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Our latest Mains Switch and Transformer guide is now 
available. Containing a fully indexed listing of over 15,000 
entries, each cross referenced against the manufacturers 
original part, make and model number. Also included are 
95 of our unique Mains Switch technical drawings to help 
you identify the switch you require. Covering almost 
every television since the 80s, this guide will provide 
you with an invaluable reference to sourcing your 
replacement parts and what's more it's completely free! 

If you haven't yet received your free copy, would like any 
additional copies or would like further information on 
the Classic range of components call us on 01635 278678, 
email us on sales@classic-electronics.co.uk, visit our web 
site www.classic-electronics.co.uk or contact your nearest 
Classic distributor. 
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259 Comment 
Year of the PVR'? 

9fM Teletopics 

Digital TV adapter from Pace. Interactive TV. 
Densitron's combined TV/PC. Less TV viewing. 
New Hitachi projector. DAB coverage increased. 

266 Test report: TV pattern 
generator 
Eugene Trundle reviews the Burosch TV pattern 
generator, which provides a comprehensive range of 
patterns including a broadcast-standard, full-
specification FubK test card. Output is at UHF. 

268 DOCSIS - the data via cable 
interoperability specification 
The DOCSIS standard is used when distributing data 
signals via cable TV systems. It ensures compete 
interoperability between networks, different makes 
of equipment and different kinds of data. 
J. LeJeune describes the principles. 

270 Thomson's TX807 technology 
This concluding instalment in the series by Mark 
Paul deals with the microcontroller circuitry, teletext 
and the audio output stage. 

276 Digital communications 
in the home 
Steve Beeching describes the current state of digital 
communication between consumer electronic 
devices and some of the problems that can arise, and 
takes a look at forthcoming developments. 

278 Stereo FM signal source 
Keith Cummins has designed a unit that produces a 
stereo FM output when fed with a stereo audio input. 
It can be used to feed FM receivers around the 
home, enabling stereo TV sound or music channels 

from a digibox to be distributed and stereo sound 
heard with a remote mono TV set and co-sited FM 
equipment; it can distribute audio from a tape or 
disc; and it can be used as a test-signal source. There 
are VHF, baseband and scope outputs. 

284 How to survive a virus attack 
Part 2 of Peter Marlow's feature on the computer 
virus problem gives guidance on avoiding infection 
and what to do should an attack occur. 

286 Christmas is over 
More tales from Tom Baker. This time a Mitsubishi 
TV, a caravan electronic satellite-dish installation, 
and how to go about electrolytic capacitor 
replacement in the Sony SLVE715's power supply. 

288 Letters 
Design faults. The TV fire hazard. Spares supply. 
DVD player jitter rate. Connection problems. 

290 DX and satellite reception 
Terrestrial DX and satellite TV reception reports. 
Broadcasting and satellite band news. Shared-dish 
system update. Roger Bunney reports. 

294 TV fault finding 

298 Monitors 
Guidance on repairing monitors and related equipment. 

300 VCR Clinic 

302 Jack's workshop 
Interference to SkyDigital. An Amstrad DRX100 
power supply problem. ITV on SkyDigital. 

303 Test Case 471 

304 Satellite notebook 
The pace DVR500. Grundig GDS200 digibox fault 
reports. An EchoStar AD3000 installation. 

306 Web service 
Useful web sites for TV professionals, technicians 
and enthusiasts. 

308 DVD player fault reports 

309 Help wanted 

310 Next month in Television 

311 Audio faults 

319 What a life 
A new neighbour moves in. Gunter turns out to be a 
very clever TV engineer, but has difficulties with the 
locals. He manages to sort out some of Donald 
Bullock's problems however. 
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REMOTALOG 2001 
Available NO W! 
The 'Ultimate' Remote Control Catalogue for TV's, VCR's, Combi's, Satellites, 

STB's, Camcorders, DVD's and HI-Fi. 

• 30,000 Equipment references • 6,000+ New models 

• User-friendly layout • Sourcing and Product information 

• Dedicated Remotes • 'Point & Go' Universal Remotes 

• 'Point & Go' Compatibility information • New lower prices 

If you sell Remotes the 'REMOTALOG 2001' is a 

'Must-Have' tool that will save you Time and Money. 

Interested? Then, Don't Delay — Contact us today. 

WALLIS UK, A109 RIVERSIDE BUSINESS CENTRE, LONDON, SW18 4UQ 

TEL: 020 8870 3388 • FAX: 020 8870 9988 

EMAIL: salesewallis-universal.co.uk 
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FRUSTRATED!  
Looking for ICs TRANSISTORS? 

A phone call to us could get a 
result. We offer an extensive 
range and with a World-wide 
database at our fingertips, we are ablu 
to source even more. We specialise in 
devices with the following prefix 
tc. name but a few). 

2N 2SA 2SB 2SC 2SD 2P 2SJ 2SK 3N 3SK 4N 6N 17 40 AD 
ADC AN AM AY BA BC BD BDT BDV BDW BDX BF 
BER BFS BFT BFW BFX BFY BLY BLX BS BR BRX BRY BS 
BES BSV BSW BSX BT BTA BTB BRW BU BUK BUT BUV 
BUW BUX BUY BUZ CA CD DX CXA DAC DG DM DS 
DTA DTC GL GM HA HCF HD HEF ICL ICM IRF J KA 
KIA L LA LB LC LD LF LM M M5M MA MAB MAX MB 
M.: MDA J MJE MJF MM MN MPS MPSA MPSH MPSU 
MRF NJM NE OM OP PA PAL PIC PN RC S SAA SAB 
SAD SAT SAS SDA SG SI SL SN SO STA STK STR STRD 
STRM STRS SV1 T TA TAA TAG TBA TC TCA TDA TDB 
TEA TIC TIP TIPL TEA TL TLC TMP TMS TPU U UA 
UAA UC UDN ULN UM UPA UPC UPD VN X XR Z ZN 
ZTX + many others 

We can also offer equivalents (at custo mers' risk). 
We also stock a full range of other electronic components. 
Mail, phone, Fax, Credit Card orders & callers welcome. 

J. VISA Connect 

Cricklewood Electronics Ltd 
40-42 Cricklewood Broadway, London NW2 3ET 

Tel: 020 8452 0161 Fax: 020 8208 1441 
www.cricklewoodelectronics.co.uk 

E-mail: sales@cricklewoodelectronics.com 

The 
headend 
that says 
YES to 
• Quality 

• Ease of use 
• Agility 
• Each module an 
almost total entity 

• Superb value 

WISIS Topline headend system is very 
competitively priced yet is of superior 
design and build. It is easy-to-use with 
high quality channel processing that 
allows the user to retain quality of 
vision and sound for both analogue 
and digital signal sources. There are 
processors for satellite TV, terrestrial 
TV and radio.Each individual module 
incorporates its own control system 
enabling quick and easy set up. 
These channel processors come 
together in on 'all-in-one' base unit 
which contains all necessary 
accessories for ease of ordering - 
no additional items required. 

U.K. STOCKIST 

J.W. Hardy 
Communications[1] 

J.W.HARDY COMMUNICATIONS, 231 Station Rood, Birmingham 833 888 Telephone 0171 784 8478 Fox, 0121 789 /931 

CHECK THESE FEATURES 
• itequency agile Iteely selectable in Olt 
VHF al UHF ronge 

• Adioceni channel capable 

• 1V standards 64 OW 8/5. DX I, t, M 
• Modular system lot heodend stations in SMAP1 end CAN system 

• Modules loi Analogue and Digeol. 

Satellite DI 8 Rode Analogue 8 Digital 
Terrestrial IV 8 Radio Analogue 8 DOW 
Satellite I.F. Conveners. Analogue 8 Digitol compatible 
lettestual TV Converters Analogue 8 Betel compote, 
TV Moduloton Analogue 8 Diet 

• Indiedually progrommoble modules 
• High n et 1¢,e1 

• ('loll mounting or 19 rock mount with lockable cobtnet deer 

May we send you full details? 

A Breakthrough 
in Headend Design 

March 2002 TELEVISION 



Year of the PVR? 
The personal video recorder (PVR), which uses a hard disk as the storage medium, 
made its first appearance in the US in 1998. 
TiVo, the market leader, started selling 
PVRs in the US in 1999. It launched a PVR 
in the UK in October 2000, and in July last 
year the Sky+ was introduced. The latter is a 
satellite-service dedicated PVR. 
Until fairly recently PVRs had made 

little impact in the US. They cost three-four 
times as much as a VCR and generally 
involve a subscription as well — for software 
downloads and channel information. 
Installation is relatively complex, and it is 
not easy to get across to the public the 
advantages offered by a PVR. Basically 
these are easier access to stored material — 
quick access to programmes, scenes etc. — 
and the fact that, being software controlled, 
a PVR can provide sophisticated features 
such as the ability to pause a programme 
while recording continues. 
In the US, fewer than half a million PVRs 

had been sold until late last year. This was 
not too bad for a new technology, but in 
comparison 36 million VCRs were sold in 
the US in 2000. Clearly the PVR is not about 
to take over. In the UK, sales of TiVo and 
Sky+ to date have been modest. But Andrew 
Cresci, who runs TiVo's UK operation, 
believes that 2002 will be the "year of the 
PVR", furthermore that PVRs will have 
become a mainstream product by the middle 
of next year. It has obviously been difficult 
for the likes of TiVo and ReplayTV, 
minnows in the media and consumer 
electronics fields, to get their message across 
to the public, which is probably also put off 
by the need to pay a subscription. 
A dramatic surge in PVR sales in the US 

occurred late last year however. ReplayTV, 
which seems to have been the first company 
to market a PVR, was bought by SonicBlue, 
a California-based digital media company, 
towards the end of October. Subsequently a 

new model was launched, the ReplayTV 
4000, with a significantly improved 
specification (and a substantially higher 
price). It can record up to 320 hours of TV 
programming, can skip the commercials 
altogether, and has internet capability — it 
can record from the internet and can send 
stored TV material to other users. 
These latter features upset the TV 

The PVR is fundamentally more versatile than the VCR and, 
perhaps, the recordable DVD 

establishment in the US. Three major US 
networks (ABC, CBS and NBC) and several 
media companies, including AOL Time 
Warner and Viacom, started a lawsuit 
against SonicBlue shortly after the 
announcement of the ReplayTV 4000, on the 
grounds that commercial skipping would 
cause loss of revenue while programme 
sharing via the internet was in breach of 
copyright regulations. When and how this 
legal challenge will be brought to a 
conclusion is anyone's guess — the law can 
take a long time to come to a conclusion in 
the US (a breach of copyright test case taken 
out in the early days of VCRs took some 
twenty years to be resolved). But the 
publicity generated by the suit gave a huge 
boost to PVR sales in the US. The problem 
of small companies getting their message 
across had been solved! SonicBlue's sales 
doubled overnight. There is now a shortage 
of the devices. 
Meanwhile TiVo's fortunes have been 

helped in other ways, in particular by a deal 
with Sony. This enables Sony to build TiVo 
technology into any product it feels would 
be appropriate and sell such products 
worldwide. This could generate considerable 
revenue for TiVo. A further boost came 
from a deal with cable operator AT&T 
Broadband, which will market TiVo to its 

subscribers in New England, Colorado and 
California. By the end of last October TiVo 
had 280,000 subscribers, 51,000 of whom 
had been added during the previous three 
months. One industry watcher has suggested 
that the number of US households with a 
PVR could rise to rise to 3.5m by the end of 
the year. It's interesting that the churn rate is 
only one per cent, lower than with cable and 
satellite services. 
The PVR is fundamentally more versatile 

than the VCR and, perhaps, the recordable 
DVD format, though this is still evolving. 
The main problem with both the PVR and 
the recordable DVD player is price. If 
production could be increased to the level at 
which the price could be brought down to be 
comparable with that of a good VCR, 
marketing would be easier and sales would 
undoubtedly take off. 
It will be interesting to see how the PVR 

fares over the coming months. The 
technology certainly deserves greater 
success than has so far been achieved. The 
answer, as with so many consumer 
electronic products, could lie with cheap 
production in China. So far however those 
who own the technology seem to have been 
reluctant to license it out. Perhaps the 
agreement with Sony could be the 
breakthrough needed here. • 

COPYRIGHT 
Cumulus Business Media. All rights reserved. No part of this 

publication may be reproduced, stored or transmitted in any form or by 
any means without the written permission of the publishers. 
All reasonable precautions are taken by Television to ensure that the 
advice and data published are reliable. We cannot however guarantee it 
and we cannot accept legal responsibility for it. 

CORRESPONDENCE 
All correspondence regarding advertisements should be addressed to 
the Advertisement Manager, Television, Cumulus Business Media, Anne 
Boleyn House, 9-13 Ewell Road, Cheam, Surrey, SM3 862. Editorial 
correspondence should be addressed to Television, Editorial 
Department, Cumulus Business Media, Anne Boleyn House, 9-13 Ewell 
Road, Cheam, Surrey, SM3 8BZ. 

INDEXES AND BINDERS 
Indexes for Vols. 38 to 51 are available at £3.50 each from SoftCopy Ltd., 
who can also supply an thirteen-year consolidated index on computer 
disc. For further details see page 310. 
Binders that hold twelve issues of Television are available for £6.50 each 
from Television Binders, Pringle, Street Blackburn, BB1 1SA. 
Make cheques payable to "Television Binders". 

BACK NUMBERS 
Some back issues are available at £3.50 each. 

SUBSCRIPTION ENQUIRIES 

Telephone:  01444 445 566 

Fax:  01444 445 447 

Credit card orders:  01622 778 000 

Address: Television, Subscriptions Dept, PO Box 302, 

Hilyvvards Heath, West Sussex RH16 3YY, UK. 

Make cheques payable to: Television 

Subscription rates: 

UK 

Airmail Eire 

Airmail Europe 

Airmail Rest of World 

NEINSTRADE ENQUIRIES 

Distributed by COMAG 

Telephone: 

ISSN 0032-647X 

£32.00 per year 

£36.00 per year 

£46.00 per year 

£59.00 per year 

01895 444055 

ji uiu s  

BUSINESS MEDIA 

TELEVISION March 2002  239 



TELETOPICS 
Digital TV adapter from Pace 
Pace has announced that its digital TV 
adapter will be available at the end of 
March. It's expected to sell for about 
£100, with no need for a pay-TV 
subscription. The design is such that the 
adapter can be bought off-the-shelf and 
installed: the user simply unplugs the TV 
set's aerial lead, connects the adapter to 
the TV set's scart socket (Pace is also to 

introduce an adapter for sets without 
scart socket), plugs the aerial lead into the 
adapter then plugs in the power lead. The 
free-to-view terrestrial digital TV 
channels are automatically tuned in, a 
process that takes a few minutes. 
According to Pace the adapter is able 

to convert any TV set for digital TV 
reception and can be upgraded for pay-

New projector from Hitachi 

TV reception at a later date without the 
need to purchase extra equipment. The 
aim is to provide affordable digital TV for 
all. There is still the problem that a 
separate adapter will be required for each 
set in the household. 
The BBC is helping promote digital 

TV with the launch of three non-
subscription channels during March. 
Other companies are likely follow 

Pace's initiative. Cabot Communications, 
which is owned by the Turkish 
manufacturer Vestel, has designed a low-
cost converter called Ping (plug-in and 
go). 
Independent research carried out last 

November on behalf of Pace revealed that 
as much as half the population of the UK 
didn't realise that an analogue TV switch 
off is a possibility during the present 
decade, while a third of those surveyed 
had no idea of the benefits of digital TV. 

The Hitachi CP-SX5500 compact LCD-
panel projector uses new technology to 
achieve a high resolution (SXGA) with 
high brightness. Conventional light-
transmissive LCD panels are less 
effective as the resolution is increased, 
mainly because the grid of control circuits 
between the glass substrates limits the 
efficiency with which the available light 
can be used. As a result the pixel aperture 
ratio becomes progressively worse 
(typically 40-60 per cent) with increased 
resolution. Instead, Hitachi uses light-
reflective LCOS (liquid crystal on silicon) 
panels — with these the liquid-crystal 
elements are sandwiched between a glass 
and a silicon substrate. This enables the 

liquid-crystal elements to be placed closer 
together. Since the panels can use more of 
the pixel area for light modulation, the 

aperture ratio is increased to 92 per cent 
and the contrast ratio is boosted to 600:1. 
For more details of the projector, 

which weighs just 5-6kg, contact Hitachi 
Home Electronics, Dukes Meadow, 
Millboard Road, Bourne End, Bucks SL8 
5XF (phone 01628 643 000). 

Less TV viewing 
According to research carried out by the 
media buying agency Carot, TV viewing 
decreased last year for the first time 
since 1994. This applied to all age 
groups, though the most pronounced 
fall-off was amongst those aged 35-54. 
Various reasons have been suggested, 

including the increased use of DVD 
players and other home entertainment 
systems and the fact that multi-channel 

choice means that people are more 
inclined to switch off instead of just 
leaving the set on. The decline in TV 
viewing accelerated during the last 
quarter of the year, when there was an 
average fall in TV viewing of nine 
minutes per day in comparison with the 
previous year. 
Listening to the radio has increased 

however. During 2001 it became the more 
popular medium, with more listening than 
viewing hours been recorded per week. 

Tougher safety regulations 
The Consumers' Association Research and 
Testing Centre (CARTC) has issued a 
warning to companies that import products 
from outside the European Unit to prepare 
for the additional requirements of the 
revised General Product Safety Directive 
(GPSD), which is due to come into 
operation in the autumn of 2003. National 
regulations will implement the GPSD in the 
UK, and the Department of Trade and 
Industry will be consulting with all parties 
on the interpretation of the directive. 
The CARTC points out that whatever 

the outcome of this consultation the revised 
directive will have wide-ranging 
implications for the retail trade, especially 
for those who sell own-brand products. 
According to the CARTC, the implications 
will include a requirement for more 
effective market surveillance, with penalties 
for non-compliance; the provision of better 
information for consumers and authorities 
on products that are found to be unsafe or 
dangerous; improved product-recall 
processes; and improved consumer-
protection processes. 

Malcolm Bassett, head of consumer 
safety at CARTC, points out that "the EC is 
determined to clarify both the spirit and the 
detail of the directive, and enforce penalties 
on organisations that fail to comply with it". 
This is all very well and presumably to 

the general good, but one can't help 
wondering why a new directive should 
require such clarification. Is it not possible 
to make the requirements clear to start off 
with? Or is it all a matter of translation 
difficulties? Anyway, you have been 
warned. 
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Densitron Technologies has introduced the Cassius Intertainment Centre, which 
combines an LCD display with a teletext TV, a stereo radio tuner, a CD player, a 
DVD player and an internet-ready PC, all neatly housed in the same slim (2.5in 
thick) unit which also has built-in speakers. A remote-control unit is provided for 
TV use, while for PC use there are a wireless keyboard and mouse. There is thus 
virtually lead-free operation. The 15.1in. thin-film transistor LCD screen is 
equivalent to a 17in. CRT screen, and has a resolution of 1,024 x 768 pixels. 
The TV and radio tuners provide Nicam stereo TV and FM radio reception with 

programme search, brightness and volume control being either via the handset or 
built-in controls at the side of the unit, which can provide an output for an external 
Dolby Digital 5.1 surround sound system. 
The PC specification includes an 800MHz Intel Pentium III processor, 128MB 

of SDRAM, a 20GB hard drive, a floppy disc and a DVD/CD-ROM drive. 
Memory is expandable to 256MB. A V90 modem and 1/100 Base-T Ethernet LAN 
provide internet operation and networking. The comprehensive inputs and outputs 
include a PCMCIA slot, one COM, three USB, LAN, modem, printer, serial data, 
VGA, audio and video. 
The centre is expected to sell for about £2,500. For further details apply to 

Densitron Technologies, Unit 4, Airport Trading Estate, Biggin Hill, Kent TNI6 
3BW. Phone 01959 542 000, fax 01959 542 001. 

Interactive TV 
Figures released by SkyDigital reveal that 
over 50 per cent of its subscribers are 
using Sky Active. According to Sky over 
seven million digital satellite users in the 
UK have pressed red** on their 
SkyDigital remote control units since 
January 2001. SkyDigital adds that over 
86 per cent of Sky Sports subscribers have 
used Sky Sports Active — the Sky Sports 
interactive quiz generated 1.8m calls last 
year. The three hundredth interactive 
football game broadcast by Sky was 
Manchester United vs. Chelsea on 
November 24th. Over two million votes 
have been cast on Sky News Active since 
its launch in March 2001. Sky has lost two 
major retailers who had signed up with it 
however, Argos and Woolworth. Argos is 
reviewing its approach to selling through 
interactive services. Woolworth has 
decided to concentrate its interactive 
selling on the internet, but could return to 
Sky. 
The BBC and Channel 4 are amongst 

third-party broadcasters who had 
interactive satellite TV successes via Sky 
last year. Within the first five days of the 
broadcast of the BBC's Walking with 
Beasts 750,000 interactive calls had been 
made, representing 26 per cent of those 
who watched the programme. 28,500 
donations, totalling £473,000, were 
received by SkyDigital throughout the 
evening when the BBC's Children in 
Need was broadcast. When MTV's Music 
Awards Europe was broadcast 721,800 
votes were cast, contributing to a 12 per 
cent rise in the viewing figure in 
comparison with the previous year. The 
BBC reported that over one million 
viewers used its Wimbledon interactive 
service during the first day and 900,000 
on every other day of the tournament. 
There were similar successes with a 

brochure, book a test drive and view 
additional products. 

number of other programmes. 
Channel 4 was the first terrestrial 

broadcaster to launch a commercial 
interactive service with return path 
facility for advertisers. The service went 
live via SkyDigital on January 31st with a 
fully-interactive advertisement for the 
Renault Clio. The service has been 
developed with Channel 4 by technology 
partners Go interact tv (formerly Sony 
Digital Interactive Broadband Services): 
it enables TV advertisers to meet requests 
for more detailed product information via 
subscribers' TV sets rather than the 
internet or telephone. The Renault car 
advertisement, shown from January 31st 
onwards, enables viewers to request a 

DAB coverage increased 
Digital One, the largest commercial digi-
tal radio broadcaster, has brought three 
new transmitters into operation — the total 
is now 59. The new transmitters are at 
Huntshaw Cross, serving north Devon; 
Mendlesham, serving East Anglia; and 
Caldbeck, serving northern Cumbria and 
parts of SW Scotland. 
The BBC is also expanding its net-

work of digital radio transmitters, and 
will launch five new national digital 
radio services by the end of the year. 

High-performance DVD players 
J VC has launched two new DVD play-
ers with a high-performance specifica-
tion. Model XV-FA62 has a seven-disc 
carousel changer while Model XV-SA72 
has a single-disc deck. Both provide 
DVD-Video and DVD-Audio playback 
and have a dual-laser optical pick-up to 
enable them to play CD, CD-RW and 
CD-R discs as well. The players can 

also handle MP3 files recorded on CD 
discs, and incorporate Dolby 
Digital/DTS decoders. The high-speed 
(54MHz) video DA converter carries out 
over-sampling to ensure minimum loss, 
while JVC's VFP (video fine processor) 
provides flexible picture control. The 
audio digital processing includes an 
improved noise shaper. 

