 70p | 25D1430  280p | 25D1910  175p | 25K556 500p
25C1880 15p | 25C2383 50p | 25C2899 50p (25C3381  130p | 2S5C3973  210p | 25D851 300p | 2501036  600p | 25D1431  200p | 2SD1911  300p | 25Ks57 400p
25C1895  500p | 25C2389 a5p | 25C2909 60p | 25C3383 80p | 25C3975  210p | 25Ds54 225p | 25D1046  200p | 2SD1432  400p | 25D1913 80p | 25K559 600p
25C1904  126p | 25C2407  110p | 25C2910 25p | 25C3393 80p | 25C3987  160p | 25DS555 500p | 25D1047  180p | 25D1433  300p | 25D1929 50p | 55K560 580p
25C1906 15p | 25C2408  120p | 25C2911 80p | 25C3397 20p | 25C3996  600p | 2SD556 225p | 25D1051  130p | 25D1438 60p | 25D1930 50p | 5ekses a75p
25C1907 20p |25C2412K  50p |25C2912  120p | 25C3399 50p | 25C3997 1250p | 25D558 200p | 25D1055 60p | 25D1439  166p | 2SD1933 a5p | o e0s 70

25C1909  250p | 25C2440  200p [25C2921  650p | 25C3400 35p | 2sC3998  800p | 25D560 50p | 2SD1060  130p | 2SD1441  220p | 25D1939 60p P
25C1913 90p | 25C2458 10p | 25C2922  480p | 25C3401 50p | 25C4006  100p | 2SD571 20p | 2SD1062  150p | 25D1442 80p | 25D1941  350p | 25K612 80p
25C1914 30p | 25C2459 50p | 25C2923 75p | 25C3402 40p | 25C4020 150p | 25D575 530p | 25SD1063  200p | 28D1445  200p | 2SD1944 50p | 25K684 950p
25C1921 15p | 25C2466 55p | 25C2928  550p | 25C3405  130p | 25C4023  325p | 25D592 25p | 25D1064  250p | 25D1446  300p | 2SD1958 80p | 25K685  1150p
25C1922  175p | 25C2486  275p [25C2929  280p | 25C3409  400p | 25C4029  350p | 25D596 25p | 25D1065  160p | 2SD1450 60p | 2SD1959  210p | 25K699 100p
25C1923 10p | 25C2492 50p | 25C2934 75p | 25C3416 30p | 25Ca043 asp | 25D600 30p | 25D1069  150p | 2SD1451  200p | 25D1978 80p | 25k719 300p
25C1929  180p | 25C2470 65p | 25C2937  250p | 25C3417 90p | 25C4046 40p | 25D601 4op | 2SD1073  350p | 25D1452  276p | 25D1984 60p | 25K724 500p
25C1940  110p | 25C2481  120p [2SC2939  400p | 25C3419  120p | 25Ca056  200p | 25D602 60p | 25D1088  150p | 2SD1453  140p | 25D1991 500 | 55K725 550p
25C1941 27p | 25C2482 20p | 25C2944  300p | 25C3420 80p | 25C4059  400p | 25D612 50p | 25D1004  375p | 25D1455  250p | 25D1984  200p | oS00 azs

25C1942  350p | 25C2483  120p | 25C2958 50p | 25C3421 a5p | 25Ca064  140p | 25D613 70p | 25D1110  228p | 25D1457  165p | 25D1996 asp P
25C1944  350p | 25C2484  186p | 25C2962  80Op | 25C3422 75p | 25Ca106  150p | 25D617 300p | 25D1111 20p | 25D1458 50p | 25D2006 75p | 25K727 475p
25C1945  350p | 25C2485  400p | 25C2979  160p | 25C3423 60p [ 25C4107  175p | 2SD633 70p | 25D1113  225p | 25D1459 60p | 25D2010  250p | 25K739 400p
25C1946  1500p | 25C2491 200p | 25C2987 250p | 25C3425 65p | 25Ca123 230p | 2SD636 10p | 2SD1128 200p | 2SD1468 40p | 25D2011 60p | 25K758 300p
25C1947  450p | 25C2498 50p |25C2988  150p | 25C3446  150p [ 25C4124  200p | 2SD637 15p | 25D1133 65p | 25D1487  226p | 25D2012 50p | 25K769 500p
25C1953 a5p | 25C2500 25p | 25C2995 60p | 25C3447  130p | 25C4125  275p | 2SD638 15p | 25D1135 75p [2SD1494  150p | 25D2018 65p | 25K786 200p
25C1957 70p |25C2502  140p | 25C2999 50p | 25C3456  200p | 25C4137 aop | 25D639 20p | 25D1138 40p | 25D1496  300p | 25D2033 80p | 25x787 800p
25C1959 10p 25C2503  600p | 25C3001 1400p |2SC3457  126p | 25C4138  200p | 2SD640 350p | 25D1140 40p | 25D1497  230p | 25D2061  100p | HoK7g1 225p
25C1962  175p | 25C2512 20p [25C3019  320p | 25C3458  180p | 2SC4157  400p | 25D655 18p | 25D1142  350p ( 25D1497-02 350p [ 25D2066  250p | joyse, 300p
2SC1967 1300p [2SC2517  120p (2S5C3020 1450p | 2SC3460  130p | 25C4159  100p | 2SD661 60p | 25D1145 25p | 2SD1505 90p | 2502125  180p | o\ %0 200

25C1969  160p | 25C2519 60p | 25C3022 1850p | 25C3461  275p | 25C4161  125p | 2SD666 25p [ 2SD1148  176p | 25D1506 50p | 25D2136 85p P
25C1970  100p | 25C2527  300p |25C3025  500p | 25C3466  225p | 25C4169 60p | 2SD667 20p | 2SD1153 30p | 2sD1508 60p | 25D2144 35p | 25K794 3156p
25C1971 400p | 25C2534 150p | 25C3026  450p | 25C3468 70p | 25C4199  400p | 25D669 35p | 25D1159 65p | 25D1509 100p | 25D2151 175p | 25K796 600p
28C1972  600p | 2SC2535  300p |25C3030  300p | 25C3481  300p | 25C4204 60p | 25D673 350p | 25D1160  150p | 25D1511 75p | 2SD2266  175p | 25K809 850p
25C1973  150p | 2SC2538  100p |25C3037  126p | 25C3482  275p | 25C4231  250p | 2SD676 250p | 25D1163A 220p | 25D1519  250p | 25D2331  250p | 25k812 150p
25C1975  120p | 25C2540 1900p | 2SC3038  125p | 25C3486  275p | 25C4235  300p | 25D717 180p | 25D1164 75p | 25D1521 70p | 25D2333  150p | 25k817 325p
25C1980 30p [25C2542  300p | 25C3039 80p | 25C3502 BOp | 25C4236  450p | 25D718 85p | 2SD1168  270p | 2SD1525  450p | 2SD2340  225p | 25Kgs51 550p
25C1983 75p | 25C2545 §6p [25C3040  260p | 25C3503 50p | 25C4237  500p | 25D722 240p | 2SD1169  280p | 2SD1526  100p | 25J48 425p | yaxg72 650p
25C1984  150p | 25C2546 25p | 25C3042  300p | 25C3504  120p | 2SC4242  120p | 2SD725 200p | 25D1173  350p | 25D1541  350p | 25J56 700p | 5 ore 475

25C1985  100p | 25C2547 65p | 25C3052 30p | 2SC3505  240p | 25C4278  175p | 25D726 275p | 25D1185  280p | 2SD1845  275p | 25474 60p P
25C1986  100p | 25C2550 50p | 25C3057  150p |25C3506  250p | 25C4288A 650p | 2SD731 250p | 25D1186  400p | 25D1546  350p | 25J76 220p | 25K903 500p
2SC2001 15p | 25C2551 70p | 25C3068 60p | 25C3507  650p | 25C4300  200p | 2SD732 250p | 2SD1189 55p { 2SD1548  400p | 25477 3s50p | 25K904 500p
25C2002 15p [ 25C2552 60p | 25C3070 35p | 25C3508  750p | 25C4301  300p | 25D734 15p | 2SD1191  120p | 25D1554  170p | 25479 225p | 25K951 275p
25C2003 20p | 25C2553  200p | 2SC3071 25p | 25C3514  170p | 25C4304  225p | 25D741 120p | 25D1192 90p | 2SD1555  150p | 250103 75p | 25K952 275p
25C2004 20p {25C2555  120p [25C3073  100p | 25C3518  120p |25C4313  600p | 2SD743 130p [ 2SD1196  150p | 2SD1566  225p | 25J109 200p | 25K956 as0p
25C2022  110p | 25C2562 90p |25C3074  200p | 25C3519  250p | 25C4381  150p | 25D757 120p | 25D1197  150p | 2SD1565 75p [ 250113 1050p | 25K9s6 a00p
25C2023  180p |25C2563  200p |25C3075  150p | 25C3526 asp | 2sC4382  200p | 2SD760 70p | 25D1198 60p | 25D1571  170p | 250114 1150P | 55Kagy 700p
25C2026 30p (25C2568  120p |25C3077  120p | 25C3528  750p | 25C4386  27Sp | 25D762 100p | 25D1207 40p | 25D1572  100p | 2SJ116  1200p | 5o 1052 geg

25C2027  200p | 25C2570 30p |25C3086  150p | 25C3531  225p | 25C4387  425p | 25D763 140p | 25D1210  280p | 2SD1575  200p | 254117 550p P
25C2036 §0p | 25C2671  350p | 25C3089  130p | 25C3549  200p | 25C4408 50p | 25D768 180p | 2SD1211  120p | 2SD1576  150p | 25J119 700p | 25K1036  450p
25C2037 50p [25C2577  110p |25C3101  750p | 25C3552  270p |2SCa429  27sp | 250772 200p | 25D1213  220p | 25D1577  250p | 25J162 680p | 25K1057  600p
25C2053 120p | 25C2578 170p | 25C3112 35p { 25C3568 200p | 25C4431 90p | 2SD773 20p | 25D1218 75p | 25D1579 80p | 284175 200p | 25K1058 800p
25C2055  150p | 25C2579  110p | 25C3114 aop | 25C36577  275p | 2SCad66  326p | 250774 30p | 25D1223 75p | 25D1589 60p | 250182 150p | 25K1081  700p
25C2058 20p |25C2580  175p | 25C3116 75p | 2SC3584  200p | 2SC4467  175p | 250777 400p | 25D1225 70p | 25D15%0  100p | 254200 625p | 25K1082  450p
25C2060 40p | 25C2581  225p |25C3117  120p | 2SC3591  200p |2SC4468  250p | 25D784 650p | 25D1227 40p | 2SD15%1  310p | 254307 175p | 2sK1102  378p
25C2061 75p | 25C2588  600p | 25C3122 50p | 25C3595  220p | 25C4517  200p | 25D786 100p | 2SD1229  250p | 2SD1593  12sp | 25K19 5p | 5K1117  250p
25C2068 60p | 25C2590 40p | 25C3148  145p | 25C3597 75p | 25C4517A  228p | 25D787 20p |25D1237  300p | 2SD1595 70p | 25K33 a0 | ek111g 228p
25C2071  140p | 252591 50p | 25C3149  180p | 25C3599  140p | 25C4531  450p | 25D788 30p | 25D1238  300p |25D1608  210p | 25K40 500 | 501120 550

25C2073 40p | 25C2592  200p |25C3150  100p | 25C3600  175p | 25C4532 1000p | 25D789 20p | 25D1244 25p | 25D1609 45p | 25Ks5 100p P
25C2075 60p | 25C2603 10p | 25C3151  175p | 25C3606  100p | 25Ca542  400p | 25D792 400p | 25D1246 20p | 2SD1632  320p | 2SK68 100p | 2SK1190  350p
25C2078 95p | 25C2610 60p | 25C3152 130p | 25C3607 150p | 25C4742  275p | 25D794 33p | 2SD1247 40p | 2SD1637 50p | 25K73 75p | 25K1191 800p
25C2085  100p | 25C2611 30p | 25C3153  175p | 25C3608 65p | 25C4744  350p | 2SD795A  140p | 25D1251  180p | 2SD1647 40p | 2sK97 200p |25K1217  700p
25C2086 60p | 25C2621 70p | 25C3156  380p | 25C3616 4s5p | 25C4745  S50p | 2SD798 175p | 2SD1254 55p | 2SD1649  260p | 25K106 40p | 25K1221  200p
25C2092  100p | 2SC2625  190p (2SC3157  200p | 2SC3636  280p | 25C4747  375p | 25D799 150p | 25D1263 90p | 25D1650  150p | 25K107 40p | 25K1275  275p
25C2094 1200p |25C2626  600p {2SC3158  260p | 25C3642  225p | 25C4757  200p | 2SD809 asp | 25D1264 55p | 25D1651  150p | 25K109 150p | 25K1206  350p
25C2097 2300p | 25C2630 1800p |2SC3159  200p | 25C3657  400p | 25C4762  300p | 2SD811 450p | 2SD1265 75p | 25D1656  250p | 25K117 50p | 5ck1209  450p
25C2099 2500p | 25C2631 20p |25C3164  270p | 25C3659  600p | 25Ca769  220p | 25D819 300p | 25D1266  180p | 2SD1663  350p | 25K118 50p | 501317 900

25C2118  1100p | 25C2632 35p | 25C3169  150p | 25C3668  120p |25C4770  2s50p | 25D820 250p | 25D1267 55p | 25D1666 80p | 25K125 100p P
25C2120 10p | 25C2634 10p [25C3170  300p | 25C3675  100p | 2SC4820  225p | 25D821 §50p | 25D1271 65p (2SD1667  120p | 25K133 e50p | 25K1338  250p
25C2122A  300p | 25C2636 40p {25C3173  180p | 25C3678  280p | 25C4826 70p | 25D822 290p | 25D1271A  225p | 2SD1668 90p | 25K147 160p | 25K1341  500p
28C2131 550p | 25C2637 120p | 28C3175  150p | 25C3679 140p | 25C4891 800p | 2SD826 30p | 2SD1272  200p | 2SD1669 85p | 25K152 40p | 25K1342 500p
25C2141 60p | 25C2640 1800p |25C3178  125p | 25C3680  380p | 25C4923  400p | 2SD829 375p | 25D1273 §0p | 2SD1677  200p | 25K161 30p | 25K1350  200p
25C2153 40p | 25C2653  100p |25C3179 70p | 25C3685  450p | 25C4924  250p | 2SD836 §0p | 25D1274 80p | 25D1680  225p | 25K163 40p | 25K1356  225p
25C2166 80p | 25C2654  180p | 25C3180  175p | 25C3687  300p | 25C4927  500p | 2SD836A 50p | 2SD1276 50p | 25D1683 45p | 25K168 40p | 25K1357  350p
25C2168  120p | 25C2655 50p |25C3181  200p | 25C3688  550p | 25C5002  300p | 25D837 55p | 25D1276 60p | 25D1684 70p | 25K170 50p | 55K1368  400p
25C2188 70p |25C2656  550p | 25C3182  120p | 2SC3692  150p | 25C5003  350p | 25D838 500p | 25D1277  190p | 2SD1706  325p | 25K184 35 | 5ek1377  150p
25C2200  250p | 25C2660  100p | 25C3198 30p | 25C3715  480p | 25C5027  100p | 25D841 110p | 25D1279  600p | 2sD1707  400p | 25K192 45p | 501200 250

25C2209 50p | 25C2665  200p | 25C3199 40p | 25C3717  120p | 25C5048  300p | 25D844 200p | 2SD1288  175p | 2SD1708  375p | 25K193 a0p P
25C2216 50p | 25C2668 10p |25C3202 25p | 25C3729  450p | 25C5044  250p | 2SD850 170p | 25D1289  250p | 2SD1710  200p | 25K195 150p | 25K1404  290p
28C2221  €50p |25C2671  100p 25C3209  120p | 25C3746  100p | 2SC5086  250p | 25D856 48p | 25D1291  280p |25D1718  275p | 25K197 140p | 25K1461  220p
25C2228A  60p | 25C2681  170p [2SC3210  550p | 25C3747  120p | 25C5129  300p | 25Dsss 250p | 25D1292 60p | 25D1729  230p | 25K212 35p | 25K1462  428p
25C2229 15p | 25C2682 70p | 25C3211  220p | 25C3748  100p | 25C5148  300p | 2SD863 23p | 25D1293 70p | 25D1730  275p | 25K214 170p | 2SK1487  250p
25C2230 80p | 25C2688 27p |25C3212  260p | 25C3752  250p | 25C5149  300p | 25Ds64 200p | 25D1297  300p | 2SD1732  250p | 25K216 200p | 25K1507  300p
25C2233  100p | 25C2690 60p | 25C3225 50p | 25C3781  150p | 25C5250  300p | 25D866 120p | 25D1302 20p |25D1739  180p | 25K223 50p | 5cK1529  700p
25C2235 60p | 25C2694 3500p | 25C3242 30p | 25C3782 75p | 25D188 350p | 25D866A  140p | 25D1306 45p | 25D1740  125p | 25K240 180p | 5501637 400p
25C2236 20p |25C2705 a0p | 25C3244 a5p [ 253783  300p | 25D198 140p | 25D867 350p | 25D1308 80p | 25D1748 90p | 25K241 30p | liieas 900

25C2237  540p | 25C2706  250p | 25C3246 50p | 25C3787  100p | 25D199 196p | 25D868 260p | 25D1309  140p | 25D1756  275p | 25K246 30p P
25C2238 asp | 2sC2710 50p |25C3259  3850p | 25C3788 60p | 25D200 180p | 25D869 150p | 2SD1310  140p | 25D1758 60p | 25K300 25p | 28K1767  275p
25C2240 15p | 25C2712 20p | 25C3260  220p | 25C3789 75p | 25D201 260p | 25D870 140p | 25D1311 65p | 25D1760 80p | 25K301 aop | 25K2038  295p
25C2258 30p |2sc2714 20p | 25C3261  230p | 2SC3790  120p | 25D213 250p | 25D871 260p | 25D1313  1000p | 25D1761 60p | 25K303 40p | 25K2039  750p
25C2259 60p | 25C2716 50p | 25C3262  280p | 25C3795  140p | 250234 90p | 2sD879 60p | 25D1326  200p | 2SD1762 50p | 25K304 25p | 25K2134  228p
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VSX9 2 P
VSA1100, 1110, 650, VSF500, 510, 550,
560, 580, 590, 600, 650,

VSGGO 64, 65, VSG70, 73 74,75,
VSX560, 580 3600p
V5165, VS165 2300p
VS§20, 22 23, 24, 25, 26, 27 422 425, 426
427, 485, VSF10 11, 180, 1

VSF200, 210, 220 221 222 230 240, 260,
261, 262 268, 270, 275 280,

VSF290 510 550, VSGZO 204, 205, 206,
VSG21, 211, 212, 215,

VSGZ17EOG 23, 24, 25,405,411, 415,
417, VSP 100, 100EM, 110,

VSP88 88KC, 8111, VSP9, VSR100,

100EDG, 100EM, 110, VSX400 1250p
VSR9 1300p
V$§ 108, VS603, VS606, VS607 2500p

S76 2500p

VE965, VCI67
VSF400, 410, 420, 430, 440, 441,
450 458, 480, 490, 497, VSX450,

850p
VSG20 204, 204, 2085, 206 20 21,21,
212, 215, 217, 225, 23, 24,
VSP100, 110, 88, VSR100, 110 VSX400

1950p
VSG415, VSGAI5EA, VSGA25  2800p
VS75, VSA77 0p
VSF1000, VSF1010, VSF1030___ 5800p

3450p

ALBA

VDR3000, VCRA4000, VCR5000, VCRE000
1650p

1000p

VTV10
VCR7000, 7800, 8000, 8800 1100p

AMSTRAD

VCR4500, VCR5200, VCR9000,

TVR1 800p
VCR7000 1000p

VCR1000, 2000, 6000, 61000, 62000,
8600, 8602, 8700, 9005, DD890O, DDBYL4,

TVR4 1100p
TVR2, TVR3, VCR4600, VCR4600 MKII,

VCR400 1100p
VCR8800, VCR8804, VCR9340 2100p
VCR8603, VCR8604, VCR8704, VCR18;14

50p
VCR9140, VCR9142 2550p
VCR9340 3650p
3450p

VCR9244
UF020, 22, VCR3000, 3002,
9500 1750p

FISHER

FVHP420, 510, 520, 530, 615 618, 620,
622,710,711, 715, 716, 720,
FVHP721, 722, 730, 830, 905, 906, 907,
908, 910, 911, 915, 916, 918,

FVHP5000, 5001, 6005, 5050,

5075 1100p
VBS3500, 7100, 7500, 7600, 9900, VBR330
1800p

VBS7000, VBS7100, VBSS000 2000p
FVHP500, 711, 715, 721, 722, 730, 8131060

5100, FVHD720 L
FVHP725, FVHP830, FVHP380 2500p
FVHP990 2

FVHP975 p

FVHD407, FVHD140, FVHP1, FVHP‘IO

FVHP20

FVHD230, FVHP1100, 1200, 130, 1340

1410, 2000, 200, 210, 300,

FVHP310, 410, 420 1800,

FVHD250, 270, 370, FVHP1500, FVHP250
270

FVHP132, 1400, 1440, 320,

440, 445

FVHP470S, FVHP475HV

FVHP1250, FVHP430$

GOLDSTAI

8000 3HSSDB GHV121, RQ2011, 2031,
1

205 P
GVH51, GVH122, VCP4000, VCP4100,
VCP4200 1100,

P
GHV1232, 1233, 1241, 1242, 1243, 1244,
1245, 1246, 1266, 1290, 1291
GHV1295, 1296, 1891, 8210, 8215, 1221,
1240, 1241, 1247, 1248, 214 45
VCP400, VCPA4130, 4300, 4301, 4305,
4306, 4310, 4311, 4315, 4316,
VCP4320, 4321, 4325 4326 100p
€211, GHV1392P, 1393F, 1900P, 1290
1291PQ, 12931Q, 1295F,
GSE1295PQ, GSE1296, 1297, 1891, 1910,
200085, 2000, GSEC200,
GSEC205, 211, 2301, GSEG2301,
GSEQ12, 204, 20, 22, P416P, PS00P
QUISY22, QUISY24, RC205P, RG11F,
RG20, RG2001, RQZ0,
R0204HP RQ241, VCP100P,
GSEG10 600p
GHV44|£O 4400, GSE-Q404P, OUISY40
RCA0S

C4
GSEQ121, RQ2011, RQ2031,
RQ2051

3550p
4800p
1950p

op
1950p

G.E.C.

4000H, 4001H, 4002H 1200p
V4001H, V4004, V4100 1200p
V4005H 1500p
GRANADA

Csl, DS2 1600p
VHSAH1 1100p
VHSAH3 2400p

SE2100, 5110
MADRID SE5140, VS540,

V55480 3000p
MVS550, 620, YS550, 620, 630, 640, 790,
930, 940 2400p

1400p

V5120 2300p
V5680, GV280 4600p
V5160, V5740 4400p

V8170 4600p
MVS660, SE6160, VERONA, VS660,
V56690 35
GRUNDIG

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

V8922, 8291, GV210, 211 220, 2292
MV2105, 2115, SE2120

HINARI

VXL2, 3, 4, 20, 25, 35 1000p
VXL5, V20H 1050p

XL6 1200p
VXL7 1300p
VXL8, 9, 10, 11, 19, 80, VCR34H, VTV 100,
200 1100p

HITACHI

VT11, 14, 15, 16, 30, 33, 34, 330, 340, 503,

640, 5030, VTP10, 30 1000,
zooop

' VT17, VT18, VT19
VT35, VT350, VT38, VT39 2300p
VT100, 110, 111, 112, 113, 115, 118, 120,
125, 128, 220, 225, 400, 405,
VT410, 413, 414, 415, 418, 418, 510, 515,
517, 518, 520, 525, 526,
VTMB25, 626, 725, 210, 211, 215, 726,
727,728, 820, 821, 825, 920,
921 1400p
VT3000 650p
VT4000, VT4200, VT5000, vrssoo
VT5600
VT77, 680, 6500, 6700, 6800, 7000, aooo
8030, 8040, 8100, 8300, 8500
VT8700, 9000, 9300, 9500, 9700,

1000p

9900 [
VT8, 9, 56, 57, 570, 575, 576, 580, 585,
588 3200p

VT65 2400p
VT130, 135, 138, 145 250, 255, 258, 420,
425 426, 428, 430, 431, 435

438, 535, 536, vn.ao 301, VTM630,

5 636 1900p
VT52, VT80, VT61E, VT62E, VT63, VT64,
VT640 1100

VT168, VT150, VT260, VT450, VT498

{4 HEAD) 2200p
VT530 2050p
VT522, VTM212, 620, 622, 720, 722, 822,
922,925 1650p
VT660E 2600
VT570, VT575, VT580, V1585, VT588,
VTF70

VT540, 545, 546, 548, VTDE60, 665,
VTMB598, 640, 645, 646,

VTM730, 731, 735, 736, 740, 745, 746
748, 753, 754, 830, 831, 835, 838, 841

VTMB841, 845, 930, 931, 935 zsoop
VTF770, 774, 775, 860, 861,

865 4100p
V85, VT86, VT88 2600p
VTF780, VTF785 4800p
VTF180, VTF185, VIF280 8500p
VTF350, VTF351 5150p
VTM220, VTM220E, VTM220UK  5150p
VTS390E 5150p

J.V.C. & FERGUSON

HR2200, 3300, 3320, 3330, 3350, 3360,

3660, 3750, 3860, 4100

3292, 8900, 8901, 8902, 8903, 8906, 8922,

8928, 3V01, 3V06, 3v22 600p

HR3660, 7600, 7610, 7650, 7700, HRD1‘IO

111, 120, 121, 220, 225,

HHS100 8904 8923, 8924, 8925, 8929,

8935, 8941, 8943 8944,

3V16 3v233v24, 3V31, 3V35, 3V36, 3\438
6265

V39, V43

amsoo, HRD140, 141, 142, 143, 150, 153,

156, 167, 158, 160, 5101

HRS10, 8947, 8948, 3v42, 3v44, 3V45,

3v46, 3V47, 3V52, 3

3V55, 3V56, 3V57 1160p

HRD154, 170, 171, 210, 211, 217, 310,

320, 321, 350, 521, 522, 525, 526.