WEEE warning 

The Waste Electrical and Electronic Equipment (WEEE) Directive is due to be fully 
implemented in 2006. 65-80 per cent of every electrical and electronic product will 
then have to be recovered and recycled at the end of its life. The question is who 
should pay? The Federation of the Electrical Industry has warned that UK TV 
manufacturers could face a £2bn bill when analogue TV ends. Manufacturers, 
distributors and retailers could all be involved, but it seems that manufacturers will 
at present be expected to accept the main responsibility. It's not at all obvious why 
they should have to deal with "historic waste" and "orphan products". Waste has, 
after all, traditionally been a municipal responsibility. The problem is not only the 
recycling but the costs of collection and transport. 
However responsibility is assigned, the cost will ultimately be borne by the 

customer in one way or another. Peter Evans, senior manager for the environment 
at Sony Visual Products Europe, has calculated that with the WEEE directive the 
cost of recycling a TV set would rise from £5-£7 to £15-£21. 
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Grandata Ltd 
distributor of electronic components 

CD Pick Ups and Mechanisms 

Part No  

KSS 210A 
Original  £14.00 

KSS 210A 
Replacement  £11.00 

KSS 210 B   £15.00 

KSS 213 B   £11.50 

KSS 213 C  £11.50 

KSS 213 D  £16.00 

Price Part No Price 

KSS 213 F  £12.00 

KSS 240 A  £30.00 

NKS 240 A 
Replacment for KSS240A 120.00 

OPTIMA 6 S  £11.50 

OPTIMA 5  £11.50 

RCTRTH8151  £20.00 

RCTRTH8112  £15.00 

CD Mechanisms 
KSL 2101 ABM Mechanism 

KSM 213 CCM Mechanism 

RCTRH8147 Mechanism 

CDM 12.1 Mechanism 

SF91 Mechanism 

SF91 Carriage & Mechanism 

Code: KSL2101ABM 

Code : KSM 213 CCM 

Code : RCTRH8147MECH 

Code : CDM121MECH 

Code : SF91MECH 

Code : SF91CARR 

Price : £ 18.00 

Price : £ 15.00 

Price : £ 10.00 

Price : £ 16.00 

Price : £ 20.00 

Price : £ 20.00 

Digital Satellite Spares 
Sky Digital Remote & 

TV Link Eye 
Combination 

Price : £ 18.50 + vat 

5 + £ 17.00 + vat each 

Power Supply Repair Kit for Pace Digibox 2200 
DEAD PSU TRIPPING PSU 

IT COMES WITH CLEAR AND CONCISE INSTRUCTIONS 
ON HOW TO CARRY OUT THE WORK 

Order Code :SATPSU32 
Price : £15.00 + vat 

Sky Digital TV Link Eye 
Order Code : TVLINKEYE 

5 + 
£ 7.99 + vat each 

10+ 
£ 6.99 + vat each 

No LNB Voltage Repair Kit for Pace Digibox 2200 

IT COMES WITH CLEAR AND CONCISE INSTRUCTION 
ON HOW TO CARRY OUT THE WORK 

Order Code: SATKIT33 

Price: £4.00 + vat 

Grundig GDS200 / GSDS300 Digital Satellite Receiver Repair Kit 

Early psu 
MODEL DSO - 0385 REV C 

Order Code : SATKIT34A 
Price : £ 10.00 + vat 

Later psu TYPE REV 03 
DSO - 0375 REV A 
DSO - 0385 REV 5 

Order Code : SATKIT34B 
Price : £ 10.00 + vat 

Amstrad DRX 100 Sky Digibox 
Tuner Repair Kit 

Order Code : SATKIT35 

Price : £ 1.40 + vat 

K.P. House, Unit 15, Pop In Commercial Centre , Southway , Wembley , Middlesex. HA9 OHB England 

Tel  : (020) 8900 2329 
Fax : (020) 8903 6126  Website  : http://www.grandata.co.uk 

Email  : sales@grandata.co.uk 



Grandata Ltd 
distributor of electronic components 

Television Repair / Mod Kits 
MAKE  KIT TYPE 
& MODEL 

ALCA 
1452T  PSU  ONWAKIT 
1427T  PSU  ONWAKIT 
1402  PSU  ONWAKIT 
1455T  PSU  ONWAKIT 
14561  PSU  ONWAKIT 
1458T  PSU  ONWAKIT 
14591  PSU  ONWAKIT 
2002  PSU  ONWAKIT 
20098  PSU  ONWAKIT 
20521  PSU  ONWAKIT 
2152T  PSU  ONWAKIT 
CTV501  PSU  ONWAKIT 
CTV701  PSU  ONWAKIT 
CTV840  PSU  ONWAKIT 
CTV841  PSU  ONWAKIT 
CTV485  PSU  ONWAKIT 

CODE 

M AI 
CT1417  PSU  ONWAKIT 
CT2159U  PSU  ONWAKIT 
CT2162UNT  PSU  ONWAKIT 
CT2863UNT  PSU  ONWAKIT 

GOODMANS 
147TT  PSU  ONWAKIT 
1491  PSU  ONWAKIT 
1430RA  PSU  ONWAKIT 
143ORS  PSU  ONWAKIT 
1430RW  PSU  ONWAKIT 
14501  PSU  ONWAKIT 
1455TS  PSU  ONWAKIT 
2019R  PSU  ONWAKIT 
20291  PSU  ONWAKIT 
2029TA  PSU  ONWAKIT 
F16 CHASSIS  FRAME  GOODKIT1 
F16 CHASSIS  LINE  GOODKIT1 
F16  PSU  GOODKIT1 
F16  VIDEO  GOODKIT1 

GRUNDIG 
CUC 7350  GRUNDIGKIT1 

I
MAKE  KIT TYPE 
& MODEL 

CODE 

GRUNDIG continued  
CUC7301/3 (BUZ90)  PSU  GRUNDIGKIT2 
CUC7301/3 (MJF18004) PSU  GRUNDIGKIT3 

HINARI  
HIT14RC  PSU  ONWAKIT 

AV29SX1EK  FIELD OUTPUT KIT  JVCKIT1 
AV29SX1EN  FIELD OUTPUT KIT  JVCKIT1 
AV29SX1EN1 FIELD OUTPUT KIT  JVCKIT1 
AV29SX1PF  FIELD OUTPUT KIT ..JVCKIT1 
AV29TSIE1  FIELD OUTPUT KIT ..JVCKIT1 
C14E1EK  PSU  ONWAKIT 
C14T1EK  PSU  ONWAKIT 
C21ET1EK  PSU  ONWAKIT 
CS21M3EK  PSU  ONWAKIT 

MATSUI  
1455  PSU  ONWAKIT 
1498  PSU  ONWAKIT 
2086  PSU  ONWAKIT 
2098  PSU  ONWAKIT 
21V1N (BUZ90)  PSU  .GRUNDIGKIT1 
21V1T (BUZ90)  PSU  GRUNDIGKIT1 
21V1N (MJF18004)  PSU  .GRUNDIGKIT3 
21V1T (MJF18004)  PSU  .GRUNDIGKIT3 

MITSUBISHI  
AV1 SERIES  PSU  MITSKIT3 
CT1M5B  PSU  MITSKIT3 

CT21M5BT  PSU  MITSKIT3 
CT25M5BT  PSU  MITSKIT3 
CT21A2STX  IDA 8178S  MITSKIT1 
CT21AX1B  PSU  MITSKIT3 
CT21A3STX  IDA 8178S  MITSKIT1 
CT21AV1BS  PSU  MITSKIT3 
CT25A2STX  IDA 81785  MITSKIT1 
CT25A3STX  IDA 8178S  MITSKIT1 
CT25A4STX  IDA 8178S  MITSKIT1 
CT25A6STX  IDA 8178S  MITSKIT1 

MAKE  KIT TYPE  CODE 
& MODEL 

MITSUBISHI continued  
CT25AV1B  PSU   
CT25AV1BS  PSU   
CT25AV1BD  PSU 
CT25AV1BDS  PSU 
CT28AV1B  PSU 
CT28AX1BD  PSU 
CT28AV1BDS  PSU 
C129AS1  TDA 8178S   
CT29A4  IDA 8178S   
CT29A6  IDA 8178S   
CT29B2  IDA 8178S   
CT29B3  IDA 8178S   
CT29B6  IDA 8178S   
C13383  IDA 8178S   
M5 SERIES  PSU   

NEI/NIKKAI  
CE25 CHASSIS PSU   
C289FTXN  PSU 
C28F41FXN  PSU 

MITSKIT3 
MITSKIT3 

 MITSKIT3 
MITSKIT3 
MITSKIT3 
MITSKIT3 
MITSKIT3 
MITSKIT2 
MITSKIT2 
MITSKIT2 
MITSKIT2 
MITSKIT2 
MITSKIT2 
MITSKIT2 
MITSKIT3 

NIKKAIKIT1 
NIKKAIKIT1 

 NIKKAIKIT1 

PANASONIC 
IC561  10A8175  PANKIT1 
TX25XD60  VERTICAL 0/P IC   PANKIT2 
TC28XD60  VERTICAL 0/P IC   PANKIT2 
TX28XD70.  .VERTICAL 0/P IC  PANKIT2 
TX29XD70.  VERTICAL 0/P IC  PANKIT2 
TX-W2603  VERTICAL 0/P IC  .PANKIT2 

PHILIPS 
310.10708 
310.20491 
310.20496 
310.31994 
310.32252 
310.32253 
310.32254 
310.32255 
310.32262 
310.62264 
ANUBIS A 

 PHILKIT3 
 PHILKIT2 
 PHILKIT10 

PHILKIT6 
PHILKIT5 
PHILKIT4 
PHILKIT9 
PHILKIT7 
PHILKIT8 
PHILKIT1 
PHILKIT2 SOPS   

MAKE  KIT TYPE  CODE 
& MODEL 

PHILIPS continued  
CP110 CHASSIS  .SOPS  PHILKIT8 
G90A CHASSIS  ...SOPS  PHILKIT10 
G908 CHASSIS  ...SOPS  PHILKIT10 
G110 CHASSIS  ...SOPS  PHILKIT3 
GR2.1 CHASSIS  ..SOPS  PHILKIT1 
GR2.2 CHASSIS  ..SOPS  PHILKIT1 
D-16 CHASSIS  SOPS  PHILKIT6 
HSM VIDEO  SOPS  PHILKIT5 
JSM VIDEO  SOPS  PHILKIT4 
KSM VIDEO  SOPS  PHILKIT9 
LSM VIDEO  SOPS  PHILKIT7 

SAMSUNG  
CI5944  FRAME OUTPUT  SAMKIT2 
CI6844  FRAME OUTPUT . . .SAMKIT2 
VIK310  PSU  SAMSUNGKIT 
VIK320  PSU  SAMSUNGKIT 
VIK350  PSU  SAMSUNGKIT 
VI375  PSU  SAMSUNGKIT 
VI395  PSU  SAMSUNGKIT 
WINNER 1  PSU  SAMSUNGKIT 

SHARP  
S1CSO3H  POWER / LINE  SHARPKIT1 
51CSOSH  POWER / LINE  SHARPKIT1 
59CSO3H  POWER / UNE SHARPKIT2 
59CS05H  POWER / LINE  SHARPKIT2 
59CS08H  POWER / LINE  SHARPKIT2 
66CSO3H  POWER / LINE  SHARPKIT2 
66CS05H  POWER / LINE  SHARPKIT2 
66CSD8H  POWER / LINE  SHARPKIT2 

THOMSON 
35029400   
35065920 
FV70   
ICC7 CHASSIS 
ICC7 CHASSIS 
ICC8 CHASSIS 
ICC8 CHASSIS 
R3000   
R4000   
ICC9 CHASSIS 

THOMKIT2 
 THORNKIT1 

THORNKIT1 
THOMKIT1 
.THOMKIT3 
THOMKIT1 
.THOMKIT3 
THOMKIT2 
THOMKIT2 
.THOMKIT4 

. PSU   
.IDA 8178FS 
.FRAME KIT . 
IDA 8178FS 
•FRAME KIT . 

PSU   
PSU   

EAST/WEST 

ORDER CODE emu 
GRUNDIGKIT1   £ 10.50 
GRUNDIGKIT2  £ 10.50 
GRUNDIGKIT3  £ 10.50 
GOODKIT1  £ 11.00 
JVCKIT1  £ 11.00 
MITSKIT1  £ 3.00 
MITSKIT2  £ 15.00 
MITSKIT3  £ 6.00 

ORDER CODE PR = 
NIKKAIKIT1  £ 12.00 
ONWAKIT  £ 12.00 
PANKIT1  £ 7.00 
PANKIT2  £ 9.00 
PHILKIT1  £ 7.60 
PHILKIT10  £ 8.50 
PHILKIT2  £ 2.50 
PHILKIT3  £ 4.00 

PHILKIT9   
SAMKIT2   
SAMSUNGKIT 

ORDER CODE 
PHILKIT4   

PRICE 
£ 4.25 

PHILKIT5  £ 5.75 
PHILKIT6  £ 5.50 
PHILKIT7  £ 7.60 
PHILKIT8  £ 4.25 

£ 7.50 
£ 8.00 
£ 16.00 

ORDER CODE 
SHARPKIT1   
SHARPKIT2   
THOMKIT1 
THOMKIT2 
THOMKIT3 
THOMKIT4   
THORNKIT1 

PRICE 
11.00 

£ 11.00 
 £ 7.00 
 £ 12.00 

£ 9.00 
£ 4.00 
£ 12.75 

VALUE  CODE  PRICE 

M igià 
100uF ..CAP118 . £0.45 
470uF ..CAP29  .£1.20 
1000uF •CAP119. .£1.50 
2200uF .CAP120 £2.10 

105°c Radial Electrolytic Capacitors 
PER 

PACK 

10 
. 10 
. .10 
10 

ILY.0111 
22uF ...CAP121  £0.35 
33uF ...CAP122  £0.35 
47uF ...CAP123  £0.35 
100uF . .CAP124  £0.60 
220uF ..CAP125  £0.80 
330uF  •CAP30 . £1.75 
470uF ..CAP31 . £1.75 
680uF ..CAP32 . £2.10   
1000uF .CAP33 . £2.10 
2200uF .CAP34 . £5.25 
3300uF .CAP35  £5.00   
4700uF .CAP36 . £6.10 

10 
10 
10 
10 
10 
10 
10 
5 
10 
10 
5 
10 

21Y0110 
10uF . .CAP37 . £0.45 
22uF ...CAP38 . £0.45 
33uF  .CAP126 .£0.4C 
47uF  .CAP39 . £0.48   
68uF . .CAP127 £0.55 
100uF ..CAP40  .£0.70 
120uF  .CAP128 £0.85 
150uF ..CAP41 . £0.95   
220uF ..CAP42 ..£1.2C 
330uF ..CAP43 . 11.4C   
470uF ..CAP44 . £1.9C 

10 
10 
10 
5 
10 
10 
10 
5 
10 
5 
10 

VALUE  CODE  PRICE  PER 

PACK 
a Volte contlnued 
680uF ..CAP45 . .£3.15  5 
1000uF .CAP46  .£3.65   
10150CLF CAP47 .£3.90  5 
2200uF .CAP48 . £2.00  2 
3300uF .CAP49 . £2.20  2 
4700uF .CAP50 . £3.65  2 
6800uF .CAP51  .£3.90  2 

35 Von' 
1uF ....CAP130 .£0.40  . .10 
3.3uF ..CAP131  .£0.40  . .10 
4.7uF ..CAP132 .£0.45  . .10 
10uF  ..CAP52  .£0.50  . .10 
22uF  .CAP53  .£0.45  .10 
33uF  ..CAP54  .£0.50  5 
47uF  . .CAPS5  £0.85 • .  10 
68uF  .CAP133 .£0.55   10 
100uF ..CAP56  .£0.85 • .  10  §3 Volt 
150uF ..CAP57  .£0.95  5  0.22uF .CAP145 
220uF . .CAP58  .£1.45  5  0.47uF  .CAP73 
330uF ..CAP134 £1.60   10  1uF ....CAP74 
470uF ..CAP135 .£1.75   10  2.2uF  ..CAP75 
680uF ..CAP59  £6.50   10  3.3uF  ..CAP76 
1000uF .CAP60  .£4.35   10  4.7uF  .CAP77 
2200uF .CAP61  £2.45  2  10uF 
3300uF .CAP62 £10.00  15uF 
4700uF .CAP136 .£3.50  2  22uF 

33uF 
50 Volte 47uF 
1uF . .CAP137 .£0.35  .10  68uF 
2.2uF ..CAP138 .£0.35  .10  100uF 

VALUE CODE  PRICE  PER  VALUE 

PACK 
50 Volta  
3.3uF  .CAP139 .£0.35  .10 
4.7uF  .CAP140 .£0.35  .10 
10uF  ..CAP63  .00.50  .10 
22uF  .CAP64  .£0.70  .10 
33uF  .CAP141 .£0.85  .10 
47uF  .CAP65  .£0.85  .10 

.£0.90  .10 

.£0.85  . .10  100 Volta 
£1.75  .10 
.£2.45  . .10  luF . 
.£4.35  . .10  1.5uF   
.£4.90  5  2.2uF   
£5.25  10  3.3uF 
£4.50  5  4.7uF 
£3.25  2  10uF 
£3.25  2  22uF 

33uF 
47uF 

f0.45  10  100uF 
£0.35  10  220uF 
£0.35  10 
£0.35  10 
£0.50  10 
£0.35  10 

.CAP78  £0.50  10 

.CAP79  £0.95  5 

.CAP80  £0.75  10 

.CAP81  .£0.85  10 

.CAP82  £0.95  10 

.CAP83  .£1.30  5  200 Volta 

.CAP84  £1.20 

68uF . .CAP142 
100uF ..CAP66 
220uF ..CAP67 
330uF ..CAP68 
470uF ..CAP69 
680uF . CAP70 
1000uF .CAP71 
1500uF .CAP143 
2200uF .CAP72 
3300uF CAP144 

CODE  PRICE PER 

PACK 
53 Volts continued 
150uF  .CAP85  .£2.80   
220uF  .CAP86  .£2.80 
330uF  .CAP87 . £4.00 
470uF  .CAP88  15.25 
680uF  .CAP89 . £5.00 
1000uF .CAP90 . £5.40 

5 
10 
10 
10 
10 

 5 

0.47uF  .CAP91  £0.50   
£0.85 
£0.70   
£0.50 
£0.50 
£0.50 
£0.95 
£1.05 
£1.55 

5 
.CAP92  10 
CAP93  5 
CAP94   5 
CAP95   5 
CAP96   5 

 CAP97   10 
 CAP98   10 
 CAP99   5 
CAP100  £1.75  10 
CAP101....£2.10 ......  10 
CAP102....£6.00 .......  5 

470uF ....CAP103.. £6.00  5 

160 Volta 
2.2uF  CAP146  £0.45 
10uF  CAP147  £1.40   
22uF  CAP148  £1.80   
33uF  CAP149..£2.30   
100uF  CAP150..£3.25   

 10 
10 
10 
10 
5 

100uF  CAP151  £3.25  5 

VALUE  CODE  PRICE  PER 

PACK 
250 Volt6 
1uF  CAP152 .£(.,.C.0  10 
3.3uF  CAP104 .£1.75  10 
10uF  CAP105 .£2.60  10 
22uF  CAP153.£2.30  10 
47uF  CAP106 .£4.35  10 
100uF  CAP154 .£4.50  5 
220uF  CAP155 .£2.00  2 

350 Volta 
1uF  CAP156.£0.70  10 
3.3uF  CAP157 11.50  10 
10uF  CAP158.f2.25  10 
22uF  CAP159  £3.40  10 

400 Volta 
1uF  CAP107 £2.15  5 
2.2uF  CAP108.£2.25  5 
4.7uF  CAP109.£3.15  5 
10uF  CAP110 .£4.00  5 
22uF  CAP111  .£2.50  2 
47uF  CAP112 .£3.50  2 
100uF  .CAP160 .£4.00  2 
220uF • .CAP161  £7.00  2 

450 Volts  
1uF  . . .CAP113  £2.80  5 
2.2uF  .CAP114  £3.20  5 
4.7uF  .CAP115 .£4.95  5 
10uF  .CAP116 .£5.50  5 
22uF  .CAP117  £4.15  2 

irr 



Grandata Ltd 
distributor of electronic components 

Remote Controls 
New Universal Remote Controls 

RC15 Extra Thin 
Universal Remote Control 

Operates upto 4 different devices 

Extra Thin and Water Proof - Only 10mm in thickness 

Small and compact in design - (H) 125mm (W) 50mm 

Operates Televisions , VCR's , Satellite Receivers , 

Cable Boxes , DVD , VCD ,LaserDisc & CD Players. 

:11th Teletext functions 

,)perates with 1 X CR 2032 Lithium Battery 

Order Code: RC15 
Price:  7.50 + vat 

10+ Price: £ 5.50 + vat each 

RC16 Universal 
Remote Control 

Operates upto 8 different devices 

Operates Televisions , VCR's , Satellite Receivers , 
Cable Boxes , DVD . VCD , LaserDisc , CD Players 
...etc 

With Teletext functions 

Operates with 2 X AAA Batteries 

Order Code: RC16 
Price: £ 9.00 + vat 

10+ Price : £ 7.00 + vat each 

RC18 Universal 
Remote Control 

Operates upto 6 different devices 

Sleek Modern Design 

Operates Televisions , VCR's , Satellite Receivers 
(including Sky Digital functions) . CD Players ...etc 

With Teletext and Fasttext functions 

Operates with 3 x AAA Batteries 

Order Code: RC18 
Price : £ 12.00 + vat 

Infra Red Remote Control Signal Extender 

Operates upto 100 ft 

Receiver Range : 25 ft 

Wireless RF technology 

Transmitter Range : 20 ft 

Mains Powered 

Order Code : 27973R 
Price:  25.00 + vat 44 

Universal Brand Replacement Remote Controls 
*Codeless set-up  *Teletext and Rastext  *Pre-Programmed for the latest models  ' Replaces broken and lost remotes 

Bialld  g_ffier Code Barts1  Order Code 
Panasonic TV  RCUNIO1M  Grundig TV  RCUNI10 
Sony TV  RCUNIO2M  Sanyo TV  RCUNI11 
Philips TV  F:CUNIO3M  Sharp TV  RCUNI12 
Hitachi TV  F:CUNI04  Goodmans/Alba/ 
Mitsubishi TV  RCUNI05  Bush TV  RCUNI13M 
Nokia TV  F:CUNI06  Matsui/Hinaril/Orion TV  RCUNI14M 
Samsung TV  RCUNI07  Sky Digital  RCUNI15 
Toshiba TV  RCUNI08  On Digital  RCUNI16 
Ferguson TV  RCUNI09  Sateilite  RCUNI17 

Grundig TV  RCUNI10 

Price : £7.50 + vat each 
Buy any 5 of tie above and get a Special Price of £ 7.00 + vat each 

Now Available V.! 
Our latest Replacement Remote Control Catalogue 
Contains remotes for nearly 23,000 different models 

Please call 020 8900 2329 for a copy 



Grandata Ltd 

25mA Line powering on UHF Soc,<et 
Designed for TV , Satellite and FM Receivers 
Isolation between outputs > 22db 
Noise figure < 4db 

Frequency Range : UHF 470-663 Mhz 
VHF 47-230 Mhz 

Order Code Price 
2 Way  SLX2  £ 8.00 + vat 
6 Way  SLX6  £ 18.00 + vat 

distributor of electronic components 

Aerial Accessories 
SLx Distribution Amplifier Range 

Auto line powering for masthead amps 
10.5db Gain on all ports 
Separate UHF/VHF inputs 
Digital Compatible 

CE and EMC Test Certified 

Order Code 
4 Way  SLX4 
8 Way  SLX8 

Price  
£ 13.00 + vat 
£ 18.50 + vat 

SLx Masthead Amplifiers 
UHF TV antenna pre amplifier designed for the professional aerial installer 

'5dB gain masthead amplifier ideal for majority of domestic installations 

26dB gain masthead amplifier for longer cable runs (loss of more than 3dB) or if connected to passive splitters 

Requires 12V DC power supply via downlead either via dedicated power supply unit or from a distribution 
amplifier with line powering 

SLx 15dB Gain Masthead Amp  Order Code : 27830R Price : £ 4.30 + vat 

SLx 26dB Gain Masthead Amp 

SLx Masthead Amplifier Power Supply  Order Code : 27832R Price : £ 5.00 + vat 

Order Code : 27831R Price : £ 4.50 + vat 

Postage when Ordering 3 or more of the above is charged at £ 5.00 + vat and will be sent by Parcel Force 

New Arrivals & Special Offers 
Fully Shielded 21 Pin Connected 

1.5m Scart Lead 
Normal Price : £ 3.70 + vat 
Special Price - Box of 25 

£ 32.00 + vat (Equivalent to £ 1.28 + vat each) 
While Stocks Last 

Please note goods sent by Parcel Force may take upto 4 working days for delivery** 

Connect your PC DVD to your Television 
Allows easy connection of computer based DVD players to your television. 

As long as the television has a scart input and the computer has an appropriate 

sound / video card. 

The kit contains all the necessary connectors and cables required. 

All connectors are Gold plated 

Order Code : 75150R  Price: £ 7.00 + vat 

Check out our New Online Catalogue at 

www.grandata.co.uk 
We are stockist of all the following brands : 
Remote Controls 
Accessories 

l< LJ NJI 
EL_ EC TFI O NI C 

Remote Controls 
TV & Video Spares 
CD Pick Ups 

Remote Controls , TV & Video 
Spares , CD Pick Ups ,Accessories 

MLR 

Line Output Transformers 
AYUDA AL 
SERVICIO 

This advertisement is just a selection of our stock. 
Please contact us if you cannot find the part you are looking for. 

* Please add £1 p+p and VAT -.o all orders (Unless Otherwise stated)  * All components are brand new 
* We accept payment by Access , Switch , Visa , Cheque and Postal Order 

* All prices quoted are subject to availabilty and may be changed without prior notice 
E & OE 

K.P. House, Unit 15, Pop In Commercial Centre , Southway , Wembley , Middlesex . HA9 OHB England 

Tel : (020) 8900 2329 
Fax : (020) 8903 6126  Website : http://www.grandata.co.uk 

Email : sales@grandata.co.uk 



Fig. 1. The TPG in use. 

Eugene Trundle has been putting Burosch's 
TPG 1 test pattern generator through its 
paces. Did he find it useful? 

TEST REPORT 

rosch TPG1 
Now that broadcast test patterns are 

but a distant memory, and as 
people expect better and better 

performance from their big, heavy, 
virtually immobile and expensive TV sets, 
there's a need for an inexpensive portable 
source of test patterns. The Burosch TPG I 
fulfils that need; I've just spent a week 
with one, in the workshop and in the field. 

Hand-F-..1d and pocicetable... 
This is a hand-held, pocketable pattern 
generator that works from an external 12V 
DC supply. It offers six useful CCIR/PAL 
images for alignment and assessment of a 
TV receiver: white field; red field; 8-step 
grey-scale bars; standard colour bars; a 
'multiburse, gratings of progressively finer 
vertical bars; and a complete FuBK 
universal test card with circle. Composite 
video output is available at a phono plug, 
and a modulated UHF carrier (channel 34) 
comes from a co-ax plug. complete with a 
11(Hz mono test ton,. 

There are no switches or conventional 
key buttons on this instrument: pattern 
selection is by 'membrane bubbles' on the 
top surface. Each is captioned and marked 
with a picture of the image it selects; the 
switch-on default is the composite test 
card. 
The instrument is housed in a tough 
black aluminium case meeting IP (ingress 
protection) 65. Of German design and 
manufacture, it's available from CPC in 
the UK at a price of £185.14, excluding 
VAT. A suitable 'in-plug' power supply 
unit costs 0-40 excluding VAT from the 
same supplier. 
The TPG-1 comes with an operating 
manual and a two-year guarantee. For 
more details see the specification box 
below. 

On Test 
I found this little device light and easy to 
operate: it can be held and keyed with one 
hand, Fig. 1 Current consumption was 

measured at 250mA at 12V (3W) and the 
generator continued working down to 10V. 
It's possible to make up a lead with a 
cigar-lighter plug for work on vehicles, and 
another for use with a separate battery if 
required. The mains unit fulfiled all my 
needs though. If you are working on a TV 
set, you're generally near a mains supply. 
In operation, the case gets a little warm 
because it acts as a heat sink. 
Video output measured spot-on 1V sync-
tip to peak white. I found no discernible 
departure from CCIR standards in terms of 
levels, amplitudes, burst timing, porches 
etc. These things are very important 
because modern TV designs can be 
surprisingly intolerant of relatively minor 
errors here. 
The RF output of the test sample was 
3mV, corresponding to 10dBmV or 
70d 4V. The one I tested was to PAL-G 
standard with 5.5MHz sound carrier. 
Consequently I used a set of that type to 
check the audio, which came through clear 
and bright. 
Presence of the FM sound carrier at 
5.5MHz impairs the picture somewhat on a 
set aligned for System I, so the rest of my 
tests were done using the baseband 
(composite video) output. 
As the white and red fields, grey-scale 
steps and colour bars are standard, they 
merit no more comment here except to 
mention that the colour bars conform to the 
EBU standard, 75% amplitude, 100% 
saturated. 
Useful for checking frequency response, 
the multiburst pattern has nine segments: 
0.5, 1, 1.5, 2, 2-5, 3, 3.5, 4 and 4-3MHz. 
Since the signal itself has no chroma 
content it might have been better if 
provision had been made to switch off the 
colour burst for this particular pattern. This 
would ha\ e avoided the potential for heavy 
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Fig. 2. Universal test card, clearly showing slight 
geometry, centring and registration errors in the 
TV set from which the picture was taken. 

Specifications 

Test patterns: 
TV Standard: 
UHF carrier: 
Video level: 
Audio: 
Power supply: 
Dimensions: 
Weight: 
Case: 
Operating temperature: 
Guarantee: 
Manufacture: 

Six, including universal test pattern 
PAL/625/50 
3mV at co-ax socket,UHF channel 34 
1V p-p at phono socket 
1kHz UHF FM-modulated sine wave 
12V DC 300mA, external 
140 by 80 by 40mm (LxWxH) 
350gm 
Solid aluminium, IP65 
0-50°C 
2 years 
Burosch, Germany 
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cross-colour patterning on the last two 
gratings. 
On the other side of the coin, leaving the 
colour channel open does facilitate a check 
of the rejection capability of the set under 
test. This is especially important in a set 
with digital comb filtering. The test 
waveforms here are sinusoidal, giving a 
'softer' effect than the square waves which 
come from some card- and pattern-
generators. The bottleneck, bandwidth-
wise, in modern sets is in the low-level 
post-demodulator stages rather than the 
RGB amplifiers. 
For me, the best feature of this little 
instrument, one which scores highly over 
competitive products, is the fully-featured 
test pattern, Fig. 2. This one is used by 
German broadcasters, and may be familiar 
to many from Astra analogue satellite 
transmissions. It boasts a sharply-defined 
circle, a 19 by 15-line white grid, colour 
bars (75/100%), grey steps, definition 
gratings and colour wedges for assessment 
of chroma amplifier linearity. Also, the 
unit features 'anti-PAL' areas which are 
colourless so long as the PAL decoder is 

correctly working and aligned: shades of 
the Philips PM5544 pattern. This feature is 
unique in inexpensive instruments. 
The circle is unbeatable for setting scan 
linearity, and is less stepped or 'coarse' 
than that of some patterns from other 
sources. With correct scan amplitudes the 
circle should touch the screen edges at top 
and bottom, with just under two squares 
showing at each side. 
The grid lines are very narrow for ease of 
registration setting on both projection and 
direct-view displays. I would like to have 
seen a well-defined central cross or bright 
spot for setting static convergence though, 
since there is no separate crosshatch 
pattern provided. 
The only other features this card misses 
out on are a 'streak' test for assessment of 
video LP response; the needle-on-black 
wedge near the centre checks for ghosting 
and signal reflection, while finer gratings 
than the test card affords are available in 
the multiburst option. 
Careful examination of the transition 
points in, for instance, the colour bars, 
betrays a degree of cross-luminance and 

Build and Upgrade Your Own PC 
Second Edition 

1 Save £100s by making your current PC last longer 
1 You can have a PC with a spec that matches your needs 
Discover the practical techniques of upgrading a PC and 

avoid the pitfalls 

MILD  111,1;1111 

YOI I  \ 

.̀ 
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Ian Sinclair's Build Your Own books 
have established themselves as 
authoritative and highly practical guides 
for home PC users and advanced 
hobbyists alike. All aspects of building 
and upgrading a PC are covered; making 
this the book the computer retailers don't 
want you to read! By getting to grips wit 11 
the world of PC hardware you can avoid 
the built-in obsolescence that seems to he 
part and parcel of the fast moving world 
of PCs, and escape the need to buy a ne'.' 
PC every year. You can also have a PC 
that keeps pace with the ever-increasing 
demands that new software applications 
place on your system. 

The new edition of this book is based round building and 
upgrading to the latest systems such as Pentium Ill and 
dual-processor Celeron motherboards running Windows 
95/98 or Windows 2000. As well as guiding you round the 
inside of your CPU Ian Sinclair also covers monitors, 
printers, high capacity disk and tape systems, DVD drives 
parallel port accessories.... 

CONTENTS: Preface; Preliminaries, fundamentals and 
buying guide; Case, motherboard and keyboard; About 
disk drives; Monitors, standards and graphics cards; Ports: 
Setting up; Upgrading; Multimedia and other connections: 
Windows; Printers and modems; Getting more; Index 

colour patterning. This suggests that a little 
more bandwidth filtering would have done 
no harm. Even so, we cannot expect a sub-
£200 instrument to perform as well as one 
costing seven times as much! 
The patterns and reference signals are 
stored in two EEPROMs, so will not drift 
or change with time or temperature. The 
TPG1 generates 4:3 aspect-ratio images. 
This is not detrimental to everyday use; 
indeed it helps with checks on the scan-
switching of a widescreen TV, and still 
permits all the necessary testing of that 
type of set. I'm told that there's little 
demand at present for a widescreen pattern, 
and it's true that the vast majority of TVs 
currently in use are 4:3 models. 

In summary 
This is an excellent little bunch of tricks, 
good for use in the workshop and 
particularly in field service. It beats the 
similarly priced hand-held opposition 
hands down in terms of its fully-featured 
test image and multiburst pattern. Good 
value for money, and a very desirable little 
chunk of hardware... 

Ho w to pay 
(Build and Upgrade Your Own PC) paperback 

J I enclose a cheque/bank draft for £ 

(payable to Cumulus Business Media) 

Please charge my credit/charge card 
J Mastercard J American Express !Jr Visa _I Diners Club 

Credit Card No:  Expiry Date: 

Signature of Cardholder 

Cardholder's statement address: (please use capitals) 

Name 

Address 

Post Code  Tel: 

Post your completed order form to:-
Jackie Lowe, Cumulus Business Media, 
Anne Boleyn House, 9-13 Ewell Road, Cheam, 

Surrey, SM3 8BZ 

Fax your completed order form to 020 8643 8952 
UK Price: £22.50 Europe £24.00 RO W £26.00 
Price includes delivery 
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DOCSIS the data via cable 
interoperability specification 
The DOCSIS standard is for 

operators of cable communications 

networks. It's designed to ensure 

compete interoperability between 

networks, different makes of 

equipment on the networks and 

different kinds of data. 

J. LeJeune describes the principles 

.r he move to digital communications is in full 
spate: the government talks 

about abandoning analogue TV 
within the next decade, BSkyB has 
already done that and, unbeknown 
to the majority of telephone users, 
their calls have been going digital 
for over ten years. There is 

nowadays much talk about video 
streaming, videophones, web-cams 
and sucklike, and a lot of new 
terminology has been introduced to 
cover their operation. 
DOCSIS is one new acronym, 
associated with cable operation. It 
stands for Data Over Cable Service 
Interface Specifications, to which 
cable operators must adhere if they 
want their data to be acceptable on 
other networks. The specifications 
cover a variety of cable-borne data 
signals, and when adopted ensure 
complete interoperability between 
networks, different makes of 
equipment and different types of 
data. 
DOCSIS started in the US. It's 
basically very simple but, as so 
often, those who use it have 
introduced all sorts of associated 
acronyms and complicated terms 
that tend to make it difficult to 
understand what's involved. Put 
simply, the basic structure of 

DOCSIS is Internet Protocols over 
Ethernet, in other words internet 
rules for use with LANs (local area 
networks). 

Standards involved 
DOCSIS takes in various data 
standards: IEEE 802, 802.2, 802.3, 
LAN protocols and CSMA/CD 
standards, DIX — Ethernet 
Protocols, and RFC-791 Internet 
protocol data standards. When 
compliant with DOCSIS, cable 
modems and cable modem 
termination systems (the apparatus 
at the other end of the line from the 
cable modem) from a variety of 
manufacturers will all work 
together on the same network. 
Modern cable TV networks are 
bidirectional, the downstream signal 
spectrum being at 65-860MHz 
while the upstream spectrum (return 
path from the user) is at 5-60MHz, 
or thereabouts. The downstream 
path can carry the normal TV 
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channels, in either analogue or 
digital form, plus radio and data 
signals. It's the data signals that 
concern DOCSIS. 

DOCSIS operation 
Fig. 1 shows a typical network set-
up for data via a cable TV system. 
When the customer switches on his 
cable modem it automatically scans 
the downstream (incoming) 
frequency spectrum, looking for the 
data channel. If it has operated on 
the network previously, information 
on this will usually be stored within 
the modem. On locating the 
DOCSIS data stream, the modem 
extracts information about the 
network's upstream (return) channel 
frequency, the type of modulation 
used, the symbol rate, FEC (forward 
error correction) parameters etc., 
and sends a message to the CMTS 
(cable modem termination system) 
asking for any other information it 
requires to connect itself to the 
network. A series of exchanges 
between the modem and the 
terminal equipment provide the 
modem with a data file that enables 
it to self-configure. Once it has 
configured properly, the modem is 
given authority to access the whole 

network. It can then use the network 
like any other standard ethernet 
device. The CMTS has the ability to 
change operating parameters and 
refuse access. 

Basic characteristics 
The downstream (incoming) data 
stream uses either 64QAM or 
256QAM (quadrature plus 
amplitude modulation with either 64 
or 256 possible states). An 8MHz 
channel using 64QAM can achieve 
a transmission rate of about 
32Mbits/sec, with error correction 
added. 256QAM increases the data 
rate to about 50Mbits/sec, but the 
network's noise level has to be 
about 7dB lower than for 64QAM. 
The downstream channel can be 
anywhere in the 65-860MHz 
spectrum, and is normally placed at 
the lower end. 
The upstream (return) signals use 
either QPSK (quadrature phase-shift 
keying) or 16QAM, with one of five 
different standard symbol rates. The 
upstream's frequency spectrum 
extends from 5MHz to about 
60MHz. 
The European version, 
EuroDOCSIS, allows the use of a 
standard 8MHz wide channel in 

place of the American 6MHz one. 
Data transmission rates in the US 
are thus correspondingly lower. 
Privacy is a necessary part of 
business communications, and the 
later standard DOCSIS 1.1 enhances 
the baseline privacy scheme 
incorporated in DOCSIS 1.0 by 
lengthening the code keys to 1024 
bits and defining a digital certificate 
for each cable modem. The keys and 
the digital certificate are embedded 
in the modem software at the time 
of manufacture. 

Upgrading 
The flexibility of the system is such 
that modem software can be 
upgraded during initialisation or by 
request over the network monitoring 
system. Should the upgrade process 
fail at any point during the 
download, the system design 
enables the cable modem to remain 
in a useable condition. After the 
download the modem checks the 
new software file to ensure that it's 
suitable, since there can be many 
different modem makes and models 
connected to the system. A 
checksum system is used to ensure 
that data for the download has not 
been corrupted during transmission.. 
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Thomson's TX1101 
technology 
In this concluding instalment in the series Mark Paul deals with the 
microcontroller circuitry, teletext and the audio output stage 
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M
anagement of the TX807 chassis is 
carried out by a Toshiba 
TMP47P1637 4-bit CMOS 
microcontroller chip, IR01. It's a 
42-pin device with 32 input/output 

ports and a clock speed of 6MHz. The associated 
ST24W04 EEPROM memory chip IRO2 is used for 
storage of the user parameters, for the service mode 
and as a back-up in the event of mains power 

 PWM tuning  failure. IRO1 performs the following functions: 
remote control and keyboard management; standby 
switching; standards switching; voltage- or 

Band  frequency-synthesis channel selection; volume, 
switching  brightness, contrast and colour control; on-screen 

display signal generation; power supply control in 
_  standby; timebase monitoring watchdog. 

1-. Microcontroller circuitry 
G  Fig. 9 shows basic connections to the 
OSD  microcontroller chip, Fig. 10 the power supply, 

B  standby control and reset arrangements. IRO1 is 
powered by a 5V supply at pin 42. In normal 

FB —  operation this is derived from the 12.5V supply 
—  generated in the line output stage (see Fig. 4, 

January) via DLO1 and a 5V series regulator circuit 
(TRO1 and DR02). In standby the 5V regulator is 
fed from the chopper power supply generated audio 
supply (UA) via TL03, which is switched off by the 
VTU supply at its base once the line timebase is 
working. 
The clock signal is generated by a quartz 
oscillator circuit, with the crystal QR01 connected 
between pins 31 and 32 of IROI. 
RR46 and CR25 provide the reset time-constant 
(pin 33). When the supply rises sufficiently for 
TRO2 and TRO3 to switch on (voltage across CRO1 
close to 5.8V) CR25 charges via RR46. In the event 
of mains supply failure TRO2 and TRO3 switch off 
rapidly and the voltage at pin 37 drops to zero. 
IRO1 then saves in the EEPROM the parameters 
required for switching the set on. 
Pin 34 of IRO1 monitors the supply at pin 42. If 
the supply falls below 4.5V, the set switches to 
standby. 

39 
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The receiver is taken out of 
standby as follows. First a 
correction is required to Fig. 4: the 
output from TL03 is fed to IRO I 
and the line driver stage, not IVOI. 
When the on command is received 
by IROI, the voltage at pin 20 rises 
rapidly. TRO8 and in turn TRO7 
switch on, producing an 8.5V 
supply (VS) at the collector of 
TRO7. This is the supply for the 
signals-processor chip IVOI which, 
once powered, produces line and 
field drive outputs. When the line 
timebase is operational, TL03 
switches off and the 5V regulator 
receives 12.5V via DLOI. 
During ¡ROI 's reset period, the 
time-constant network CRO4 and 
RRO7 along with TRO4 suppress 
the output at pin 20. 

External commands and 
LED indication 
Depending on the model, the 
TX807's keyboard has either four 
or eight keys which are arranged in 
a line/column matrix, see Fig. 11. 
IROI provides outputs for the 
matrix at pins 9-12. Key 
commands are received at pins 13 
and 14. The voltage at these pins is 
low in the absence of key 
operation. When a key is 
depressed, either a high level from 
pin 9 or a sweep-signal from pin 
10, 11 or 12 is passed to pin 13 or 
14. 
Infra-red remote-control signals 
are detected by IKOI and presented 
to IRO1 at pin 35. The code, which 
is transmitted every 80ms, consists 
of 12-bit serial words. Each word 
has four address bits, one call bit 
and seven data bits. 
The front panel has a two-colour 
LED (DK01), red and green. In 
standby the red section is powered 
via TL03 and RR06. When the set 
is switched on from standby TL03 
is switched off and the 12.5V 
supply from the line output stage 
powers the green section via DKO5 
and RK05/6. In the electronic key, 
programmable stop and safety 
modes DKO1 produces flashes of 
light — Is red flashes in the 
electronic key and programmable 
stop modes, driven by pin 4 of 
IRO1 via TR09, and alternate 
red/green flashes in the timebase 
safety mode. 
Fault sensing comes from the 
junction of RL27 and RL29 in the 
line output stage (see Fig. 4) and is 
applied to pin 16 of IRO I. 

Tuning 
With voltage-synthesis tuning 
(CTI'5045 tuner) pin 1 of IRO1 
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Fig. 10: The power supply, 
reset and standby circuitry 
associated with IR01. 
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produces 14-bit PWM which is 
applied to the base of TH01 to 
produce the tuning voltage (see 
Fig. 6 last month). Pins 17, 18 and 
19 of IRO1 provide band 
switching. AFC is carried out by 
the signals-processor chip IVO 1, 
which communicates with IRO' 
via the I2C bus. 
Pins 3 and 7 of IRO1 provide 
control signals for standards 
switching. These are fed to 
transistors that switch in/out 
various filters. 
With frequency-synthesis tuning 

the tuner (C1T5000) receives 
instructions on channel selection 
and standards management via the 
I2C bus. The 33V supply for the 
varicap diodes is fed to pin 9 of the 
tuner. Pins 3 and 7 of IRO1 play 
the same role as with voltage-
synthesis tuning. 

OSD signal generator 
IROI produces the signals required 
to display menus on the screen. 
Fig. 12 shows the arrangement 
used. Pin 25 of IRO1 feeds fast-
blanking (FB) pulses to the base of 

TVOI, which in turn drives pin 26 
of the signals-processing chip 
IVO I. When fast blanking is 
applied, IVOI ceases to produce 
ROB outputs from teletext, AV and 
off-air inputs. IRO1 produces its 
ROB outputs at pins 22, 23 and 24 
respectively. These are capacitively 
coupled to the buffer transistors 
TV02, TV04 and TV06, with 
clamping provided by TV03, TV05 
and TV07 — the clamp pulses are 
obtained from pin 41 of IVOI, via 
TV08. In the Asian version of the 
chassis a different arrangement is 
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used: IROI's RGB outputs are fed 
to pins 23, 24 and 25 of IVOI. 
A 7MHz clock oscillator circuit is 
connected to pins 28 and 29 of 
IROI. This sets the fast blanking. 
and is enabled in the OSD mode 
only. 
Line pulses (HFY) from pin 7 of 
the line output transformer are fed 
to pin 26 of IRO1 via the inverter 
transistor TR05. Field-frequency 
pulses are fed to pin 27. These are 
obtained from the sandcastle pulses 
at pin 41 of IVOI, via the 
integrating network 
RR67/RR68/CR40/TRIO. These 
two signals, H and V, are present 
with and without a video signal. 
They are required to set the position 
of the OSD window within the 
scanned raster. If the line pulses are 
missing there is no OSD. If the 
field-frequency pulses are absent at 
pin 27 or 38, IROI will not produce 
OSDs, the screen remaining blank. 

Other pins 
The following is a list of functions 
for the other main pins of IRO]. 

Pin 2: Produces a burst-operation 
control signal for the power supply 
in the standby mode. It's fed to the 
primary side of the power supply 
via TP52 and the optocoupler — see 
Fig. 2, January. 

Pin 5: Produces an output to 
control and enable EEPROM 
writing. 

Pin 6: Provides audio muting 
when at 5V. With 14in. models 
muting occurs at switch on and in 
the standby mode: at other time 
muting is performed by the 
software in IVOI. With 20/2 lin. 
models muting occurs at switch on, 
at channel change, with loss of 
signal and when in standby. 

Pin 8: Provides a PWM logic 
control output which is applied to 
pin 10 of the AM sound IF chip 
1120, which is not fitted in system I 
sets. 

Pin 15: Provides the source 
switching output for pin 8 of the 
scart socket. 

Pin 16: Monitors the conditions in 
the line output stage, see earlier 
note. 

Pin 39: Some models incorporate 
an FM radio. This pin provides FM 
radio on/off switching. 

Pins 40 and 41: These are the 
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Fig. 15: Basic audio amplifier 
arrangement used to provide a 

3W or 6W output, depending on 

the supply voltage (UA). 

SDA and SCL connections to the 
I2C bus, for communication with 
the other I2C-connected devices — 
the signal-processing chip IVO 1, 
the teletext chip IX01 and the 
EEPROM IR02. 