HRD527, 540, 550, 560, 590, 770

HRDX20, HRDX22, 8950, 895

3V64, 3V65, FV10, FVII, FV20, FV21 1FV26
00p

HRDS65, HRD566, 3V48 2200p
HRD725, HRD755, 3V43, 3V53  2850p
8930, 8931, 8933, 8940, 3V29,

3V30 700p
8945 2400p
3V00, 8902, 8903, 8909, 8912,

8922 1000p
FV31, FV41R 1500p
FV37, FVA3H, HRDB6O 3100p
BR7000E, BR7000S, BR7030,
BR7030/40H, BR7040 2600p
HR7200, 7300, 7350, 2650,

BR6200 700p
HRD455 2000p
HRD520 1400p
HRD300, 400, 580, 600, 620,

640, 650 2000p
HR4100 1000p

HRJ200, 3300p
HRJGOOEG HRJGOOEK HRJS05EG,
HRJB605UK, HRJ610EK 7100p
HRJ300, HRJ305, HRJ315,

HRJ316EG,| HRJ318E 3750p
HRJB15, HRJ715, HRJB15 9200p
HRJ400, HRJ405, HRJ407MS, HRJ41
OEK, HRJ415 HRJ416 5850,

MATSU
VX500E BOOA 810A, 820, 80A, 7708,

1200p
VCRL3 VX730, VX750 1450p
VX735, VX755, VX990 1500p
VX735A, VX765, VX850 1750p
VX600 1100p
VX900 2650p | VI
MITSUBISHI
HS303, HS304, HS320, HS700 1400p
HS306, HS318, HS710 1400p
HS307 2300p
HS319 1800p
HS330 2300p
HS400 2800p
HS349, HSE27, 31, 32, HSB27,
31, 32, HSM33, 34, 35, 37G 2150p
HS411 1900p
HSE30, HSB30 2000p
HS338 1900p
HSE10, HSE11, HSE20, HSE21, HSE41,
HSB10, HSB20 2
HS300, H5301 H5302 HS310,
HS273, HS55 13650p
HS 20 650p
HS337,

HS34 1400p
HSB12, HSE12 HSE22, HSM16G, 18.
23, 25, 30, M. 2100p

HS411EZ, HS411GZ 2600p
HSB11, HSB21 2000p
HSB52, HSES0, 52G, HSM36, 50, 54,

55, 57,58, 60 3300p
HSES1 3000p
HS410 3250p
HS412, HS421G2 4000,
HS5300, H55424 HS5600 3050p

HSM20, HSM! 2250p
HSM40

HSM59, HSMESE
NV300, 322, 332, 333, 340, 390, 2000,
2010, 3000, 7000, 7200.7500, NV7800,

7850, 8170, 8200, 8400, 8600, 8610, 8620
6265p
NV777, NV330 1150p
NV8050, NVB051 ___ 2800p
NATIONAL PANASONIC
AG1000, 1050, NV250, 260, 280, 450,
460, 465, 470, 480, 650 1 p
AG6010, AGE015 2500p
AG6840 400p
NV100, NV200, NV370, NV380,
NV630 725p
NVD80, NVHE5 3400p
AGS5150, AG5250, NVF65, NVHT5, NVH77
3200p
NVF51 4200p

NVGIg 2300p
NVJ30, NVHJ33, NVL10, 20, NVL21,
NVG30, 31, 40, 130, NVJ37, 40, 42,
NVSD30, 10EE, 11, 2, 30, 35 1450p
NVJ35, NVG46 1700p
NVM1, NVM3, NVM5 4200p
AG2160, AG2200 700p
NVA30_NVa31, NV433, NVSD2, NVSD2Z,
NVSD25, NVSD3 1000p
NV730, NV730F, NV770

4HEAD 1450p

NV366 1850p
Nv21 HO, NV 180, NVD48 2000p
Nv7 2500p
NV810 NV8301 2400p
NV850, NV950 2750p

NV870, NV890, NVg70 3200p
AGB024, NVG33, 46, NVL23, 25, 28,

NVJ47,
49, 700PX, NVSD20EE,

400, 44, 45 1a50p
NVG10, 11, 12, 14, 16, 120, NV250, 280,
450, 465 1500p

NVG18 1800p
NVG20, 21, 22, 25, 28, 200,
NVD48 1700p
NV G50, NVG300 2000p
NVG45 1450p
NVH70 3600p
NV688 2a00p
V600 1050p
AG6800, AH6810, AGE820 2600p
AGB100, AG6200, AGE300 2600p
NVG7, NVGS, NV230 1050p
V7 . 2400p
NVG 15, NVGA00 2600p
NVM?7, NVMC20 3800p

NVF70
NVJ45, NVJ47 2000p
NVSD40 2250p
NVF75, NVF77 4750p
NVF55 4000p
NVFS200, NVFS88, NVSFSO,

WB000 4600p

N
NVHD20, NVHD 100, NV HD 101, NVHF
100 3100p

NVSD1
AG7330, AG7350, AG7355,
AGT450 5000p

VH900,
VH1000 (ALL MODELS)

1100p
VH1, VH2A 700p
D1000, D1100 1600p

D1000X 01500X, D4500, VPCD100
D1200, ©2000X, D5000
VR6460, VR6520, 64VR60,

VR6420
VR6711 4 HEAD
VR6440 26
-VR6441, VR6540, VR6541, VR6640,
VR6642 13
DV781, VR512, 522, 5229, 63SB7,
VR6760, VR6761, VR6762, VRE3SB7 7172
7200p
2750p
41DV2 45B11BVR412, 415, 6485, 6490,
1600,

Ld
VR6948 4850p
20DV1, 20DV2, 20RW7, 21DVI, 21DV2,
21DV3, 25801, 02, 11, 12, 30DV2, 31DVi,
31DV2, 31DV3, 35B02, 03, 05, 11, 12,13,
68SB4, 715SB4, 86SBI, 91582, 925B2,
DV186, 190, 291, 292, 468, 471, VR201,
202, 203, 2115, 212, 213, 223, 231, 232,
302, 303, 305, 311, 312, VR313, 3210,

725p
1800p

3219, 322, 3229, 323, 501, 6180, 6182,
6185, 6290, 6291, VR6293, 6362, 6367,
6467, 6468, 6470 46800p
VR3260, 6349, 6442, 663, 6448, 6449,
6542, 6643 1250p
VR601 1800p
495B6, VR6548, VR6648,

VR6843 2750p

SAISHO
VR100, 605, 705, 805, 805, 1000, 1100,
12

1200, 1600 00p
VR3300X, VR3600X, VR3650X, VR3800
1a00p
VR3200, VR3500 1300p
VR2000, VR3300, VR3600 1400p
VR2500 2650p
VRS5000X, VX6000A, VXL12X__ 1500p
SALORA
6500, 6600 1800p
SV7300, SV8200, SVB30O,
SV9200 1800p
SV7400, SV8400 1600p
SV8100 1200p
SV900, SV9900 3450p
SveD), Sven1, sve91o 1500p
SV800, SV8 zaoop

SV6700, SV8710 SV875
623N, SVGBOO SV6900, SVBBSO SV8870

Sv897
SVBB‘HO SVE910

2850p
823N, SV8920 3500p
923N 4500p
SV8600, SV8700 1550p
SV8420 2400p
SVB620 2100p
$V9300 2600p
5V8830 2200p
SV8720 2250p
SV8520 1900p
SAMSUNG

SV85 1
SVX301 VB900, 910, VVT510, VT320,
6600, VX510, 511, 520.616, VX626, 627
717, 614, 618, 629, 710, 712, 720, 730,
970, 971, 972, SV716, 717, SVX303, 305,
VB510, 620, 610, 616, 617, 619, 620, 626,
627, 629, 710, 871, V1520, 616, 621, 626,
900, 910, 12
SVX319 ' VB770, V1710, 730, 731, 735,
750, 751, 770, VB750, VK8230, VX750
VX7330, 'VK770, VK8225, VR1730, 1735,
XR20 900

V11560, VN1560, VN1561, VX1530,
VX1660, VX1661, VX1580 2200p
PL30LR, PX3031, 31R, 32R, 990, 992, 991
PXP30, 'PXR30, VX 1260, SVX503,
$X3230, 3231, 3260 3261, VK30, 300,
1230, 1260, 1261

VK30R, 31R, 32R VXK300, 301, 306, 320,
321, 326, 336 1900,
S‘I1230 1240, SVX600, $X1230, 1231,

1260, 1261, 7120, 7121, 7220, $X7221,
7230, 7301 1900p
SANYO

VTC5000, 5400, 600, 6000, 6010, 6500,
VPR5000, VTC 1500, VICM 10, 11, 20, 21
VTCM25, VTC2000, 6100, 5150, 5300,
5400,

VTC8350, 5370, VICNX 10, VTCNX15, 2o
30, VPR5800 1800
VTC5500, 5550, 9100, 9300, 9350, 0355, "
9456, 9500 1900p
VHR1110, VHR1150, VHR 1300, VHR1700
VHR2300, VHR2370 1200p
VHR3200, 3270, 3100, 3110, 3150, 3300,
3400, 3310, VHRD500 1500p
VHRIS00, VHR2500, VHR3330  2100B
VHR2700 2a50p
VHRY! 3000p
VHR5700 VHR7700E

VHRD4710 2700p
VHR150E, 153, 154, 1501R, 240, 250, 251,
27, 350, 474, 5350E, 7500, VHRY530,

7540, 8500SP, 8800, VHRDS350E, 5450E,

6550 3850p
TLS1000P, TLS1001P,

REPLA DEC AD

Model Price | Modet Price | Mode! Price | Model Price Model Price

KAI VHSAN3 800p | HRD750, HRDE30, HRD8G0 3300p | NVFS 100 5000p | TLS11 3100,
VS105, 112, 115, 116, 120, 125, 126, 201, | VHSAY3 1200p | HRD250, HRD: 2300p | NVFS1 4850p VHR120 130, 14, 141, 143G, 14SP, 151,
202, 205, 230, 240, 244, 245, 247, 248, VHSBH1, VHSCH1 2100p | 3V32, 8942, Aryess 2200p | NE.C. 15,16, 171, 220,23, 244, 274, VHR310,
250, 301, 303, 304, VSP8, VHSBP1 850p | HRD180, 190, 230, 610, 3V59, FV12L, No611, 9012, 9013E, S014E, 9014G, 9015, | 330, 4100, 4105, 4200, 430, 4300, 4400,
VSP82 1000p | VHSBY3 2600p | FV208, 26, 30, 32,33, VC141L  2050p | 9916, 014, 902A, 9033, N9034, 9040, 4500, 5080, 5100,
VP7100, V59300, VS9500 650p | VHSDS2 1600p | HRD370, HAD430, HRD470, 3V58, FV13H 9053, 9054, 9055, 9056, 9063, 9065, 9066, | YHRE200, 5600, 6850, 7100, 7200, 7250,
VP7200, VS9700, VS9800 1200p | VHSEH2, VHSDH2 1600p 2300p | 908, 9077, " | 7300, 8070, 8100, 8101, 8200, VHR7800,
VS1 1250p | VHSEY1, VHSEY2 1400p | HRDS30, HAD700, HADB40, HRDBD, RoU9s DX1000, 1600, PX1200  1160p | 7810, B000SP. 88015P, VHRD4400, 441,
vs2 1200p | VHSFS1, VHSFS2 1300p | HRD910, FV14T, FV57 3100p | N911A" 914C, 9154, 9164, 917, 9110, 9120 | 4500, 4600,
ves 1350p | VHSFGZ VHSFG4, VHSFe3, 'a GRCY, G?quo 3va1 2800p 2 ¥tLdsRms1o 6700, 4800 31000

p | VHSFB3 300p 060, HRD330, 337, 440, 441, 637, 641, a260p

VSP1 2100p | VHSTJ1, VHSTJ2, VHSTJ3, VHSW3, 660, 670, 720, 730, 740, 820 F¥§§SS ;:(‘,’07?207?;47?% 764 VHR5300, VHRE500, VHR7400  4500p
V$33,35, 37, 38, 38EOG MKII, 63,55, 66, | VHSY.J p | HRFC100, SR3300MS, FvasL  2100p | 774 VHR3500EX 2150p
765, 766, 767, 768, 865, 867, VHSVH4 VHSWH1, VHSXH3, VHSYH2 HRD950, HRDAE0, HRD9BO, N3g0, N381, N830, N831, N832, N533 VHR16, 235, 335E, 4150, 4160, 4350,
VSF30, 33, 4, 400, 410, 420, 430, 440, 441, 1600p | FV46 5000p | N334’ N835. NB36 7 7250, 7260, 8250 1950p
450, 455, 480, 490, 497, VHSWJI VHSXJ3 700p | HRS5000, HRS5500, 5800, 9000, 82611AH1 (FOR MODEL DX3000), VTC3000 1300p
VSG51, 54, 55, VXS450, GRUNDIG FV395.BRS600, SRS368E 5550p | Dx4000, N9610, NS7000 "3 SHARP
vXsaro 2250p  yS410, 415, 435, 450, 456, 460, 500, 505 FvaL 1400p | Ngos 3150p | VC390, VC393, VCA96 2750p
V8512, V88515, VSS1 2250p | 519, 520, 521, 530, 546 1 Eva2 2600p | N9052, N9530, DX2000 3400p | VCag8 4200p
V462, 465, 467, 4412062, VSF12.96ER. BARCELONA, MVS5400, 440, 500, 600, | | YR182LV, VR202LY 1950p ] 1700p | V€779 1800p
15EOH, 300, 301, 310, SE5100, 6100, 6110, 8100 1 FVETHV, FV68TX, FV77 3800p | py(C2300, 2400, 740, 744, 760, VC789, VC790 2900p
VSF320, 330, 340, 350, VSG30, TVR4500, 4510, 5510, VS400, 440, 441, R2000 SERIES 4500p | 754 1400p | V€200, 220, 300, 381, 383, 384, 385, 386,
33,34,35 2300p | 500, 505, 510, 518, 600, 610, FV61LV, FV62LV, FV6THV 4000 DSGOOO 3500p | 387, 388, 471, 477, 481, 482, VCA83, 481
VS11, V812 1200p | ys5180, VS6190, 700, 900, 901, 902, Fva £101.00p | psgop 3500p 3300 8381, 9100, 9300, 9400, 9500, esoo
vse, 58, vs9 9091, GV200, 201, 2092, YenooL VR12L 1950p VH3 VHS55, VHE00, VH700, VH844, 1100

vcwa, 208, 382, 402, 405, 408, 500, 550,
571, 573, 581, 552, 563, VC5W20E, 600,
651,674, 681, 684, 6V3, 750, 780, 781,
683, 684,
VC500, 571 573, 580, 584, 600, 682, 693,
700, 772, 7810, 782, 7822, VC783, 8481,
8581, VCA10, 100, 102, 103, 1031, 103,
104, 105, 106,
VCA111 113,116, 131, 140, 202, 203,
234, 244, 254, 255, 30, 35, VCA40,
vcs:mN 320, VCD801, 802, VCM73,
VCT212, 310 410, VCT510, 72, vcnam
VCTS313 1100p
VC6000, 6200, 6300, 7300,

7700, 7750, 8000, 8300 1800p
vC793 3000p
VC473, VCT785, VC786 2200p
VC699, VCAS01, VCAB02 2800p
V€585, VC685 2000p
VESOET 3900p
VFH81 2800p
VC800, vcuas1 VCHB852,

VCHB82 2700p

VCHB80, VCH81, VFHB15 2800p
VCA33, VCA36, VCA43, VCA44, VCA46

VCA49
VCASS, VCA63 zzoop
V570 2800p
SONY
DSR-19R FOR SL-T 9ME 3100p
DSR-21 R FOR SLC 8-CS 2600p

DSR-35R FORC20, €30, C40, SLF1UB,
SLF1E2 PIN, SLC24PS, 33E, 34, 44PS,
SLF11, 30PF, 35, 60PS, SLK8S,

SLT20ME, 30ME, SL100 1500p
DSR-43R FOR SLC7 RANGE, SL5000,
SL5100, SL3000 1 PIN, SLC6E, SL36ES,

SL37E 1300p
SL3000, SLB0OO, SLB08O, SLCSE, SLTZME

1600p
SLV201, SLV202 2000p

SLK95, SLTSOME 2900p
SLV275, SLV373VB, SLV410,

SLV412, SLVA427, SLV474 2200p
DSR49R, SLHF100P,

SLHF100UB 3850p
Stvese, SLv715, 725,727, 757, SLV777,
SLVB15, SLV 4600p
SLV353UB 2600p
CCDF340E, CCDF500E, CCDVIOE,
CCDVI5E, CCDSPSE a8
SLV801, SLVB02 3550p
SLV310, SLV315, SLV325,

SLV335

SLV210, SLv212, 51270, SLV273,
SLV285, SLV.

11
SLV125, 213, 225 252, 255, 262, 280
SLVX1,20, 3
SLV363 SLV416, SLVX50,

SLVX! 2750p
SLVX75, SLVX90, SLVX95 3000p
SLV282, SLVX30, SLVX35 2026p

SLHF100P, SLHF100UB 3850p
SLVE7, SLVES, SLVE9 5150p
SLVE90 5150p
SLV615, SLV625, SLVE600, SLVE700,
SLVES00 345
TOSHIBA
V63 1500p
3400p

V9680

V8600, V8650, V8700

V21, V31, V32, V33, V50, V51, V52, V53
00 1450

V96

V65, V67 700p
V71, V73, V74, V75, V77, V80, V81, V82,
Vg3 V841V8S5, V86, V87,

Gd

1200p
DVS0, 96, 97, NM3, V108, 109,
189, 200, 202, 205, 207, 209, 80,
93,94 450p
V5470, V5480 1300p
V600 2350p
VBBOMS 2600p
V700G 3700p
V500G, V509G 2500p
V9680 2900p
vsooe, V301, V305, V306,
V309 25500

V61, V63
V;1g V120, V130, V140, V210, V2‘I1
v21

V220, V221, V222 1500p
V711, V88O’ 3850p

VCPB1E, VCP2C2 1200p

V65, V66, Ve 1250p

VC<112G V322, V412 2600p

Va1

V609, V610V610B, VB10UK, V611,

V659F, V660, VE60F

V312, V403T, V413G 9200p

V703W, V813G 5200p

V95G 8000p
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vIVi0 108p
AMSTRAD

TVR123, VCR4600, VCR4700,

VCR5200 80p
VCR7000

VCR1000, 2000, 6000, 6100, 6200, 8600, 5602
8603, 8604,

VCRB700, 8704, 8714, 8800, 8804, 9000, 900,
9244, 9340,

DDB8800, D804, TVRA 100p
TX3650, UF20, 22 24, VCR3000, 3002, 4000,

310, 320, 2000, 410, 420, 430, 440, 445, 470
475, FVSD2905
FVHPSOOO 5005, 5050, 5075, 5100, 975, 980

95p
G .E.C .
4005 150p
V4004 100p
V4007 80p
GOLDSTAR

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

V18500, 8700

VT680, VT6500, VT6800, VT9300, VT9500

VT9700, 9900

VTEZ VT57, VT81, VT62, VT63, 64, 65, 85, BS
60p

VT3 12
VT100 110, 111, 113, 115, 118, 120, 125, 128,
130, 135, 138,

VT145, 150 165 i70, 1785, 220, 225, 250, 255,
258, 260, VTL30 60p

VMS00 VM600 80p

NVG7, 9,10, 11, 12, 14, 15, 16, 18, 30, 130,

400, NVH70 50p
NVFV1, vano 3000, 3300, 40, 7, 8000, 9900,
NVMS1, 70p

NVM1 NVM3 NVMS 70p
PHILI

VRGdGO VR6920 170p
VR6540 100p

VR6442, VR6542
VR2025, VR2580 100p
DV186, 190, 286, 291, 292, 468, 471, 562, 571,

761, VR201, 202, 203, 211, 2115, 212, 213, 223,

2 R
[

Model Price | Model Price | Model Price | Model Price | Model Price
AKAI TX3650, VCR3000, VCR3002, 406, 407, 4092, 410, GVA11, 412, 414, 415, N.EC. V1710, 730, 750, 970, VX710, 732, 720, 730
VP7100, V59300, VS9500, VS9700, VS9800 | VCR9500 78p | 416, 417, 4192, 4200, 420, 430, 434, 435, N830, N831, N832, N833 100p | 970,971,972

120p GV437, 440, 450, 4592, 460, 464, 470, 500, N895 80p | VX9880 110p
VS1, VS2, VS3, VS5, VS12, VS15, VP88 70p 5‘;5’;5:)‘0 245, 501, 5050, 5095, PVC2300, PVC2400 180p | SX7121 95p
VS10 65p | vBS9000 120: GV5108, 511, 530, 5395, 540, 560, 5695, DX 1000, 1600, 1800, 2000, 3000, N9012, 9013, | sANYO
VSX9, VS105, 112, 115, 116, 120, 125, 126, FVHPS20, FYHP530, FVHP420 g""{):"g?b ;‘%R%%‘og"r“%“?@5‘°2r7 gg;g gg;g ;40590339'1510349.1520053' 9054, 9085, VTC5000, 5150, 6000, 6500, VTCM10, 13, 20,
;ig ;gg §‘,’§ 232 V524,240,244, 245,247, | FVHP615, 618, 620, 622, 710, 731,715, 720, ;I—‘MT‘“"'- N9510, 9520, 9530, 9610 s0p ﬂg&g V5Tc5350 v 85p
248 2000 Z\Z/L ggﬂ 73250 730, eop | VXL2 80p | NATIONAL PANASONIC VPRS8 80p
zggg ngz VS25, VS35, VS37, VS38, vs_r,sgop FVHPS05, 906, 907, 908, 910, 911, 915, 916, z;((t;bv\);égaxx%\q);law, VXL11, VXL19, ”xggg NV330PX, NV332, NV333 NV340 ﬁgg?gg VICTio, zg:

918 75p ' g g
200 100p | NV777, Nv788 H)Op VTC1100, 1300, 1500, VHR1100, 1110, 1150,

xg% \;Ss, VS8, vs9 ‘:gp VBR330, VBS7500, VBS7600, VXL4, VXL35, VTV300 70p | NV2000, NV2010, NV3000 80p | 1200, 1300,
ees 105" VBS9900 ‘°°P VXL, VXL6 100p | NV7000, NV7200, NV7800 75p VHR1500, 2370, MVR220 80p