Teletext 
The TX807 chassis has a separate 
teletext PCB which is connected to 
the main panel via a 10-way 
plug/socket (BX01/BV04). Fig. 13 
shows the interfacing. A single-
chip SGS Thomson decoder is 
used, type STV5348 (IX01). It's 
controlled by IRO1 via the I2C bus 
and has an eight-page internal 
memory. No separate adjustments 
are required. 
IX01 works with a 13.875MHz 
clock crystal which is connected to 
pins 23 and 24. The output from 
this oscillator is processed 
internally to provide all the other 
clock requirements. The chip is 
powered at 5V by the regulator 
TX03/DX05, which is fed from 
the 5.5V regulator in the line 
output stage. Typical current 
consumption is 60mA, with a 
maximum of 120mA. In the 

standby mode the 5.5V input is not 
present, thus reducing the standby 
power consumption. 
Composite video containing the 
teletext signal arrives at pin 10 of 
BX01 and is fed to pin 1 of IX01 
via the BC558B emitter-follower 
TX01 and CX03 (0.1µF). The IC 
is a combined teletext slicer and 
decoder. The slicer separates the 
teletext data from the video signal. 
Once the data has been extracted, 
the selected teletext page is 
captured, stored and displayed, 
using the RGB and fast-blanking 
outputs (pins 8-10 and 12). 

Audio circuitry 
The TX807 is designed as a mono 
sound chassis, with a degree of 
flexibility built into the audio 
department. Either of two ICs can 
be used, providing 1-2W or 3W 
output with 14in. models and 6W 
with 20/2 lin. models. There is 
also a stereo version that delivers 
6W per channel. This description 
deals with the mono versions only. 
Fig. 14 shows the basic 1.2W 
14in. arrangement, using a 
TDA7267 chip (IA22). Pin 1 is 

used for the supply, which is 
obtained from the chopper circuit. 
The demodulated, volume-
controlled audio signal obtained 
from pin 15 of the signal-
processor chip IVO 1 is fed via 
CA02 to pin 4 of IA22. 
The base of TA21 is fed with the 
mute output from IRO1 (pin 6). 
Muting occurs when the receiver 
is switched on or switched to 
standby. TA21 is then switched 
on, connecting pin 3 of IA22 to 
chassis. Transistors TA22 and 
TA23 provide muting when the 
receiver is switched off. The 9.1V 
supply, from II01 (78L09), rapidly 
disappears at switch-off. Thus 
TA22 and TA23 saturate, 
connecting pin 3 of IA22 to 
chassis in the same way as with 
TA21. The aim is to prevent 
'switching plop'. 
This straightforward amplifier 
has a closed-loop gain of 32dB. 
The output appears at pin 2 and is 
fed to the loudspeaker via CA07. 
RA14 is included to ensure that 
the negative terminal of CA07 is 
connected to chassis at all times. 
IA22 incorporates thermal 
overload and AC short-circuit 
protection. 
Fig. 15 shows the slightly 
different arrangement used to 
obtain a 3W or 6W output. This 
time the audio output chip is IA21, 
type TDA7253, which 
incorporates muting and a class 
AB push-pull output amplifier. 
The power supply is fed to pin 9 
and the audio input to pin 5. 
Negative feedback is applied to 
pin 4 via RA25/RA26/CA24. The 
amplifier's closed-loop gain is 
about 28dB. CA09 is added to 
improve immunity to interference. 
RA13 and CA06 form a filter 
network to suppress HF 
oscillations caused by amplifier 
instability, which is always a 
possibility with a high-gain 
amplifier. 
The muting system is identical to 
that in the 1.2W version and is 
again connected to pin 3 of the 
audio chip. 
The supply voltages are 12V for 
the 1.2W amplifier, 16V for the 
3W amplifier and 21V for the 6W 
amplifier. 

Miscellaneous points 
There was an error in Fig. 5 last 
month, where the drive input to 
the flyback generator from the 
power amplifier was omitted. In 
an article to follow shortly we'll 
deal with the large-screen ICC17 
chassis. • 
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Digital communications in the 

Steve Beeching describes 

the current state of 

digital communication 

between consumer 

electronic devices and 

some of the problems 

that can arise, and takes 

a look at forthcoming 

developments in this 

field 

ir
he Fire Wire communication link 
(IEEE 1394) is increasingly 
being used to connect digital 
video camcorders to PCs. 
Streaming of digital video and 

audio segments from a camcorder to a PC 
for editing is now quite common, though 
getting it back again is more difficult when 
the camcorder's DV input facilities haven't 
been implemented. 
There are, or will be, two IEEE 1394 
specifications: IEEE 1394a for local cluster 
interconnection where the cable length is 
up to 4m, and IEEE 1394b for cables 
extending to 50m. AV products such as 
DVD recorders are to have IEEE 1394 DV 
connections, and these will eventually start 
to provide TV receiver inputs in the 
MPEG-2 format for direct playback. IEEE 
1394 is capable of handling DV or MPEG-
2 signals. Products require built-in digital 
encoders and decoders to make this 
interconnectivity possible. 
There are now DVD writers for PCs and 
it's a straightforward step, using software, 
to convert DV to MPEG-2 and then record 
it on a DVD for playback via a standard 
DVD player and TV set, a facility so far 
lacking. 

Some problems 
As a digital camcorder engineer I get 
many calls from customers who have 
difficulty getting a digital camcorder to 
'talk' to a PC. They may have fitted their 
own card and software but have no 
knowledge of IRQ (interrupt request) 
conflicts or the problems that can arise 
with compatible operating systems. 
There was the man who hadn't eaten, 
washed or used any facilities for about 
eight hours! Following advice, he moved 
the card to another PCI slot in his PC. 
Things began to work, he had a shower, 
his wife started to talk to him and then fed 
him. 
Nothing less than Windows '98 SE 
(second edition) will work with digital 
video signals. Windows ME or the new 
XP are more suitable operating systems. 
PCs with less than a 350MHz processor 
may not be suitable, as the processor and 
outer bus speeds are too slow — the latter 
must be at least 60Mbits/sec. 
In addition the hard drive must be 
capable of high read/write speeds, better 
than 25Mbits/sec. Hard drives are quoted 
as having a high r.p.m. (7,200). A high 
read/write speed is required because the 
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data stream, consisting of video and audio 
plus control bits, can be at up to 
30Mbits/sec, particularly where there is 
high scene detail and fast movement. 
When pixellation errors occur on the 
transfer of DV material to a PC, or after the 
completion of editing, it is usual for the 
DV editing software company or the PC 
provider to blame the camcorder. This is 
generally but not always incorrect. 
According to one local 'expert' the 
camcorder's heads are always suspect. 
Why doesn't he pay attention to the fact 
that camcorder playback via a monitor is 
error-free? 
Other calls have been about the problem 
that once DV data is stored on the PC's 
hard drive the customer can't get it off 
again because the camcorder "doesn't have 
DV input facilities". These may have been 
software disabled. Most of the JVC and 
Panasonic models I deal with can be 
reprogrammed by the slip of a key while 
you are chatting to the EEPROM. There 
are hardware devices and, on the internet, 
software programs that can be used to 
enable DV in. But if you alter the wrong 
data locations strange things can happen to 
a camcorder, or it just stops working. 
The most worrying problem I've 
encountered so far is that some computers 
can damage a camcorder's DV 
communication port. I know this for a fact, 
but as I've yet to get my hands on an 
offending PC I don't know why. I suspect 
a PC card 6-pin connector that has power 
links next to the data receive/transmit 
twisted pairs, or shorts to the cable. 
Camcorder ICs don't like 12V up their 
ports. 

Use of o DVD burner 
One limitation to PC production of edited 
tapes of weddings and holidays is about to 
end with the ability to put the final version 
on a DVD. Panasonic has released a new 
DVD burner for use with a PC. The LF-
D311 records DVD-R (write once), which 
can be played back by a standard DVD 
player or the rewritable DVD-RAM drive. 
The cost at the time of writing — you know 
how prices fall — is £419.99 plus VAT. 
New authoring software is available from 
Roxio, which wrote Adaptec Easy CD. 
RoxioVideoPack 5 enables video 
enthusiasts to create navigations, chapters, 
author and then record in a range of DVD 
formats by converting DV material to 
MPEG-1 or -2. It costs about £350. 

HAVi 
The HAVi (Home Audio Video 
interoperability) standard enables any type 
of digital consumer electronics product to 
communicate with another. Using IEEE 
1394 plug interconnection, any item within 
a HAVi network system can be controlled 
by another device. It's simply a matter of 
plug and play. The most common example 
so far is the i-Link facility used with 

camcorders. It will no doubt soon be found 
with newer-technology items such as DV 
editing products and DVD recorders. 
A PC with HAVi-compliant DV editing 
software can control camcorder functions 
so that scenes can be found for 
downloading and editing. 

Wireless communications 
Just as we are getting used to the IEEE 
1394 communications bus with camcorders 
and advising our customers about the 
limitations, along comes something else: 
the use of low-power wireless 
communication links at RF. A licence is 
usually required to use any part of the RF 
spectrum, but bands that had been set aside 
for various facilities and then never used 
have become available. One of these is the 
ISM (Industrial, Scientific and Medical) 
band. 
The Bluetooth wireless communications 
system uses 79 channels in the frequency 
range 2.4-2•48GHz for data and audio. It 
can provide cordless connections between 
mobile phones and laptop computers, 
desktop PCs and headsets; internet access 
for a laptop computer via a cellular phone; 
music CD playback via headphones; or a 
cellular phone to headphone link. 
Computer peripherals could be linked to a 
PC via Bluetooth wireless links. A link to a 
modem is possible for cellular phone, 
laptop computer or desktop PC connection 
to the internet via the public telephone 
network. Bluetooth can be extended for 
home automation, alarm systems and the 
simple doorbell, also the control of white 
goods and of course toys. The recently 
introduced HP DeskJet 995C printer has 
built-in Bluetooth wireless technology for 
use with compatible laptop computers. 
Bluetooth is restricted to audio and data 
however, as the data rate is 1Mbits/sec. A 
newer system, known as Radio2 or 
HomeRF 2.0, increases the bit rate to 
10Mbits/sec. HomeRF claims that the user 
can sit in the garden and download e-mails, 
MP3 files and low bit-rate video streaming 
without wiring or any knowledge of 
networking protocols. It's a consumer 
version of Bluetooth, using Bluetooth 
technology to provide a home network 
that's immune to general interference and 
doesn't affect neighbouring networks. 
The advantages of wireless 
communication are mobility, flexibility 
over equipment positioning and ease of 
installation. If there are no wires, the 
cinema AV equipment can be adjacent to 
the viewer and not at the other side of the 
room with the TV set, making it easier to 
pop in a DVD. Games consoles do not 
need to be confined by a TV cable link, 
providing greater scope for movement. 

HIPERLAN 
The high-performance local area network 
(HIPERLAN), just beginning to emerge, is 
a wireless version of IEEE 1394. Leading 

contender is HIPERLAN/2, which meets 
the IEEE 1934 specification. It uses the 
5.15-5•725GHz band, with data rates of up 
to 25Mbits/ sec. So far the system 
specification is for a base station to 
communicate with peripherals. This would 
mean that a TV set as a base station could 
receive MPEG-2 or DV video streaming 
from a number of sources, such as a DVD 
recorder/player, PC, DVB set-top box or 
camcorder, with no cable connections. 
HIPERLAN/2 can operate in the 
isochronous (real-time audio/video) or 
asynchronous (non time-critical function 
control) modes. With HAVi 
standardisation, it will enable video 
sources to be remotely controlled via the 
TV link. This could be the start of burying 
the PC in a cupboard under the stairs, 
along with the hi-fi and video equipment. 

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

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

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

If you buy your copies of 
Television from a newsagent 
and want to make sure you 
get every issue, just ask at the 
counter. 
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Stereo FM signal source 
Keith Cummins presents a unit 
that produces a stereo FM output 
when fed with a stereo audio 
input. It can be used to feed FM 
receivers around the home, 
enabling stereo TV sound or 
music channels from a digibox 
to be distributed and stereo 
sound heard with a remote 
mono TV set using co-sited FM 
equipment; it can distribute 
audio from a tape or disc; and it 
can be used as a test-signal 
source. A baseband output 
enables stereo decoders to be 
checked, while a scope output 
enables the baseband signal to 
be monitored with either an 
oscilloscope or a spectrum 
analyser 

1
,, his article describes the 
construction of a unit 
which, when fed with a 
stereo audio input, 
provides a stereo FM 

output for distribution to normal 
FM receivers around the home. 
This enables stereo TV sound or 
music channels from a digibox to 
be distributed. Where a mono TV 
receiver is used in a different room 
from the digibox, stereo sound is 
made available via a suitable co-
sited FM receiver. Alternatively, 
the unit can be used to distribute 
audio from a tape or disc. It can 
also be used as a test-signal source, 
and connections are provided for a 
baseband signal output that enables 
stereo decoders to be checked on a 
standalone basis. A scope output 
enables the baseband signal to be 
monitored using either an 
oscilloscope or a spectrum 
analyser. 
The baseband and scope outputs 
are front-panel mounted while the 
audio input and RF output are at 
the rear of the unit. Setting-up 
adjustments have been kept to a 
minimum: there are two trimmers 
for the RF and subcarrier 
frequencies, a subcarrier level 
control, and phase adjustment for 
the pilot tone. 

Block diagram 
Fig. I shows a block diagram of the 
unit. Left- and right-signal inputs 
are amplified then filtered by low-
pass circuits with a —3dB roll-off at 
15kHz. This is followed by pre-
emphasis then matrixing to produce 
sum and difference signals. 
The sum signal, which is the 
mono component of the output, is 

fed to the RF modulator via a 
summing amplifier. It also feeds a 
level-metering circuit that drives a 
front-panel mounted meter, to 
enable the input-signal level to be 
set correctly. The difference signal 
modulates a suppressed 381cHz 
subcarrier which, after filtering, is 
also fed to the summing amplifier. 
In addition a 19kHz pilot tone is 
generated and fed to the summing 
amplifier, whose output consists of 
the complete baseband multiplex 
signal: L + R audio, L — R 
modulated subcarrier and the 
19kHz pilot tone. This signal 
multiplex modulates the main RF 
carrier. 

Construction 
Construction of the unit is based on 
the modular principle. The 456kHz 
master oscillator for the subcarrier 
and pilot tone is enclosed in a die-
cast box, along with the dividers. 
The modulator and RF oscillator 
board is similarly housed. The 
power supply is on a small 
standalone board, while one larger 
board is used for the remainder of 
the circuitry — the input-signal 
processing, pre-emphasis, sum and 
difference matrixing, the subcarrier 
modulator, the pilot-tone generator 
and the summing amplifier. 
Front-panel controls and socket 
connections are mounted on the 
main casing and wired to their 
respective points in the circuit. 
I'll provide a full circuit 
description then follow up with 
constructional details in Part 2 next 
month. 

Input-signal processing 
Fig. 2 shows the left audio input-
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signal processing circuitry — the right 
audio input-signal processing is 
identical. Although it's quite simple, 
the circuit performs three separate 
functions: input amplification, 15kHz 
filtering and 50µsec pre-emphasis. 
The input signals are passed to a 
ganged gain control, RVIa/b. ICla 
provides input-signal amplification 
and matching to the T-filter Li, L2 
and C4. The filter's output appears 
across R4 and is applied to the base 
of transistor Tri. At low frequencies 
this transistor's gain is only some 
2dB: it rises in accordance with the 
defined pre-emphasis characteristic 
provided by the time-constant of R5 
and C5. This reduction in the 
negative feedback applied in Tri 's 
emitter circuit provides the required 
50µsec pre-emphasis. C6 is included 
to filter out any RF breakthrough, 
and has negligible effect on the audio 
quality. C3 rolls-off the gain of the 
input amplifier above about 26kHz, 
again to reduce the possibility of RF 
interference. 
At IkHz the gain of the circuit, with 
the input-level control at maximum, 
is 15dB inverting, measured between 
the input socket and the collector of 
Trl. Note that the 15kHz filtering is 
essential to prevent very high audio 
frequencies getting through and 
beating with the pilot tone or 
subcarrier to produce spurious 
aliasing artefacts that could be 
audible in the form of 'birdies'. The 
overall frequency response is shown 
in Fig. 3. 
The inverted and processed right-
and left-audio signals are then passed 
to the sum and difference matrix. 
Before dealing with this and the 
subcarrier modulator, I should 
describe the generation of the 'MHz 
and 19kHz signals. 

The master oscillator 
Fig. 4 shows the master oscillator 
and divider circuitry. The problem 
here was to work out how to design 
the circuit using readily available, 
cheap components. In particular the 
circuit must be stable: the 
specification for the frequency 
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tolerance at 38kHz is ±4Hz. I didn't 
want to specify a crystal that would 
have to be specially manufactured, 
especially as small-quantity orders 
would be expensive. After much 
thought and number crunching, I 
came up with the circuit shown. 
The frequency-determining element 
in the oscillator is the 455kHz 
ceramic resonator XL, which can be 
persuaded to oscillate happily at 

10kHz 

o 
-9V 

RF modulator/ 
oscillator 

 0 RF 
output 

Baseband 
 0 output 

Fig. 1: Block diagram of the 
FM stereo signal source 
unit. 

9V 

an C6 
100p 

Fig. 2: The left audio-input sig-
nal processing circuit. The right 
audio-input circuitry is identical. 
Both are on the main board. 
SK1, Cl and RV1 are mounted 
off board. 

Fig. 3: Frequency response 
of the input filter circuit 
plus pre-emphasis. 
Reference level OdB at 
1k Hz. 

-̂ 
100kHz 

456kHz by connecting inductor Li in 
parallel with it. The circuit is 
basically a Pierce oscillator, tuned by 
C2, and appears to be very stable. To 
obtain 38kHz we have to divide by 
12: this is done by dividing first by 
six and then by two, for reasons that 
will soon become clear. 
Because of the division by 12 the 
oscillator tolerance is ±4x12, i.e. 
±48Hz, which seems to be easy to 
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38kHz 

achieve. With the unit set up and 
running on prolonged test, the worst 
error I've seen is ±2Hz at 38kHz, 
which corresponds to ±24Hz at 
456kHz. 

The dividers 
The output from the oscillator is 
converted to clock pulses by 
transistor Tr2. These pulses clock the 
decade counter IC1, a 4017 chip, 
whose 6 output is connected to the 
reset pin 15. As a result, the device 
keeps counting to 6 then resets itself, 
producing one narrow pulse at its 
output for every six input pulses. We 
don't want a pulse at 76kHz 
however: we need a squarewave at 
38kHz. The divide-by-two action of 
IC2a produces a 38kHz squarewave 
with its transitions corresponding to 

1 C6 
,1 0.1 

•  • 

o16  

ICI 

every incoming clock pulse. Because 
the clock pulses are equally spaced, 
the result is a squarewave with a 
mark-space ratio of precisely 1:1. 
This is important: the perfect 
squarewave contains only odd 
harmonics which, as will be apparent 
later, enables simple filtering to be 
used after the subcarrier modulator. 
A further divide by two divider, 
IC2b, produces a perfect squarewave 
at 19kHz. This is used to generate the 
sinusoidal pilot tone. 
To prevent the squarewaves' sharp 
edges producing excessive radiation, 
the 38kHz output connection is 
screened while the 191cHz output is 
attenuated by R6. 
Now that the signal-input and 
subcarrier oscillator stages have been 
described, we can return to the main 
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circuit board and see how these 
respective outputs come together. 

Matrixing 
The remainder of the circuitry on the 
main board is shown in Fig. 5. IC2a/b 
are used to provide the difference and 
sum signals respectively. IC2a, fed 
with —L and —R, produces a 
difference signal —(L — R). 
Meanwhile —L and —R are summed in 
the resistor network R9/R11 and then 
buffered by the voltage-follower IC2b 
to produce —(L + R)/2. The 
significance of the /2 bit will be made 
clear later. Note that C19 is included 
to provide phase correction of the 
sum signal relative to the difference 
signal, which is phase retarded by 
filtering in the difference-signal path, 
described below. 
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Fig. 4. The master oscillator circuit and the 
dividers. 
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The difference signal is fed to the 
subcarrier modulator while the sum 
(mono) signal is fed straight to the 
baseband summing amplifier IC4b, 
which inverts the sum signal so that 
it's positive-going. This is the correct 
sense to apply to the RF 
oscillator/modulator, so that a 
positive input signal produces an 
increase in carrier frequency. 

The subcarrier modulator 
For L — R we have to generate a 
suppressed-carrier signal, i.e. one in 
which the carrier disappears (or falls 
to a much lower amplitude) in the 
absence of modulation. The classic 
way of doing this involves the use of 
two balanced transformers and a 
diode-ring modulator. But, after 
giving the matter considerable 
thought, I suddenly realised that the 
required operation could be achieved 
with an analogue gate and an op-
amp. IC3a is the analogue gate and 
IC4a the op-amp. 
The analogue gate works as a 
changeover switch which operates at 
38kHz, connecting the difference 
signal to the inverting and non-
inverting inputs of the op-amp IC4a 
alternately. When there is no 
difference signal the input to IC4a is 
zero irrespective of which path in 
IC3a is closed. Thus no difference-
signal output is present at pin 1 of 
IC4a and little output at the 38kHz 
subcarrier frequency appears. The 
subcarrier is effectively suppressed, 
appearing as sidebands only when 
the difference signal moves away 
from zero. The difference signal is 
then converted to an envelope shape, 
symmetrical about the zero baseline. 
The individual 38kHz cycles are 
square however, not sinusoidal. So 
the filter L3/LA/C8 is included. This 
removes the squarewave harmonics 
and reduces the shape to that of a 
sinewave, while introducing a 6dB 
attenuation that brings the difference 
signal to the same level as the sum 
signal. 
The filter's corner frequency is 
60kHz. The maximum modulating 
frequency is 15kHz, which will 
produce symmetrical sidebands at 38 

F1 
100mA 
slow 

+ 15 = 53kHz and 38 — 15 = 23kHz. 
You can now see why it's important 
that the 38kHz squarewave has a 1:1 
mark-space ratio. The only 
significant harmonics of the lower 
sideband are third and above: 3 x 23 
= 69IcHz, which is above the filter's 
corner frequency. Yes, it's true — my 
spectrum analyser wouldn't lie! 
The suppressed subcarrier signal is 
now ready to be fed to the summing 
amplifier. 

Generating the pilot tone 
We also need a 19kHz pilot tone 
which must be in the correct phase 
relationship with the 38kHz 
subcarrier. The pilot tone has to cross 
the zero line at the same time as the 
subcarrier: this means that the pilot 
tone has to be shifted by 45° with 
respect to the 19kHz squarewave 
from which it's derived. The circuit 
that does this is entirely passive, 
consisting of the tuned circuit 
L5/C9/C10 plus the phasing network 
C 1 1/RV3. 
The LC circuit is tuned slightly 
below resonance. This introduces a 
phase shift compared with the driving 
current, which comes via R6 (Fig. 4) 
before arriving at the phase-shift 
adjustment. The tuning, along with 
the separate phase-shift network, 
provides the required 45° shift. The 
sinewave that appears across the 
tuned circuit is very pure: distortion is 
0.03 per cent, and is again odd 
harmonics at a very low level. 

The pilot tone is fed to the 
summing amplifier via R20, along 
with the modulated subcarrier which 
arrives via RV2 and R19. IC3b is 
included as a stereo/mono switch. It 
goes open-circuit, along with IC3a, 
when the 'chip not enabled' line (pin 
6) goes high. R23 and SW2 provide 
this function, which is useful when 
using the unit as a test set. Note that 
the third section of the analogue gate 
chip, IC3c, is not used, so all its 
connections are grounded. 

Metering circuit 
Before describing the summing 
amplifier and RF section I'll cover 
the metering circuit that monitors the 
sum signal. As the sum signal is 
always significantly larger than the 
difference signal when L and R audio 
inputs are fed to the unit, this is a 
satisfactory approach. 
The output from IC2b is the sum 
signal with pre-emphasis. De-
emphasis network R22/C13 removes 
the pre-emphasis, after which the 
signal is fed to the unity-gain buffer 
amplifier IC5a. The output from this 
is rectified by D1, charging C14. The 
discharge path is via R24. Since the 
time-constant of the discharge path is 
longer than that of the charging path, 
the metering circuit has a user-
friendly characteristic which is easy 
to follow. 
IC5b is a voltage-to-current 
converter which drives the meter. D2 
provides overload protection and 

Fig. 6: The RF oscillator/modulator circuit, 
which is based on a Velleman kit. Component 

reference numbers are as per the K1771 kit. Not 
all components are used. The 47t4H inductor is 

fitted in position C8. 
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Next Month 
Constructional infor-
mation and compo-
nent lists will be 
provided in Part 2 
next month, also the 
simple setting-up 
instructions men-
tioned earlier. 
Readers not familiar 
with the theory of 
stereo FM can refer 
to my article FM 
stereo radio and 
RDS in the February 
issue. 

prevents the meter needle banging 
hard against the end stop. The 
meter is illuminated from behind by 
a small 12V lamp which is fed with 
a 6V AC supply: being so under-
run, it should last forever. 

The summing amplifier 
The gain of the summing amplifier 
IC4b is switched by the 
RF/baseband switch SW1 on the 
front panel. When RF is selected, 
extra feedback via R28 is added. 
This ensures that the varicap diode 
in the modulator circuit is not 
overdriven. 
With SW1 in the baseband 
position power is removed from 
the RF module, the gain of IC4b is 
increased and the baseband signal 
is connected to the output socket 
via C17 and the level control RV4. 
The scope monitor output is 
available at all times, but the signal 
changes amplitude in accordance 
with the setting of SW1. 
Note that IC4b is biased by 
R30/R31 so that its output sits on a 
positive DC pedestal of 0.8V. This 
voltage, along with the baseband 
multiplex signal, is fed to the 
varicap modulator diode, biasing it 
to the correct DC working point. 

RF oscillator/modulator 
The RF oscillator/modulator circuit 
is shown in Fig. 6. It's based on the 
Velleman Kit K1771, which was 

originally intended for use as a 
radio baby alarm. I have used this 
kit before. The original modulator 
circuit is poor, but the RF section 
works very well and is stable, 
mainly I think because the 
oscillator coil is printed and is 
therefore mechanically rigid. 
The kit comes as a small PCB and 
a set of components. Only those 
components relevant to this project 
are fitted and, as mentioned above, 
the varicap diode is fed with the 
multiplex signal plus a DC bias. It 
makes good economic sense to use 
this VHF kit, despite not using all 
the components, because the 
oscillator is reliable and will 
instantly operate correctly since the 
component positions are all 
precisely defined. 
The RF oscillator employs a FET, 
Tr 1, in a Colpitts circuit. The output 
is obtained from a small printed 
pick-up loop. For modulation, 
varicap diode D1 is connected, with 
Cl, in parallel with the oscillator 
coil. Trimmer C4 sets the 
frequency. 
A full setting-up procedure will be 
included in Part 2, which also 
provides information on the 
components that are used in the RF 
unit and those that are omitted. The 
partially filled PCB is fitted inside a 
die-cast box to reduce spurious 
radiation. A short length of coaxial 
cable links the board's output to the 

Table 1: Stereo FM signal source specification 

Signals 

Audio input sensitivity, both channels energised 
Audio bandwidth, post filtering 
Audio pre-emphasis time-constant 
Maximum RF deviation 
Pilot tone level relative to maximum deviation amplitude 
Pilot tone frequency 
Subcarrier frequency 
Subcarrier suppression 
Distortion artefacts* 
RF output frequency adjustment range 
Maximum baseband output, at meter level 4 
Frequency response 

Power requirement: 3VA at 240V, 50Hz. 

100mV/channel at 1kHz 
-3dB at 14kHz 
50usec 
±-75kHz 
-20dB 
19kHz ±2Hz 
38kHz ±4Hz 
Better than 35dB 
Better than -50dB 
100-108MHz approximately 
3V peak-to-peak 
See Fig. 3 

Controls and indicators: On/off, input level, baseband output level, stereo/mono 
selector switch and RF/baseband selector switch on front panel, with power on and input 
signal level meter. 

Connections: Baseband output phono socket and scope monitor BNC socket on the front 
panel; left and right audio-input phono sockets, RF output coaxial socket and mains input 
on the rear panel. 

Internal adjustments: RF output frequency, subcarrier and pilot-tone master oscillator' 
frequency (456kHz), subcarrier amplitude and pilot-tone phase. 

*Measured using an HP3580 spectrum analyser. 

RF output socket at the rear of the 
main unit. Note that CA provides 
local decoupling of the supply and 
is needed to prevent background 
modulation hum. 

Power supply 
The unit needs positive and 
negative 9V supplies which are 
provided by the circuit shown in 
Fig. 7. The mains input circuit 
consists of an on/off switch, a 
100mA slow fuse, a mains-on neon 
indicator and a surge-suppression 
VDR. It feeds the primary winding 
of transformer T1, whose two 12V 
secondary windings feed a full-
wave bridge rectifier that provides 
positive and negative outputs. 
Reservoir capacitors C 1 and C3 
precede the regulator circuits. 
The positive supply uses an 
L78S09 regulator package while the 
negative supply is regulated by the 
mirror-image circuit consisting of 
Trl, Tr2 and the associated three 
resistors. 
The outputs are decoupled by C2 
and C4. By keeping all the 
decoupling capacitor leads short, 
there is no need for further (HF) 
decoupling around the 9V regulator 
chip. 
Power for the meter lamp is taken 
from the secondary side of the 
transformer. The feed includes a 
dropper resistor, R4, which results 
in the lamp being significantly 
under-run while still being bright 
enough to light the meter. 

Performance 
The specification, see Table 1, 
shows that the performance of the 
unit is very close to broadcasting 
standards. Listening tests and 
spectrum analysis of the multiplex 
signal confirm that the performance 
is in practical terms 
indistinguishable from an FM 
stereo broadcast. For example the 
fact that the unit's subcarrier 
suppression is better than 35dB, 
compared with the broadcast 
standard of 40dB, makes no 
difference to the perceived 
performance. 
The 15kHz filtering and pre-
emphasis are in conflict at band 
edge: this attenuates the pre-
emphasis by about 2dB at 151cHz. 
Such is the price of relative circuit 
simplicity, but again this is difficult 
to perceive with listening tests. Bear 
in mind that a professional stereo 
coder costs in excess of £2,000. This 
unit can be built for about £100 in 
component costs plus the time 
required to construct it. It's easy to 
set up, and any competent technician 
or engineer should be able to set 
about the task with confidence. • 
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Pandora's drums 
Unique and atmospheric music recorded in the early 1900s - the days before 78s. 

Use this coupon to order your copy ofl  
Pandora's drums 

Please send me  CD(s) at £11 99 each 
including VAT 

Cheque 

Credit card details 

Name 

Address 

Phone number 

Total amount 

Ul tick as appropriate 

Make cheques payable to TELEVISION 
Or, please debit my credit card. 

Card type (MasterNisa) 

Card No 

Expiry date 

Please mail this coupon to Electronics World, together with 
payment. 
Address orders and all correspondence relating to this order to 
Pandora's drums, Television, Cumulus Business Media, Anne 
Boleyn House, 9-13 Ewell Road, Cheam, Surrey, SM3 8BZ 

r£11 . 9 9 
Available exclusively from 

Television 

21 tracks - 72 minutes of 
recordings made between 
1900 and 1929. These 
electronically derived 
reproductions are no worse 
than - and in many cases 
better than - reproductions 
of early 78rev/min 
recordings - some are 
stunning... 

All tracks on this CD were recorded 

on DAT from cylinders produced in 

the early 1900s. Considering the 

age of the cylinders, and the 

recording techniques available at 

the time, these tracks are of 

remarkable quality, having been 

carefully replayed using modern 

electronic technology by historian 

Joe Pengelly. 

Track 
1 Washington Post March, Band, 1909 
2 Good Old Summertime, The American Quartet 1904 
3 Marriage Bells, Bells & xylophone duet, Burckhardt & Daab with 
orchestra, 1913 

4. The Volunteer Organist. Peter Dawson, 1913 
5. Dialogue For Three, Flute, Oboe and Clarinet, 1913 
6. The Toymaker's Dream, Foxtrot, vocal, B.A. Rolfe and his orchestra, 
1929 

7 As I Sat Upon My Dear Old Mother's Knee, Will Oakland, 1913 
8 Light As A Feather, Bells solo, Charles Daab with orchestra, 1912 
9 On Her Pic-Pic-Piccolo, Billy Williams, 1913 
10 Polka Des Erglish's, Artist unknown, 1900 
11 Somebody's Coming To My House. Walter Van Brunt, 1913 
12 Bonny Scotland Medley, Xylophone solo, Charles Daab with 
orchestra, 1914 

13 Doin' the Raccoon, Billy Murray, 1929 
14 Luce Mia! Francesco Daddi, 1913 
15 The Olio Minstrel, 2nd part, 1913 
16 Peg 0' My Heart, Walter Van Brunt, 1913 
17 Auf Dem Mississippi, Johann Strauss orchestra, 1913 
18 I'm Looking For A Sweetheart And I Think You'll Do, Ada Jones & 
Billy Murray, 1913 

19 Intermezzo, Violin solo, Stroud Haxton, 1910 
20 A Juanita, Abrego and Picazo, 1913 
21 All Alone, Ada Jones, 1911 

Total playing time 72.09 

21 tracks — 72 minutes of music. 
Published by Electronics World. All recordings reproduced by Joe Pengelly. 



Part 2 of Peter Marlow's feature on the computer virus prob-

lem gives guidance on avoiding infection and what to do 

should an attack occur 

How to survive a virus 
L
ast  month I described a particularly 
nasty virus attack on my computer 
ystem and how I got over the problem 

— with the loss of about four days' work. A 
number of general observations were 
made. Here's some basic guidance on 
protection. 

(1) Make regular backups. Invest in a ZIP 
drive or a CD-ROM rewriter so that you 
can save your documents and files 
regularly. You never know when you 
might get hit, or your hard drive might fail 
one day. 

(2) Invest in anti-virus software, and keep 
it updated (hundreds of new viruses appear 
each week). My preference is for Norton 
2000 Anti-Virus (the 2002 release is now 
available, see below). It has an excellent 
feature called Live Update. This grabs the 
latest virus definition files from the Norton 
website on a scheduled basis. 
The software sits in the background and 
scans incoming e-mails for known viruses. 
When you install it you are prompted to 
make 'rescue discs' that can be used to 
reboot a machine safely after a virus attack. 
There is other good anti-virus software 
around — see below — but mostly for 
Windows 98 and above. 

(3) Scan your hard drives regularly. Even 
though your scanner is checking activity in 
the background as you work, it may miss 
an unknown virus. A later update and scan 
may catch such a virus before it does any 
damage. 
(4) Get a Firewall. This is essential if you 

taCk 
have a continuous connection to the 
internet. Some viruses enable hackers to 
gain access to your PC without you 
knowing it. If you surf a lot, you are 
particularly at risk. 
I recommend Norton Personal Firewall. 
You will be surprised at the probing that 
will be reported. There are good free 
alternatives, such as ZoneAlarm. 

(5) Keep yourself aware of new viruses. 
Silicon.com runs an excellent news site. 
Some viruses are easy to spot when they 
arrive attached to an e-mail. They can be 
deleted without causing any problems. But 
new ones are getting smarter. 

(6) Use an e-mail program other than 
Outlook or Outlook Express. The open 
design of Outlook enables attachments to 
run little programs. This can be a benefit, 
but viruses exploit it too. Compuserve and 
AOL both use proprietary e-mail clients 
that do not suffer from these kinds of 
attack. 
If you must use Outlook, there's a 
security patch available that you can 

download from Microsoft. If you use 
Outlook Express, turn off the preview pane 
that opens up e-mails automatically as they 
come in. The procedure is as follows: click 
'view' on the menu bar, then 'layout'; 
unstick the 'show preview pane' box; then 
click OK. 

What to do when an 
attack occurs 
Here are some suggestions about what to 
do should a virus attack occur. 

(1) Don't panic. It's not the end of the 
world, and you can survive. You don't 
need to buy a new PC. Help is available. In 
any case, the unusual behaviour you see 
may not be caused by a virus. 

(2) Disconnect the internet connection, in 
case the virus is a mass e-mailer and tries 
to send my documents to all your e-mail 
contacts. 

(3) Shut down all open applications, but 
don't switch off the PC. Close any 
documents you are working on, and any 
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other open applications — the virus may have launched some of its 
own. Switching off or rebooting the PC without further checks may 
increase the damage. 

(4) Take a back-up of your important files. This should be done 
before you run your anti-virus software, as it might inadvertently 
delete some that are infected without trying to repair them. You 
should scan these backup files at a later date anyway. 

(5) Run your anti-virus software. This will check for a virus in 
system memory. If there is one, you will have to reboot the machine 
with the 'rescue disc' you made when you installed it. 

(6) Identify the virus and download the antidote software. You may 
have to ask a friend to browse the interne for you to get this 
information and download the fix, as you may want to get on yourself 
(see step 2 above). 

(7) Inform possible targets. If you have been affected, maybe without 
knowing about it at first, tell your contacts. They will curse you at 
first, but thank you later! 

(8) Restore erased or damaged files. Use your recent or emergency 
backups to restore your machine to how it was. 

Why? 
Viruses will be with us for a long time, and will get cleverer. Writing 
them is not a trivial task and requires a lot of skill. There have been 
some prosecutions, but some experts think that the battle is lost. 
Why do the virus writers do it? Perhaps it's seen as a game or a 
challenge; perhaps it's done for publicity and notoriety; or maybe it's 
done to get at Microsoft. Ultimately we may have to shift from 
Windows to something more secure to stop our PCs grinding to a 
halt. • 

Products and help on the web 

Anti-virus software: 
Norton Anti-Virus 2002 at: 
www.symantec.com/region/reg_eu/product/nav2002.html/ 
McAfee VirusScan from Network Associates, who bought 
out Dr Solomon, at: 
www.mcafee.com 
Sophos Anti-Virus, which is ideal for the business user, at: 
www.sophos.com 
Sophos was proclaimed Company of the Year at the 2001 
Real Business/CBI Growing Business awards. 
Free protection will be found at: 
www.frisk.is 

Firewalls: 
Norton Personal Firewall 2002 at: 
www.symantec.com/region/reg_eu/product/npf2002.html 
ZoneAlarm from Zone Labs at: 
www.zonelabs.com 

E-mail clients: 
Outlook users should download the security update at: 
www.microsoft.com/office/outlook 
Eudora is a free e-mail client which can be found at: 
www.eudora.com 

General information: 
For news on viruses and IT systems: 
www.silicon.com 
For virus antidotes: 
www.sophos.com 
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is over 
C

hristmas is over for another 
year. If the number of jobs 
you had has fallen by as 
many as mine did, I can 
certainly sympathise with 
you. And whatever happened 

to the days when the TV engineer was 
regarded as being God-like, all knowing 
and all powerful? Not that I'd call myself 
God: it's just that nowadays I seem to be 
the last instead of the first person consulted 
when something goes wrong. Here's an 
example. 
Last week a fellow I've known since my 
schooldays called in. "Morning Tom" he 
said, "can you have a look at my television 
for me? It's not urgent. I've been out and 
bought another one at Asda to replace it. 
Cost only about £300 for a new 28in. set. If 
the old one costs no more than £20 to 
repair, do it. Otherwise bin it." 
The set in question was a Mitsubishi 
CT21A3STX (Euro 12 chassis). It's a 
21in. Nicam model, and this one was dead. 
I had a quick look and soon found that the 
chopper transistor Q901 and the diode in 
series with it (D908) were faulty. In 

Photo 1: The control unit inside the caravan. 

addition a couple, at least, of electrolytics 
would have to be replaced and there would 
probably be a few dry-joints around the 
regulators and the field and sound output 
chips. 
Now comes my dilemma. How can I 
repair the set for the amount my customer 
is willing to pay when the spares kit alone 
costs nearly £15? No matter how short of 
work I am, the days when I would work for 
£5 an hour are long gone. Call me stupid if 
you like but, even with my maths, I cannot 
see how spending £300 or so is more cost-
effecting than paying £45. So I phoned him 
with my estimate, expecting him to say 
"bin it". After a bit of humming and 
harring he decided, reluctantly, to have it 
done. I can just imagine the words his wife 
would come out with (I've known her too 
since my schooldays!) when she found out 
that he'd spent all that money on a new set 
when he didn't have to. 

An electronic satellite system 
Just before Christmas I was asked to fit an 
electronic satellite dish to a caravan. 
Needless to say I jumped at the chance, 

More tales from Tom 
Baker. This time a 
Mitsubishi TV, an 
electronic caravan 
satellite-dish installation, 
and how to go about 
electrolytic replacement in 
the Sony SLVE715's power 
supply 

thinking that it was an Oyster unit which is 
self-seeking and positioning. When I was 
given the unit however it turned out to be 
the electrical version of the type I 
described in the December issue (from 
Maxview Limited of King's Lynn). 
Although installation was basically the 
same, operation is totally different. 
As I said last time, a picture is worth a 
thousand words. So a few are shown here. 
Apologies for the quality — it was foggy at 
the time. The main differences between 
this system and the manual one are that the 
dish is raised and lowered electrically, and 
that the control unit has an LED numerical 
output that shows the angle of the dish 
relevant to the caravan. But you still have 
to turn it from inside the caravan. The 
company supplies a map leaflet with a 
sticky back to attach close to the control 
unit, to give you an idea of the angle of 
elevation relevant to where you happen to 
be, including Europe. 
A few days after I'd completed the job 
the customer phoned up. He wasn't very 
happy. After spending all that money to 
have a satellite dish installed on his 
caravan he still couldn't get his digibox to 
work. I gathered from what he said that 
he'd tried for hours, unsuccessfully, to get 
a picture. 
So I fired the old PC up and looked for 
the answer at the SatCure website. It didn't 
take me long to find out what I needed — 
the site is very helpful. I ordered a digital 
satellite meter and a compass, which 
arrived next day. I then read the 
instructions and had a play with my own 
digibox, so I would know what to expect 
when I visited the customer's house. 
I went over there the following day — the 
caravan is at the side of the house. He told 
me that he'd spent another fruitless hour 
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trying to get a picture and that his wife was 
upset and annoyed with him and the 
satellite system, because their one and only 
digibox lives in the caravan. So she 
couldn't watch the repeats of Dallas and 
Ready. Steady Cook Sometimes I feel like 
a Relate counsellor, saving dodgy 
marriages. 
It was a lovely day for the ¡ob. Wet, cold _ _ 
and windy. He had already set the 
elevation according to the chart so, rather 
than spending time outside with the 
compass looking for 28.2°E, I turned the 
dish and sighted it by eye, to roughly the 
same angle as the dish on the house, then 
went inside the warm, heated van. I 
connected the meter in series with the 
digibox and carefully moved the dish from 
inside, looking for maximum meter 
movement and listening for an increase in 
the meter's tone output. When I was 
convinced that I had it right. I put the 
digibox back in circuit and was very 
relieved to see the picture it produced. I 
went into the services menu, pressed 4 then 
6, and confirmed that the signal strength 
filled two thirds of the box and the signal 
quality produced a similar indication. It 
had taken me no longer than a quarter of an 
hour, from start to finish. 
My customer was very happy with the 
outcome, but annoyed that the instructions 
with the unit hadn't mentioned these extra 
items that were needed. He promptly paid 
me for the satellite meter and compass, and 
my call-out fee. I wish all my customers 
parted with their money as gratefully as he 
did. 

The Sony SLVE71 5 
Earlier this week a customer brought in 
one of these high-quality VCRs. He 
described the fault as "chewing tapes". 1 
thought, as you would, that the cause 
would be the usual problem with the little 
cast-aluminium arm sticking. Sure enough, 
once I had taken the lid off I found that it 
was solid. I removed, cleaned, re-oiled 
then replaced it, checking that its operation 
was nice and smooth. It was. So I plugged 
the machine in — and noticed that there was 
no display. 
The machine worked well mechanically 
but, within minutes of being switched on, 
there was an unpleasant smell. I've had it 
before. This time, though the smell was 
similar, I knew that Tiddles wasn't to 
blame. After unplugging the machine I 
moved my nose to the area where the 
power supply is sited. This confirmed that 
the cause of the problem was leaking 
electrolytics. Those of you who have done 
this job before won't need reminding how 
awful it is. For those of you who haven't 
had the fault before, I'll try to explain what 
you have to do. 
First, order an electrolytic repair kit from 
a Sony spares supplier, e.g. SEME part no. 
RK186G or Sony part no. A-6759-574-A. 
Remove the power supply from the VCR, 

Photo 2 The dish in the lowered position. 

Photo 3: The dish in its raised position 

taking what seems like ages to get the 
bottom and top off, because Sony soldered 
them on. I like to remove the cage, which 
is effectively the outside of the power 
supply, as the components are then easier 
to get at. Then try to remove all the glue 
that Sony likes to use to stick the 
capacitors to other components. 
Unsolder all the electrolytics from the 
secondary side of the board — you don't 
have to be too careful about noting their 
values and circuit positions, because Sony 
incorporates a leaflet inside the packet with 
this information on it. Once they have all 
been removed, clean the board with 
methylated spirits to remove all the 
electrolyte that has leaked out on to it. I use 
a toothbrush and cotton buds, with my 
trusty magnifying glass — my eyes aren't as 
good as they used to be. Take care and 
clean both sides of the PCB, as you may 
have to replace some components whose 
legs have rotted off. Inspect the board 
really carefully, as it will be almost 
impossible to check for problems once the 

board is back in its case. 
Normally I find that it's necessary to 
replace one or two rotted shorting links on 
the top of the board, and sometimes 
missing track that the acid has eaten away 
on the bottom — use thin insulated wire. 
When you are happy that you've replaced 
all the capacitors the right way round — 
checking twice isn't a bad thing to do — 
reassemble the board back into its cage. 
Take great care over resoldering the earth 
lugs, and remember to refit the plastic 
insulator strips that go between the print 
side and the metal bottom of the case. 
When you are satisfied that everything 
looks OK both electrically and visually, fit 
the power supply back into the VCR, 
switch on, cross your fingers, and try it. 
Hopefully it will work first time, and both 
you and your customer will be happy. 

List of satellite kit suppliers 

Transleisure Ltd 
Stiller House, Cross Green Way, 
Cross Green Way, Cross Green 
Industrial Estate, Leeds, LS9 OSE 
Tel: 0113 240 1155 
www.transleisure.co.uk 

ROADPRO 
Andy Harris, 37-39 Peckham Road, 
Camberwell, London, SE5 8UH 
Tel: 0808 100 0226 
www.roadpro.co.uk 

Clearview 
Mr Van Reysen 
380 Walton Road, West Molesey, 
Surrey, KT8 2JG 
Tel: 0208 941 4042 
wwvv.clearview.co.uk 

Maxview Ltd 
King's Lynn 
01553 813 300 

1 
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subscriptions and other matters must be sent to the office address given above. 