99p | vBS3500 VXL3, VXL20 80p | NV8800, NV8610, NVB62 VHR2100, VHR2300, VHR2500,
ALBA vamo FVHDA0, FVHDSS, FVHP1, FVHP10 v NV230, 250, 280, 430, 431, 433, 450, 460, 4ss VHR2700 100p
VCR40000 130p | FVHP2 1 470, 650, 730, NV770, 810, 870, 890,970, AG | VHR3100, 3110, 3150, 3300, 3310, 3400, 3500, 3700,
VCRS000, VCR6000 105 FVHD230 250, 270, 370, FVHP1100, 1200, YI11. 14, 16, 17, 19,33, 330, 34, 35, 350, 38, | 4000 "4050 3800, VHRDS00, 700, TLS1000, TLS1001 ~ @8p
VCR161, VCR222 1008 | 1250, 130, 132, 3’;5%%0‘%533: vris 1;’:: NV370, NV380, NV480, NV630, NV780, VHR120, 130, 14, 141, 143, 14, 150, 151, 153,

X X 154, 15, 16, 171, VI 220, 23, 235, 240,

. chgcTn, YCRao00X 1o | 10y shocs, bopy " 1440 1500, 2000, 200, | yra000, yTaoon, vTa0a0, VTe04D, VT30, mﬁg Wﬁag AG6010, AGE015 255 | 24, 220, 351,354, 209, 310 gsozflﬁg‘;ag %90,
VCR7000, VCR7800, VCRB000,VCR8800 110p | 210, 250, 3, 300, P , 299, 251, 274, 297, 310, 330, . 390,

4100, 4108, 4150, 4200, 430, 4300, 4350, 474,
VHR4770, 5080, 5100, 5200, 5300, 5350, 5700,
8850, 7100, VHR7200 7250, 7260, 7300, 7400,
7500, 7520, 7530, 7530, VHR7540, 7700, 774,
7800, 7810, 8000, 8100, 8200, 8250,
8500,VHR8800, 8801, VHRD4400, 4410, 4500,

4600, VHRDA4610, 4710, 4890, 6700 60p
VMD66, VMD68P 80p
VTR1000 70p
VTC6010 75p

VC200, 381, 384, 385, 386, 388, 390, 393, 838,

9500 76p | GHV1246, 1247, 1248, 1250, 1266, 51, 8000, HRA300, HR3330, HR3360, HR3660, 311,312, 313, 3210, 3219, 322, 32, 29, 323, 9100, 9300, 9500, VC9700
VS1004 105p | 8200, 8210, 8215, HR4100 130p | 535, VR20DV1, 20DV2, 20RW7, 21DV1, 21DV2, | VC7300, VC7700, VC7750, VC7800,
BLAUPUNKT VCP4100, VCP4130 80p HR7200, HR7300 21D, V3, 25B01, 25802, 11, 12, 302, 303, 305, | VC8000 110p
RTV1 200, GHV1290, 1291 1295, 1296, VCP4000, 4200, HR7350, HR7600, HR7610, HR7650, 310Vi, 31DV2, 31D, V3, 3SB11, 35B12, 35B13, | VC8300 118p
M G| e b
d . HR7700 3 5 2 , , ),
RTvazs, RTVa48 il Z:fz},s“agfz’:a 08 4310, 4311, 4318, 4320, e | HRD 110, 111, 120, 121, 220, 225, o 32583, VRG18D, 6167, 6185, 6265, vedoz, 500, 571,573,581, 582, 563, . 595,
—J—E N e 7 . g
RTV306, 307, 309, 310, 311, 312, 328, 414 GRANADA 5:?1%, 141, 143, 150, 152, 167, 158, 160, VR6390, 6391, 6393, 6467, 6468, 6470, 6561, | VC108, 405, 408, 550, 600, 651, 674, 681, 682,
434, 444,707 135p | VHSH1, VHSAH3 100p | 190 5 310, HRD4SS, 565, 566, 725, 6570, 6581, 6670, VR6676, 6710, 6760, 6761, | 682, 684, 685, 693
RTV211, RTV214 140p | VHSVH4, VHSWH1, VHSXH1 60p ;25: H?zoé::m‘ ’ 55, 565, 568.7 5’45,, 6762, 6870, 6970, 6975, VR6BSB4, 86SBI, VC700, 750, 783, VC6F3, VC6V3 70p
RTV324, RTV32565p VHSYH2 50p | HRD170, 171, 180, 210, 21 1, 217, 230, 300, 92SB3 VC208, 671, 772, 779, 780, 781, 782, 785, 786,
I - | R RS | e e mesms et | SRR AR
RTV317 50p P { 440, 44 1, 500, 530, 700, 750.950, 3 d g d . 03, ' .
RTV301, RTV333, RTV338, RTV404, VHSAN3 110p | HRS5000, 5500, 8000, 9000, BRIO6O, BRS6GD, 1333230%38 w'a 3"5‘;9655‘8' 6648, e \5/%2’{:5012 ;;1211&’20\3;3;17 gs:;gggsm, 802&5
ATva2s 85 ¥:§2§§ }§§: f.°,f[,§§$ = 521,522, 527,600, 610, 620 " | VKRG8S0, VKRB3SS 73'; VCAT0, 103, 105, 106, 113, 11613, 211, 234,
S ol Vo1, V16, 3v22, 8900, 8901 VHSBY3 100p | 637, 641, 650, 830, Miced Ry et s O A
4 4 3 g 4 4 g VKR6800, VKR6810, VKR6820 7 , 50, , 91, 52, 53, 54, 35, 56, 57, 58,
8902, 8903, 8904, mgz\c{l VHSEY2 ,x g,'}:‘,’:: °H;‘§3,xz° 22 HRJ200, 205, 300, ,32,5;,, SE4104, VR231, 2310, 2319, 231, 232, zazs,w VCABO, 605, 615, 67, 68, 1031, VCB320,
8906, 8909, 8912, 8922 120p | coaNADA HRDB40, 550, 560, 580, 590, 640, 660, 670, 237, 23,241, 2410, 2419, 242, 243, 245, 2469, | VCBS97, VCDBOS, VCDBOS, 810, 815, VCHSO,
3v23, 8923, 8924, 8929 5P { yHSDPY VHSFV2 8op | 720, 730, 740, 770, HRD820, 860, 870, 880, 247, 2479, 251, 252, 256, 257, 258, 33,19, 332, | 81, 85, 865, 910, VC51000,
3V29, 3V30, 8930, 8931, 8933, VHSTJ1, VHSTJ2 150p | 910, 960, 980, HRDX20, 25, HRJ2 10, 3329, 333, 337, 339, 3419, 342, 343, 3469, 347, \3/::;2\[1@’ 310, 410, 610, VCT1316, VCTS 312,
8940 65p | VHSTJ3 68p | HRJ215, 315, 316, 318, 400, 405, 407, 410, 43:79 35,1, 4322 357, 358, 422, 329 pristlll BT 7
3V31, 3V32, 8941, 8942 VHSWJ1, VHSWJ2 120p | 411, 415, 416, 507, HRJ6 10, 615, 715, 97, 2, 4229, 432, 437, Msg s , 5, zsgzgdsm Op
335, 3V36, 3V38, 3V39, 3v49, 8943, VHSXJ3 85p | HRS4700, 5800, SR3200, SRS368E 60p g;g gg; ;543 ;g; ;m 3335;379 A SLC’:YSL.HD it +4By
8944 60p | VHSYJ2 80p | HRJBOO A0p. ., ,
SV, Ve, VIS, VAR, VB IV, E whsrs2 1305 | oo S T8 | SiC5 51, oL sy srwe Too
8945, 8947, 8948 45p | VHSFGT, VHSFGZ, VHSFG3, YR955 189p | \R2000, VHL3 SLBOOOE, SLEOBOE, SLB200, SL8600  176p
3V58, 3V43, 3V44, 3V69, 3V64, 3V6S, 8950, | VHSFG4, VHSF63 180p | MATSUI VR3800, 3200, 3300, 3500, 3600, 3650, SLv2ss, 125, 213, 225, 262, SLVX1,
8951, FV10, FV11, FV12, FV13, FV14,Fv20, | GRUNDIG Vosgs 0 735,750,755, 765,650, 6000, VRS449D, 5000 JJoe | 203 _85p|
gg:hFVZZ, FV26, FV32, FV39, VC141L ‘:gp nl!lj\észgg :gg V5400, 410, 415, 435, 440, 441 VX1000, VX2000, VX2500, VX3000, SAMSTNG 00p '\Il'ggl\:gk asp
FVGIL, FV62, FV6T, FV68, V70, FV71, V72, | VS160. 200, 220, 26, 22, 26, 267, 2Xa0808 yXeono prid smis. \7/;761\2316;662':-\%;’2\7"&65'2\9“61s’ Y33, Va1, V32, V1, V2, V3, Voo, esp
FV78, FV77 s0p —2%
600, 2000, 2080, 2200, 2280, MITSUBISHI VX714 V61 V63, V65, V66, V67 150p
R EGEERGTH 125 MVS200RC HS200 200p | V8520, 510, 610, 616, 617, 619, 620, 626, 623" DVEOB, BV0D, V71, 75, 74,75, 77, 61, 83,85,
3V52 5? VS§150 HS300, 301, 302, 307, 310, 337, 338, 347, 349, | 629, V1610, 620, V1611, 616, 621, 626, VX510,
R e o s | e B RN | LRI T o
d P . , . ) . ), , . ,
FIDELITY vs1 0 75 H8303 HS304, HS306, HS307, HS330, HS400, | PX980, 981, 882, SE9001, SV9001, SVX307, | 660, 711, 8 120p
HQS200, VCR1000, 2000, 600, 6000, LC290N, LC295SN, SVS 180, VS 170 7o: HS7! 110p 319, 322, VB750, 770, 8220, 8225, V1770, 790, | V91 G, vsse
6100 180p | VS 160, BARCELONA, FLORENZ, GV4000, HS318 HS319, HS410 110p | 8220, 8225, VKB220, VPX31, VX750, VX770, V212, 213, 22-2, 3i2, 322, 403, 412, 413, 610
VCR100 160p | 4000, 4001, HSM1000, 16, HSM23, 25, 33, 34,35, 37,54, | 790, 8220, 8225, SE9000, 3001 703, 813
VTR1000, VTR1001 100p | GV4002, 400, 401, 4010, 402, 403, 404, 405, 55, 57, 58, 59, 68 55p | SVX301, 303, 305, SX7301, VB710, 971, VCPB1E 110p
» D] A ) b % P
Make Models Description Make Models Description
Hitachi VT11, 14, 17, 19, 33, 34, 35, 38, 39, 52, 57, 61, 62, 63, 64, 65, 85, Ferguson  3V39, 3V30, 331, 332, 3V353V36, 3V38, 3V39, 3v4g, 8930,  Take Up Clutch PU 51380
86, 330 350, 640, 16S, 5030 FF Rew (dler 6886792 8931, 8933, 8940, 8941, 8942, 8943, 8944
Order Code: IDLO1 Price 100p Jv.c. HR7200, 7600, 7650, 7655, 7300, 7350, 7610 Take Up Clutch
Hitachi V7630, 6500, 6800, 9300, 9500VT9700, 9900 Play Idler 6851482 6861481 PU 534624 PU 51380
B :1%‘3’01 306, 307, 00, 311,372,575, 316,377,379, 300 008, e Order Code: IDL23 Price: 200p
AUPUIKC 14, 424, 454, 444 475 207 er Philips  DB532, VRE520, 6843, 644 Reel Idler
Goldstar  GHV1221, 1232, 1240, 1241, 1242, 1243, 1244, 1245, 1246, 1247, Idler Sharp VC600, 651, 681, 682, 684, 685, 693, 699, 700, 783, 6FR, 6V3,  Idler Assembly
GHV1248 8000, 8200, 8210, 8215, GVHP51 VCP4100 4130 6F3 NPLYV0107GEZZ
Grundig MVS400, 440, VS400, 410, MOV5450 460 {dler Order Cods: IDL88 Price: 615p
National  NV230, 250, 260, 280, 370, 380, NV430, 431, 433, 450, 460, 465, IdIerArm VXP 0521 Philips VR6843, 6943, 44SB9, VR44SB920, 4458922, 6943 Reel Drive Unit
37‘1’04?‘1’ ‘1"’30125‘1’57?2 12035“"183100 4%%0 /\83‘1’0%(7)0 A%9$05',‘() ‘132700 Sharp VC772, 780, 781, 782, 785, 786, VC787, 800, 793, 799, 7810, Idler
1500, 1810, AG2100, 2200 NVHES, 70 7822, VCA100, 102, 104, VCA131, 140, 170, 202, 203, 234,501, NPLTVO111GEZZ
Philips VR6460, VR6520, VR6920 Idler Arm 40340162 VCA602, 5011, VCD801, 802, VCH851, 852, VCH882, VCMT3,
Order Code: IDLO8 Price 100p VCT72, VC782MK11 .
Amstrad  VCR7000 Idler 150280 Order Cods: IDL0 Price: 700p
Sharp VC200, 381, 383, 384, 385, 386, VC388, 390, 393, 3300, 8381, N.EC. N911, 915,916, 917, 9012, 9013N9014, 9016, 9033, 9034, 9053,
9100, 9300 9500, 9700 idler NIDLOOOSGEZZ N9054, 9055, 9056, 9066, 9096, N9110, 9120, 9510, 9520, 9530,
g;f'l?’ Code: :/%L :1?“ 100p NS610, DX1000, 1600, 2000, DX3000, PX1200 Idler Arm Assembly
1ips er Order Code: IDL245 Price: 270p
Sharp },’530;’7 S0 471, 473, 471, VCAB), 482, 483, 486,486, 496, Philips  DV186, 190, VA2, 2115, 212, 213, 223, 286, 291,292,311, Pressure Roller Assembly
581, 582, 583 584, 585, 8481, 5F3, 5SW20E NIDLO0O06GEZZ 312, 313, 3210, 3219, 322, 3229, 323, 535B0, VR486, 471,562, PS403-40205
Order Code: IDL Price: 100p 582, 571, 761, 201, 202, VR203, 302, 303, 305, 6180, 6182, 6185,
Akai vS10 Reel Idler 6285, 6290, 6291, 6293, VR6362, 6367, 6390, 6391, 6393, 6467,
Ferguson  3V23,3V29, 3V30 3V3‘l 3V323V35, 8923, 8924, 8929, 8930, 6468, 6470, 6561, 6570, 6581VR6670, 6676, 6710, 6760, 6761,
8931, 8940, 8941, 8942 Reel idler PU48967 6762, 6870, 6970, 6975, 86B1, 635B7, 685B4, 715B4, 71SB5,
o ol :g*gg" 7300, 7350, 7600, 7610, 7650, 7655, 7700 ! e PU 4567 72588, 72588, 925B31, 20DV1, 20DV2, 20RW7, 21DV1, 21DV2,
or t-oce: - rce: 179 25801, 25B02, 25B11, 25B12, 30DV2, 31DV1, 31DV2, 31DV,
Ferguson  3V39, 3v30, 3V31, 3v32, 3V353V36, 3V38, 3V39, 349, 8930,  Take Up idler PU 51402 802, 35B0 Bi SB11, 35812, 3581
8931, 8933, 8940, 8947, 8942, 8943, 8944 i $26B02, 35802, 35005, 35811, 35612, 35613 b Roller Assermbi
J.V.C. Hmzoo 7600, 7650, 7655, 7300, 7350, 7610, HRD110, 111, 120, Take Up Idier PU 514024 | Toshiba 91, V85 Pgﬁ:;;;eo ngef ssembly
Order Code: |Dl.22 Price 100p Order Code: PR232 Price: 300p
REPLACEMENT IDLER TYRES SERSAL
Ra

Akai M32773 IT01
MZ366960J2 1102
Goldstar  VXP0521 Im7
Hitachi 6861471 IT03
6861482 IT04
6886971 ITOS
JVC PU48697B 1To6

Ferguson  PU51380 IT07
PU51402A IT08
PU55373 IT09
PU55374 IT10
National  VXP0329 I
Panasonic VXP0343 IT12
VXP0344 IT13
VXP0401 T4

VXP0433 IT15
VXP0463 IT16
VXP0521 m7
VXP0581 IT18
Sanyo 1430662715620 IT19
Sharp NIDLOO0SGEZZ IT20
NIDL0006GEZZ IT21
NPLY0107GEZZ IT22

Price;

20p each

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

Packs are for each mode!

gas®

g
See Page 350

N
24 grive®
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PINCH ROLLERS

|vs1, vsz, vs3 VS4, VS5, VS, VS8, vss
V§12, V!

VS105, nz 115, 116, 120, 125,

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

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

VSX9

vS201, 301, 303, 304 603, 606, 607, vspe

VSP82, VP58, Vi 1a0p

V5125, V5155, VS165 V5220, V5240, VS250,

VS512 1

VS22, 23, 25, 35, 37, 38, 53, 66, 75, 422, 425,

426, 477, 462, 465, 467,

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

VSAT7, VSAG50,

VSF10, 11, 12, 15, 180, 190, 200, 210, 220,

221,222, 230, 240,

VSF330, 4, 500, 550, VSP8S, VSR100, vsxaoo

450, 470

VSF260, 261, 262, 265, 270, 274, 275, zeo

290, 340, 350, 410, 420, 43C

VSF441, 440, 450, 455, 480, 490, 497, 510,

560, 580, 590, 599, 600,

VSG20, 21,23, 24,25, 30 33 34,35,51,54,

565, 60, 64, 65, 70, 73, 7

VSP110, VSX560, vsxsa 140p

VS17, 20,22, 23, 24, 25, 26,27, 35, 37, %, 53,

55, VSA77 775p

PINCH ROLLER ASSEMBLY

V5422, 425, 426, 427, 462, 465, 467, 485, 498,

765, 766, 767, 768, 865,

867, 965, 967, VSAG50, VSF10, 11, 12, 14, 15,

180, 190, 200, 210, 220,

221,222, 230, 240, 30 300,301, 310, 320, 33,

330, 4, 500, 510,

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

V5599 1a0p
ALBA

VCR3000X, VCR4000 140p
VCR5000, VCR6000 140p
VCR161, VCR222 140p
VCR7000, VCR7800, VCR8000,

VCR8800 1a0p
VIV10 1a0p
AMSTRAD

VCR1000, 2000, 4500, 4600, 4700, 5200, 6000,
6100, 6200, 8600,
VCR8602, 8603, 8604, 8700, 8704, 8714, 8800,
8304, 9000, 9005,
VCR9244, 9340, DD8900, 8904,
TVR1,2,3.4 140p
VCR7000 140p
DD8900, DD8904, VCRE000, 6100, 6200, 8600,
8602, 8603, 8604,
VCRE700, 8800, 30059, 9140, 9244,
9340 00p
PINCH ROLLER ASSEMBLY PART NO: 153148
TX3650, UF20, VCR3000, VCR3002, VCR4000,
CR9500 300p
PINCH ROLLER ASSEMBLY PART NO:
2564966
DDJ300, 9904, TX3650, UF20, 22, 24,
VCR3000, 3002, 9500
V51004 VS1104
FERGUSON
3V00, V01, 316, 3v22, 3v23, 3V24, 3262,
8900, 8901, 8902, 8903, 8904, 8906, 8909,
8912, 8922, 8923, 8924, 8925, 8929 140p
3V29, 3V30, 3V31, 3V32, 3V52, 8930, 8931,
8933, 8940, 8941, 8942 130p
335, 3V36, 3V38, 3V39, V42, 343, 3v44,
3V45, 3V48, 349, 3V53, 3V54, 3VE5, 3V56,
3V57, 3V68, 3V59, 3VES, FV10, FVII, FV12,
FV14, 8943, 8944, 8945, 8947, 8948 140p
3vs2 140p
8950, 8951, FV10B, 11R, 13H, 14T, 208, 21R,
221, 26D, 31R, 32L,FY33H, 395, 41R, 42L, 508,
51R, 521, VC141L 1
FV37H, FV44L, FV4GT, FVA3H,

140p

FVS7H 140p
3v35, 3v36, 3V38, 339, 3v49, 8943,
8944

PINCH ROLLER ASSEMBLY
3va42, 3v43, 3v4d, 3v4s, 3v48, 3V53, 3v54,

355, 356, V57, 8045, 8947,8948  1350p
PINCH ROLLER ASSEMBLY
FV37, FV57, FV58 350p
PINCH ROLLER ASSEMBLY
FV31R 140p
FV41L, FvdaL 925p
PINCH ROLLER ASSEMBLY

3V68, 3v59, 3ve4, 3v65, FV10, 11, 12,13, 14,
20, 21, 22, 26, 30, 32,33
FV39, VC141L

PINCH ROLLER ASSEMBLY

875p

FV43H, Fv44L, FV4sX, FVa6T 700p
PINCH ROLLER ASSEMBLY
FV61, FV62, FV67, FV68, FV70, FV71, FV72,

FV74, V77 778p
PINCH ROLLER ASSEMBLY

FISHER

FVHP420, 520, 530

140p

FVHP305, 906, 907, 908, 910, 911, 915, 916,

918, 970, 975, 980, 990, FVHP 5000, 5005,

5050, 5075, 5100 140p

VBR330, VBS3500, 7000, 7 100, 7500, 7600

9000, 9900

FVHD230, 250, 270, 370, 2000D, FVHP3, 210

250, 300, 310, 1100,

FVHP1200, 1250, 130, 132, 1340, 1340, 1400,

1410, 1440, 1500, 200,

FVHP320410, 420, 430, 440, 445, 470, 475

FVSP290S, 495, 2905

FVHD140, FVHD40, FVHDSS, FVHP1, FVHP‘!O
1

HP20

FVHD140, 40, 55, FVHP1, 10, 25, 30, 40, 4000,
FVHS10, 30 1350p
PINCH ROLLER ASSEMBLY

GOLDSTAR

GHVS1, 1221, 1232, 1233, 1240, 1241, 1242,
1243, 1244, 1245, 1246,140p

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

GHV1891, 1900, 2145, 3000, 3010, 4400, 4410,
51,8000, 8200, GHV8210, 8215, 8430
GHVP1240, 1241, 1247, 1248, 1290, 1291,
GHVP1295, 1296, VCPA4000, 4100, 4130, 4200,
4300, 4301, 4305, VCP4306, 4310, 4311, 4315,
4316, 4320, 4321, 4325, 4326, 4350, GSE1290,
1291, 1295, 1296, 1297, 1891, 1910, 20005,
2000

140p

HITACHI
VT2, 11, 141617 18, 19, 33, 34, 35, 350, 38,
39, 88, 330 680, 4200,
VT5000, 5030, 5500, 6500, 6800, 7000, 8000,
8300, 8500, 8700, 930, VT9500, 9700, 9900,
VM600 140
VT8, 52, 57, 61, 62, 63, 64, 65, 85, 86, 88, 100,
110, 111, 113, 115, 118,
V1120, 122, 125 128 130, 135, 138, 145, 150,
168, 170, 175, 220, 225.
VT250, 255, 258 260 400, 405, 410, 413, 414,
415, 416, 418, 420, 425
VTA26, 428, 430, 431, 435, 438, 450, 498, 510,
515, 517, 518, 520, 525,
VT526, 530, 535, 536, 540, 545, 546, 548, 670,
575, 576, 580, 585, 688
VT840, 830, VTF660, 665 70,770, 774,775,
780, 785, 860, 861, 8
VTL30, 1000, 2000, VTLC50 VTM598, 620,
622, 625, 626, 630, 635
VTM636, 640, 645, 645, 720, 722, 725, 726,
727,728,730, 731, 735,
VTM736, 740, 745, 746, 748, 753, 754, 820,
821, 822, 825, 830, 831,

835, 838, 840, 841, 845, 920, 921, 922,
925, 930, 931, 935,
VTS80, 85, 830, 895VM200, 2300, 2380, 3200,

3280, 500, VMS7200 140p
VT3000 140p
VT410, 420, 428, 430, 450, 498, 518, 520, 522,
630,V F770 780,

VTM598, 622, 722, 740, 748, 753 650p
PINCH ROLLER ASSEMBLY

VTF150, 155, 180, 185, 250, 255, 260, 265, 280,
285, 350, 351, 365,

VTF360, 365, VIM140, 141, 145, 145, 210, 211,
212,215,220, 221,

VTM230, 231, 235, 284, VTS390 140p
HINARI

V20H, VXLS, VXL6, VXL7, 8,9, 10, 11, 19, 90,
H13V, VTV100, 200 140p

VXL2, VXL3 140p
VXL4, VXL20, VXL35 140p
VTV100, VXL10, VXL11, VLX9,

190 700p
PINCH ROLLER ASSEMBLY
V20H, VXLS, VXL6 MOD KIT 275p
JV.C.