LETTERS 
Design faults 
Two correspondents in your January letters 
column draw attention to what are actually 
product design faults. Mark Davies 
mentions the Response surveillance 
camera and its scart connector. When I 
worked in the returns department at 
Maplin, where I was responsible for 
testing all returned video and related 
products, I too found that the video ground 
was missing — it should be connected to 
pin 21 (plug shield). I contacted Response 
and explained the problem and was told 
that it would be attended to. That was two 
ears ago. No action appears to have been 
t aken. 
Peter Hanlon mentions the chopper 

power supply in the Amstrad Model 
CTV3021N, based on a TDA4605 series 
IC. The -3 version of the IC simply 
indicates a master mask version, with no 

obvious changes in basic characteristics. It 
shouldn't, in most cases, make any 
difference which version of the chip is 
used in this type of power supply. The 
270/220/ 3301d2 resistor is another matter 
however. When I worked for NEI the 
270kSI resistor, R109 in the chassis 
concerned, was noted for failing, killing 
the BU508 chopper transistor but, 
fortunately, not the TDA4601 IC. Despite 
our technical department's protestations, 
the designer refused to recommend that a 
metal-film resistor should be used in this 
position. His argument was that the power 
dissipation was below that required. Sadly 
he missed the point. 
Carbon-film resistors have a 'working 

voltage' irrespective of dissipation. An 
0.25W carbon-film resistor's working-
voltage rating is 250V DC. As the voltage 
across the resistor in the circuit was 360V, 
it would obviously fail sooner or later, 
going high in value of open-circuit. Only a 
metal-film resistor is suitable in this 
position, as metal-film resistors are in most 
cases rated at 500V DC. If one isn't 
available, don't use a 2W carbon resistor. 
But, as a temporary repair, two carbon 
resistors in series can be used. If the value 

Spares supply 
I read with interest Michael Maurice's letter (February) and sympathise with him 
and others in the trade who have difficulty in obtaining spare parts for 'budge-
brand equipment. In defence of ourselves and the other distributors mentioned I have 
to point out that, like it or not, the days are gone when a manufacturer would keep 
stocks of spares for each model for many years after it ceased to be sold. We find 
that in many cases manufacturers and importers keep only a limited supply of parts 
for a limited period, then they themselves have to order parts for us to distribute. 
This can take many weeks, hence the delays experienced by your correspondent and 
the frustration felt by us all in not being able to provide the service expected. 
Manufacturers for whom we distribute genuine parts, including Schneider, do 

their best to minimise the problem. But consumers today demand innovation and 
improvement at the lowest possible price. This puts pressure on manufacturers, one 
result being that a less than satisfactory spares inventory is held. The public has 
always expected spare parts to be readily available no matter what quality product 
they choose to buy or its price. It is difficult to re-educate consumers about this, 
particularly when the purchase has a leading brand name on it — though, as we 
know, the product may use a 'budget' chassis. 
Spares distributors suffer as much as everyone else from delays and lack of 

availability. I can assure you that we and the majority of our competitors always do 
our best to satisfy the needs of the trade. 
Ron Blyth, Wizard Distributors, 
Manchester M16 9EN. 

required is 270k0, then 120kS2 + 1501S2 
can be fitted as a temporary solution, thus 
dividing the voltage across each in the 
ratio of approximately 40/60 per cent. 
Needless to say eventually, after lots of 

failures, agreement was finally reached on 
the use of a metal-film resistor. But it's 
strange that even now setmakers are 
unwilling to accept that a metal-film 
resistor is needed in this position. 
Denis Mott, 
Huddersfield. 

The TV fire hazard 
Denis Mott's article (January) on this 
subject was of great interest to me, 
particularly after my article on the subject 
in the February 2001 issue. I agree that the 
line output stage is probably the area most 
vulnerable to dry-joints that can lead to a 
fire, and Denis is quite right about the 
effects of carbonisation. These dry-joints 
are more likely in chassis from some 
manufacturers than others, and there can 
be variations in the areas affected. This 
suggests manufacturing faults rather than 
the fact that high pulse currents flow 
through the connections. 
Components are not above suspicion, 

especially the blue rectangular capacitors 
manufactured by Philips. The mains 
switches used in some Philips sets are 
prone to burning. 
A fault that's starting to crop up quite 

regularly with some Philips CRTs is a dry-
joint at the line-scan connection of the 
scan-coil socket mounted on a small PCB 
on the tube. These CRTs are used by a 
number of setmakers, including Philips, 
but some wire the cables from the main 
PCB directly to the scan coil connection 
tags instead of using the socket. Most of 
the sets affected have been those with the 
Philips FL1.0 series and later chassis. In 
all but one case I've found that the line 
output transistor has gone short-circuit, 
shutting the set down. In each case I've 
asked the customer whether there had been 
any clues that the set might be about to 
fail, and in each case the answer has been 
no. 
As far as I know this PCB and its 

socket are not available, nor are the cable 
loom and plugs that are connected to it. I 
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repair these sets by removing the socket, 
cleaning and retinning the pins, cleaning 
the PCB then refitting and resoldering the 
socket, using a piece of wire to hard-wire 
the affected pin to the coil tag. But is this 
an acceptable method? Strictly speaking 
the CRT should be condemned, and one 
should estimate for a new one. We have 
to live in the real world however, and no 
one would accept an estimate for a new 
CRT. Suppose the customer sought a 
second opinion and the next engineer 
repaired the set without replacing the 
CRT? You would look like a fool at best 
and a con man at worst. Neither would do 
your reputation any good. 
More and more manufacturers are 

designing their sets to be put into standby 
for long periods, even arranging for the 
degaussing circuit to be activated for a 
few seconds when the set is brought out 
of standby. 
As I have said before, it's my opinion 

that poor manufacturing coupled with the 
need to use the cheapest materials 
available — the public wants its TV sets to 
be ever cheaper — are the main 
contributors to the development of faults 
that result in sets catching fire. 
Michael Maurice, 
Wembley, Middx. 

With respect to the faulty set fire 
discussed by Denis Mott in his article in 
the January issue, it would not necessarily 
be apparent that the set had started to 
smoulder at the time it was unplugged. 
The fire must, in the case quoted, have 
started before the set was unplugged, but 
such smouldering might not be apparent. I 
suspect that Denis Mott overestimates the 
amount of smouldering needed to escalate 
slowly into a full-scale fire. 
It seems that for complete safety an 

appliance must, if there is any doubt, be 
removed from the building. In the case 
discussed in the article this would have 
been the obvious step to take had the risk 
been known. 
Brian Gilbert, 
Hampton, Middx. 

Denis Mott's article on the TV fire hazard 
(January) was excellent. Though I realise 
that it presented his own personal views, 
they were all common sense and should 
be taken seriously. I have a different view 
on one point however. 
On the subject of standby operation, 

Denis Mott says he has never seen a TV 
fire that was started by the power supply 
then, later, strongly suggests that the 
viewer switches the set off at night. In an 
ideal world I would agree. But saying 
"never leave a set in standby" is rather 
like saying "never cross the road". Where 
I live there is a very high percentage of 
elderly and disabled people who, once the 
carer has left, have no way to reach the 

Stunningly-good pictures? 
It depresses me to read letters praising "stunningly-good" digital pictures 
(November, page 32). Does the writer watch only cartoons, or perhaps have a 25-
year old set with its original CRT? If you look at live moving pictures on a grade 
one monitor in the RGB mode you can see that digital processing degrades the 
picture far more than PAL ever did. 
When colour transmissions became a regular feature in the late Sixties I used to 

compare RGB and PAL studio pictures side by side. The degradation with PAL 
was very noticeable. But we now have excellent comb filters in our PAL decoders: 
this makes the difference much less obvious, especially with still shots. 
The numerous digital artefacts and an appalling loss of chroma bandwidth 

make digital viewing very uncomfortable for me. A further point is that terrestrial 
digital reception is very unreliable here — at only three miles from the transmitter. 
My top-of-the-range Sony DVD player produces a tolerable picture on a 32in. 

Sony receiver in the RGB mode. I would not however class it anywhere near the 
standard achieved with a live PAL broadcast. Unfortunately even these are sub-
jected to digital processing between the studios and the transmitters, so compari-
son is nowadays impossible in the home. 
When consumers accept appalling quality as the norm, the industry is only too 

happy to oblige. It seems that we are never to see pictures in the home as they 
should be. 
Chris Cory, T.Eng., 
Thatcham, Berks. 

wall socket. I spend quite a lot of my 
time telling them not to be too concerned 
about leaving their TV sets in standby, 
and point out that they have a VCR 
and/or a satellite receiver that has to be 
left switched to standby, not to mention 
clock radios, music centres, microwave 
ovens and a number of other small 
electrical items around the house. I 
reassure them that the items left in 
standby are no more likely to cause a fire 
than the wiring in the walls, and that 
manufacturers are not allowed to make 
dangerous TV sets. My pet warning is 
about double adapters. 
John Hopkins, 
Felixstowe. Suffolk. 

Thomson TX807 chassis 
I found Mark Paul's explanation of the 
operation of the Thomson TX807 chassis 
very helpful. One word of warning 
however. If you get one of these sets in 
without the remote-control unit and it just 
sits there with the standby light slowly 
flashing beg, borrow or steal a remote-
control unit and push standby before you 
delve into the power supply, micros and 
line output stage. The set has been put 
into standby before being disconnected 
from the mains supply. Guess how I 
found out! 
Jim Leswf 
Dagenham, Essex. 

DVD player jitter rate 
Nick Beer brought up the subject of the 
jitter rate in the DVD fault reports in the 
January issue. When we first started to 
look at DVD players we obtained some 
very good information from Panasonic. 
With respect to the jitter rate, it quotes 

'082' (8.2 per cent). I have found that this 
is exactly right, and that correctly 
working units barely deviate from this 
figure, which is a far better one to take 
than any quoted in service manuals. 
Based on this information, if I was 

presented with the problem Nick had — a 
player that failed to play some discs and 
had a jitter rate that was within the 12 per 
cent specified in the manual — I would not 
have hesitated about replacing the optical 
block, irrespective of whether the unit 
played other discs all right. 
Geoff Darby, Monitech, 
Earls Barton, Northampton. 

Connection problems 
This little episode has taught me to check 
connections properly before trying to tune 
in a customer's 'faulty' equipment. 
The customer had acquired a new VCR 

and had attempted to tune his TV set to it. 
He'd lost the TV picture, while the VCR 
produced only a snowy picture. When I 
disconnected the VCR and retuned the TV 
set I obtained perfect pictures. But when I 
reconnected the VCR the picture almost 
vanished in snow. There were no obvious 
clues with the VCR so, assuming a tuner 
fault, I tried another VCR. Same results! 
This had to be something silly. Looking 
behind the TV set and VCR, as I should 
have done before, I found that the 
customer had somehow managed to get 
the VCR's RF output lead plugged into 
the wall socket — the RF connections to 
the VCR were reversed! 
Once the leads had been swapped over 

the TV set and VCR produced excellent 
pictures. 
Mark Mobbs, 
North Walsham, Norfolk. • 
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DX an eer:" 
Satellite lo 
Reception 
Terrestrial DX and satellite TV recep-
tion reports. Broadcasting and satel-
lite band news. Shared-dish system 
update. Roger Bunney reports 

A Fox news feed received via PAS-3R (43 W) 

December was a ‘ el-) active month for analogue terrestrial 
DX-TV reception. Enthusiasts in the south and south-
east parts of the UK benefited from an intense three-day 

spell of tropospheric activity, from the 9th to the 11th. 
Numerous W. German Band III and UHF stations were 
received on the 9th. On the 10th reception was more from the 
north east, including NRK (Norway) chs. E5, 6, 8 and 9 and 
DR (Denmark) chs. E 10 and 12. Band III and UHF TV signals 
were also received from France and the Benelux countries. On 
the 11th the main reception was from Denmark (chs. E5, 7 and 
10), Germany and RTL (Luxembourg) ch. E7. Sporadic E 
propagation on the 5th produced an unidentified film on ch. E2 
in the mid afternoon. During an evening opening on the 6th 
programme material was received in ch. R I, from 2045 hours, 
again unidentified. 
More significant however were the F2 layer conditions during 

the month. There were high-level signals in ch. RI throughout, 
though on many days conditions didn't develop until mid morn-
ing, when most of us would have been at work. Ch. E2 has also 
provided many signals, from before 0900 onwards. Cyril Willis 
(King's Lynn) has been trying a new (internet) method of chan-
nel identification, using a scanner to check frequency offsets. 
The method has still to be perfected, but he has already con-
firmed Thailand with the vision carrier at 48-2499MHz and Iran 
at 48-2396MHz. Despite careful monitoring however not a sin-
gle video buzz was heard in either NZ ch. 1 or the Australian ch. 
0 (45-25 and 46-25MHz vision respectively). 
On several days, in particular after the 21st, Cyril also experi-

enced F2 back-scatter reception in ch. E2, from the early after-
noon. The signals originated from the NW. US 50MHz radio 
amateurs were monitored on a number of occasions. 
Here at Romsey massive ch. E2 signals were received on 

December 30th. There were pictures from Syria but, at the audio 
carrier frequency (53-75MHz), only strong Arabic Koran chant-
ing was present. This obviously didn't match the video. It could 
have been Dubai audio. Very odd. 
Ryn Muntjewerff (the Netherlands) received ch. E3 signals 

from Malaysia, Iran and Thailand (TV3) and in addition sighted 
a Khazakstan-TV ch. R 1 caption. 
As I type this on New Year's eve 2001 chs. E2 and RI are 

both 'wide open'. There were strong F2 signals during the morn-
ing period, though the MUF for transatlantic propagation barely 
rose above 36MHz. The following morning however there were 
Russian communications signals at up to 48MHz. Again, very 
odd. 
How strong have these F2 signals been? I measured Syrian 

ch. E2 vision (48-25MHz) at 1030 hours on December 30th, 
using a horizontal wideband dipole (no preamplifier) to feed a 
field-strength meter at 75e. Despite wide signal-level swings 
over just a few seconds, the signal was peaking at 0-7mV. 
Swings were between 50µV and 700µV over perhaps 3-4 sec-
onds. Using a standard discone aerial, which has predominantly 
vertical polarisation, I found that the signals were much more 
stable. This illustrates how even basic aerials can provide exotic 
signal reception. 
My thanks to lain Menzies, Peter Schubert, Ryn Muntjewerff, 

Ian Beckett, Paul Barton and Cyril Willis for their reception 
reports. 

Satellite sightings 
After the tragedies in late 2001 and the events in Afghanistan, 
which produced an abundance of news feeds, December was rel-
atively quiet. News feeds from Afghanistan have been consider-
ably reduced, with only a few up-linkers intermittently 'on carri-
er' via Europe*Star-1 (45°E) and broadcasters sharing time with 
the satellite units still in Kabul. 
It has been customary to see various Christmas greetings via 

transatlantic and European circuits but, with the EBU now using 
MPEG 4:2:2, many have disappeared. The only real greetings 
test card was from Quick Link Connections on December 26th — 
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a Happy Holidays caption seen at 11•590GHz V (SR 20,145, 
FEC 3/4) via NSS K at 21.5°W (a Globecast lease). 
A Sky news flash on December 22nd led me to check PAS-

3R (43°W) for breaking news on the attempt to bomb the 
American Airlines flight 63 from Paris De Gaulle to Miami, 
which was diverted to Boston. Fox News US always seems to 
carry breaking news first, from its terrestrial network affiliates, 
and produced the first updating statement from an airport offi-
cial. Check the Fox lease at 11•579GHz H — it has the unusual 
SR 19,875 with FEC 3/4. Three other signals share this frequen-
cy: Fox News Edge, Future-Channel 4, which that night was car-
rying sports news, and FSN-Houston which carried test bars — I 
assume that this is Fox Satellite News from Houston, Texas. 
Those into French political affairs would have found an 

evening political meeting carried via Intelsat 801 (31.5°W) on 
December 6th of interest: called La France Qui Change, numer-
ous politicians made prolonged speeches. I came across it at 
11.025GHz V, with SR 5,632 and FEC 3/4, a familiar French TV 
network downlink frequency. The service identification is 
801.CANAL240F2. It's unusual as the French TV feed symbol 
rate is generally 6,111 rather than 5,632. 
Israeli-Palestinian unrest continues. Breaking news can often 

be seen via the APTN Hot Bird (13°E) downlink at 12.581GHz 
H (5,632 + 3/4). With London-uplinked signals, which seem to 
benefit from a high EIRP, it's possible to receive signals using a 
dish as small as 65cm. But the Jerusalem uplink APTN 
Jerusalem/Path One at the same, shared frequency is often at 
much lower strength, while the other Israeli uplink, Satlink 
Millenium, would be difficult to lock with a dish of less than 
90cm diameter. Edmund Spicer (Littlehampton) says that the lat-
ter two signals show only a 30 per cent signal level with his 
Manhattan Plaza receiver and refuse continuous lock. There was 
more on the Milosevic trial at the same frequency during the sec-
ond week of December, with Inca): HOL-12 providing the 
uplink. This signal was very strong, lockable with a 65cm dish. 
Serbian speech and an English translation were on the LH and 
RH channels respectively. It's not all bad news at 12.581GHz. 
Nick Brigden reports reception of a Robbie Williams OB at a 
newly opened Warner Village cinema at 2200 hours on 
December 6th: at the end of the transmission there were colour 
bars with the identification APTN London. 
Winter can bring flooding. Roy Carmen (Dorking) reports 

seeing a dreadful mud-slide in Northern Italy, with homes and a 
village destroyed, via a new Eutelsat W2 (10°E) feed at 
10•955GHz H (SR 2,820, FEC 3/4): the uplinker was identified 
as Tadiran Scopus. He saw pictures from a boat show in the US 
via Eutelsat's Atlantic Bird 2 (8°W), at 12.729GHz H, with the 
unusual digital parameters 6,823 SR and 7/8 FEC. Thank good-
ness for digital receivers that provide both SR and FEC auto 
search! 

Broadcast news 
UK: A new RSL TV station, My Television Portsmouth, is 
transmitting to Portsea island on ch. E29. The transmitter appears 
to be atop a water-front high-rise at Gosport. Transmissions are 
from 0600-2400 daily, with news from ITV at 0700, 0800, 0900, 
1200, 1400, 1700 then hourly until 2200. The duration of the 
afternoon news periods can vary depending on programmes. 
More information is available at the website 
www.mytvnetwor.co.uk 

China: Experimental digital transmissions are being carried out 
in Beijing, Shenzen and Shanghai. The intention in China is to 
go digital with cable networks initially, then follow up with 
satellite and terrestrial services. 

Czech Republic: Digital TV transmissions are expected to start 
in April 2003, with nationwide coverage by early 2006 and an 
analogue switch-off during 2012. Public broadcaster CST and 
the commercial stations Prima and Nova will go digital. 

An initial news break on the shoe-bomb episode during American 

Airlines Paris- Mia mi flight 63 on December 22nd. Again Fox via 

PAS-3R. 

Germany: Six digital terrestrial TV (DVB-TV) broadcasters are 
now in operation in Berlin. 

Satellite news 
The Europe*Star-1 satellite (45°E) provided considerable cover-
age during the Afganistan conflict. Recent tests have confirmed 
that it can provide a single-hop UK-Australia path for news feed 
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An Israeli teleport uplink caption received via Hot Bird (13 E). 
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and OB exchanges. The strong signal capability was demonstrat-
ed recently with broadcast-quality reception in Perth, Australia 
of an uplink from the UK, using a 1.8m dish. Europe*Star-1 has 
started to carry the Maharishi Channel TV Network, which was 
previously carried by PanAmSat as a C-band signal (this is due 
to close down on March 1st). Maharishi is selling a cut-price Ku-
band receiving system with the option of further channels being 
added later. 
The new chairman of PanAmSat, Joseph Wright, says the 

satellite operator will concentrate on selling surplus capacity, 
which is now running at 40 per cent across the fleet. There have 
been 10 per cent staff and capital spending cuts. He said he 
would "much rather be in the United Sates in the video business 
than the international telecom business". 
The EBU has recently signed a lease for additional AsiaSat-2 

(100.5°E) C-band capacity to provide extra communications 
capacity between Eastern Europe and Central/SE Asia and the 
Pacific basin. The edge of the satellite's western footprint covers 
Turkey and a bit of Greece then passes NE across Western Russia. 
RTBF (Belgium) is to launch a French-language FTA digital 

channel, RTBF-SAT, with European coverage, intended for 
Belgians living elsewhere on the Continent. Reuters Financial 
TV is to cease transmissions in May — Bloomberg-TV will prob-
ably capture its audience. May will see the start of an Israeli-
based, Russian-language TV service called Israeli-, which will 
also be available to cable subscribers: there are some 1.2m 
Russian-speakers in Israel. 
The Tokyo authorities have given permission for The 

Shanghai Broadcasting Network to transmit satellite program-
ming to Japan. The Japanese Dai Fu media company has joined 
with TVB-I to start a Mandarin-language DTH channel which 
will be transmitted via SkyPerfect digital capacity: there are over 
a million Chinese (Mandarin) speakers in Japan. 

Multi-standard TVs 
Gareth Foster recently needed a new TV receiver. The one he 
bought at Comet, a Goodmans Model 289NS, is worth drawing 
to the attention of other DXers. It's a 28in. set with Nicam sound 
and multi-standard operation — systems B, G, I, D, K and L. 
Tuning coves 46-870MHz, in either frequency (0.125MHz steps) 
or channel (E2, E3 etc.) format. Memory channels can be preset 
to any frequency in any system, either PAL or Secam, with 
NTSC at 3.58/4-2MHz available via a scan connector. The 
receiver and its packaging suggest that it's for PAL I only, but 
the handbook revealed more! Gareth tried it in the Isle of Wight 

where he received excellent French TV. The price was £220 at 
the time of purchase. Comet also had a French-manufactured 
28in. Proline model with VHF/UHF and system B, G and I cov-
erage. This one was being sold at £200. We do not have informa-
tion on the current stock situation. 

SDS update 
In the December issue I discussed shared dish systems (SDSs) 
briefly — the satellite TV version of the active signal deflector. 
The basic idea is for reception at a master site, say atop a hill, 
with retransmission of the signals to individual households. The 
systems I referred to have been under development in New 
Zealand, with promising results. One possible use is in an area 
with planning controls that involve a ban on dishes: the satellite 
signals could be re-transmitted for reception by individual 
households using very discreet, miniature wideband log-periodic 
aerials. 
The system that seems to be favoured is to retransmit the 

wideband IF output from the receiving LNB, both the vertically-
and horizontally-polarised signals. This enables encrypted chan-
nels to be decoded by individual subscribers as appropriate rather 
than at the head end. 
Equipment is now available commercially from Strong 

Australia. The retransmission frequency band adopted for the 
Australasian region is 950-1,450MHz (Band L). A buffer/driver 
amplifier, type BDA33, provides a 33dB gain across the band 
with effective filtering at each end to prevent the transmission of 
spurious signals. It's inserted between the master LNB and 
receiver, which provides the 18V DC supply required by the 
LNB and the BDA33 amplifier. An external power supply could 
be used instead. An F output socket on the BDA33 amplifier is 
connected to the retransmit aerial. Originally this was a wide-
band discone assembly, but a PCB laminated log-periodic aerial 
is now used instead, providing a further gain of 6dBd, for single-
polarisation retransmission. The photograph included in the 
December colum showed an experimental dual-polarisation 
retransmission system. 
A similar log-periodic aerial is used at the domestic household 

end. With a basic domestic installation of this type good recep-
tion is achieved at up to about 1 km, with the aerial indoors! A 
masthead amplifier with a gain of 15dB will increase the recep-
tion distance to several km, with the aerial positioned discreetly 
outside, more if there's a clear line-of-sight transmit-receive 
path. For a further increase in gain the log-periodic aerial can be 
used with a reflector in the backfire mode. 
Further possibilities with such systems include stacked aerials 

at the transmission site, either to increase the power output or to 
narrow the signal beam. 
Concern has been expressed about possible interference to air-

port equipment. As a result tests with an SDStv package were 
carried out at a large NZ airport. No problems were experienced 
within the prescribed L-band frequency allocation. 
Any attempt to use such a system in the UK would undoubt-

edly be refused permission by the DTI, it being a wideband sys-
tem that operates near or within frequency allocations used by 
cellular phones, DME aero radio-navigation gear, the 1,300MHz 
amateur radio band etc. There could nevertheless be areas, per-
haps at heavily-screened valley locations or in the Irish Republic, 
where SDStv could be adopted subject to the appropriate permis-
sion. Active UHF deflection systems have been used in Ireland. 
Enquires about Strong Australia equipment should be sent to 

Strong Aust Pty Ltd., 302 Chesterville Road, Moorabbin, East 
Victoria 3189, Australia. The phone/fax number is 61-(0)3 9553 
3399. Or you could e-mail 
satellite@strong.com.au 

Book review 
Digital Television, a newly published book by Mark Massell, is 
aimed at engineers seeking an in-depth knowledge of current 
digital technology, particularly the theory. It has certainly not 
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been written with repair technicians in mind. The book covers 
data compression theory, 8-VSB and COFDM modulation, the 
MPEG-2 compression algorithm and, perhaps more relevant to 
us, the operation of set-top boxes for TV use. But an understand-
ing of mathematics and computer theory is necessary to grasp the 
theory covered. 
There are seven main sections: programming data stream 

structure; COFDM; the architecture of STBs; ATSC principles 
(this is the US terrestrial digital system); a comparison between 
DVB-T COFDM and ATSC 8-VSB; HDTV; and standard theory. 
A glossary of digital terms towards the rear is a help. The solid-
ly-packed book runs to 231 pages including an index, is approxi-
mately A5 size and has soft card covers. 
The specialised nature of the book explains its relatively high 

price of £30 including UK postage. It is being distributed in the 
UK by Baylin Publications, 24 River Gardens, Purley, Reading 
RG8 8BX, phone/fax 01189 414 468 or e-mail 
vincentbay@hotmail.com 
For postage by air to continental Europe add 10 per cent to the 

price. Add 30 per cent for air mail to countries outside Europe. 
Optional insurance costs £3. 
The book is also available from Foyles, Charing Cross Road, 

London; Blackwells, Oxford; and the Modern Book Company, 
Praed Street, London (phone 020 7402 9176).• 

A PCB log-periodic aerial recently introduced in New Zealand 
for SDStv use, incorporating a preamplifier with a gain of 
15dB. The total gain (aerial plus preamplifier) is 21dB. The 

assembly is protected by a weatherproof housing (not shown). 