HR2200, 3300, 3330, 3360, 3660, 4100,
HR2650, 7200, 7300, 7350, 7600, 7610, 7650
7655

HRD110, 111, 120, 121, 140, 141, 142, 143

150, 152, 156, 157, 158,

HRD160, 220, 225, 250, 257, 445, 455, 565,

566, 725, 755 HRPS50, BP5000, BR7000,

BRS611,

HRDSZO 540 550, 560, 580, 600, 610, 620

637, 640, 641, 650, 660,

HRD&70, 720, 730, 740, 770, 820, 830, 840,
60, 870, 880, 910, 960,

HRDY80, HRDX20, 22, 25, HRJ200, 205, 210,

215, 300 315,316,318

HRJ400, 405, 407, 410, 411 415, 416, 507,

600, 605, 610, 615, 715, 8

HRJ97, HRS4700, 5800, 5900 6800, 6900

SR3200, 330, 368

HRD170, 171, 180, 210, 211, 217, 230, 300

320, 321, 330 337, 350,

HRD370, 400, 430, 440, 441, 470, 500, 530,

700, 750, 950,

HRS5000, 5500, 8000, 9000, BR7030, 7040,
61

455

PINCH ROLLER ASSEMBLY

HRD140, 141, 142, 143, 150, 152, 157, 158,

160, 565, 566, 725, 755,

HRPS0 1350p

PINCH ROLLER ASSEMBLY

HRD1520, 510, 520, 521, 522, 525, 527, 560,

600, 610, 620, 637, 641,

HRDB50, 720, 830, 840, 910, HRJ205,

HRS5800

PINCH ROLLER ASSEMBLY

BR7030, BRS600, HRD160, 170, 171, 180, 190,

210,211,217, 227,

HRDZ30, 271, 300, 310 320,321, 330, 337,

350, 400, 430, 44

HRD470, 500, 530, 700 750, 950, HRssooo

5500, 9000

PINCH ROLLER ASSEMBLY

HRD540, HRDS50, HRD580, HRDE60, HRD860,
D360 700p

PINCH ROLLER ASSEMBLY
HRJ600, HRJ605, HRJ815,
HRS9200 875p

MATSUL
VX6000, 730, 735, 750, 755, 765, 800, 850,
V5888 1

VX1000, VX2000, VX2500, VX3000,
VX6000A

MITSUBISHI

HS12, 6300, 5424, 5600, HSB11, 12, 16, 21, 27,
31,32, 41,51,52, 82,

HSE12, 16, 17 21 22 27 31,32,41,51,52,
82, HSM 1000, 110, 120, 15

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

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

F125, 150, 303, 85, SV8900, 8930
PINCH ROLLER ASSEMBLY PART NO:
9480020010

HSE1, 12, 16, 17, 21, 22, 27, 31, 32, 41, 51,
52,5300, 5424, 5600, HSB11, 12, 16, 21, 27,
31, 32, 41, 51, 52, 82, HSM1000, 110, 120, 150,
HSM16, 170, 18, 190, 210, 23, 25, 250, 27, 30,
33, 34, 35, 36, 37, 370, 38, HSM380, 40, 45,
450, 50, 54, 55, 555, 57, 58, 59, 60, 68,

HSMS2, 9, HSMX1, 18, 18, 2, HSS11, 12 14,
15, 17, 19 21, 25, 5600, HVF125, HVF150 303,
85, SV8900, 8930

HS200, HS300, HS301, HS302, HS303, HS304
HS310, HS320, HS330, HS360,

HS700 140p
HS306, HS307, HS318, HS319, HS337, HS338,
HS347, HS349, HS400, HS410, HS411, HS412,
HS421, HS480, HS710, HSB 10, HSB20, 30,

HSE 10, 20,
20,70 1a0p.
NATIONAL PANASONIC
NV100, 180, 300, 330PX, 332, 333, 340, 366,
600, 688, 777, 788, 3321,
AGE010, 6015, 6100, 6200, 6400, 6800,
7450
NV230, 250, 260, 280, 370, 380, 430, 431, 433
450, 460, 465, 470,
NV630, 650, 730, 770, 780, 810, 830, 850, 870,
890, 2000, 2010,
NV7000, 7200, 7800, 8050, 8150, 8170, 8200,
8300, 8400, 8500, 8600
NVB610, 8620, NVG11, 14, 16, NVG7, 10,12,
15, 18, 30, 130, 400,
AG 1000, 1050, 1200, 1500, 2100, 2200, 6500,
8810, 7500, 7510,

140p
NVGY, NVG120 1a0p
AGB840, 6720, 7160, 7330, 7350,
7355, 7650, NVHES, 75, NV.J30, NVL20, 23, 25,

28, NVGSOO NVFE5, NVF70, NVFS1 NVFS
100, NVG 19, 20, 25, 33, 40, 50,
NwV:

140p

750p

3000 140p
NVD48, NVD80, NVG21 NVG45 140p
NVJ700PX 1
NVHD100, NVHD101, NCHD90, NVSD30,

SD4Q 1125p
PINCH ROLLER ASSEMBLY

AG5150, 5250, 5700 6024, NVD38, 48, 80,
NVFS5, 65,70, 75, 7

NVFS1, 100, 200, 88 90 NVG 19, 20, 21,22,
25, 28, 300 33, 40, 45, 46,

NVGSO NVH65, 75, 77 NV.J30,33, 35,37, 40,
42,45, 47,

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

NEC.

N830, 831, 832, 833, 895

PVC2300, 2400, 740, 744, 746, 760, 764

766 40p
DX 1000, 1600, 1800, 2000, 3000, N9012, 9013.
9014, 9016, 9033
N9034, 9053, 9054, 9055, 9056, 9066, 3096,
9110, 9120, 9510, 9520,

N9530, 9610, PX 1200 140p
DS6000G, DX4000, N9077

VC150, 180, VH3, 33, 200, 201, 205, 212, 250
254, 288, 300, 303, 312,

VHA04, 555, 700, 704, 712, 770, 780, 844, 900,
1000, 2948, 3030, 3312

VHF2A, VP2948 140
COMB 15000, 16000, HVO3, LVHS0, NEVH,
NEVHM, NEVHML,

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

VHS30, 532, 535, 536, 600, 630, 635, 640, 666,
730,735, 744, 774, 790

VHB00, 820, 850, 838, 893, 900, 930, 940, 942,
974, 1012, 1040, 1050,

VH1080, 1070, VH1100, 1120, 1204, 1440,
1500, 1660, 1800, 2004,

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

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

VP 10, 200, 220, 225, 245, VR821, 925, 1032,
2949, 2959, 2957, 2966, 2979, 2980, VTV300,
VXL20, 25, 3 140p.

PHILIPS
140p

VR6460 VR6920

VR2020, VR2021, VR2022, VR2023,
VR2024

VR6711

VR6540

DV856, 586, VR702, 703, 6485, 6585, 6589
6785, 6380, 6948

VR445, VR6442, VR6542, VR6643, VRGB43
VR6943, 445B9

DV464, 662, VR2220, 2300, 2324, 2330, 2334
2340, 2350, 2414, VR2480, 2485, 2486, 2489,
2490, 2498, 2840, 6462, 6463, 6464, 6560,

1 40p

VR6660, 6860, 6861, 6862, 6863 140p
N-1700, VR2870 140p
VR2025, VR6580, VR6581 140p

495B6, VR3260, 6349, 6448, 6449, 6548,
6648

140p
PRESSURE ROLLER ASSEMBLY PS403-40205
DV186, 190, VR211, 2115, 212, 213, 223, 286,
291,292, 311,312, 313,
VR3210, 3219, 322, 3229, 323, 535B0), 486,
471, 562, 582, 571, 761,
VR201, 202, VR203, 302. 303, 305, 6180, 6182,
6185, 6285, 6290,
VR6291, 6293, 6362, 6367, 6390, 6391, 6393,
6467, 6468, 6470, 6561
VR6570, ssaszsm 6676, 6710, 6760, 6751,
6762, 6870, 6970,
VR6975, 8681, 63SB7, 685B4, 71SB4, 71585,
72588, 72588, 925B31, 20DV1, 20DV2,
20RW7, 21DV, 21DV2, 25803, 25802, 2SB11,
25B12, 30DV2, 31DVI, 31DV2, 31DV335B02,
35803,
35B05 35B11 35B12 35B13 280p
VR231, 232, 332, 422, 4229, 512, 5229, 722,

7229,723 140p
VRS01 PR38 1409
SANYO

VHR1100, 1110, 1150, 1200, 1300, 1500, 2100,
2300, 2370, 2500,

VHR2700, 3330, MVR220 140p
VTC5000, 5150, 5300, 5350, 5400, 5500, 6600,
6010, 6500, 9100,

VTC9300, VICM10, 20, 11, 21, 30, 31, 40, 50,
VPR5800 1a0p
VHR3100.3300, 3310, 3400, 3500, 3700, 3800,
VHRD500, 700 1a0p
VTC3000 1a0p
VHR120, 130, 14, 141, 143, 14, 150, 151, 153,
154, 15,16, 171, 194, 22

OVHR23, 235, 240, 244, 250, 251, 274, 27, 297,
310, 330, 335, 350, 390, VHRA4100, 4105, 4150,
4200, 430, 4300, 4350, 4400, 474, 4770, 5080,
VHR5100, 5200, 5300, 5350, 5600, 5700, 6350,
7100, 7200, 7250, VHR7260, 7300, 7400, 7440,
7500, 7520, 7530, 7540, 7700, 774, 780,
OVHR7810, 8000, 8070, 8100, 8200, 8250,
8500, 8800, VHRD4400, 4410, 4500, 4600,
4610, 4710, 4890, 6700, VHRS700 1a0p
VCR100 140p
VHR120, 135, 150, 190, 4150, 4160, 4350,
5200, 5240, 5350, 7200, 7250, 7260, 7700,
VHRDA410, 4610, 4710, 4890, 5450,

VHRS700 975p
PINCH ROLLER ASSEMBLY

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

SHARP

VC200, 381, 383, 384, 385, 386, 388, 390, 393,
800, 2300, 3300, 6000,

VC6200, 6300, 7300, 7700, 7750, 7800, 8300,
838, 9100, 9300, 9400,

VC9500, 9600, 9700, 9800 140p
VC300, 387, 402, 471, 473, 477, 481, 482, 483,
486, 488, 496, 500, 571,

573, 581, 582, 583, 584, 585, 8481, VCSF3,
VC5WZOE VCA1031

VC108, 208, 405, 408, 550, 600, 651, 671, 674

Model Price | Model Price | Model Price | Model Price | Model Price
AKAI FVHP615, 618, 620, 622, 710, 711, 715, 716, BRS600, 605, 747, 777, 920, 925 140p | NS7000 140p | 681, 682, 684, 685, 693,

VS10, V59300, VS9500, VS9700, VS9800 720,721,722,725, 730, HRS10 40p | ORION VC699, 700, 772, 750, 779, 780, 781, 7810,
VP7100, VP77 FVHP810, 830, 840 140p | BP5000, HRD110, 111, 120, 220, 225, VH1, VH2 782, 782MK2, 7822, 783,

VC785, 786, 787, 793, 800, 7810, 7822, VCTY2,
VCEF3, VCEV3, VCA 100, 102, 104, 131, 140,
170,202, 203,211, 234, 303, 501, 502,
VCAG02, 5011, VCDBO?1, 802, 851, 852, 881,
882, VCM73, VCT73, VCT72,

VCB361 1a0p
vC220 140p
VCAT10, 306, 60, 103, 105, 106, 111, 113,131,
211,244, 254, 33, 35, 36,

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

VCAG0, 605, 615, 62, 63, 67, 68, 1031, 11613,
VCB311, 320, VCBS97, VCDBOS, 806, 810, 815,
VCHB0, 81, 865, 910, VCS 1000, VCT310,
VCT410, 610, VCT 1314, 5313, VC790  140p
VCT780, 790, VCA10, 103, 1031, 105, 106, 211,
244, 254, 255, 30, 35,

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

VCH865, 87, 910, VCS 1000, VCT212, 310, 410,
510, 610, VCTI314,
VCTS313

PINCH ROLLER ASSEMBLY
SAISHO

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

SAMSUNG
SV716, 717, VB510, 520, 610, 616, 617, 619,
620, 626, 627, 629, 900
V910, V1510, 520, 611, 616, 621, 626, 900,
910, VX510, 520, 616,
VX617, 619, 626, 627, 629 140p
SVX301, 303, 305, 307, 319, 322, VBT10, 713,
750,770, 971, 8220, VB8225, V1710, 730, 750,
770, 790, 8220, 8225, 970, VX710, 712,
VX720, 730, 750, 770, 790, 825, 8225, 970,
971,972, 8220, X980, 981, 982, SE9009,
9001, SX7120, 7121, 7220, 7221, 7230,
SX7301, VK8220,
VPX31 140p
VX980 1a0p
PX31R, 32R, PXR30, SV80, SX3230, 3231,
3260, 3261, V5390, VX30, 31, 32, 3560, 3561,
370, 375, 380, VXK300, 301, 306, 307, 320,
VXK321, 326, 330, 331, 336, 337, 350, 351,

5 1

525p

p

PX990, 991, 992, $11230, 1240, SVX4000, 503,
504, 600, SX1230,
SX1231, 1260, 1261, 1566, V11560, VPK43,
VX1230, 1260, 1261, VX1560, 1561,
1850
SONY
SLCS, 6, 7, SL3000, 8000, 8080, 8200, SLJ 10,
SLT6ME, SLTTME 140,
SLCY, 20, 24, 30, 33, 44, SLHF100, SLF1, 11,
20,25, 30, 35, 60, 100,
SLF200, SLFG0PS, SLF90E, SLFH150, 850,
SLK88, 95, SLT20ME, SLT30ME,
SLTSOME 1a0p
BMC 100, BMC200, BMC500 140p
SLV201, 202, 301, 302, 401, 402, 801,
802 140p
SLV210, 270, 273, 275, 300, 363, 373, 410, 415,
474,656, 715 300p
SLV757, 777 140p

140p

140p

SLV255
SLV275, 282, 315, 325, 353, 363, 373, 410, 415,
416, 474, 625, 656, SLV715, 725, 727,757,777,
815, 825, SLVX30, 50, 65 140
SLV125, 213, 225, 262, 255, 262, SLVXI,

20,3 1
SLV215, 216EE, 275, 282, 315, 325, 353,
363EE, 373, 393, 410, 415,

SLVA16EE, 474, 494EE, 555UC, 569, 575UC,
579, 585HF, 595HF, SLV6OW, 615, 625, 656,
676UC, 686HF, 696HF, 715, 725, 727, 757,
SLV7678B, 777, 815, 825, SLVE?, 8,
9SLVX30AS,

SLVX35AF, SLVX50AS, SLVX55DH,
SLVX65BR, SV0140, 160

PINCH ROLLER ASSEMBLY PART NO:
X37277701

SLV210, 212, 270, 273, 275, 285, 300, 310, 335,
426,427 350p
PINCH ROLLER ASSEMBLY

$V6700.8750, 9700, VHR3100, 3200, 3300,
3310, 3400, 3700, 3800, VHRDS00, 700 1350p
PINCH ROLLER ASSEMBLY

SL100, 200, SLC20, 30, 33, 34, 40, 44, 80, 88,
9, SLF1, 20, 25, 30, 35, 45, SLF60, 65, 73, 90,
SLHF100, 150, 950, SLK8S, 95, SLO1700,
518550, SLTO, 30, 50 300p
PINCH ROLLER ASSEMBLY

1250p

VIDEO LAMPS

Models & Description Order Code Price | Models & Description Order Code Price | Models & Description Order Code Price | Models & Description Order Code Price
UNIVERSAL VIDEO LAMP 9V VLOT  25p | AIWA, AKAI, ALBA, AMSTRAD, VLO5 100p | AKAI, GRANADA (VHSTJ2), VL0t  25p | AUTHENTIC (N850}, DECCA VLO7  40p
80mV (310mm WIRES) BLAUPUNKT, FERGUSON, FIDELITY, HITACHI (VT3000), ITT {VR3912,
PANASONIC VIDED LAMPS Vo2 30p | FISHER, FUJITSU, FUNAI, GELC, VRP3833), JVC (HR2200, 3300, (VRB300), GRANADA (VHST.J3,
GOLDSTAR, GRANADA, GRUNDIG, 3330, 3660), MITSUBISHI (HS200), WJ1. WJ3), ITT (VR3973, 3914
SHARP VIDEO LAMPS VL02  30p | HINARI, HITACHI, ITT, JVC {HRD TELEFUNKEN (VR510, 519, 610), ! ' T
HITACHI 5381682 (VT63, VT64) VL04 135p | SERIES), MATSUI, MITSUBISHI, THOMSON {VK300, 305, 306, 3301), 3963) JVC (HT7200, 7300, 7350,
VIDEO LAMPS NEC, ORION, NATIONAL, FERGUSON (3V00, 16, 22, 24, 3292, 7700) TELEFUNKEN (VRAS0, 520,
PHILIPS, SAISHO, SALORA, 8900, 8901, 8902, 8903, 8909, 5912, , 520,
AKAI IV$10}, GRANADA VLOG  40p | SAMSUNG, SANYO, SHARP, 8922, 8925)
(VHSXJ3), TT (VR3993,3994), JVC SIEMEN, SONY, TELEFUNKEN 529, 540, 549, 620, 640, 920, 1920),
(HR2650, 7600, 7610, 7650, 7655), THOMSON TOSHIBA ’ BLAUPUNKT, ORION (VH1, 2A), VLOZ - 30P | e ON (va100, VK30E, 309, 312
TELEFUNKEN (VR530, 535, 539, 550, . NATIONAL {NV200,2010, 3000, ' e S 218
630, 650), THOMSON (V309, 316, 357, GRANADA (VHSAY3),SHARP VLO8  45p | 7000, 8150, 8200, 8400, 8600, 8610, 410), FERGUSON (3V23, 29, 30,
VK309, 411,TX8000), FERGUSON (VC200, 381, 384, 385, 386, 388, 8620), SHARP (VC2300, 6000, 6200, ’
(3v31, 8941, 8942) 390, 393, 9300, 9500, 9700) 6300, 7300, 7700, 8300) 8923, 8924, 8929, 8930, 8931, 8940)
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AMSTRAD HITACHI NVE0O/NV688
VCR700 VTTIANTR Contents Economy Kit Contents
Contents Contents BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER
BELT SET. PINCH ROLLER. REEL IDLER. VIDEO LAMP BELT SET. PINCH ROLLER. TENSION BANO. IOLER TYRES PLAY OLER. FF/REW I0LER, PLAY IDLER TYRE. FF/REW
Order Code: SK&1 g£5.50 | Order Code: SKOB £5.00 | TENSION BAND 10LER TYRE
. Order Code: SK25 £12.00 Order Code: SK26 £6.00
FERGUSON & JVC VTUINT33 )
Va3 Contents Economy Kit Contents NVIINVTTO
LA T G Ecrory ot
Contents Economy Kit Contents TYRE. PINCH ROLLER, FEIREW  TABLE TYRE, SUPPLY REEL SLOTIN BELT. LOADING BELT SLOT IN BELT. LOADING BELT.
BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER IDLER, CLUTCH PLATE TABLE TYRE PINCH ROLLER. IDLER UNIT. PINCH ROLLER. IDLER TYRE
CLUTCH MECHANISM, TENSION suPPch CLUTCH, TAKE UP TENSIONBANO TENSION BANO
BAND CLUTCH . : Order Codo: SK19 £550 Order Code: SK20 £3.00
Okiis Code: SK1 £16.00 Order code: SK38 cq.00 | Order Code: SKe5 £13.00 Order Code: SK46 £.75
\TS2/61/62/63/64/65/85/86/640 NV370/NV380/480/630/780/830/850/AG2100PK/AG2200PK
3V58/59/64/65 Contents Economy Kit Contants Contents . Economy Kit Contents
HRD170/180/210/230/300/320/370/400/430/530/700/750 BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER BELT SET, PINCH RDLLER, BELT SET, PINCH ROLLER
HRS5000 B FF/REW ARM. CLUTCH PLATE. FF/REW IDLER IDLER. TENSION BANO 10LER TYRE
Contents TENSION BANO Order Code: SK21 £5.00 Order Code: SK22 £175
BELT SET, PINCH ROLLER, IDLER ARM, TENSION BANO Order Code: SK49 £14.00 Order Code: SKSO £1.00
Order Code: SK44 £1.00 NV777/NVI88 .
VT400/405/410/13/14/15/18/420/25/26/28/430/31/35/48/450/438/ Contents Economy Kit Contents
3V29/3V30 510/520/25/26/530/35/36/540/545/46/48/570/75/576/580/85/88 BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER
HRT200/7300/7350 Contents IDLER UNIT. TENSION BAND 10LER TYRE
Contents TIMING BELT. PINCH ROLLER. FF/REW ARM. CLUTCH BASE. Order Code: SK17 £6.00 Order Code: SK18 £4.00
BELT SET, PINCH ROLLER, TENSION BAND, IDLER TYRES TENSION BAND SHARP
Order Code: SK05 £5.00 | Order Code: SK52 75 | yeagr
Contents Economy Kit Contents
3V35/36, 38/20/49 g;g&g’;&%‘;’;;’;&%’%{g’wm“ 35138185150 BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER
HRD110/111/120/225 REEL IDLER. TENSION BAND. REEL IOLER TYRE
Lontonts BET e PINCH ROLLER.FF/REW ARM. CLUTCH PLATE VIDEQ LAMP
BELT SET, PINCH ROLLER, TENSION BANO, IOLER TYRES TENSION BAND : ' i Order Code: SK47 £8.00 Order Code: SK48 7.5
Order Code: SK04 £5.00 | 0 Cade: SKE1 £1400
er Lode: 1
VC500/VCS571/VC581/VC582/VCSB3VC584/VCSF3
V3iavaz PANASONIC Contents Ecanomy Kit Contents
HR7600/7610/7650/7655 NV2000/NV2010NVI000/NV7200/NV7800 BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER
Contents Ecanamy Kit Contents Contants Economy Kit Contents REEL IDLER. TENSION BANO REEL IDLER
BELT SET, T/U REEL TABLE BELT SET, T/ REEL TABLE BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER. Order Code: SK60 £950 Order Code: SK61 £5.00
TYRE. PINCH ROLLER, REEL TYRE. PINCH ROLLER. REEL TENSION BANO. IOLERTYRES ~ TENSION BANO. IDLER TYRES
IDLER. T/U CLUTCH. T/U IDLER.  1OLER TYRE. T/U IOLER TYRE. Order Code: SK03 £5.00 Order Code: SKE2 £5.00 | VCT81/VCTB10/VCT822/VCT5/VCTBE/VCTI3/VCB00/
TENSION BANO. VIDEO LAMP T/U CLUTCH VCA100/VCA102/VCAT04/VCAZ02
Order Code: SK33 £11.00 Order Code: SK34 £5.00 | NV300/NV330/NV333/NV340/NV3E6 Contents Economy Kit Contents
Contents BELT SET, PINCH ROLLER. BELT SET. PINCH ROLLER
3V35/36/38/39/49 BELT SET. PINCH ROLLER. TENSION BAND. IDLER TYRE REEL DRIVE UNIT. TENSIDN REEL DRIVE UNIT TYRE
HRDMO/11/120/121/225 Order Code: SK01 £500 | ganD
Contents Economy Kit Contents Order Code: SK64 £1350 Order Code: SK65 £75
BELT SET. T/U REEL TABLE BELT SET. T/U REEL TABLE ZVMVZOIO . it Contants
TYRE. SUPPLY REEL TABLE TYRE. SUPPLY REEL TABLE conamy Kit Content VCE81/VCEE2VCEB4VCS! SFNVCI00
TYRE. PINCH ROLLER. T/U TYRE, PINCH ROLLER. T/U BELT SET. PINCH ROLLER, FF BELT SET. PINCH ROLLER. csﬂie"Nm 2V CEBAVI awcamcﬁéilemyazlcnm"m
CLUTCH., T/U IDLER. REEL CLUTCH. T/U IDLER TYRE. REEL LD;:E% "’l'l-s‘éo'nlfafh‘sm"‘ IDLER TYRE. PULLEY TYRE BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER
IDLER. TENSION BAND 10LER TYRE :  TENSI R
Tl D o bade 21 ' ensg | Ordr Code:5K13 £6.00 Ordor Code: SK14 250 giENLuDRWE UNIT. TENSION EEL DRIVE UNIT TYRE
S NVIO00/NV7200/NV7800 ) Order Code: SK62 £1350 Order Code: SKE3 £5.00
HRD7200/7200/7350 Contents Economy Kit Contents
aatoats Econamy Kit Cantants BELT SET, PINCH ROLLER, BELLETRSTEYT;HECH RCDLLE: FOR MORE DETAILS OF OVER 500
BELT SET. T/U REEL TABLE BELT SET. T/U REEL IDLER ;2&,‘;‘,3,5",},&{,“ DLER. o E. CLUTCH TYRE A
T N A v ot as||  TVPESDFSERVICEKITS...
IDLER. T/U CLUTCH. T/U IOLER.  IDLE TYRE. T/U IDLER TYRE. NV300/NVE0/NVARNVIA/NV3EE PLEASE RING US!
TENSION BAND. VIDEO LAMP  T/U CLUTCH Contents Ecanomy Kit Contents
Order Code: SK31 £10.00 Order Code: SK32 £5.00 | BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER
IDLER UNIT. PLAY IDLER. IDLER TYRE. PLAY IDLER ERSAL
3V44/45/48/53/54/55/57 TENSION BAND ‘Q %
HRPSY/HRD140/150/158/160 Order Code: SK15 £700 Order Code: SK16 £325 é
HRD250/257/565/566/755 @
Contents Economy Kit Contents NVG7/NVGY/NVGIO/NVG11/NVG12/NVG14/NVGT5/NVG 16/ \&)
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER NVG 18/NVG30/NVG 120/NVG130/NVG400/NVHES {PX/ACY O
CLUTCH MECHANISM. TENSION AG1810 (P/K)
BAND Contents Economy Kit Contents A
Order Code: SK39 £15.00 Order Code: SK40 £9.50 | LOAOING BELT. CAPSTAN LOADING BELT. CAPSTAN @ @
BELT. PINCH ROLLER. IDLER BELT. PINCH ROLLER. IDLER.
FISHER TENSION BAND TYRE Z
FVHPQ05/906/907/908/910/911/916/918 Order Code: SK27 £6.00 Order Code: SK28 £3.00 m
Cartents Economy Kit Contents
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER. Nvasz ) S (o] o Page 3 5 O
I0LER. GEAR IDLER UNIT. I0LER TYRE Contents Economy Kit Contents
B, Rt
Order Code: SK57 £13.00 Order Code: SK58 £500 | TENSION BAND. FF/REW TYRE |DLER TYRE :
Order Code: SK29 £12.00 Order Code: SK30 £5.10
FVHPE15/618/620/622/710/111/T\5/T16/720/ 11221725/ Ny
730/830/840 NV230/250/260/280/430/450/450/470/E50/810/830/ '@ \\-'
Contents  Economy Kit Contents AG1200PK/AG1500PK & \, L4
BELT SET. PINCH ROLLER. BELT SET. PINCH ROLLER. Contents : Economy Kit Contants ]V 0
IDLER. GEAR IDLER UNIT. IDLER TYRE BELT SET, PINCH ROLLER, BELT SET, PINCH ROLLER A R N?)
TENSION BAND I0LER TENSION BAND IDLER TYRE R
Order Code: SK68 £11.00 Order Code: SK69 £300 | Order Code: SK23 £6.00 Order Code: SK24 £3.25
Name Models Code Price | Name Models Code Price | Name Models Code Price
AKAT VS35, VS53, VSES, - FV3IR CH19__ 4300p VCA103, 103GV, 106, 106GVM,
VS56, VS75 CH18  3200p HRDS15, 520, 527, 540, 550, 580, 2546VM CH23  2500p
GRANADA VHSDP1 CHOS___ 1100p 600, 610, 620, 660, 670, HADS30, VCS211, 244, 5055, 605, VCB230,
VHSYS2 CHOT __ 2800p 840, 850, 86D, 4050, 6600, FV37H CH20  2200p VCDB806G, 8106, VCT212, 310,
GOLDSTAR GHVI290P, 1291P, 1295P, 9400, HRID540, 580, 830, 860, 910, 960, 410G, 610 CHM  7500p
73401, GSE1295P, GSE1881P, HRDS70, HRDX20, TELEFUNKEN VR2870 CHO2 __ 2800p
200010, 200510, VCP4200, 4300, FERGUSON FV5TH CHZI __ 2400p | THOMSON V320, 321, 323, 326, 4200, 4300 CHO1_ 2800p
4301, 4305, VCP4306, 4311, 4315, 17T VR3605, VA3905 CHOT__ 2800p V342, 343, 352, 353, 360, 364, 368,
4316, 4320, 4321, 4325 CHZ5  2000p VR3916, 3926, 3946, 3848, 3976, 4210, 4230, 4260, 4400, V500,
GHVS1, 1221, 1232, 1240, 1241, 3986, 3995, 3997, 6948 CHo2  2800p 6000, 8540 cHO2  2800p
1242, 1244, 1246, 1248, GHV8000, VR3916, 3926, 3345, 3948, 3976, TOSHIBA V55, V57 CHOT __ 2800p
8200 CH26  2900p 3986, 3995, 3997, 6948 CHO2 _ 2800p VB5, V66 CHOZ __ 2800p
FERGUSON & JV.C. 3V38, 3V39, 8943, 6344, 8951, NATIONAL PANASONIC __ NV730 CHO5___4300p

?Z&S;ZE:/’:!;:WS,HRD"O,HI, - ith NEC. :gig,NBSIEG,NBSIEG,NBSZ, or 200 ***************
3 2 2 2 3 Ci 800, ¢
:x;;,m:x;;;&;‘slg:; PHILIPS EZSSSSETTELIFI'ASSEMBLY(BBIZO%G) LR i AMSTRAD MOD K_[T :

8947, 8948, HRD 140, DV188, 190, 286, 471, 562, 761,

141, 150, 157, 158, 160, 250, VRB180, 6182, 6185, 6285, VR6290, .

HRD257, 455, 565, 566, 725, 755 CHO2  2800p 5291, 6293, 6362, 6367, 6393, 6467, FITS : *
8948, 8950, FV10B, 12L, 13H, 14T, 6468, 6470, VRB561, 6670, 6760, VCR 4500, 4600, 4700, 5200, TVR 1,2,3

208, 21R, 221, 26, 395, HRD230, 6761, 6870, 6970 CHOS  1100p ‘ﬁf ﬁ
430,530 CHO3 _ 2800p VR6443 CH22__ 2900p

3V58, 3V53, 3V64, 3V65, FVITR, VAGHB CHZ3_ 2500p ﬁ PRICE : £2.25+ VAT each *
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MODE SWITCH

NV2000, 2010, 7000, 7200, 7800 (VS50048)

NV230, 260, 430, 810, 870, 2300, 4300 £3.50
{VSS0110) £2.25
NV830 (VS50091) £2.10
NV300, 333, 340, 366, 688, 777, 778

(VSS0060 £3.75
NVG21, 25, NVH65, NVD80 (VSS0175A) £2.00

AUDIO CONTROL HEADS

AMSTRAD ORIGINAL NO: 150751

Used on: AMSTRAD TVR1, 2, 3, VCR4600, 4600MKII, 4700,

FUNAI VS2, VCR4600, 4800, 5200, 5600, 6600, VIP3000, 5000

Also fits: FIDELITY, FUNAI, HINARI, PROLINE, SCHNEIDER,
TOWADA, UNIVERSUM ORDER CODE: AHO1  PRICE: 1350p

AMSTRAD ORIGINAL NO: 153134

Used on: AMSTRAD DD8900, 8304, VCR2000, 6000, 6100, 8600, 8602,
8603, VCR8604, 8700, 8704, 8714, 8800, 9005, 8244

Also fits: ANTECH, BONDSTEC, CASIO, CROWN, FIDELITY, GOLD-
HAND, GRANADA, HINARI, MARQUANT, OMEGE, PROFEX, SCHNEI-
DER, SEG, SENTRA, SHINTOM, TASHIKQ, TATUNG, TOWADA,
UNIVERSUM ORDER CODE: AH02  PRICE: 1450p

Replacement Audio Control Video Sound Head
for National Panasonic

PART NUMBER MODELS PRICE

VBR 0091 NVG7 etc 875p

VBR0050 NV300, NV340 etc 875p

VBROO61 NV77? etc 875p

VBRO103A NV250, NV450 etc 625p

VBR0125 625p

VIDEO TOOLS

| VIDEO CLEANING STICKS [

1

VCR ALIGNMENT KIT

I

Price 17p each  15p each pack of 10pcs
13p each pack of 26pcs
Order Code: SP14

[ VIDEO MAINTENANCETOOLS |

Set of 8 Allen keys packed
in a plastic wallet
Order code: TOOL 9, Price 125p
Specifically designed for video maintenance

[ UNIVERSAL HEAD EXTRACTOR |

Hand tool designed for extracting hard to
remove heads without damage to either
the head or the mounting assembly.
Adjustable so as to suit various heads.
Order code: TOOL 8, Price 600p

CONTAINS: SET OF 7 HEAD & TAPE PATH ALIGNERS

* RCA TYPE BACK TENSION TOOL

» VCR ADJUSTMENT TOOL

SET OF 8 ALLEN KEYS

+ RCA TYPE AUDIO & CONTROL HEAD POSITIONING TOOL 0.77mm  0.90mm

+ RCA ADJUSTMENT TOOL FOR TAPE GUIDE POSTS 1.27mm  1.50mm

1.60mm 2.00mm

< TENSION ADJUSTMENT TOOL FOR VARIOUS USES 2.40mm  3.00mm
3 REVERSIBLE SCREWDRIVERS CIRCLIP PLIERS

SPRING HOOK

MICRO SCREWDRIVER

VCR HEAD EXTRACTOR
Order code: TOOL 10, Price 2900p

TRANSPARENT REPAIR/ADJUSTMENT CASSETTE

‘This transparent videocassette replaces a normal videotape during measurements, adjustments and
inspection. The mechanical parts come into sight and become accessible.
Order code: TOOL 23, Price 500p

PHILIPS

Part Nos: 138 - 101138, 138 - 10313 1.2v 90mAH

Order Code: BB0O1
Part Nos: 138 - 10229, 2.4v 100mAH
Order Code: BB0O2

BACK UP BATTERIES

FERGUSON
Part No: 00E6 - 067 -

001 1.2V 100mAH

Price: 75p Order Code: BBO3 Price: 90p
Part Nos: 00E6 - 606 - 8001 2.4V 100mAH
Price: 135p Order Code: BB04 Price: 150p

SATELLITES

MAKE & MODEL CODE PRICE MAKE & MODEL CODE PRICE
PACE PRD800, PRD900 SATPSU1 [ 600p PACE MSS200/300 APPOLL SATPSU9 | 900
PACE SS9000, 9200, 9010, 9210, 9220 SATPSU2 | 550p PACE MSS500/1000 SATPSU10 | 1230p
AMSTRAD SRD510, SRD520 SATPSU3 [ 600p FERGUSON SRD4 SATPSU11 | 650p
AMSTRAD SRD500 | SATPSU4 600p ECHOSTAR SR5500 SATPSU12 | 1600p
AMSTRAD SRX340, SRX345, SRX350 SATPSUS | 600p ECHOSTAR 6500/7700/8700 SATPSU13 | 2750p
PACE D100/150 "SATPSUG | 650p AMSTRAD SRD600 SATPSU14 | 2600p
CHURCHILL D2MAC SATPSU7 [ 650p MIMTEC (Surensen) SATPSU15 | 700
PACE MSS100 SATPSU8 | 730p AMSTRAD SATPSU16 | 650p

SRD700, SR950, SRX100, 301, 501, 502,

1002, 2001, SRD2000 SAT250

SATELLITE TUNERS

L

SATMETER

PACE PRD800/MSS200 2Ghz (221-2077062)
ORDER CODE: TUNERO1 PRICE: 1400p + VAT

PACE PRD900/MSS1000 2Ghz (221-21770112)
ORDER CODE: TUNERO2 PRICE: 1400p + VAT

SWITCH MODE TRANSFORMERS

PACE 9000
ORDER CODE: PACES000 PRICE: 800p

PRD800/PRD900
ORDER CODE: PRD800 PRICE: 550p

The Satmeter is a professional portable satellite strength meter
designed for the installation and maintenance of satellite TV sys-
tems. The Satmeter can be used as stand alone with powering

. "the LNB as well as in loop.

Through operation with satellite RX powering the LNB.

* Acoustical signal: On signal strength  *LED indicator: Vert/Hori
* Frequency Range: 900 to 2050 Mhz *Input impedence: 70 Ohm
* Power amplifier: 18db *Detection Range: —60 to —10 DBM
* Max. input signal: -10 DBM

ORDER CODE: TOOL22 PRICE: 8500p

REPLACEMENT TV SWITCHES

| GRUNDIG 111 SONY 11 SONY |

PART No: 29703, 29102 USED ON: USED ON:

USED ON: KV1612, KB1612, KV1614, KV2052, V2056 KV2020

C7500, C8500. C8502, C8712.. .ETC KV2062, KV2067, KV2212. . .ETC (POWER SWITCH 21mm +Remote)

Order Code: SW1 Price: 140p | Order Code: SW5 Price: 150p | Order Code: SW6 Price: 200p
PHILIPS B USED ON: )

USED ON: V1400, KV1440, KV2040, KV2060

K30, K35, K40, KT3, KT4 (POWER SWITCH 26mm) [ SONY 2 PIN FUNCTION SWITCH _|

Order Code: SW13 Price: 95p | Order Code: SW12 Price: 125p | Order Code: SW9 Price: 35p
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CURRENT RATING ORDER CODE

TIME LAG (20mm) QUICK BLOW (20mm)
CURRENT RATING ORDER CODE | PRICE ORDER CODE PRICE
100mA FUSE36 75p FUSE37 60p
160mA FUSEQ! 75p FUSEL7 60p
250mA FUSEQ2 75p FUSEILS 60p
315mA FUSEO3 75p FUSEL9 60p
400mA FUSE04 75p FUSE20 60p
500mA FUSEQS 75p FUSE21 60p
630mA FUSEQ6 75p FUSE22 60p
800mA FUSEQ? 60p FUSE23 60p
1A FUSEQ8 60p FUSE24 60p
1.25A FUSEQ09 60p FUSE25 60p.
1.6A FUSEL0 60p FUSE26 60p
2A FUSEI1 S0p FUSE27 60p
2.5A FUSE]2 50p FUSE28 Op
3.15A FUSE13 55p FUSE29 50p_
4A FUSE14 55p FUSE30 S50p_
SA FUSE1S 60p FUSE31 50p
6.3A FUSEI6 60p FUSE32 50p
CERAMIC PLUG TOP 20mm CERAMIC TIME LAG
CURRENT RATING ORDER CODE CURRENT RATING ORDER CODE PRICE
3A FUSE33 100p 6.3A FUSE38 100p
5A FUSE34 100p 8A FUSE39 100p
13A FUSE35 100p 10A FUSEA40 100p
315A FUSE41 85p
4A FUSEA2 85p
32 mm CERAMIC SLOW BLOW A FUSESS 5

8A FUSE44
10A FUSE45
15A FUSE46
20A FUSE47

PRICE —

1555 - 38mm CERAMIC TIME LAG

185p CURRENT RATING ORDER CODE PRICE

210p [ 10A [ FUSEA3 825p 1

NB. All fuses are made in the UK and fully meet BS4265 & BS1362 safety standards and should

not be compared with cheap imported types

| ** ALLL. THE ABOVE PRICES ARE FOR PACKS OF 10 FUSES ** |

VOLTAGE TESTER

A terminal screwdriver incorporating continuity & voltage with Euroslot

ORDER CODE: TOOL11

SPRING HOOK

PRICE: 220p

Spring Hook, to unlock springs in audio tape recorders & VCRs

ORDER CODE: TOOL20

FAULT FINDING / COMPARISON BOOKS

PRICE: 265p

Satellite Fault Finding Guide Issue 1.
Listing about 1,000 faults for over a
range of 24 different brands.
Order Code: BOOKOS.

Price £8.50 - No VAT.

TELEVISION
Edition 6
Lists more than 8,450 faults with 460
pages covering 58 different brands
Price: 1600p only — no VAT. Order Code: BOOK02

SEMICONDUCTOR COMPARISONS 1997/8
Listing more than 31,600 Semiconductors with
suitable alternative complete with descriptions
and base information.

Price: £15.50 — No VAT. Order Code: BOOK04

r Satellite Repair Manual Edition 4

Video Recorders Edition 5 1997
Over 300 pages packed with more than
5500 faults for different brands

Price £15.00 - No VAT. Order Code: BOOKO01

SEMICONDUCTOR COMPARISONS 1997
The new 1997 Jaeger Semiconductor with 952

A comprehensive guide to receiver
reviewing, featuring stock faults and
installation tips.

Price £15.00 Only No VAT Postage 100p
Order Code: BOOKO03

pages packed with information on over 80,000
semiconductors in much greater detail plus mar-j
keting data on SMD devices and a separate
generic table of all type designations.
Price: £40.00 only — No VAT (+ £5 Postage).
Order Code: BOOK06

SERVICE AIDS

~ SOLDERING
ACCESSORIES

1.C. PROTECTORS

DESCRIPTION VOLUME CODE_PRICE

o ot aoeenis  [CPF10, ICPF15, 1CPF20,
SITICONEGREASE 2U0ME SPO3 , 170p 25 WATT 260 VAC (IO 24001 s awpy |CPF25, ICPF38, ICPF50,
FREEZE IT 170ML SP04 | 280p 15 WATT 240VAC (XS 150 240V} Sl autp

frecEn o _sel s WA AR LMY s s ICPF75

ANTI-STATIC 150ML SPOS__155p SoLDERING STAND ﬁ\AsAP[?ENBGYE:NTEX) S108  350p ICPNb ’ ICPN10 ’ ICPN15 ,
AEROKLEANE 135ML SPO7__185p SPARE SPONGE S109 55

AERO DUSTER 150ML SPUS_ 200p  SOLDER ICPN20, ICPN25, ICPN 38
AERO DUSTER 400ML SPi7__ 550p ;g gwg ggg ggﬁmmgg SH? gggp ! ! !
REASTICISEAC 20ME SP0S_ 230p 22 SWG 500 GRAMMES sz e ICPNBO, ICPN75

GLASS CLEANER 250ML SP10__155p DESOIDERINGIAIDS

COLDKLENE 250ML P13 225p SOLDER MOP STANDARD GAUGE 12MMX15M 107 809

EXCEL POLISH 80 250ML SP1s_ 145p : p

ADHESIVE 120 400ML SPI9_190p  DESOLDERING PUMP S o \PRICE: 30p EACH ONLY
LABEL REMOVER 130 200ML SP20_ 240p

REFURB 140 400ML SP21  240p L = z T
TUBE SILICON GREASE 50 GRAMMES _SP11__ 200p CAN’T FIND WHAT YOU’RE
TUBE SILICON SEALANT WHITE_75ML sPz2__250p

TUBE SILICON SEALANT CLEAR _75ML SP23__ 250p LOOKING FOR?

TUBE HEAT SINK COMPOUND 25 GRAMMES _ SP12_ 140p_

DRIVE CLEANER 200ML P24 130p

SCREEN CLEANER 200ML P25 1a5p RING US...ASTHIS IS ONLY
COMPUTER CARE KIT = SP25_2100p

All the above items are manufactured by Servisol

If you purchase more than one Servisol Product, postage
& package will be charged as follows:

300p for 2- 5 cans 500p for more than 5 cans

A SELECTION OF THE
ITEMS THAT WE STOCK

GRANDATA LTD
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P P P

| GRANDATA LTD Tel: 0181 900 2329
CASSETTE DC MOTORS CASSETTE TAPE HEADS

6V MOTOR 170p MONO HEAD S 90p
9V MOTOR 170p STEREO HEAD 110p
12V CW MOTOR ) 170p MINI HEAD 150p
12V CCW MOTOR 170p AUTO REVERSE HEAD 200p
13.2V MOTOR . 290p
iodah & Description Order Cods Price Models & Description Ordsr Code Price
WA SAD30, SLCH9, SLP150, SLP170, SLP200, SLP202, SLP222, SLP230, SLP250, SLP333,
coo7 KSSS151A __ 1900p SLP370G, SLP400C, SLPSSS, SLP777, SLP999, SLPA10, SLPC20, SLPC25, SLPJ25,
¥-990A, DX-DIA KSS152A 1600p SLPJ26, SLPJ27, SLPJ37, SLPJAS, SLPK25, SLPK26, SLPSS0, SLPS70, SLPS700, SLPS840, SLPS900 SOAAD70A 2350,
KL60, CXLG6G, CXLBD, CXN3100, CXN320, CXN3300, CXN360, CXNA0D, CXN430, CXN54D, PHILIPS
KNS50G, CXN9S0, CXNS3S, CXNV20, CXSL70, DXZ9100M, FONG3, FDN6E3®, FONS3S, AZ8304, CDOTO, CDUBD, 690, 910, 920. PART NO. 4822-691-20768 4822-691 3100p
IX60, LCX66G, LCX70M, LCX80, M7400, M75, NSX320, NSX360, NSX400, NSX430, D100, CD130, CD1380, CD1482, CD200, CD204, CD210, CD300, CD303, CD304, CD380,
X5990, NSX992, NSX999, NSXD636, NSXD939, NSXV20, SXFNS50.5XFN520, XC300, D460, CD482, CD500, CD502, D582, CD583, CD584, CD610, CD620, CDB30, CDT80,
1550, XC750, XC900, XC950, XCN992, XG320, XG360, XG400, XG990, ZD300OM, ZD3100M KSS152A 1600 D781, CDT82, CDB40. D883, CDIBY, CDF 104, COMAJ19, FCD185 69130209
{AP1, CXL7, CXL8G, CXLCBOP, CXZ58, DXM740, DXMT5, DXM76, DXM77, LCX50, LCXT, 'AS440, AS445, AS540, ASB4D, AZB0E, AZB640, CDOTO, CDOSO, CDOBY, CD163, CD165,
8G, LCXAP1, XC002, XC004, XC005, XC777 KSS2108 ___ 2000p D690, CD710, CD720, CD732, CD740, CD750, CD910, CDI20, CDO35, FWAT, FW21,
31, XP33, XP55, XPROG KS2208 2500p FW26, FW330, FW36, FW360, FW3801, FW40, FW41, FW46, FWS6, FWB6, FiWe8 CDOM12.1 1800p
XF7 KSS331A 3400p CD1210/40 CDM12.4 2200p
(At AZBOOG KSS2108 2000p
3,DC93 ' KSS151A 1900p Wit OPTIMAGS __3300p
5, CD26, CD27, CD32, CD36, CD37, CDB2, CD56, CD57, CDB50, D670, CD6Y, CDT50, CD73, PIONEER
480, COMB00, CDMG70, CDEM770, CDM359, MX550, MX570, MX650, MX670, MX750, MX850 KSS210A

PDM400, PDM410, PDM500, PDM510, PDM600, PDM610, PDM700, PDM710, PDM730,
PDT303, PDT403, PDT503, PDX940M, PDX950M. PDZ560T, PDZ72T, PDZ73T, PD281M,

KSS151A 1900p PDZ82M, PDZ83M, PDZ360M, XDZ53T, XDZ54T KSS151A 1900p
K5152A 1600p N32, N9OM, PD101, PD201, PD32, PD41, PD4500, PD4700, PD52PD5700, PDE5,1 PDBS0Q, PDS700,
1420, DCD520, DCD610, DCD620, DCD660, DCDB10, DCDB20, DCD8S, DCDI10, DCDI20 K§S5210A 1800p PD7700, PDB700, PD970, PDCP420, PDCP520M, PDCP520T, PDJA0DT, PDJ500T, PDJBOOM, PDJSGOM,
1015, DCD1290, DCD2060, DCD2060G, DCD315, DCD480, DCD580, DCD615, DCD715, PDM430, PDM450, PDMS550, PDMB30, PDM650, PDM750, PDMS01, PDP710T, PDP720T, PDP910M.
|825, DCD890, DCDBYS, DN20OOF KSS240A 3000p PDP920M, PDS501, PDS601, PDS701, PDS701G, PDSS01, PDT310, PDTS10, PDZ, PDZSTOT, PDZ4T,
DSTAR

PDZ34M, PDZ970M, PXA1349, S125CDT, S135CDT, S303CDM, S303CDT, S505DM, S505DT, S707DM,
52A, CD952AJ, CD952LJ, CD352S., FFH101KL, FFH101WL, FFH222A1L, FFH272L,