Antenna Toolkit 
Second Edition 

Joe Carr has provided radio amateurs and short-wave listeners with the 

definitive design guide for sending and receiving radio signals with 

Antenna Toolkit 2nd edition. 

Together with the powerful suite of CD software, the reader will have a 
complete solution for constructing or using an 
antenna bar the actual hardware! The software 

provides a simple Windows-based aid to carrying 
out the design calculations at the heart of 

successful antenna design. All the user needs to 
do is select the antenna type and set the 

frequency a much more fun and less error 
prone method than using a conventional 

calculator to solve formulae. 
The new edition has been revised to include 

further cases of propagation, additional antennas 
and also two new chapters Small Loop 
Antennas (a topic of considerable interest, which 

has been the subject of much recent debate in the 

amateur radio press); and Yagi Beam Antennas 
(widely used at HF and VHF). The CD software 

has also been updated. 

Joe Carr s expertise in the area of antenna design is legendary. Antenna 
designers, whether hobbyist or technician, can be assured they need look no 
further than Antenna Toolkit for the complete guide to understanding the 

practicalities of using and designing antennas today. 

Preface; Radio signals on the move; Antenna basics; Wire, connection, 

grounds; Marconi and other unbalanced antennas; 
Doublets, dipoles and other Hertzian antennas; Limited space antennas; 

Large loop antennas; Wire array antennas; Small loop antennas; Yagi beam 

antennas; Impedance matching; Simple antenna instrumentation and 

measurements; Getting a good ground ; Index. 

How to pay 

(Antenna Toolkit) paperback 

o I enclose a cheque/bank draft for £   

(payable to TELEVISION) 

Please charge my credit/charge card 
o Mastercard o American Express o Visa o Diners Club 

Credit Card No:  Expiry Date: 

Signature of Cardholder   

Cardholder's statement address: (please use capitals) 

Name   

Address 

Post Code  Tel:   

Post your completed order form to:-
Jackie Lowe, Cumulus Business Media, Anne Boleyn House, 9-13 
Ewell Road, Cheam,Surrey, SM3 8BI 

UK Price: £27.50 Europe £30.00 ROW £33.00 
Price includes delivery 
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TV FAULT 
Reports from 

Michael Dranfield 

Philip Salkeld 

Dave Husband 

Chris Dakin 

Robin Beaumont 

Glyn Dickinson 

Denis Foley and 

Ian Bowden 

We welcome fault reports from 
readers — payment for each fault is 
made after publication. See page 
298 for details of where and how 
to send reports. 

FINDING 
Bush 1433 (11AK205 chassis) 
If the problem with one of these sets 
appears to be poor HF response in the 
video output circuitry, check the following 
resistors on the tube base panel: R931, 
R932 and R933. They are all 150kQ. You 
will probably find that one of them is 
open-circuit. M.D. 

Ai wa VXT1000 
If the STK7348 chopper chip in one of 
these TV-video combi units fails intermit-
tently, replace C88 (3,300pF, 1 kV) in the 
snubber network. In one set I had recently 
this capacitor appeared to be perfect when 
checked with a capacitance meter but 
broke down when checked with my insu-
lation flash tester. M.D. 

Sharp DV5150 (538 chassis) 
it the top part of the field scanning is 
expanded, with the auto grey-scale RGB 
test lines showing, replace C712 (100 g, 
35V). It's the reservoir capacitor for the 
24V supply. M.D. 

Matsui 218011 
There was sound but no picture. A check 
on the first anode voltage showed that it 
was low at 200V. When the first anode 
lead was disconnected from the tube base 
the voltage remained low, so I replaced 
the line output transformer. But the fault 
was the same as before. Very strange! 
After about ten minutes an out-of-focus 
picture started to appear. The penny then 

dropped. The tube base socket was electri-
cally leaky, pulling down the focus volt-
age and in turn the first anode voltage — 
the Al potentiometer is in series with the 
focus control, on the chassis side, a stan-
dard arrangement with most LOPTs. 
When I opened up the tube base socket it 
was green inside, a sign of dampness. A 
replacement socket from a scrap set cured 
the fault. M.D. 

Toshiba 2512DB 
If there are EW problems, replace all five 
electrolytics on the stand-up EW PCB 
before looking any farther. M.D. 

Thomson ICC17 chassis 
This 32in. widescreen Ferguson set had 
an EW geometry problem, with the width 
at maximum. Checks revealed that the EW 
modulator diode DL22 (BYW76) was 
leaky and that the BD241C driver transis-
tor TL41 was defective. But there was still 
an EW problem when replacements had 
been fitted. Further checks showed that 
there was no parabolic waveform at the 
base of the BC546B pre-driver transistor 
TL42, which was faulty. There was still 
no parabolic waveform when TL42 had 
been replaced, and cold checks showed a 
dead short across the shunt zener diode 
DL42 in its base circuit. DL42 wasn't the 
cause of the trouble however. The 
TDA8855H jungle chip (IF strip, colour 
decoder and timebase generator) IVO1 was 
to blame. It's a 64-pin flat-pack device. 
After three attempts with my Pace des-

oldering station I'd still failed to remove 
it. I then realised that it was glued to the 
PCB, and had to resort to pin-by-pin lift-
ing to remove it. A replacement cured the 
fault. Just as well, as the original IC was 
now totally wrecked! M.D. 

Sony KVX2572U 
(AE2B chassis) 
This set was dead — when it was switched 
on the standby LED blinked thirteen 
times. A quick check with the manual 
revealed what this means: vertical protec-
tion is in operation. The cure was a new 
field output chip (IC1501, type STV9379, 
part no. 8-759-192-71). P.S. 

Philips 28PW6324/05R 
(5A8.0E chassis) 
The symptoms with this widescreen set 
were sound and a dim raster. My first 
check was to try a scart input. There was 
no difference, ruling out front-end prob-
lems. Using my sense of touch, I then 
noticed that the RGB output chip's 
heatsink on the CRT base panel was get-
ting red hot. It ran cool when the tube 
base was pulled off. Tapping the tube's 
neck quite firmly brought the picture back. 
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Further tapping produced red streaks 
across the screen. There was possibly a 
grid-cathode short, but the only remedy 
was to replace the tube. Poor insurance 
company! P.S. 

Sharp 59DSO3H 
These sets are starting to come into the 
workshop with the dead-set symptom. 
You will find that the 3.15A mains fuse is 
open-circuit and the following items are 
short-circuit: the chopper FET Q701 (part 
no. RH-TX0166BM22), the zener diode 
D712 (part no. RH-EX0419BM22) and 
the BUH515 line output transistor (part 
no. RH-TX0144BM22). If you are lucky 
the set will work once these items have 
been replaced. It could be stuck in stand-
by however. In this case go straight to 
Q702 (BC338) in the power supply.You 
will find that it's short-circuit base-to-
emitter. P.S. 

Bush 2857NTX 
Nicam 'popping' is a known problem 
with this model. The cure is to replace the 
13.104MHz crystral X001 on the Nicam 
hoard. P.S. 

Philips 21GR2350 
(G90AE chassis) 
I've repaired dozens of these sets but 
have never before had a no sound fault. 
The cause turned out to be the TDA8191 
intercarrier sound/audio output chip 
IC7220. Wonders never cease! P.S. 

Mitsubishi CT28BW2BD 
l'his set would try to start up then revert 
to standby. It's not the easiest chassis to 
service. By trial and error I discovered 
that D507 (BYD33G) was short-circuit. It 
provides the 28V supply for the field out-
put IC. P.S. 

Beko 28328T 
If the picture takes a long time to appear, 
replace R213/4/5 (22K2) on the tube 
hase PCB. If this doesn't cure the prob-
lem, replace the line output transformer. 
The SEME code number is LOPTX1173. 
P.S. 

Panasonic TX25MD3 (Euro-2M 
chassis) 
I his set was stuck in standby. The cure 
was simple, to replace Q1212 (BC847B) 
which drives the power supply switching 
relay. But it had blown apart, and I could-
n't find any reason why. 
When I switched the set on all was 

well apart from a whistle (at about 
I OkHz) on the sound. A very expensive 
replacement audio processor chip cured 
this fault. 
Was there a connection between these 

faults, and will the set bounce? Who 
knows?! Watch this space! D.H. 

Goodmans W288NS 
This newish widescreen set was dead 
with the mains input fuse blown. Initial 
checks showed that two of the mains 
bridge rectifier diodes were short-circuit, 
so I replaced all four with upgraded 
diodes. As there were no measurable 
shorts I replaced the fuse and switched 
on. The fuse blew violently, and a strange 
smell came from the chopper transformer. 
I fitted a new transformer (it's available 
from CPC), a new fuse and switched on 
again. This time the fuse remained intact, 
but the power supply was dead. A new 
TDA4601 chopper control IC completed 
the repair. I've always found it best to 
replace this IC with the type originally 
fitted, i.e. Siemens in these sets. C.D. 

Bang lit Olufsen LX5500 
(type 3903) 
According to the customer this set had 
become hard to turn on from standby and 
was now stuck in standby. I didn't have 
any service information, so I decided to 
check the capacitors in the power supply. 
C20 and C25, both 47 g, 50V, measured 
low. Replacements cured the fault. C.D. 

Matsui 28 WVDP (Grundig 
CUC2059 chassis) 
Another newish widescreen set that was 
completely dead. Both internal mains 
fuses were blown, because the BUZ90A 
chopper transistor T60006 was short-cir-
cuit. I checked the high-value resistors in 
the power supply and found that R60001 
(270kQ) was open-circuit. Once these 
items had been replaced the set ran reli-
ably. C.D. 

JVC AV21F1EK 
A very dull, green -looking picture 
would eventually appear, after waiting for 
several minutes. Voltage checks at the 
CRT's cathodes revealed little. I decided 
to try another tube and was rewarded 
with an excellent picture, which you get 
with these sets. C.D. 

Bang & Olufsen LZ5000 
(type 3766) 
This set displayed field flyback lines and 
had height and linearity problems. 
Having no service information. I decided 
to check the capacitors in the field time-
base circuitry. The following produced 
low readings: C44, C45, C47, C48, C49, 
C54 and C26. Replacements cured the 
fault symptoms. C.D. 

Grundig P27-649/12 
i hi, 10in, mains-battery portable worked 

all right with a mains supply feed but 
wouldn't start with battery power. After 
chasing around the power supply for a 
while I found an auxiliary switch behind 
the mains switch knob. It starts up the set 
on battery only. The fault was cured by 
resetting the contacts and adjusting the 
switch position. 
The cause of many complaints about 

failure to start with battery operation can 
be traced to inadequate wiring or connec-
tions. If the voltage measured at the set 
drops below the low-voltage cut-off point 
(usually about 10.5V) for even a short 
time the set may not start. When testing 
on the bench, be sure to use an oversized 
power supply or, better still, a fully-
charged battery. R.B. 

Philips 32PW9543/05 
(MD2.25E chassis) 
I should have had my suspicions about 
this set when it arrived in several card-
board boxes! The dealer reported a 
power-supply problem which, it tran-
spired, was caused by a faulty zener 
diode across the feedback optocoupler. 
Numerous other faults were repaired, then 
the set was returned to its owner. 
A few weeks later it came back. It 

refused to start up, with the red LED 
flashing fast. This indicates a protection 
fault. There are two ways of starting one 
of these sets when it's in this condition: 
either use the dealer service tool (DST) to 
put the set in the service default mode, or 
short the test pins on the small-signal 
panel, next to IC7600. Provided the fault 
is not one likely to cause damage — loss 
of field scan for example — the set will 
then start up. In this case use of the DST 
wouldn't start the set, but shorting the test 
pins did. This is a clue, because certain 
error codes are ignored only when the 
internal test pins are used. 
The set was now running in the ser-

vice-default mode. In this state all the 
analogue control values are set to mid-
point and the set is tuned to 475.25MHz. 
I could use the DST to read the error 
code, which was 74 — series switch 
faulty. The series switch is a MOSFET in 
the HT feed to the line output stage. It 
can switch this supply off under certain 
fault conditions, controlled by the main 
microcontroller chip. The switch is 
checked when the set starts up: if it does-
n't respond as expected, the set will shut 
down. Usually the problem is a shorted 
switching transistor (Tr7470), but not in 
this case. 
The presence of line flyback pulses is 

detected on the digital deflection panel 
(DDP), which tells the microcontroller 
chip if there's a problem. After much dis-
mantling I was able to reach the compo-
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fient side of this panel to carry out oscil-
loscope checks. I found that the op-amp 
which detects the flyback pulses, IC7360, 
didn't produce any output during the 
short period when the line timebase ran. 
The pulses are fed to pin 2 via diode 
D6316, to turn it on. In this case the asso-
ciated lOnF reservoir capacitor C2334 
gave an open-circuit indication. It's a sur-
face-mounted ceramic capacitor. A 
replacement cured the fault. 
The last part of the repair was to go 

back into the service mode and clear the 
old fault codes from the error buffer, to 
avoid confusing the next technician on 
the scene. R.B. 

Toshiba 255R7B 
This elderly set produced a good picture 
most of the time, but the line phasing 
went astray intermittently, producing a 
broad black band at the right-hand side of 
the screen. I resoldered a number of obvi-
ous dry-joints and replaced the capacitors 
around the TDA2579 timebase generator 
chip, but none of this helped. The cause of 
the fault was eventually traced to dry-
joints at the pins of the IC itself. R.B. 

Sony KVE2532U (AE2 chassis) 
The picture displayed a variety of 'digital' 
effects: poor sync, mosaic, and odd 
colours. I went straight to the digital comb 
filter, where the luminance output consist-
ed mostly of chroma information. This 
was an early version of the circuit, with 
the comb filter in a multi-legged hybrid 
IC. Later versions of the chassis have a 
surface-mounted package. Fortunately the 
part is still available, and the replacement 
cleared all the symptoms. R.B. 

Panasonic TX32PG30 
(Euro 7 chassis) 
The set was stuck in standby — there was 
no degaussing, and no relays operated. 
This suggested a problem with the central 
control system, which is on plug-in PCB 
U. I would have liked to plug in a 
replacement panel, but didn't have one 
available. So I had to diagnose the cause 
of the fault properly! 
Several useful monitor points are taken 

to a test plug on the main PCB, next to 
the control module. I found that the 5V 
and 3.3V supplies were OK, but the reset 
line going into the board was stuck half 
way between the rails. Unplugging the 
board restored the reset, so it was being 
loaded by something on the board. 
Most of the power and data lines on 

the board are decoupled by tiny surface-
mounted filters, which consist of two coils 
and a capacitor in a package the size of a 
surface-mounted resistor. LC1118, which 
feeds the reset line, was leaky. R.B. 

Sharp DV5131 (S38 chassis) 
This set was stuck in standby, which 
means that the power supply is working 

but the 5V and 12V supplies are not 
being switched on by transistors Q703 
and Q707. Fusible resistor R744, which 
biases these transistors, was open-circuit. 
But a replacement restored only the 12V 
supply. The 5V supply was at less than 
2V. This supply comes via two 1N4004 
diodes, D732 and D733, one of which 
was almost open-circuit. I decided to 
replace the two of them, after which the 
set worked normally. G.D. 

Grundig CUC7301chassis 
When rebuilding the power supply in one 
of these sets remember to check the con-
dition of C626 (47p.F, 385V), the mains 
bridge rectifier's reservoir capacitor. 
Otherwise the new parts will have a life-
time of only a few seconds! G.D. 

Bush 2874NTX 
There were three coloured lines across 
the screen and no picture. The cause was 
the TDA8351 field output chip. With this 
fault the 100Q fusible resistor next to the 
IC also fails. 
Before returning the set to the chil-

dren's home from which it had come I 
spent a little while wondering why the 
front-panel controls didn't work. The 
child lock was on of course! It's worth 
remembering that the set will be stuck in 
standby. If this happens and you don't 
have the remote-control unit to hand you 
could spend a long time searching for a 
non-existent fault. G.D. 

Ferguson T14R (TX805 
chassis) 
The jolly bin man brought this immacu-
late set along. He'd found it with some 
rubbish and decided I'd like it. When I 
tried the set I found that it tripped slowly, 
with the LT supplies appearing for a sec-
ond before dropping again. A new line 
output transformer was required. After 
fitting this, the inevitable aerial socket 
and obtaining a new remote-control unit 
there wasn't much by way of profit! G.D. 

Sony KVA2512U 
(AE I C chassis) 
A fault you can get with these sets is 
sound crackles with the OSD flashing on 
and off. If you've checked the soldered 
connections to the audio output chips 
IC251 and IC261 and the 5V regulator 
IC604, which is hidden by a chassis 
extrusion, try replacing CV1101 on board 
A 1 (Nicam decoder). It's one of those 
orange trimmers that are not as reliable as 
they should be. I fitted a 39pF fixed 
capacitor, which worked for me. D.F. 

Ferguson 59K5 (ICC5 chassis) 
The problem with this set was very inter-
mittent failure to start or tripping whilst 
on. What made matters worse was that 
the set tended to fail only when assem-
bled. In the end I managed to instigate the 

fault with the chassis standing vertically 
and slightly flexing it. In this condition 
the protection input at pin 28 of IL14 
(TEA2029C) was being activated. The 
cause turned out to be loss of base bias at 
TL17, as one end of RL18 (4.7kQ 
MELF) was lifting clear of the PCB. You 
will find it near pin 1 of the line output 
transformer. I.B. 

Panasonic TX25MDI 
(Euro-2 chassis) 
The report said that this set was dead. In 
fact the power supply was running but 
there was no supply to the line drive cir-
cuit, because F851 (1.25A fuse link) was 
open-circuit. A resistance check showed 
that there was a 4Q short-circuit across 
this supply. At first I suspected the field 
output chip IC451, which is also fed from 
this 28V supply, but the cause of the trou-
ble was a short-circuit between the prima-
ry and secondary windings of the line 
driver transformer. Normal operation was 
restored once a new transformer and fuse 
link had been fitted. I.B. 

Toshiba 2505DBT 
The field scanning was very distorted. The 
bottom was folded about a third of the way 
up the screen, the top was folded down a 
little, and there were black lines across the 
field. The main capacitors in the field out-
put stage has already been replaced. A 
check on the field drive at pin 8 of the 
TA8739P field generator and EW correc-
tion chip Q371 showed that a great deal of 
noise was present. The feedback to pin 6 
had a ramp, as it should, but with HF sit-
ting on top of it. Checks in the field feed-
back network revealed that C317 (1µF, 
50V) was leaking electrolyte. A replace-
ment restored correct scanning. I.B. 

Hitachi CPT2476 (G6P chassis) 
The only result when this set was 
switched on was a quiet noise from the 
power supply. The HT read about 25V, 
which rose to about 50V when the feed to 
the line output stage was disconnected. 
The cause was a dry-joint at the anode of 
the chopper circuit efficiency diode D902 
It looked fine, but when the diode was 
pressed the blob of solder could be seen to 
lift away from the print. Resoldering 
restored normal operation. I.B. 

Tatung 180 chassis 
This receiver, a Decca DBS9892, would 
run for several hours before producing 
the dead-set symptom. Any movement ot 
the chassis made the fault come and go. I 
found that the supply to the line driver 
stage disappeared when the fault was pre-
sent. The supply goes via pin 1 of con-
nector M001 on the AV PCB, then off to 
the audio output PCB, before returning to 
pin 15 of M001 and then to the line driv-
er circuit. There was a dry-joint at pin 15 
of MN001. I.B. • 
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SPECIAL OFFERS 

TEKTRONIX 2445A 4 Ch  ONLY 
150MHz Delay. Cursors etc 
Supplied with 2 Tektromx probes  < M a 

TEKTRONIX 2232 Digital Storage Scope Dual Trace 
100 MHz.100mis with probes  £525 
H P 54501A Digitizing OscilloscopelOOMHz. 4Ch £425 
H P. 33120 Function Gen 0 1Hz-13MHz AM/FM 
Sweep/Tri/Gate/Burst etc   £300 
FARRELL Dual PSU XA35-27 0-35V 0-20 Twice OMD 
LCD Display    £180 
CIRRUS CRL254 Sound Level Meter with Calibrator. 
80•120dB. LEO    £150 
EDDYSTONE  1002  Receiver  150kHZ-30MHz 
Broadcast FM    £125 
FARRELL AMM255 Automatic Mod Meter 1.5MHz-
2GHz Unused   £300 
FARRELL DSG1  Low Frequency Syn Sig Gen 
0 Oat Hz to 99.99kHz, Low Distortion TTL/Square/ 
Pulse Outputs etc   ,,,, ..£95 
FLUKE 8060A Handheld True RMS OMM 41/2 digrt 
 As new £150. Used £95 
BECKMAN 110110 Handheld 3'/, digit OMM. 28 
ranges with battery, leads and carrying case  £40 

H P 3310A Function Gen 0 005Hz.5MHz Sine/S en 
RampiPulse  £125 
FARRELL FLM4 Sune/Sq Oscillator 10Hz-1MHz low 
distortion TEL Output. Amplitude Meter  £125 
HP  5.15A Logic Probe with 546A Logic Pulser 
and 5476 Current Tracer  .  £90 
FLUKE 77 Multimeter 3'/2 digit Handheld  fee 
FLUKE 77 SERIES II  £70 
HEME 1000 LCD Clamp Meter 0-1000A In Carrying 
Case  4'60 

MARCONI 2019A 

AM/FM synthesised signal 
generator 80kHz - 1040MHz 

NO W ONLY £400 

MARCONI 893C AF Power Meter Sumad Measurement 
Unused £100 Used £60 

MARCONI 8938 - No Ornad ,,,,  £30 
MARCONI 2610 True OMS Voltmeter Autorangin 5Hz-
25MHz , ............   C195 
GOULD J38 Sine/Sq Osc. 10Hz-100kHz Low distortion 
 f75-fl 25 
AVO 8 Mk6 in Ever Ready Case, with leads etc  £80 
Others Avos    from £50 
GOODWILL GVT427 Dual Ch AC Millivoftmeter 10mV in 12 
Ranges Fred 10Hz-1Mliz   £100-£125 
SOLARTRON 7150 OMM 6'10 digit True OMS - IEEE 

£95-£150 
SOLARTRON 7150 PLUS   £200 

HIGH OUALITY RACAL COUNTERS 
9904 Universal Timer Counter 50MHz  .£50 
9916 Counter. 10Hz-520MHz  . .£75 
9916 Counter. 10Hz-560MHz 9-digit  £50 
WAYNE KERR B424 Component Bridge  £125 
RACAL/AIM 9343M, LCR Databndge. Digital   £200 
Automeasurements of RCLOD 
HUNTRON TRACKER Model 1000  £125 
MARCONI TF2015 AM/FM sig gen. 10-520MHz   C175 
FLUKE 80500 45 Digit. 2A True OMS £75 
FLUKE 8012A 3 5 Digit. 26  £40 