. S707DTM, S909DM, SIS0DT, XCP410M, XCP410T, XDZ54T, XDZ55T, XD264M, XDZ84T, XRP310, XRP320 PEA1030 4400p
@L FFH373K, FJ606, FR606L KSS210A 1800p PDM400, PDM410, PDM500, PDM510, PDM800, PDM610, PDM700, PDM710, PDM730,
0A/L, CDB30S/L, FFH212A/L FFH212E KSS210B 2000p PDT303, PDT403, PDT503, PDX940M, PDX950M, PDZ560T, PDZ72T, PDZ73T, PDZ81M,
DIG PDZ82M, PDZ83M, PDZ960M, XDZ53T, XDZ54T, XDZ55T, XDZ62, XDZ62M, XDZ630, XRZB2 PWY1009 4300p
CD435 HOPM3 2150p SAMSUNG . .
100, CD101MCD804, MC10, NEW ORLEANS C|:>c . KSS210A 1800p ggfgoo T I e E§§§1§A f;5°e
!100 RR1900CD, RR3100CD, RR4000CD, RR610CD, RR700CD KSS2108 2000p / - _______ ____ _ KSS210A  1800p
CDPS0 KSS220A 2500p RCD1200, RCD1300, RCD1350, RCD1600, RCD2600, RCD990, RCDIYS, SCMEI00 SOH90T4N 3600p
E‘— 5 KSS331A 3400p SANYO
5 OPTIMAS 3000p DCFS3, DCT55, DCX502, DCX701, DCX702, DCX802, DCX8I1, DCXBI 1N, MCDZ10.
CHi PART No. 6142186855 614218 2300p
iS_O HOPM3 2150p DCFS5, MCD450K, 660K, MCDZ30L, 60F. PART No. 6142205006 614220 5600p
] KSS210A 1800p DCX1000MD, DCX 1003, DCXS00MD, DCX903, DCX915 KSS210A 1800p
¥ KSS2108___ 2000p DCD10, DCD11U, DCD20, DCD30, DCD30AT, DCDB, DCDBU, DCMST, DCX110, DCX120,
DCX210, DCX220, DCX993, DCX994, MCDMS40L, MCDMS50L, MCDMS660L, MCDZ1L,
992, LATE 1987-1988 - XLE300BK, XLE31BK, XLES1BK, XLESOBK, XLME91BK, XLV101BK, —A—gggg'} AV'R%Z:L&@ORJS’;&:‘“””“ gl;gg: 330%
3 B A D
0 CASSETTE, MINI své¥fﬁ§".ﬁz:§3‘s°f§' 19901992 RO ::Eﬁl MCDZ41L, MCDZ61L, MCDZI1L KSS2108  2000p
, CA-MX30BK, CA-MX33BK, UX-A5, UX-A8, XL-M309, XL-M403BK, XL-M408, XL-M409,
MBK, )(L-M50K'5TN, XL-M508, XL-M509, XL-M705TN, XL-V131BK, XL-V151TN, XL-V221BK, €D-111, CD-301, CD-302, CD-304, CD-310, CD-C3, CO-L700, CD-LBOO, CO-U1, CO-U10, CO-X10,
qTN )(L:S2423K XL-V251TN, XL-V2528K, XL-Z1050TN, XL-2551TN, XL-Z5528K OPTIMAS 3000 g:‘:;g. 3)0(3(6115.gg—:;os,g)?-e);::,DCngg(goD&DA);sD E(Ktl?soDC)(MRS::AC?})?;;SI;JX%);;%X%X??OW
NWARDS - CAE48BK, CAMCG7, CAMXGY, CAS20BK, CAS30BK, VAS50, CAS60RB| 3 , DX-650, DX-660, DX-999, DX-A3, DX-N45, DX-I , DX-R7, DX-R75, DX 3
MX830, MXS60, PCX105, PCX130, PCX95, RCX230, RCX320, RCX520, RCX620, N DX-R77, DX-R770, DX-R820, DX-R840, DX-Z100, DX-Z1000, DX-Z1500, GFCD55, QT-30CD, QT-33CD,
UXA4, UXAB, UXA55, UXC7, UXT1, UXT3, XLF115, XLF116, XLF215, XLF216, QT1-350CD, Q1-37CD, QT-38CD, QT-CD20, QT-CD33, RS95, SC-77CD, SC-89CD, SC-RS9S, SG-A1,
YO/M, XLMXG7, XLMXG9, XLV163TN, XLV184BK, XLV174, XLV263TN, XLV264BK, SG-W1ICD, SG-W2CD, 8YS302, ZCD7CD. PART No. RCTRH8122AFZZ RH8122A 5750p
3K, XLZ463TN, XL2464BK, XL2574, XL2674, XTMXG7, XTMXGY, XTS60 OPTIMABS 3300p QT-50CD, QT-60CD, QT80CD. PART t;l\(;.zl;CTRHBudAFZZ 2::382\: ;mg
oD DXR-840B. PART No. RCTTRH8130 p
P660SG, DP8020, DPEY, L1000D KSS152A 1600; CDS360E, 360H, 370, 450H/E, CMS150CDH, CMSR400CDH, CP150, CPRA0G, CPS360, 370.
DP1510, DP2010, DP2030, DP3010, DP3030, DP3050, DP4030, DP491, DP5010, DP5030, e PART No. RCTRHB136AFZZ RHBI36AF __4500p
DP520, DP7030, DP7040, DP7050, DP730, DP920, DP930, DP950, DPM650,DPMB630, SONY
), DPMB50, DPM991, DX6620, M225, M25, M50, M850, PD3030, PDM91, RDX25, KSS240A KSS240A 3000p
i)(DCaIf UD202, UD302 KSS210A 1800p KSS121A KSS121A 3500p
PC72, DPC77, DPC80, DPC32 KSS220A 2500p KSS151A KSS151A 1800p
P2050, DP3060, DP501, DP5060, DP722, DP76, DPBS, DPBY, M77A, PD3060, KSS210A KSS210A 1800p
’D70 UD701, UDSO, XE5 KSS240A 3000p KSS210B KSS2108 2000p
PC521, DPC531, DPC63 1K, DPC721, DPC731 KSS331A 3400p KSS220A KSS220A 2500p
IP2060. PART No: RCTRH8136AFZZ RH8136A 4500p KSS331A KSS331A 3400p
iNIc KSS360A KSS360A 2600p
|SLP202A, SLP212A, SLP222A, SLP277A, SLP377A, SLPATTAK, SLP4TIA, TECHNICS
\, SLPG200A, SLPGA00A, SLPGS00AK, SLPGS00AS, SLPJ24A, SLPJ26A, SLP200, SLP230, SLP250, SLP333, SLP555, SL.P777, SLP999,SLPA10, SLPC20, SLPJ25,
'SLPJ2BA, SLPJ325A, SLPJ325A, SLPJ3TA, SLPJ3BA, SLPJ4GA 691-30209 55007 SLPJ45, SLPS700, SLPS900 SOAD70A 2350p
lion Code Price Description Code Price Description Code Price Description Code Price
A512120/230 RC900 650p | PANASONIC Y
t RC876  650p A514790 RC901  650p EUR51200 RC200  650p RMB04, RM605, RMB06 RC140  650p
RC891 650p | A5088470 RC902 @50p | TC2200 RC204  650p | 32 CHANNEL RC140  650p
RC896  650p A518612 RC903  650p VSQ0357/NV730 RC202  650p RM613 RC141  650p
SCLO02 RC31a  g50p | TNOIE2N RC203 850D | RMg3, RMB36 RCIE0  600p
RCBe4 esop | C2096 RC905  650p | PHILIPS ‘| Tatung
A511940 RC906  650p | RC5002,5154 RCI34  650p | pxa RC877  650p
e 655602H RC1920 650p | KT3NON TEXT RC135  650p RC70 RCBS3  650p
" Pl m g Roie e | pxjorasTTEXT RC83  650p
SALTEXT RC309  650p 'F';[f,'a’ 15 25122 gggp RC5991-UNIV RC300 5503 TELEFUNKEN
1,701556, 701156, 701336 RCB80  650p | Rgaos RC305 6503 E%gaT exT gggga ' gggp :gggg ggggﬂ gggp
RC882 650 p p
RCaB1 650 ?Sg}}‘fmﬁ 2538‘7‘ 238" RC5352 RC5352 650p | THORN/FERGUSON
6 VS5 RUK RC:8 es0p | RCE5 RCS375 6%0p | avas-a2 RC342  600p
. RCIO7 650p | V4l RCaB 50p | C5STANDARD Aoy b | 3vai RC3M  650p
P300 RC380  650p MULTICONTROL (17C20) RC311  650p P 3V57-58 RC628  650p
RCA01  600p | |oEwWE SALORA TX10 TEXT RC732  575p
30 RC600  650p SERIES L RC190  650p | TX10 STEREQ TEXT RC738  575p
P610 RC610  B50p el RC16 850 | g6173 RCe82  650p | T7g9-90-100 RC740  60Op
RC612  650p | MATSUI SANYO 355, V11 RC783  650p
PE50 RS0 650p 010270601 RC88  650p g)t(:&a RC222, RC228, RC238 gg;;g gggp TX100 FASTTEXT RC789  650p
VX770 RC892 650 50p
RCB60  650p P | xoe RC8Ba  Bagp | TX100 ST FASTTEXT RC783  650p
RC661  650p NOKIA PROFESSIONAL RC790  850p
VHR2300 RC890  650p
| SATELLITE RC550  650p RC628 RCS65  650p TOSHIBA
SLE830 RC140 650p | ORION SHARP CT937 RCY50  650p
655602 RC1920 650p RC53 RC892 650p | GOI21CESA, 123CESA, 204,251 RC140  650p cT9117 RCI51  650p

WE STOCK REMOTE CONTROLS FOR OVER 5,000 DIFFERENT MODELS
RING FOR MODELS NOT LISTED ABOVE ON 0181 900 2329

‘ Preprogrammed Universal Remote Control 2 way Preprogrammed Universal Remote

E remote control to operate Televisions, Videos and Satellite Receivers. + Replaces up to 2 remotes (TV/Satellite)
xiliary Options! « Simple key arrangement
ces up to 8 remotes with one « Simple 4 digit setup routine « Set-up by library review
pls 1000s of models * Teletext functions with Fastext Order Code: 2 WAY PRICE: 925p
large key) layout « Code Search Facility
and easy to operate * Replace broken or lost remotes
at remote not required

fode: 8 WAY PRICE: 1450p + VAT
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REPLACEMENT LINE OUTPUT TRANSFORMERS

Part No. Code  Price | HITACHI 45150119 LOT169 1500p | TLF 14520 F LOT40 1500p | 094-01020/0.7 LOTSY 1400p | 1-439-303-31 LOT94 1300p
AKAL 2424593 LOT44 1050p | 45150124 LOT137 1600p | TLF14521F LOT39 1850p | 094-01021/0.6 LOTS9 1400p | 1-439-303-32 LOT94 1300p
45150344 LOTS6 1650p | 2432101 LOT79 1600p | 45150146 LOT136 1600p | TLF 14567 F LOT39 1850p | 094-01027/0.0 LOT186 1825p | 1-439-311-00 LOT95 1550p
10121401703 LOT278 1300p | 2432461 LOT169 1500p | 45150301 LOT169 1500p | TLF 14568 F LOT40 1500p | 094-01038/0.7 LOT245 1900p | 1-439:311-11 LOT95 1550p
101-220005-03A  LOT72 1600p | 2432611 LOTS0 1800p | 45150302 LOT180 1550p | TLF 14584 F LOT41 2000p | 094-01052/0.8 LOT186 1825p | 1-439-311-13 LOT95 1550p
D 050/37 LOT27 1450p | 2432651 LOT80 1800p | 45150304 LOT169 1500p | TLF 14586 F LOT42 1800p | 094-01057/1.1 LOT285 1450p | 1-439-311-31 LOTS5  1550p
D 053/37 LOT207 1550p | 2432761 LOT169 1500p | 45150305 LOT180 1550p | TLF 15606 F LOT256 2000p | 610.018.6620 LOT189 1650p | 1-439-311-32 LOT95 1550p
D 056/37 LOTS6 1650p | 2432981 LOT37 1200p | 45150306 LOT168 1550p | TLF 70012 LOT78 1500p | 610.018.6637 LOT215 1800p | 1-439-331-22 LOT96 1550p
D 059/37 LOT200 1400p | 2432981 LOT37 1200p | 45150308 LOT22 1250p | TLF70012F LOT78 1500p | SHARP 1-439-331-41 LOT98 1550p
D 069/37 LOTS6 1650p | 2432982 LOT37 1200p { 45150309 LOT178 1500p | TLF70012A LOT78 1500p | RTRNF 1220 CEZZ LOT39 1850p | 1.439-332-00 LOT99  1600p
FCM 2015 AL LOT78 1500p | 2433011 LOT171 1650p | 45150310 LOT168 1550p | TLF 70018 LOT274 1550p | RTRNF 1783 BMZZ LOT202 1800p | 1.439-332-11 LOT9  1600p
FERGUSON 2433012 LOT171 1650p | 45150313 LOT30 1250p | TLF70018F LOT274 1550p | RTRNF 1783 CEZZ LOT202 1800p | 1.439-332-21 LOT99 1600p
000-3508-001  LOT38 1250p | 2433014 LOT171 1650p | 45150314 LOT174 1400p | TLF 70161 LOT278 1300p | RTRNF 1786 BMZzZ LOT211 1850p | 1.439.232.41 LOT100 1500p
00D-3508-002  LOT38 1250p | 2433212 LOT168 1500p | 45150315 L0T22 1250p | TLF 70162 LOT72 1600p | RTRNF 1786 CEZZ LOT211 1850p | 1.439.332-42 LOT101 1450p
00D-3508-003  LOT276 1400p | 2433291 LOT172 1350p | 45150318 LOT192 1850p | TLF 70162A LOT72 1600p | RTRNF 2000 BMZZ LOT214 1600p | 1.439-332-52 LOT100 1500p
00 0-3-515-001 PLY LOT276 1400p | 2433301 LOT246 1600p | 45150319 LOT30 1250p | TLF 701628 LOT72 1600p | RTRNF 2002 BMZZ LOT307 1450p | 1.439.233-00 LOT270 1550p
00D4208001  LOT79 1600p | 2433441 LOT188 1900p | 45150320 LOT190 1650p | TLF 70162G LOT72 1600p | RTRNF2002CEZZ LOT307 1450p | 1439333.11 LOT270 1550p
00D4208002  LOT79 1600p | 2433442 LOT191 1600p | 45150322 LOT196 1650p | TLF 770018 LOT274 1550p | RTRNF 2003 BMZZ LOT308 1350p | 4.439.333.12 LOT270 1550p
00D4235.002  LOT240 1250p | 2433451 LOT81 1350p | 45150324 LOT194 1550p | PHILIPS RTRNF 2004 BMZZ LOT307 1450p | 1.439.363.11 LOT268 1400p
00 D4.235-002 HTI LOTS1 13s0p | 2433452 LOTS2 1250p | 45150325 LOT22 1250p | 482214010142  LOT142 1800p | RTRNF2005BMZZ LOT308 1350p | ;439.363.21 LOT268 1400p
00D4-235-00201G LOTS1 1350p | 2433453 LOT82 1250p | 45150326 LOT198 1550p | 4822140101145 LOT134 1450p | RTRNF 2006 BMZZ LOT308 1350p | 4 439.287.11 LOT311 1450p
00 D4-260-004 HTI LOT38 1250p | 2433455 LOT234 1600p | 45150328 LOT27 1450p | 482214010146  LOT112 1700p | RTRNF 2007 BMZZ LOT307 1450p | q43g.387.21 LOT31 1450p
00H-0-701-2400  LOTI82 14s0p | 2433521 LOT85 1600p | 45150329 LOT193 1650p | 482214010151  LOT102 1700p | RTRNF 2023BMZZ LOT310 1500P | 4 439.416.11 LOT255 1600p
06D3083001  LOTS? 1280p | 233580 LOT22 1250p | 45150330 LOT179 1550p | 482214010161  LOT103 1250p | SONY 143941612 LOT255 1600p
06D3083002  LOTB2 1280p | 243972) LOTa3 1400p | 45150331 LOT207 1550p | 4822140 10171  LOT104 1500p | 3753100 LOT275 1500p | 1430 41627 LOT255 1600p
0603084001  LOT23 1a00p | 2439751 LOT01 1300p | 45150334 LOTS6 1650p | 482214010176  LOT114 1150p | 1-439-243-00 LOTS1 1600p | 1 a3 416 53 LOT255 1600p
0602087001  LOT23 1a00p | 2439752 LOTO1 1300p | 45150335 LOT193 1550p | 482214010194  LOT105 1500p | 1-439-243-11 LOTS1 1600p | 1 40 sc y LOT255 1600p
0603088001  LOTa4 1asop | 2433752 LOT250 1350p | 45150338 LOT27 1450p | 482214010198  LOT116 1600p | 1-439-243-12 LOT91 1600p | 4’420 %1ccq LOT255 1600p
0603093001  LOT204 1600p | 2233891 LOT23 1400p | 45150340 LOT200 1400p | 482214010201  LOT104 1500p | 1-439-243-31 LOT229 1700p | 7mo"on>0 LOT271 1550p
05D 3095001  LOTE? 1o00p | 2433892 L0T84 1450p | 45150341 LOTS6 1650p | 482214010236  LOT118 1550p | 1-439-243-32 LOT229 1700p | LOT275 15008
06D3095002  LOTE? 1tcoop | 2433893 LOT23 1400p | 45150343 LOT196 1550p | 482214010246  LOT111 1500p | 1-439-243-41 LOT229 1700p | rociit s
08D333512.001 LOT204 1600p | 2233952 LOT33 1000p | 45150344 LOTS6 1650p | 482214010247  LOT105 1500p | 1-439-244-00 LOT48  1600p | - LOTI31 1450p
FETX 10090 DEG LOTO4 1500p | 2234002 LOT200 1400p | 45150346 LOT201 1550p | 482214010254  LOT107 1450p | 1-439-244-11 LOT48 1600p | -7 o0 LOTT31 1480p
ErcnvncMlcrocies 2434141 LOT33 1000p | 45150350 LOT27 1450p | 4822140 10263  LOT117 1550p | 1-439-244-21 LOT48 1600p | o0, TomisiRiaE
0P | 2434141 * LOT33 1000p | 45150351 LOT27 1450p | 482214010269  LOT210 1350p | 1-439-244-31 LOT48  1600p 0p
FETX 100 100 DEG LOT34 1500p | 7434774 LOT44 1050p | 45150375 LOTS6 1650p | 482214010271  LOT208 1650p | 1-439-256-00 LOT45 1e50p | 37013 LOT131 1450p
GRUNDIG 2434274 LOT44 1050p | 45161601 LOT22 1250p | 482214010274  LOT123 1450p | 1-439-256-11 LoT45 1e50p | 37014 LOT131 1450p
29201.008.01 LOT153 1750p | 5434453 LOTS6 1600p | MITSUBISHI 482214010282  LOT122 1300p | 1-439--256-21 LoT4s 1es50p | 37016 LOT131 1450p
29201.014.01 LOT140 1500p | 5434455 LOT234 1600p | 731003 LOTS1 1550p | 482214010283  LOT104 1500p | 1-439-256-22 LoTas 1650p | 37016 LOT131 1450p
29201.015.01 LOT143 1400p | 3434593 LOTa4 1050p | 27616399 LOT49 1500p | 482214010294  LOTi25 2150p | 1-439-276-21 LOT230 1700p | 37077 LOT131 1450p
29201.017.01 LOTE0 1250p | 7435062 LOT296 1400p | 334 B07803 LOTS0 1450p | 482214010306  LOT110 1200p | 1-439-280-00 LoT92 1eo0p | 37018 LOT131 1450p
29201.018.0 LOT163 1300p | 2435121 LOT87 1000p | 334 B 078030 LOTS0 1450p | 482214010325  LOT132 1500p | 1-439-280-13 LOT92 1600p | 37019 LOT131 1450p
29201.018.02 LOTE1  1700p | 2435131 LOT251 1450p | 334 B08104 LOT74 1600p | 482214010326  LOT122 1300p | 1-439-286-00 LOT46 1300p | 1810951 LOTS5  1400p
29201.019.01 LOT62 1250p | 2435141 LOT282 1300p | 334808108 LOT295 1600p | 482214010328  LOT124 1450p | 1-439-286-11 LOT46 1300p | 2433751 LOTO1 1300p
29201.019.02 LOT62 1250p | 2435301 LOT8S 1450p | 334 P 18506 LOT5t 1550p | 482214010349  LOT106 1260p | 1-439-286-12 LOT46 1300p | 2433752 LOT250 1350p
29201.022.01 LOTE3 1700p | 2435671 LOT8Y 1600p | 334 P 18507 LOT75 1500p | 482214010353  LOT284 1460p | 1-439-286-13 LOT46 1300p | 23236023 LOT281 1300p
29201.022.02 LOT166 1600p | 2435201 LOT109 1200p | 5908-05008A-AA LOTIO 1500p | 482214010356  LOT284 1400p | 1-439-286-21 LOT46 1300p | 23236052 LOT131 1450p
29201.022.03 LOT165 1350p | 2436202 LOT109 1200p | D 10837 LOT49 1500p | 4822 140 10367 LOT286 1400p | 1-439-288-00 LOT228 1750p | 23236098 LOT288 1400p
29201.022.04 LOT165 1350p } 2432101-2 LOT79 1600p | DCF1577 LOT273 1700p | 482214010369  LOT109 1200p | 1-439-288-12 LOT228 1750p | 23236198 LOT288 1400p
29201.022.04A LOT165 1350p | 2433451H LOT8T 1350p | DCF2077A LOT272 1300p | 4822140 10381 LOT128 1300p | 1-439-289-00 LOT47 1400p | 23236255 LOT289 1500p
29201.024.01 LOTB5 1500p | 2433453H LOT82 1250p | KFS 602268 L0T279 1550p | 482214010384 LOT127 1550p | 1-439-289-21 LOT47 1400p | 23236424 LOT129 1400p
29201.024.04 LOT164 1400p | 2433891H LOT23 1400p | MSH-1FBWOS LOT78 1500p | 4822 140 10395 LOT116 1600p | 1-439-289-22 LOT47 1400p | 23236425 LOT288 1400p
HINARI 2433892G LOT84 1450p | NIKKAI 4822 140 10406 LOT73 1150p | 1-439-289-31 LOT47 1400p | 23236428 LOT289 1500p
154 138K LOT24 1500p | LT.T. BABY10 LOTS7 1450p | 482214010421  LOT109 1200p | 1-439-294-00 LOT93 1450p | 3122113837011 LOT131 1450p
51139141 LOT24 1500p | 45150108 LOT113 1400p | ORION 482214017078 LOT103 1250p | 1-439-294-11 LOT93 1450p | 150F6D LOT13t 1450p
5114184 1 LOT24 1500p | 45150115 LOT136 1600p | 3714002 LOT02 1500p | SANYO 1-439-294-21 LOT269 1550p | TFB 4039 AD LOT293 1550p
CFasA LOT24 1500p | 45150116 LOT139 1675p | PANASONIC 094-00020/0.9 LOT113 1400p | 1-439-303-00 LOT94 1300p | TFB 4048 AD LOT281 1300p
HM51-1411834-1  LOT24 1500p | 45150117 LOT139 1675p | TLF 14512F LOT39 1850p | 094-00035/0.2 LOT162 1350p | 1-439-303-1% LOT94 1300p | TFB 4048 BD LOT281 130 0p

e d e B B R e B g UNIVERSAL TRIPLER

NIKKAI BABY 10

ORDER CODE : BABY 10
~ PRICE: £10.00

Frde A Al

Universal Pre-Programmed Brand Replacement Remote Controls

PLEASE PHONE US FOR ANY
TRANSFORMERS NOT LISTED,
AS THIS IS JUST A SELECTION

OF THE PARTS THAT WE STOCK

X 5% 5 5 % 5%
S 3% 5 % % %

@ Brand for Brand Replacement @ Pre-Programmed for the latest models
Each remote covers the major functions for TVs from As well as operating current and earlier Models
one major manufacturer as well as many clones. these remotes also contain information for operating

@ Codeless set-up new TV models

® Teletext and Fastext ‘ ® Replaces broken and lost remotes
All these remotes support Fastext and a wide range of
other Teletext functions ® CE approved

BRAND ORDER CODE BRAND ORDER CODE
PANASONIC RCUNIO1 MITSUBISHI RCUNI05
SONY RCUNI02 NOKIA RCUNIO6
PHILIPS RCUNIO03 SAMSUNG RCUNIO07
HITACHI RCUNI04

PRICE: £8.50 + V.A.T.

GRANDATA LIMITED :
K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE, SOUTHWAY,
WEMBLEY, MIDDLESEX, ENGLAND. HA9 0OHB
Telephone: 0181 900 2329 Fax: 0181 903 6126 E-Mail: grandata.ltd@btinternet.com
OPEN Monday to Friday 09:00 - 17:30  Saturday 09:00 - 14:00
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HELP WANTED

The help wanted column is intended to assist readers who require a part, circuit
etc. that’s not generally available. Requests are published at the discretion of the
editor. Send them to the editorial department - do not write to or phone the
advertisement department about this feature.

Wanted: New or good used LOPT
(type FEA214) for a 17in. CTX
monitor, CPS-1760 Proscan. Colin
McCormick. Please call 01752 405
201 evenings or e-mail colin-
mc@mail.eurobell.co.uk

Wanted: Service manual or circuit
diagram (photocopy OK) for the
Sharp PA-W1410 word processor.
Bill Young, Foxgloves, Church
Lane, Redmire, Leyburn, N.
Yorkshire DL8 4EQ. 01969 622
598.

Wanted: Mullard DG7-5 CRT for
a Mullard valve tester, and a
Cossor 807 valve (or Air Ministry
A/M TIOE/8) for a Cossor 339
oscilloscope. H. Fenn, 111 North
Walsham Road, Norwich, Norfolk
NR6 7QG. 01603 425 557.
Wanted: Circuit diagram (photo-
copy OK) for the Ayr Viewdata/
teletext add-on unit Model T1, or
any service information. R.E. Holt,
46 Osborne Parc, Helston,
Cornwall TR13 8NZ.

Wanted: MB88536 IC for the
Sanyo TV Model CTP6135-00.
Alfred Moores, 14 Edward Street,
Norwich, Cheshire CW9 7DQ.
01606 331 006.

Wanted: Philips/Pye Model
24CE3270/05B Fastext set for
spares. Will pay cash and collect.
A. Watt, Bryn Gelli, Unch Y
Maes, Dolgellau, Gwynedd. 01341
423 096.

Wanted: Complete upper and-
lower drum assembly for the
Mitsubishi HSM34, or alternatvely
a complete scrap machine. James
Burch, 9 Groveland Road,
Beckenham, Kent BR3 3PU. 0410
626 002.

For disposal: Many copies of
Television going back over the last
25 years. Please send for list. R.W.
Moxon-Groves, 22 High Tree
Close, Ongar Hill, Addlestone,

Surrey KY15 1BT. 01932 854 122.

Wanted: Service manuals or cir-
cuit diagrams for the JVC KS-
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RT404 car radio-cassette unit and
the Murphy CD200 stereo compact
disc player. Photocopies OK. W,
Craig, 15 Windsor Crescent,
Rothwell, Leeds LS26 OLN. 0113
282 4743.

Wanted: LOPT for the Goodmans
Compact 100 PCTV. Michael
Pope, 76 Barkby Thorpe Lane,
Thurmaston, Leicester LE4 8GS.
01162 602 270.

Wanted: Instruction manual (pho-
tocopy OK) for a Grundig VPS550
VCR. Also a Maplin UHF tuner kit
(code no. LPO9K) built or not.
David Roberts, No. 5 Pendower,
Lloyd Street West, Llandudno, N.
Wales LL30 2BE. 01492 877 952.
Vintage Equipment: I repair vin-
tage wireless sets and associated
equipment and also collect old
radio receivers. I would be happy
to hear from anyone who wishes to
dispose of any old sets or has a
service/spares requirement. Steve
Farley, 128 Hawthorn Road, King-
standing, Birmingham B44 8QA.
0121 382 1312, fax 0121 382
1558.

Wanted: SDA2011 microcon-
troller chip or complete front panel
for the Grundig CUC2410 chassis,
and an MAB8441P front-panel
microcontroller chip for the CD
player in a Philips FCD565/35 hi-
fi system. Owen O’Reilly,
Belfield, Gay-brook, Mullingar,
Co. Wesymeath, Ireland.

Wanted: Fairly up-to-date set-up
chart for the B & K 467 CRT
tester (my one, 497-022-0-586,
1986, is out of date). Loan or sale,
photocopies OK. Also
510ABCB22P tube for the
Mitsubishi Model 2027; circuits or
an IC list for the SAFT fast-charge
Mk II; and a colour tube
data/equivalents book. Michael J.
Levy, 19 Totternhoe Close,
Kenton, Harrow, Middx HA3 OHS.
0181 907 3620.

Request: Because of a mail deliv-

ery problem while I was away,
some replies to my request for
valve radio/TV spares (January
issue, page 186) may have gone
astray. Could anyone who didn’t
receive a reply from me please
write again? Steve Taylor, 11
Charnborough Road, Coalville
LE67 4SF.

Wanted: Working power supply
for the Panasonic NVL28 VCR. M.
Shafiq, 4 Leighton Road, Old
Trafford, Manchester M16 ONX.
01706 621 015 or 0956 668 524.
For disposal: Copies of Radio and
Television Servicing from 1953-62
for sale at £5 per volume plus
postage or collect. Phone Nick
Hunter on 01162 872 397.
Wanted: Any information — cir-
cuit diagram, service manual,
instructions, parts list — for the
floor-mounted Pye studio video
projector dating from about 1980.
Thanks to all who contacted me
about TDA chips — I now have
plenty. Richard Gifford, 4 Gipsy
Lane, Needham Market, Suffolk
IP6 8DY. 01449 723 009.
Wanted: VPT PCB, working or
not, for the Salora SV9900 VCR. I
have for disposal service manuals,
counting tubes, semiconductors
(including older US types), video
and TV parts, some 200 ICs in ori-
inal packs and other electronic
goodies, all at a reasonable price.
Please fax Greg Strange, [.LEng.,
G8IWIJ on 0151 327 5971.
Wanted: Line hold control, circuit
reference 1404, for the JVC Model
3040UKC Sin. portable mono
TV/FM radio receeiver. David
Parkinson, 84 Abbotsbury Road,
Broadstone, Poole, Dorset BH18
9DD. 01202 255 103.

For disposal: CD-ROM edition
(PC) of Electrotech’s Service and
Repair Encyclopaedia of Domestic
Electronic Equipment. Send SAE
for details to Mrs R.A. Thomas, 52
Forge Close, Caerleon, Gwent.

READER SERVICE
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Reports from

Philip Blundell, AMIEEIE
Richard Flowerday
Eugene Trundle

David Smith

Mavrice Kerry

Roger Burchett and
Pete Gurney, LCGI

Goodmans VN6000

If one of these machines comes in
dead with no blown fuses, check
the E 5-8V line at plug P801 in the
power supply — the PCB has the
voltages marked on it. If the volt-
age is low, check C822 (330pF) by
replacement. P.B.

Philips VR268
This machine was faulty from new.
When a recording was made then
played back, the picture would
fade to snow — as if the heads were
becoming dirty. The picture would
return when the tape was rewound.
All became clear when an LP
recording was tried. The machine
didn’t sense that it was an LP
recording, playback being in the
SP mode. A problem with the con-
trol track? Yes, the machine was
intermittently failing to record the
control track. Link 9604, which is
by the threading belt pulley, was
broken. A new wire link restored
normal operation. P.B.

JVC HRJS610EK

For a dead power supply with no
blown fuses, check C12 (2-2pF) by
replacement. P.B. '

Grundig GV540

This machine worked all right
mechanically, but with playback
and E-E operation there was no
sound or video (just a blank
screen) from the modulator. Scope
checks showed that the TDA8540
video switching chip IC7770 was

VCR Clinic

not switching the signal to the
modulator.

A look through the on-screen
menus and the special features
revealed no reason for this, so a
new TDA8540 was fitted. It made
no difference. Fortunately by this
time we had a new GV540 in
stock, so comparisons could be
made. By using both traces of a
double-beam scope, I found that
the 12C bus signals to IC7770 dif-
fered between the two machines.
But why? I was about to swap the
main boards over when I spotted
an IC with a socket. Replacing it
restored the signals. The chip was
IC7250, the operating system
EPROM. P.B.

JVC HRD580EK
The only thing this machine would
do was to display a flashing clock
and a hyphen where the channel
indicator should be. Checks
showed that the standby voltages
were all present, correct and clean.
Scope checks on the clock oscilla-
tors proved that they were all
working normally. With this in
mind I decided to replace the mem-
ory chip IC602, which cured the
problem.

Note that the machine will play
without IC602 being present — a
useful test if you suspect it. R.F.

Daewoo V21 (V215,
vai5

‘Extreme tiredness’ would best
sum up the trouble with this
machine. The cassette was stuck
inside because there was not
enough ‘urge’ to eject it. Tape
threading was very slow.
Unthreading was equally slow,
after which the deck would go
back to sleep. This was all because
the voltage on the ever-14V line
had fallen to 7V. The 14V supply
reservoir capacitor C818 in the

power supply section was 1-Cir-

cuit. E.T.
Panasonic NVL28

We’ve had two cases rece of
the fluorescent display pai im-
ming or extinguishing inte tent-
ly. The cause was traced t /-
joints, in one case at pin 7 he
chopper transformer T110 id in
the other at the componen e
jointing of the links conne to
pins 12 and 13 of P1001 ¢
main PCB. E.T.

w

JVC HRJ200

At random times in the E- d
record modes the picture 3 ound
would be lost, with a coar: aistle

on sound and patterning oi

vision. Playback was OK :

times. Prolonged scope ch -
because of the intermittent re
of the fault — proved that t E
module TNR2 was going 1 ble.
A new module cured the >m.
E.T.

Philips VR813

The intermittent fault witl > of
these machines took the f of
cassette ejection, deck sh wn,
clock readout pulsing anc ny
other symptoms. The int
between the symptoms a ring
would sometimes be sev days.
Someone had apparently  ady
replaced the microcontrollér chip.
We traced the cause to dry-joints
between P1 and the power supply
PCB. The mode switch on the
Panasonic G deck used in this
machine was also changed. E.T. -

Hitachi VIF860E

There had been a mains power fail-
ure: when the power was restored
this machine remained dead.
Replacing C6 (1pF, 250V, 105°C)
restored normal operation. To
ensure reliability we also replaced
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the 180k(2 start-up resistors R3 and
R4.D.S.

Mitsubishi HSB27

When this machine was powered it
worked perfectly except for the
fact that in the play mode loops of
tape were left. There was no take-
up. Once I’d got the tape out 1
noticed that the felt pad had fallen
off the half-loading arm. Don’t be
tempted to refix it without remov-
ing the arm, as the rubber washer
beneath it may be decomposed,
leaving a sticky mess — I’ve had
this with the last two of these
machines that came in.

Once the gunge had been
removed, a little grease applied, a
new washer fitted and everything
reassembled the machine produced
immaculate pictures. D.S,

Aiwa FX2500/FX3500
These two machines both had
clock update problems. The time
could be set correctly in the
evening. The next day it would be
one hour fast or slow.

While observing one machine in
the workshop I noticed that at
12:00 noon there was no change
but at 12:01 the PDC flashed off
and on and the time changed to
13:01. By 12:02 it was at 13:03.

The microcontroller chip uses
teletext data to set the clock at cer-
tain times during the day and night.
The PDC and time signals are
decoded by the SDAS5649 chip
IC106. Replacing this item in both
machines cured the timer problems.
M.K.

Soundwave VCR961

This machine is identical to the
Alba VCR7310 and the Orion
D1096. Very low playback audio
was the symptom. As a buzz could
be induced in the speaker by touch-
ing the back of the ACE head, a
new head was fitted. This failed to
cure the fault. Neither did replac-
ing the LA7286 chip IC5001. After
much checking the culprit turned
out to be C5028 (1pF, 50V), which
was very low in value and leaky.
It’s connected to pin § of IC5001.
A replacement restored the sound
level. M.K.

Aiwa HVF3500

There was a tape stuck in this
machine, but it would still lace up.
To sort out the cause of the prob-
lem I had to dismantle the machine
to get at the underside of the main
PCB - you have to do this with
machines from more and more
manufacturers nowadays. A careful
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examination of the power supply
area then revealed a bad dry-joint
at the emitter of Q601. Once this
and other suspect joints had been
resoldered and the machine had
been reassembled it worked per-
fectly.

We’ve had intermittent mechan-
ical and electrical faults, such as no
drum rotation, because of poor
contact with the flexible PCB links
that connect the drum and capstan
motors to the base PCB. Modified
parts are available from Aiwa: DM
lead CB part no. 58 065 130 120
and CM lead CB part no. 58 065
130 111.

I also clean the base PCB spring
contact pads with a pencil eraser
and the spring contact on the main
board, finishing off with alcohol.
This mechanism (TN6500) is used
by other manufacturers. M.K.

Toshiba V209

The symptoms were as follows: the
carriage would shuffle in and out;
the cassette symbol was perma-
nently lit; and no functions would
operate though the correct symbols
would light up in the display. The
cause of all this was the front load-
ing switch S122, which was per-
manently closed. It should open
when eject is completed. The lever
that operates it moved cotrectly,
but the clear plastic cover-cum-
operating block was missing. A
new switch restored correct opera-
tion. R.B.

Ferguson 3V48

A quickie on this machine: the
cause of intermittent drum rotation
was found to be a dry-joint at the
2SB1052 transistor Q1. R.B.

Sony SLV625
Rewind and fast forward were par-
ticularly noisy, and there was a
slight but noticeable rhythmic
knock during playback. When 1
watched the toothed drive belt in
the play mode it was obvious that
the tension was varying. The
machine was considerably quieter
in all modes when the belt has
been removed and cleaned, also the
drive gear on the capstan shaft.
There’s a temptation to strip out
the reel drive gears and look for
problems here when the fault is
more fundamental and easier to
cure. R.B.

Goodmans VP2300

This machine uses the Philips
Turbo deck. It was unable to load a
cassette — and for good measure a
coin was rattling around inside it.

There was only 1-2V at the load-
ing/mode motor, also at its drive
chip 1C7402. R3483, a 2-2Q safety
resistor which is connected to the
15V rail and is next to the chip,
was open-circuit. A replacement
cured the fault. P.G.

Amstrad TVR3
There was no take-up. The usual
belts, also the soft brake on the
take-up reel, had fallen off. In addi-
tion, this time the take-up brake
rubber had decomposed and coated
the reel turntable with a ring of
sticky gum which had eventually
seized up the whole assembly. A
new take-up reel table and brake
assembly restored normal operation.
Another of these machines came
to us from a local dealer. It would
shut down after six seconds of
play. The machine had been
stripped and cleaned, after which
the present fault had appeared. My
first thought was the take-up rota-
tion sensor, as the counter was
erratic to say the least — when it
worked at all. But I was told that it
had already been replaced. After a
lot of head scratching 1 discovered
that the spacer washer had been
left off the take-up spool. As a
result the sensor was almost satu-
rated. A replacement washer cured
the fault — it had obviously fallen
off when the machine had been
stripped. P.G.

Goodmans GVR4500

I’ve had a number of these
machines, which use a Daewoo
deck, with no tape take-up because
of a bent idler unit. This time the
idler unit was straight, the cause of
the problem being the cassette tray
which was bent down slightly. As
a result the idler couldn’t move.
Straightening the tray cured the
fault. P.G.

Goodmans PD1700
Patterning on the playback picture,
more noticeable with a dark back-
ground, is a problem I’ve had with
several of these machines. It seems
to affect only some of them how-
ever. If the screws are left out of
the rear of the upper case, or the
upper case is removed, there’s no
earth connection to the bottom
cover plate. This picks up radiation
from the power supply and trans-
fers it to the lower drum and head
amplifier. To prove the point,
remove the plate. My cure is to add
a soldered lead between the power
supply can and the plate instead of
relying on multiple screws to make
good contact. P.G.
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Thomson TX805 Technology

In this concluding instalment J. LeJeune describes the combined chop-
per/line output stage, which is known as the Wessel circuit, also the
drive and protection arrangements

Fig. 1: Basic
elements of
the Wessel
circuit as
used in the
TX805 chas-
sis.
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the Thomson TX805 small-screen TV chassis. We

left for separate consideration this month the com-
bined chopper/line output stage, which uses an arrange-
ment called the Wessel circuit.

It’s not the first time that this circuit has appeared in
TV sets in the UK. The TX80E chassis, predecessor to
the TX805, used it. Older readers will recall the
Ferguson 9000 series chassis, which was introduced in
1975. Tt used the same basic circuit, which Ferguson ref-
ered to at the time as the Syclops (synchronous chopper
and line output stage) circuit. Shortly after that, in 1978,
Rank Radio International imported a small-screen Saba
chassis that featured the circuit. This chassis was used in
the Bush BC6004 and one or two other RRI models.

The basic idea is to use a single switching transistor, in
the TX805 an S2000AF, as both the chopper and line
output transistor, with separate chopper and line output
transformers in its collector circuit. An isolating diode
separates the driven end of the two transformers’ prima-
ry windings. There are advantages to operating the
chopper circuit at the line frequency, including the fact
that a single drive system is required.

The chopper transformer is used solely to generate the
HT supply for the line output side of the circuit. With
the exception of the supplies required for standby oper-
ation, all the other supplies are derived from the line
output transformer.

I ast month we covered most of the circuitry used in

Basic Circuit

Fig. 1 shows the basic elements of the Wessel circuit
with component reference numbers that relate to the
TX805 chassis. TP10 is the single chopper/line output

; —0103V
,I7CP17
LPO4
. - o Scan
l l circuit
DP13 TCP‘IB TCP19
D398

transistor and LP03 the chopper transformer. This trans-
former’s primary winding is fed with some 320V which
is produced by the mains bridge rectifier circuit.

TPI10 is switched on about half way through the line
scan. Current then flows through the chopper trans-
former’s primary winding and also, via the isolating
diode DP10, the line output transformer’s primary
winding (LP04). When TP10 is switched off, rectifier
diode DP11 switches on, charging CP17 to produce an
HT supply of some 103V to power the line output cir-
cuit.

When TP10 is switched off DP10 also switches off.
The line output side of the circuit then operates in the
conventional manner to produce the flyback followed
by the first half of the line scan. To recap on this, tuning
capacitors CP18/CP19 produce, with LP04, a positive
half-cycle of oscillation during which the scanning
beam is returned to the left-hand side of the screen.
When the oscillation tries to swing negatively, the effi-
ciency diode DP13 conducts and the first half or so of
the forward scan is produced. TP10 is then switched on
to complete the forward scan and drive the chopper
transformer.

The squarewave drive at the base of TP10 is timed to
meet the requirements of the chopper action and the line
output stage operation.

Drive Circuitry

Fig. 2 shows the mains rectifier, standby switching and
Wessel drive circuitry. Bridge rectifier DP26-29 pro-
duces some 320V across its reservoir capacitor CP31.
This is the feed to the primary winding (pin 12) of the
chopper transformer. In addition, RP44/42/41/DP02
bias the base of the 12V regulator transistor TP15,
which supplies the standby switching transistors
TP11/12 and also, via LED DKO1, the microcontroller
circuitry (see Fig. 8 last month). When TP12 is switched
on by the microcontroller circuit — its emitter is con-
trolled by pin pin 20 of IRO1 while its base is connected
to the ‘start’ line — TP11 in turn switches on and the
Wessell drive circuit comes into operation.

For regulation, we need a variable mark-space ratio
pulse waveform to drive the base of the chopper/line
output transistor TP10. The origin of this is the charging
circuit RP12/CP03 — both are close-tolerance compo-
nents. CP03 is charged via RP12 from the voltage at the
junction of RP12/RP03. This voltage is controlled by

_the conduction of the error sensing transistor TPO3,
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Fig. 2: The mains bridge rectifier, standby switching and Wessel drive circuitry. TP15 is type BUT11AX or ON4843, part no.
16004610. RPO7 is 6-8kQ in 14in. sets, 6-19kQ in 20in. sets.

whose emitter voltagé is stabilised by the 2% tolerance
zener diode DP06 while its base is fed via a potential
divider network that’s connected across the line output
stage’s 103V supply (see Fig. 1). Should the latter vary,
the voltage at the junction of RPO3/RP12 will vary,
altering CP03’s charging time. PP0O1 enables the HT and
the voltages derived from the line output transformer to
be set up.

CPO3 is discharged at line frequency intervals by
TP02/TPO1. When the amplitude of the voltage devel-
oped across CP03 as it charges, and thus the voltage at
the emitter of TP02, exceeds the voltage at the base of
this transistor it will switch on.-'TPO1 in turn switches
on, and CPO3 is discharged. These transistors then
switch off, since TP02 is once more reverse biased. The
free-running frequency is slightly lower than the line
frequency. So positive-going line sync pulses from pin
20 of ILO1 (see last month) are fed to the base of TP01
to switch the discharge transistors on.

The net result of all this is a sawtooth waveform,
whose rise time is controlled by TPQ3, at the base of
TPO4. The output from this buffer transistor is AC cou-
pled (to provide a DC block) to the base of TP0S, with
- DC restoration by DP37. RP14/15 attenuate the saw-
tooth waveform. TPOS acts as a pulse-width modulator
— Fig. 3 illustrates its action. It switches on when the
sawtooth voltage waveform at its base rises to 0-7V.
TP06, which had previously been forward biased via
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Fig. 3: How the pulse-width modulator transistor TPO5 generates a
variable mark-space ratio pulse waveform at its collector. The ratio
depends on the amplitude of the sawtooth waveform applied to its

base.

RP16, then switches off. TP09 in the line driver circuit
is now forward biased via RP76, while TP13 is reverse
biased. TP10 is then switched on.

When TPOS switches off, TP06 switches on, TP09
switches off, TP13 switches on and TP10 switches off.
TP10’s base drive network is interesting. When TPQ9 is
on and TP13 off (TP10 is then forward biased and thus
on), CPO8 is charged to a maximum of 2-7V (set by
zener diode DP21). When TPQ9 is switched off and
TP13 switches on, CP08’s positive plate is effectively
earthed. The base of TP10 is thus driven negatively as
CPO08 discharges. This ensures a rapid turn off for TP10.
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Fig. 5: The

excess voltage
protection cir-
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20in. sets.
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Wessel Circuit

Fig. 4 shows TP10 and the circuitry it drives. We have
already described the circuit action (in connection with
Fig. 1). Note however that while the efficiency diode
DP13 is conductive during the initial part of the forward
scan DP10 is held non-conductive. Thus TP10 can be
turned on early in the cycle for the sole purpose of ener:
gising the chopper transformer LP03. Once DP13
switches off, TP10 can also drive the line output trans-
former LP04, via DP10.

Circuit Protection

There are several protection arrangements in the TX805
chassis. Some of the actions were described last month,
in connection with Fig. 8. '

The earthy end of LP03’s secondary winding is con-
nected to chassis via the low-value resistor RP92. DP90
produces a negative voltage across CP90. This is
applied to the base of the pulse-width modulator TPOS,
via DP92/DP94/RP90, as bias. The aim of this feedback

is to provide current limiting so that LP0O3 doesn’t satu-
rate, with loss of regulation. There is also a link to the
PROT’ line, via RP91 and DP96.

The line output transformer’s heater winding is also
connected to DXO03, see Fig. 5, which develops a posi-
tive voltage across CX02. This is monitored by the 2%,
10V zener diode DX02. Should the outputs from the line
output transformer rise because of failure of circuit reg-
ulation, DX02 will conduct applying a positive voltage
to the base of TRO6 (Fig. 8 again, last month). The start
line then goes low, switching TP12 (Fig. 2) off, and the
receiver reverts to standby.

Fault Finding

The chassis suffers from a common fault that results in
a virtually dead set. One or more of the resistors
(RP44/42/41) that bias the base of transistor TP15 goes
open-circuit. The usual culprit is RP41. There is never
any other reason for the failure of these resistors. You
won’t find any signs of overheating or any other indica-
tion of trouble. It could be that the resistors are damaged
by leadout wire preforming prior to insertion in the
PCB. A replacement resistor should be all that’s
required to restore normal operation.

Reliability is otherwise good. There are one or two
other points worth noting however, as follows.

The front LED, DKO01, can develop a high-resistance
state. There is then a reduced voltage feed to the 5V reg-
ulator TROS. If this can’t switch on, there is no supply
to the microcontroller circuitry so the set will again pro-
duce the no results symptom. As a quick check, short
across DKO1. This can be a tricky fault to diagnose if
you are not familiar with the chassis.

For intermittent colour dropout, replace the 4-43MHz
crystal QCO1.

Finally there are several BA157 rectifier diodes in the
power supply circuits. This device tends to be unreliable
and is a prime suspect in the event of a fault condition.

My thanks to Mark Paul for these fault notes.
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postage. Send orders to:
Television Back Issues,
Room L302, Quadrant House,
The Quadrant,
Sutton, Surrey SM2 5AS.
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The Toshiba 2505/2805DBT

John Coombes provides a fault-finding guide for these
complex receivers, which helped start the ‘home cinema’

market

ome eight years ago. It was one of the first ‘home

cinema’ receivers. There are numerous features
including a large, 28in. CRT with a special lavender
coating, Fastext and Nicam. The thick plastic cabinet
has a slim double baffle to give powerful (20W per
channel), good quality stereo sound. Frequency-synthe-
sis tuning provides selection of a hundred stations. With
the aid of two external speakers you can have Dolby
Surround Sound. A 25in. version, Model 2505DBT, was
also marketed. '

The Toshiba Model 2805DBT came on the market
s

Power Supply Faults

The chopper power supply is quite complex, with two
control chips, master and slave. The master chip is on
the secondary side of the circuit, the slave on the prim-
ary side. Fig. 1 shows the basic arrangement in greatly
simplified form. On the secondary side of the full circuit
there are two 5V regulators and a 12V regulator. The
L78MRO5 regulator Q806 provides the supply for the
microcontroller circuit,

Fortunately these sets have proved to be very reliable.
There is ohe misleading condition that can occur in the
power supply, giving the no results symptom, when
several faulty components have been replaced. Under
certain fault conditions C828, which is connected to pin
3 of Q803, will charge to some 3-8V: the receiver will
not come to life until this voltage has been discharged —
assuming that the fault has been cleared.

If the set is dead, check the voltage across the mains
bridge rectifier’s reservoir capacitor C818. No voltage
here could mean that the surge limiter resistor R805 or
the mains fuse F801 is open-circuit. In this case the
chopper transistor Q804 (2SC4288A) could be short-
circuit. If so, the two chopper control chips Q803
(TEA2164) and Q807 (TEAS5170) should also be
replaced. These chips can be ruined when Q804 is dry-
jointed. Set failure because of a fault in this area can
also occur when D817 (RU4A) in the snubber network
is short-circuit.

If the voltage across C818 is OK at some 320V, check
the start-up resistor R810 (82k€2, 3W). It may be open-
circuit or could have gone high in value, though the lat-
ter is a rare occurrence. If there has been an excessive
overload you might find that resistors R822 and R824

(both 0-39Q, 1W) are open-circuit.

Sometimes the receiver will go into the trip mode
when switched on. In this case check R816 (12kQ)
whose value may have changed. If the power supply is
tripping in the standby mode, check the switching tran-
sistor Q817 (25C2120Y). If this is OK, check the volt-
age across the 13-7V supply reservoir capacitor C824.
The items to check if this voltage is low or missing are
D810 (BYD33J) which could be short-circuit, R814
(0-33Q2) which could be open-circuit and C424 itself
which could be short-circuit or leaky. If all these items
are OK, the slave chip Q803 is suspect.

The master control chip Q807 (TEA5170) can be pow-
ered by a 9V battery to check its operation. If it is OK
when so powered its output weaveform at pin 3 will be
in the maximum on-time state. Check whether the sup-
ply is in the burst mode. If so, check the standby control
circuit (Q809, Q810, Q811, Q814 and associated com-
ponents).

If there is no drive output at pin 14 of the slave control
chip Q803 (TEA2164) but the LT supply is present at
pin 16 (13-7V across C824), check whether C828 is
charged which may indicate that there’s an excess cur-
rent fault.

On the secondary side of the circuit, the first item to
check is the HT rectifier D818 (RU4AM) which may be
short- or open-circuit. If necessary check for shorts
across the LT lines provided by diodes D819, D826,
D828 and D829 (all type RU4Z). The chopper trans-
former T803 could have shorted turns, in which case the
audio output chips Q608 and Q609 (type TDA2030A)
could have blown up — D828 will probably have suf-
fered. .

An item to check on the primary side of the circuit is
D809 (BYD33J) which sometimes goes open-circuit.

If the HT voltage developed across C833 is low at
about 65V, check for a fault in the line output stage.

If necessary, check the operation of the L78MR05 5V
regulator Q806. There should be 20V at pin 1. If this
voltage is missing, check D826 (RU4Z) and R861
(0-22Q, 1W). If the 20V supply is very low, check
whether the 125V regulator transistor Q813
(2SD717Y) is short-circuit — also whether zener diode
D827 (04AZ13X) is short-circuit.

If everything seems to be OK so far, suspect the chop-
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Fig. 1: The basic chopper power supply arrangement, simplified, used in the Toshiba Models 2505/2805DBT, show-
ing the master-slave control chip system. The 10V supply feeds a 5V regulator; the 20V supply feeds 5V and 12.5V

regulators - the former provides the microcontroller chip’s supply.

per transformer T803 (part number TPW3186).

Sometimes there’s a memory problem rather than a
power supply fault. If the set goes back to standby
after switch on though pin 37 of the CX80424-107S
microcontroller chip QAQ1 drops to a low state then
quickly rises back to 5V, the pnPD6254CX memory
chip QAQ7 is faulty. Its replacement will restore nor-
mal operation.

Line Timebase Faults

If there is no sound or picture and the voltage across
C833 (HT reservoir capacitor) is low, check the line out-
put stage. The ON4408 output transistor Q404 or
either/both of the EW modulator diodes D440 (BY228)
and D441 (BYW95C) could be short-circuit. If not, sus-
pect shorted turns in the line output transformer T461. If
Q404 goes short-circuit as soon as the set is switched
on, D440 is probably faulty — check it by replacement.

If the HT is OK but is not present at the collector of
Q404, check the feed resistor R444 (0-82Q, 2W). This
resistor may have to be replaced if the line output tran-
sistor and/or transformer have gone short-circuit. If
R444 is OK, check the voltage at the collector of the
2S8C1569/FA5 line driver transistor Q402. No voltage
here means check the driver transformer T401 for dry-
joints, Q402 for being dry-jointed or open-circuit, and
the 3-6kQ, 7W feed resistor R416 which could be open-
circuit or, sometimes, dry-jointed.

If the line driver stage is OK, check that there is 9-2V
at pin 40 of the TA8783N colour decoder/deflection
chip IC501. If the voltage here is correct or low, IC501
is suspect: if it is missing, check whether the 04AZ9-1Z
zener diode D401 is short-circuit or R867 (100£) in the
power supply is open-circuit.

If there is excessive width, 1.423 could have shorted
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turns — check it by replacement.

For sound but no picture, see if the CRT’s heaters are
alight. If not, check whether R920 (5-1€2, 1W) is open-
circuit or pin 9 of the line output transformer is dry-
jointed. It’s just possible, though this is rare, that the
CRT heaters are open-circuit.

Loss of Sync
If there is no line or field sync, replace I1C501
(TA8783N).

Field Faults

For field collapse, first check that the 27V supply is pre-
sent at pin 2 of the TDA8170 field output chip Q303. If
it’s OK, check Q303 by replacement; if the voltage is
missing, check R327 (4-7R2, 1W) and D302 (BYD33J)
either of which could be open-circuit, also C314
(2,200pF) and C322 (220pF) which could be short-cir-
cuit or leaky. If necessary check the flyback boost diode
D305 (BYD33J) which could be open-circuit.

It’s possible that the scan coils are open-circuit, though
dry-joints or open connections at pins 5 and 6 of
plug/socket P570 are more likely.

A DC bias is applied to the scan coils. If this is miss-
ing, check whether R334 (560€2, 2W) is open-circuit.

The field ramp is generated by IC Q371 (TA8739P),
which also produces the EW correction drive. If there is
field collapse with a few scanning lines visible above
the centre line, check for a ramp waveform-at pin 15 of
this chip. Its absence could mean that the chip or C372
(2-2pF) has failed.

“Tuner Faults

The tuner unit can be responsible for a flickering picture
and/or more often the picture just going to blue mute. In
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either case the remedy is to replace the tuner.

Tuning drift can be caused by the tuner unit but is
more often caused by the nPC574JL 33V stabiliser
D108. If there is no tuning voltage, R829 (10k€2, 2W)
in the power supply is probably open-circuit.

Video Faults

If there is a blank raster with no sound, check whether
the back terminal cover plate is pressing on QV22 —
remove and resolder all connections if necessary.

For RGB problems, check the voltages at the RGB
output pins of IC501 (TA8783N), 41/2/3 respectively.
There should be about 3-75V here. If these voltages are
incorrect and the voltage at pin 53 is more than 0-5V,
replace IC501.

On a few occasions we have found that there is a
blank raster, the remote control unit works but there’s
no on-screen display. The cause of this has been the
TDA8170 field output chip Q303: check at pin 3, where
the voltage should be 0-7V.

No picture could mean trouble with the voltage regu-
lation transistors QS14 (BC327) and/or Q516
(BC547A) on the tube base panel: check the DC condi-
tions here carefully.

We’ve traced the cause of dark lines across the screen
to dry-joints at C319 (0-22pF) in the field output cir-
cuit.

Sound Faults

The sound section does not give much trouble — most of
the problems occurred in the early years, before modi-
fications were introduced. A motorboating noise from
all speakers with the set in the standby mode was
caused by a poor earth connection to the heatsink for

ICs Q609 and Q610. This was a very intermittent fault.
For further details, refer to Toshiba Technical Bulletin
CDHA41 (March 1992), which also deals with the prob-
lem of a ticking noise from the right-hand Surround
speaker, present only when using Dolby Surround and
noticeable when the Surround speakers go quiet with
no signal. To overcome this problem, remove R610 and
jumper link J109 which is under the heatsink for ICs
Q608/Q611. Fit R610 in the 1109 position and fit a link
in the R610 position.

A third problem covered by bulletin CDH41 is a low-
level hum from the left-hand Surround speaker in all
modes, more noticeable at minimum volume. The
cause is earth loops induced in the Surround sound chip
Q610. Check the bulletin for the correct position of the
green wire and cutting the earth print.

If there is motorboating in standby that’s not caused
by the problem mentioned above, check for a short
between pins 4 and S of IC Q608 (TDA2030A).

For no sound from either or both main channels,
check that the 30V supply is present at pin 5 of the rel-
evant chip(s), IC Q608 and Q609. If the supply is pre-
sent, suspect the chip(s). If the supply is missing, check
D828 (RU4Z) in the power supply.

If the main channels are OK but the Surround chan-
nels are not, check the 24V supply at pin 5 of ICs Q610
and Q611. If the supply is correct, check the chip(s) by
replacement. If the supply is missing or incorrect,
check D829 (RU4Z) and pin 15 of the chopper trans-
former where there may be a dry-joint.

If there’s a Nicam problem, such as Nicam dropout or
crackle on sound, it’s usually best to replace the Nicam
PCB complete. Repair can be very expensive, in terms
of both time and component costs.
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2-5GHz frequency meter
for under £100?

Hand-held and battery-powered, the FC2500
costs just £99 exclusively to Television readers.

Normally, the FC2500 2-5GHz frequency
meter retails at £116.33 including VAT. But
for a limited period Television, in
conjunction with Vann Draper Electronics,
is making this instrument available
exclusively to readers at the special price
of £99 - including VAT and postage -
representing a discount of £17 on an
already low price. Simply fill in the coupon
and post it to Vann Draper at Unit 5,
Premier Works, Canal Street, South
Wigston, Leicester LE18 2PL. Tel. 0116
2771400, fax 0116 2773945.

Specifications
Range 1 2.5GHz
Span 50MHz-2-5GHz

Sensitivity ~ <100mV, 50-75MHz
‘ <50mV, 76 MHz-2.5GHz
Gating 2.75s sample, 100Hz resolution
1-5s sample, 200Hz resolution
0-75s sample, 500Hz resolution
0-5s sample, 1000Hz resolution

Range 2  500MH:z

Span 10MHz-500MHz

Sensitivity <120mV, 10-35MHz
<50mV, 35-350MHz
<120mV, 351-450MHz

Gating 0-75s sample, 100Hz resolution
1-5s sample, 50Hz resolution
5s sample, 20Hz resolution
6s sample, 10Hz resolution

Range 3 10MHz

Span 10Hz-10MHz
Sensitivity <50mV
Gating 0-5s sample, 10Hz resolution

1.25s sample, 1Hz resclution
6s sample, 0-2Hz resolution
11s sample, O-1Hz resolution

Range 4  Period
Span 10Hz-10MHz
Sensitivity <50mV

Basic accuracy +4ppm, +1d

i/p limit 5V pk-pk 2.5GHz and 500MHz ranges
250V pk-pk 10MHz and period ranges

[Features|ofithelFC2500 |

« High sensitivity at VHF and UHF

=« Battery operated

= Hand-held and fits in the pocket

« 0-1Hz resolution on 10MHz
range

« Measures frequency and period

« Data hold

<« Relative measurement feature

< Records min., max. and aver-

age readings

< Auto power down

<« High-contrast 13mm, 8-digit

LCD

« Precision timebase

=« Optional antenna for checking

Use this coupon to order your FC2500

Please send me ....... FC2500 2-5GHz frequency meter at the
fully inclusive special offer price of £99 each - fully inclusive.
Also ...... AT20 Tx measurement antenna at'£6.95 inclusive.

Name
Company (if any)
Address

Phone number/fax

Total amount F S

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

Card type (Access/Visa)
Card No
Expiry date

Please mail this coupon to Vann Draper Electronics, together with payment. Alternatively fax credit
card details with order on 0116 2773945 or telephone on 0116 2771400. Address orders and all
correspondence relating to this order to Vann Draper Electronics at Unit 5, Premier Works, Canal
Street, South Wigston, Leicester LE18 2PL.

*Overseas readérs can also obtain this discount but details vary according to country. Please ring,
write or fax to Vann Draper Electronics.




Long-distance
Television

Terrestrial DX and satellite TV reception and news, UK restricted TV
broadcasting licences to be awarded, co-channel interference filter-
ing techniques for Bands I/Il. Roger Bunney reports

s this column is being written

during the first week in January,
it is time to reflect on the past year’s
TV-DXing. There was an improve-
ment in Sporadic E activity com-
pared with 1996, also in autumn tro-
pospheric openings. The mid-
November Leonids meteor shower
period was an active one. With the
rapidly increasing sunspot count we
can look forward to some early
evening TE (transequatorial skip)
reception,, while next winter could
bring the first signs of F2 layer prop-
agation for some years. It has also
been suggested that the Leonids
meteor shower next November could
bring record activity.

Unfortunately there has been a
decline in the number of active DX-
TV enthusiasts. There are several
probable reasons for this. First, con-
ditions have not been very good in
recent years. Secondly the number of
low-band VHF TV transmitters in
Europe has declined as services have
moved to UHF, while interference
levels across Band I have increased.
Then there is the lure of satellite

Signals from
iran are now
available via
Hot Bird 3 at
13°E.
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reception. There’s always something
to be seen from the Clarke belt, and
dishes can sit at ground level. The
number of those interested in multi-
satellite reception has grown, more
than offsetting the decrease of inter-
est in terrestrial DX-TV reception.

The future lies with digital TV —
the technology has already taken a
firm hold in the satellite field.
Fortunately there are still many ana-
logue signals available from the
satellite belt but, looking to the
future, we need to grasp the digits!

Sadly there was little terrestrial
DX-TV activity during the last
month of 1997. Low-level SpE sig-
nals were received on the 7th, 14th
and 27th of December, all in chs E3
and E4. The signals were all uniden-
tified and were present during the
mid to late moming period.

Now back to TE reception. Robert
Copeman in Victoria, Australia
reports mid-evening reception from
China (ch. C1, 49-75MHz vision car-
rier) on several occasions. During
late November he received
Malaysian signals in chs. E2 and 3
(at 2105-2200 local time), and on
two occasions during the month he
received ch. A2 (55-25MHz vision
carrier) signals from American
Samoa. This is encouraging news.

Satellite Sightings

Dean Rogers (Abbeywood, London
SE2) mentions in his report that he’s
a satellite sports enthusiast. Checking
through his log, I am struck by the
fact that certain satellites seem to
carry predominantly sporting feeds.
Eutelsat II F4 (7°E) is a favourite,
with clear PAL. Eutelsats I F2
(10°E) and II F3 (16°E) are frequent-
ly used. With signals that originate in

the UK/Ireland, Telecom 2C (3°E) is
most popular. East-bound sports pro-
grammes from the USA are com-
monly found via PAS-3R (43°W),
Orion (37-5°W) and the Intelsat birds
at 27-5 and 21-5°W.

I have previously commented on
the lack of signals from Eutelsat I F5,
an elderly bird at 25-5°E in a heavily
inclined orbit. This had been the
favourite for UK horse racing (cheap-
ly leased) and GMTV breakfast TV
feeds. The horses seem to have gone
digital, as there have been no reports
for months. Breakfast TV has reap-
peared via Intelsat K (21-5°W).

The snow falls on December 17th
resulted in a flurry of SNG activity.
GMTV used UKI-264 (SISlink 27)
atop an M3 motorway bridge and its
own OB Unit no. 1 (UKI-149), the
feed being at 11-497GHz (horizon-
tal). UKI-264 was also used for a
horse racing programme insert at
0730 on the 16th, signing as
“G00065G-OB FEED-XMAS”. It’s
well worth checking Intelsat K in the
early morning period ~ there’s a lot
of analogue TV here.

Later that moming (17th) some-
thing seemed to be afoot in Russia.
From 0900 there appeared, via an
Intelsat K Brightstar lease
(11-532GHz), shots of a space con-
trol room with orbital tracks on the
monitor screens. One screen dis-
played the familiar 0167 test pattern.
Subsequently there were shots of TV
cameras etc. being set up, white bal-
ance adjustments, mic tests etc. Then
the feed cut to Brightstar colour bars.
We shall never know what was up.

A reader asks what the “Pegasus
Test” via Intelsat K (11-4985GHz
horizontal) was on December 11th at
1830GMT. Anyone know?
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More sport. While checking Orion
1 (37-5°W) at 1700 GMT one day 1
came across “UKI-77 TEST” alter-
nating with “BT TES 9 + 00044
802852221 via the 12:668GHz ver-
tical transponder. At 1705 the caption
“ITV Sport Turin” appeared followed
by several two-way interviews. The
caption then returned until 1930,
when a Manchester United v.
Juventus match started. Low-level
audio subcarriers were present at the
usual 7, 7-2 and 7-4MHz.

I'd not seen the NTSC “US TV
Pool Sarajevo” test pattern since the
end of hostilities in the former
Yugoslavia. But there it was, on
December 22nd at 0835, via the
12-584GHz vertical transponder
aboard Orion. Later “US TV Pool
TUSLA” came up. The reason for
this activity then became clear:
President Clinton was meeting the
US troops and extending Christmas
greetings to them. A camera shot of
the camp notice board proclaimed
“Eagle Base Tuzla, Tuzla, Bosnia”.

Roy Carman (Sandown, Isle of
Wight) also watched this but feels
it’s high time he went digital “as ana-
logue feeds are drying up”. He’s con-
sidering the Nokia 9600. Neverthe-
less his log for December 19th lists
six active analogue feeds via
Kopernikus 2 (28-5°E) at 1730.

Cyril Willis (King’s Lynn) saw
the BBC South West SNG truck
(UKI-231) providing Christmas pro-
gramme inserts from Chadford,
Devon at 1830 onwards on
December 23rd. The truck usually
transmits via Orion 1 but on this
occasion the feed was via the Intelsat
bird at 27-5°W.

Finally, I've found the new Iran
TV service via Hot Bird 3 at 13°E
(12-434GHz horizontal) of interest.
Material seems to consist of video
offerings from the state broadcaster
IRIB and, for much of the evening,
the University of Sahar. It’s certainly
different, and I’ve seen some beauti-
ful video sequences.

Terrestrial TV News
Spain: Deregulation of the TV

_ broadcasting system is to take place
on January 1st 1999. Two further
national TV networks will be added
to the present ones (two from RTVE,
Antena 3, Canal Plus and Tele 5).
Retevision will distribute and trans-
mit the two new networks. Future
plans envisage numerous channels in
large towns, the limiting factor being
channel availability.
Ireland: CanWest Global Communi-
cations has signed an agreement with
the government to set up and run the
TV3 network. Services are due to
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start this autumn. The government
has insisted on a complex ownership
arrangement.

USA: A new network, Pax-Net, is to
open this summer with 73 TV sta-
tions across the country. There will
initially be three hours of ‘“family ori-
entated” programmes a day.

France: The start of the Canal Plus
news channel has been postponed
indefinitely. Canal Plus is urging the
EU to impose a common European
digital decoder standard. The compa-
ny believes that this would ensure the
stable development of satellite and
terrestrial digital services.

New Zealand: Satellite dishes are
being used in Auckland for terrestrial
reception of internet data from the
Sky Tower. The transmissions are at
12-366GHz, power being 4W.

It’s common to see normal 45cm
offset dishes mounted upside down,
i.e. with the LNB uppermost, for
reception from the tower. The LNB’s
output is connected to either a con-
ventional receiver or a custom-made,
PC-slotting receiver card, thence in
either case to a PC. Once the required
information is located, it’s sent via
the PAS-2 satellite to the Sky Tower
then to the customer.

The wide bandwidth means that
information which would take nearly
two hours to be received via a tele-
phone line can be downloaded in
five-ten minutes. Other satellites now
have internet hook-up capability, e.g.
Zak-Net via AsiaSat-2 at 3-940GHz
vertical.

Transmitter News

A 600kW ERP, ch. E59 transmitter
at Jihlava near Javorice is now being
used by Prima TV in the Czech
Republic.

To make provision for DAB
expansion, the 100W transmitter at
Flensberg, Germany, is now using
ch. E10 instead of E12 for the NDR-
1 service. The local Rugen-TV ser-
vice at Garz is on ch. E26 at 5kW
ERP: programmes are transmitted
from 1730-0530 local time, text
pages being transmitted at other
times.

The Hungarian MTV-2 service
has moved to satellite transmission.
The TV-2 network has taken over the
transmitters previously used for
MTV-2.

Lublin-3 TV is now in operation
on ch. R39, with 100kW ERP. The
mast is 200m high.

Noord TV in the Netherlands is
transmitted on ch. E36 with 100kW.
RTP (Portugal) has been given
financial assistance by the EU to

experiment with 16:9 trans-
missions.

RSL-TV

The ITC has received applications for
Restricted Service TV Licences
(RSL-TV) in the following areas:
Birmingham, Greater London, West
London, Oxford, Isle of Wight,
Derry, Stirling, Bristol, Coventry,
Edinburgh, Dundee, Perth, Leeds
(one applicant each), Manchester

Comedy material is
often sent to
European networks
via Intelsat K at
21.5°'W.

New Thomson Multi-standard TVs with Teletext

B 14" Screen Multi-standard
B PAL-SECAM

B NTSC {via Scart)

B VHF-UHF Hyperband tuner
B S-VHS {via Scart)

M 59 channel memory

M Fastext Teletext

M Headphone socket

B Infra-red remote control
W 240V AC operation

£329.00

CDM-800 MULTISYSTEM

DIGITAL CONVERTER

M Professional quality, full digital
processing

W Accommodates input systems of
NTSC 3.58, PAL and SECAM
{optional 4.43 available)

B Qutput systems NTSC 3.58, NTSC
4.43 and PAL

M 4M bit field memory, static
resolution 500 lines, dynamic
resolution 300 lines

W Accommodates two inputs and
two outputs

M Built-in time Base correction
{TB.C.)

M Line conversion: 525 to 625 lines,
625 to 525 lines

M Field conversion: 60 to 50 and 50
to 60 fields

@ AC mains powered

£449.00

NEW ‘BROADCAST QUALITY’ MODEL NOW AVAILABLE WITH 8M BIT
FIELD MEMORY AND S-VIDEO TERMINALS £698 (SAE for details)

B 10" Screen Multi-standard
B PAL-SECAM

B NTSC (via Scart)

B VHF-UHF Hyperband tuner
B 59 channel memory

B Fastext Teletext

M S-VHS (via Scart)

W 12-24V DC operation

B Infra-red remote control

AC/DC 10°
Both above TVs cover the
following systems: all
VHF/UHF frequencies and
cables channals, PAL
system 1 (for UK); PAL

® 240V AC operation systems B/G (for Europe);

£369.00 SECAM system B/G {for
Middle East etc); SECAM

NEW NICAM system L (for France)

MULTISYSTEM VCR

Thomson VPHE790 with

VideoPlus+

M Covers PAL 1 (for UK); PAL B/G
{for Europe); SECAM B/G {for
Middle East etc.) SECAM D/K
{for Eastern Bloc); SECAM L
{for France); NTSC 3.58
playback & record

M Hyperband Tuner

M 2 Scart sockets

W 99 programmes

H NICAM Hi-Fi stereo

M 4-head

M Long pla