SOLARTRON 7645 Bench Mullimeter 
4 5 Digit Bright LED with Leads ONLY £30 

Racal 01100  ONLY < C ab  Portable Appliance Tester 
Automatic Modulation Meter AM/FM  Mager Pat 2  ONLY 
1 5MHz • 2GHz 

Dalton 1061 
High Quality 55 Digrt Bench Multrmeter 
True RMS/4 wire Res/Current Converter IEF 

£150 

Dolton 1061A 
High 01/ably 61/2  digit Bench Muttimeter 
True RMS/4 wire/Current Converter 

Racal Receiver RA1772  FARRELL L30-1 0-30V 0-1A 
50KHz - 30MHz £250 Many noter Parer Supplies available. 
LED Display .Basically Working  Isolating Transformer 240V In/Out 50006 

£180 

HP 60128 DC PSU 0-60V 0-506 1000W 
FARRELL AP60/50 1KW Autorangrng 
FARNELL H60-/50 0-60V 0-50A 
FARRELL H60/25 0-60V, 0-25A 
Power Supply HP53010 0-30V 0-10A 
FARRELL L30-2 0-30V. 0-20 

£1000 
In 000 
£750 
£400 
£140 
COO 
£60 

£40 

k= 110 WYKEHAM ROAD, READING, BERKS RG6 1PL   wsii 
Telephone: (0118) 9268041  Fax: (0118) 9351696 

www.stewart-of-reading.co.uk 
Callers welcome 9am-5 30pm Monday to Friday (other times by arrangement) 

STEWART OF READING 

G OULD OS 300 OSCILLOSC OPE 

DUAL TRACE 
20MHz TESTED 
WITH 
MANUAL 

OSCILLOSCOPES 
EKTRONIX  TDS350  Dual  Trace  200MHz  1G/S 
unused  ... £1500 
TEKTRONIX TDS320 Dual Trace 100MHz 50ONVS..£1200 
TEKTRONIX TDS310 Dual Trace 50MHz 200M/S  £950 
LECROY 94000 Dual Trace 175MHz SG/S  £1500 
HITACHI VC6523 Dual Trace 20MHz 20005 etc 
unused   
PHILIPS PM3092 2.2Ch 200MHz Delay   

 £800 As New £150 
PHILIPS PM3082 2.2Ch 100MHz Delay etc£  

700 As New £100 
TEKTRONIX TA5465 Dual Trace 100MHz Delay etc .£750 
TEKTRONIX 24658 4Ch 400MHz Delay Cursors etc£1500 
TEKTRONIX 2465 4Ch 300MHz Delay Cursors etc  £900 
TEKTRONIX 468 Dig Storage Dual Trace 100MHz 
Delay   £450 
TEKTRONIX  466  Analogue  Storage  Dual  Trace 
100MHz   £250 
TEKTRONIX 485 Dual Trace 350MHz Delay Sweep .1550 
TEKTRONIX 475 Dual Trace 200MHz Delay Sweep f400 
TEKTRONIX 4650 Dual Trace 100MHz Delay Sweep £325 
PHILIPS PM3217 Dual Trace 50MHz Delay. £200 - £250 
GOULD OS1100 Dual Trace 30MHz Delay  £150 
HAMEG  HM303  Dual  Trace  30MHz  Component 
Tester   £275 
HAMEG HN203.7 Dual Trace 20MHz Component 
Tester   £200 
FARNELL  DTV20 Dual Trace 20MHz Component 
Tester   £125 

MANY OTHER OSCILLOSCOPES AVAILABLE 

MARCONI 2022E Synthesised AM/FM Sig Gen £525 - £750 
10KHz - 1 OIGHz LCD Display etc 
H.P 86570 Syn 100KHz - 1040MHz Sig Gen  £2000 
H.P 86568 Syn 100KHz - 890MHz Sig Gen  £1350 
HP 86566 Syn 100KHz - 990 MHz Sig Gen  E995 
RAS APN62 Syn 1Hz - 260KHz Sig Gen £425 
Balanced/Unbalanced Output LCD Display 
PHILIPS PM5328 Sig Gen 100KHz • 180MHz with 
200MHz   £550 
Freq Counter IEEE 
RACAL 9081 Syn AM/FM Srg Gen 5KHz - 1024MHz £250 
H P 33256 Syn Function Gen 21MHz   £600 
MARCONI 6500 Amplitude Analyser   £1500 
HP 41920 lmpedence Analyser  £5000 
HP 42756 LCR Meter 10KHz - 10MHz   £2750 
H P 8903A Distortion Analyser   £1000 
WAYNE KERR Inductance Analyser 3245   £2000 
HP 81126 Pulse Generator 50MHz   £1250 
MARCONI 2440 Freq Counter 20GHz   £1000 
H P 53508 Freq Counter 20GHz   £2000 
HP 53426 10Hz - 18GHz Freq Counter 
HP 1650B Logic Analyser 80 Channel  £1000 
MARCONI 2305 Mod Meter 500KHz - 2Ghz  1750 

RADIO COMMUNICATONS TEST SETS 
MARCONI 2955/29550   from £1500 
Rohde A. Schwarz CMT 01  1000MHz  £2000 
Schlumberger 4040   £900 

P C 
fi P. 663120 PSU 0 - 20V/0-2A  £400 
H P 663116 PSU 0 - 15V/0-3A  £400 
HPP  663090 PSU Dual 0 - 150 0-3A/0-12V 0-1.5A  C70500 
H P 66320 PSU 0 - 20V/0-5A   50 
H.P 66236 PSU Triple Output ranging from  ££ 8500 
0-7V 0-56 to 0-20V 0-46 
H P./Agilent 34401A OMM 6r/a digit  1400/1450 
H 3478A OMM 5'/, digit   

££42407005 FLUKE 45 OMM Dual Display   
KEITHLEY 2010 DMM  digit  £950 
KEITHLEY 617 Programmable Electrometer  £1250 
M.P. 43388 Milliohmmeter  £1500 
RACAL Counter type 1999 2.6 GHz   £500 
HP Counter type 531316 36Hz   ...£850 
H.P./Agilent 33120A Function Gen/ARB  P300/£1000 
100microHz - 15MHz 
SONY/TEKTRONIX AFG320 Arbrtary Function Gen £1250 
HP 89046 Syn Function Gen DC - 600KHz£1000/£1250 
BLACK STAR JUPITOR 2010 Function Gen 0.2Hz - 2MHz 
with Frequency Counter   0 
HP 8116A Pulse Generator 1mH-50MHz £9 
H P. 86578 Syn Signal Gen 0 1-2080MHz  1£2£ 5104500 
CO-AXIAL SWITCH 1 MTH.' 
IEEE CABLES . 

11111 MCCE =121 =GE MI E 
H P 85618 50Hz - 6.5GHz 
M.P. 8560A 50Hz - 2.9GHz Synttles,ea ,,Jou 

H P. 8594E 9KHz - 2.9GHz  £4500115000 
H.P 8591E 1MHz - 1.8GHz 75 ohm  £3500 
H P 853A with 8559A 100KHz - 21GH2  £2250 
H P 85588 with Main Frame 100KHz - 1500MHz £1250 
H P 3585a 20Hz - 40MHz  £3000 
H P 35806 5Hz - 50KHz £800 
ADVANTEST R4131B 10KHz 3.5GHz  £3500 
EATON/Ailtech 757 0 001 - 22GHz   £1500 
MARCONI 2382 100Hz • 400MHz High Res  £2000 
MARCONI 2370 30Hz - 110MHz  from £500 
H P 182 with 8557 10KHz - 350MHz  £500 
H.P 141T Systems 
8553 I KHz - 110MHz  from £500 
8554 500KHz - 1250MHz  from £750 
8555 10MHz - 18GHz  from £1000 
TEKTRONIX 491 10MHz - 12.4 GHz  £500 
HP 8443 Tracking Gen/Counter 110MHz £250 
H P 8444 Opt 059  £750 
B 6 K 20330 Signal Analyser  £750 
H.P. 53726 Frequency Z. Time Interval Analyser  £2250 
H. 87546 Network Analyser 4MHz - 1300MHz  £1250 
H.P. 3577A Network Analyser 5Hz - 200MHz  13000 
H.P.  533180  Modulation  Domain  Analyser  Opt 
001/003    £5000 
ONO SOKKI Portable FFT Analyser   £1500 

USED EQUIPMENT - GUARANTEED. Manuals supplied. 
This is a VERY SMALL SAMPLE OF STOCK. SAE or telephone for lists Please check availability before 

ordenng CARRIAGE all units £16 VAT to be added to total of goods and carriage. 

ONLINE SHOPPING 
CHEAPER AND EASIER 

www.elclondon.co.uk 
TV, VIDEO SPARES AND ELECTRICAL ITEMS 

ELC EAST LONDON COMPONENTS 
63 PLASHET GROVE, LONDON E6 lAD. 
TWO MINUTES WALK FROM UPTON PARK TUBE STATION 

TEL: 020 8472 4871 FAX: 020 8503 5926 

E-mail: sales@elclondon.co.uk 

PERIFELEC 
MC 30 A Spectru m Analyser 

• Synthesized satellite cable and TV field strength meter with 
panoramic reception on 14 cm (5.51 screen and digital 
carriers Medfurenlent 

• Complete microprocessor and Isp1.51 logic control. 
• Continuous frequencies from 46 to 860 MHz and from 920 
to 2150 MHz on 4 bands 

• Selectable 4. 1 and 0,2 MHz spectrum band.width, picture 
measurement 1 MHz 

• Display of picture of selected synthesized channel. 
• FM (Radi01 L/I'. 13/G, i, 0/K/C, M/N TV standards and Ku and 
C satellite standards. 

• Posubillty of 31 programs memorized per frequency band 
• Display (2 Lines of 16 characters) 
• Range of measurement of signal strength from 20 to 120 
dBut./. manual or automatic attenuator 

• Battery life about 1 hour 20 minutes, weight 5,8 Kg 

• Display of full-band and 4 possible expanded spectrums 
• Channels and frequency plans of cable and TV standards memorized 
• Frequency, signal strength in auk/or bargraph, displayed on a digital display (2 lines of 16 characters) 
• Voltage of remote power supply in 14v or 18v and 22 KHz in satellite • DiSFq  v12 switching. 

Tice panoramic field strength meter MC30A combines in one instrument all the functions necessary for 
installing and checking TV or satellite reception. both analogue and digital. The vnualizatIon of the spectrum 
and the picture allows the carrying out of all the necessary adjustments with this one instrument. The high 
technology used in the MC30A allows a range of possibilities unheard of in a instrument in this price category 

4,2 S 1 ELT 

Due to its weight and size, the TC402 ND is the ideal 
instrument for the installation of FM and terrestrial TV aerials 
as vvell as CATV 
systems 

• Peak detection 
• Built in 
loudspeaker for 
AM and FM 
reseptIon. 

• Frequency indication 
wIth 4 digit LCD display. 

• Analogue and digital measurement. 
. mult,turn potentiometer to enable tuning 
• Weight including batteries: 1,9 Kg. 

IC 80 A/D 
The TC 80 A/D has been designed 10n the reception of TV Satellite systems. 

• Analogue and digital measurement. 
. Full Band Frequency Sweep 
• SwItchable 14 v or mou LNB power supply • 22 KHz tone switching 
• Rechargeable 12 u / 2.6 Ah Battery 
• Weight including batteries. 3.3 Kg. 

TC 402 AID 

The TC80 A/D has been designed to aid the I nstallatton of analogue and digital satellite systems This high 
qualoty meter has video and audio output via scan socket on rear and ondeo only v.a BNC socket on front panel. 
The built in speaker delivers demodulated audio from any analogue satellite signals. 

Full catalogue of 
meters available. 
please phone for Und 02. Rudford Industrial Estate, Ford, Arundel BN18 OBD 
details.  Telephone 01903 723726 Fax 01903 725322 Mobile 0976 24150S 

COASTAL AERIAL SUPPLIES Sole Import 
Distributors 
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MONITOR1g 
Fault reports from 

Geoff Butcher 

Roger Burchett 

Alun Rawson- Williams 

and 

Ian Field 

We welcome fault reports from readers 
— payment for each fault is made after 
publication. 

Reports can be sent by post to: 

Television, Fault Reports, 
Anne Boleyn House, 
9-13 Ewell Road, 
Cheam, 
Surrey SM3 8BZ 

or e-mailed to: 
tessa2@btinternet.corn 

Sony CPD175F2 
The EHT could be heard charging up 
when this monitor was switched on. But 
after a few seconds it would decay again 
and the green and amber LEDs would 
both flash continuously. Checks in the 
power supply revealed that the 12V output 
was missing, with the 0-120 fusible surge 
limiting resistor R605 open-circuit. The 
cause of the trouble was the TDA8172 
frame output chip IC504, which was 
short-circuit. G.B. 

laxan EV410LR 
Low tube heater voltage is caused by 
C811 and C814 (both 47011F, 16V), usual-
ly the latter. The Samsung 
M34KUK35X13-K tube is not noted for 
its long life however, at least not in my 
experience R.It. 

CTX 1565D 
In the August 2001 issue Ian Field men-
tioned one of these monitors with the 
'recall' button permanently on. I used to 
do trade work for a company where most 
of the repairs were to 1565Ds. It was quite 
common to find the recall button perma-
nently on, but I could never find a specific 
reason. I did what Ian did — added a spac-
ing washer. My guess is that constant 
heavy-handed use of the button had some-
thing to do with it. None of the 'repairs' 
ever bounced back. 
Failure of C701, which couples the line 

drive to the output transistor, is very com-
mon (October 2001 fault reports). Seven 
out of ten of the repairs I carried out with 
this model involved replacing C701. It is 
in fact the first thing to check with a dead 
monitor. R.B. 

Multiscan L5032LD 
rime was insufficient height — about 3cm 
at the top and bottom. An OSD check 
showed that the amplitude setting was at 
maximum. In this event the things to 
check are C505 (4711F, 63V, 105°C), 
C506 (470µF, 17V, 105°C) and R518 
(1Q, 2W). The capacitors fall in value 
while the resistor goes high in value. 
You'll find both capacitors inside the 
TDA4866 frame output chip IC501's 
heatsink envelope. A.R-W. 

Datas IC04235V 
The customer said he had brought this 
monitor back from South Africa. At 
switch on the front LED came on for a 
second then went out. I'd never come 
across this chassis before: it seemed very 
Hitachi, and the line output transformer 
and CRT were both of Hitachi manufac-
ture. The cause of the problem was a 
faulty LOFT and 2SC4769 line output 
transistor, which was short-circuit all 
round. Once replacements had been fitted 
the monitor worked quite well, though it 

was clearly marked on the back for use in 
the southern hemisphere only. A.R-W. 

Apple M9101Z/C 
When one of these 14in. monitors is dead 
the usual cause is that R3121 (270kQ, 
1W, high-voltage type) is open-circuit. It's 
in the separate, side-mounted power sup-
ply, which seems to be identical to that in 
the Philips 3CM9609. A.R-W. 

Elonex MN069 (Acer A95 
chassis) 
This monitor had been refurbished by a 
local trader over a year ago. It was 
brought to me by the present owner. When 
I switched it on the EHT rustled up and 
the CRT's heaters were glowing, but there 
was no evidence of a display. Scope 
checks showed that there were no wave-
forms at the video outputs, which also had 
excessive DC levels. To save time I bor-
rowed a CRT base PCB from a scrap Acer 
A8W chassis. This produced a very dim, 
out-of-focus display — with the first anode 
preset at maximum! It often happens that a 
failing CRT flashes over, which is proba-
bly what had happened to the original 
CRT base PCB. 
The original CRT was a Samsung 

M34KUN35X92 (J)-K. The very similar 
Acer A8W had a Chunghwa 
M34AFA83X03K/CPJ370BVAP1S-TC. 
When this was fitted there was a good dis-
play apart from insufficient blue. I went 
through the stock room in search of a bet-
ter replacement CRT, looking for any 
Acer monitors with an identical front-but-
ton layout. The one I found used a 15in. 
Hitachi M36KUQ35X92. As the main 
PCB fitted into this cabinet very happily, I 
decided to rebuild the monitor as a 15in. 
model. The tube's scan yoke obviously 
had different characteristics, as the field 
scan was narrow. This was easily correct-
ed by adding a 4-7Q resistor in parallel 
with R254. But unfortunately this CRT 
had a severe focus fault that wouldn't 
respond to focus electrode flashing, and 
the attempt to do this damaged the B+ 
PWM flyback MOSFET Q317 (IRF640). 
With a flyback-type B+ regulator, the 
MOSFET can be kept out of harm's way 
by removing it. The line output stage will 
still be supplied with a B+ voltage, but 
this will be much reduced — which reduces 
the EHT available for flashing/brushing 
the focus electrode. Full EHT can be 
obtained by temporarily running the line 
output stage from the 90V supply — run a 
flylead from the cathode of D701 in the 
power supply to the cathode of D317 next 
to the B+ chopper coil. 
As all this failed to revive the 15in. 

CRT, I decided to try recovering the blue-
gun emission in the A8W CRT. There is 
usually something to be gained from 
upgrading the CRT's heater supply corn-
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ponents, but care is required when select-
ing a Schottky-barrier type replacement 
diode (for D705 in this circuit) as the fly-
back pulse at the heater winding exceeds 
60V. Schottky diodes with a rating higher 
than 60V aren't common, and the PIV 
rating must exceed the sum of the flyback 
pulse and the forward rectified voltage, 
not just the reverse flyback voltage. The 
first step in preparing for a Schottky 
diode upgrade is to construct a diode-
capacitor peak detector to measure the 
reverse flyback voltage. Adding a resistor 
in parallel with the capacitor turns the 
peak detector into a snubber network, 
which can be fitted across the Schottky 
diode. I have found that, in the majority 
of cases, calculating a resistor value to 
dissipate 1W at the measured peak volt-
age usually damps it down to a value that 
can be tolerated by a typical Schottky-
barrier diode. Although the drop in volt-
age means that the resistor will be dissi-
pating considerably less than the initially 
calculated 1W, it makes sense for safety's 
sake to use a resistor with a rating of at 
least 2W. 
The greater efficiency obtained by 

using a Schottky-barrier rectifier in the 
CRT heater supply circuit can make all 
the difference. In this case it was just pos-
sible, after running the CRT in for a pro-
longed period, to obtain an acceptable 
grey-scale balance. I.F. 

Royal X1448 
The change in line frequency for Atari 
use seems to put greater strain on the 
power supply and the line output stage. 
These monitors provided steady business 
in the days when there was still a good 
demand for VGA mono screens. This one 
was dead. D106 is a vulnerable compo-
nent, and its failure can result in self-
destruction of the self-oscillating power 
supply. 
In the early days D106 was 'house 

coded', but since taking on Atari repairs 
I've often found a BYT56M in this posi-
tion. As this diode was already operated 
at close to its limit, and the Atari conver-
sion pushes it closer, the search has been 
on to find a suitable upgrade. The 
BYT56M's ratings are 3A, 1 kV and 
reverse recovery time (Trr) 10Onsec. Trr 
seems to be the most critical rating: pro-
vided a replacement is not rated at less 
than 3A, failure is more likely to occur if 
the diode can't cope with the switching 
speed. As this is still a bit of an unknown 
quantity, I fit a 16A T0220-style rectifier 
and aim for a Trr rating of less than 
75nsec — preferably as low as 3Onsec if I 
can find a suitable device. Whatever type 
of rectifier I use, reliability is greatly 
improved by extending the leads to 
accommodate a ferrite sleeve (the tuning 
slug salvaged from a scrap width coil). 

Most of the companies that carry out 
Atari conversions increase the HT output 
from the power supply to get adequate 
width. The safer way of providing the 
correction required is to remove the fer-
rite slug from the width coil — and re-
adjust the output from the power supply 
if this has been tampered with! So the 
problem of where to obtain the ferrite 
slug is easily solved. 
The power supply in this monitor had 

blown up. Q101 (2SC3150) had gone 
short-circuit, destroying R109 (1.5Q, 1W) 
and Q102 (2SC1213). The 4N35 optocou-
pler used in this design (IC101) is well 
protected, but I always check it from 
force of habit. C109 (10µF, 50V) is sus-
pect with a PSU blow-up. Although it 
was OK, I fitted a replacement and added 
a parallel 0.47µF multilayer-ceramic 
capacitor to reduce self-heating because 
of C109's ESR. The rebuilt power supply 
worked first time, so I left the monitor on 
soak test while I nipped out. 
On my return the screen was blank — 

the BUT12 line output transistor had 
failed. As there didn't seem to be any 
other damage I fitted a replacement and 
put the monitor back on soak test. A few 
minutes later I glanced across — just in 
time to see the fuse flash! The chopper 
and line output transistors had both failed. 
Despite having used a sturdier, wire-
wound replacement for R109 this item 
had also been damaged — this time it had 
risen in value to 6Q instead of going 
open-circuit, and failed to prevent dam-
age to Q102. 
It seemed a good idea to carry out an 

upgrade. I used a BUW12 as the chopper 
transistor and a BUW12A as the line out-
put transistor. Although it probably 
wouldn't make much difference, I opted 
to use a BD437 to replace Q102. After 
that the monitor worked reliably. 
I subsequently discovered that most of 

the reliability problems which affect the 
line output and power supply sections are 
caused by excessive switching losses in 
the line output transistor. Here's a solu-
tion. 
As the line driver transistor is driven 

by the open-collector output of an 
MC1391 PLL line oscillator chip, with a 
pull-up resistor, it can as easily drive a 
power MOSFET as the original bipolar 
type. The current in the line driver trans-
former's primary winding is not a func-
tion of the transistor's gain and the avail-
able base-drive current. As long as the 
rising edge of the drive squarewave for 
the MOSFET crosses its gate-switching 
threshold, the driver transformer's prima-
ry current is a function of its resistance 
and the available voltage (subject to the 
MOSFET being able to carry the current). 
As a MOSFET doesn't suffer from base-
emitter junction minority-carrier transi-

tion delays, it switches much faster than a 
bipolar type. 
Initial tests involving the addition of 

an efficiency diode to the existing bipolar 
transistor provided some improvement, 
which suggests that the 'body diode' 
inherent in the substrate of an enhance-
ment-mode MOSFET will also contribute 
to the improvement. 
Almost any T0220-cased n-channel 

MOSFET will do, but it's best to use one 
with a rating of at least 5A. 
Before devising this modification I 

found that the power supply and line out-
put heatsinks both ran very hot — and the 
monitors were quite likely to blow up! 
Both heatsinks run very noticeably cooler 
after the modification, which I now carry 
out to every one of these converted moni-
tors submitted for repair. There have been 
no return failures. I.F. 

Videal PV7721M 
The customer said this monitor "crackled 
then died". The basic cause was identified 
during the routine inspection and resol-
dering — there was a crater in the soldered 
joint at the negative lead of the mains 
bridge rectifier, caused by arcing. But 
when this and numerous other defective 
solder joins had been remade the monitor 
was still dead. 
Although there was no sign of light 

from the tri-colour LED, the power sup-
ply was pulsing. I then found that the 
2SC5251 line output transistor was 
short-circuit. The screw to undo this 
transistor is inaccessible without disman-
tling the whole monitor. As the CRT's 
base PCB is glued to the neck of the 
tube, the safest approach is to dismantle 
the screening so that the glue can be cut 
away. To make life as difficult as possi-
ble, some of the solder lugs are twisted 
and it's very difficult to get a pair of 
narrow-nosed pliers into the confined 
space to straighten them. But I needn't 
have bothered — the soldering at the 
CRT base connector was so bad that a 
sharp tug would have pulled the PCB off 
the connector's solder lugs. The solder-
ing to the Class A output transistors was 
also so bad that a soldering iron wasn't 
needed to remove them. 
When I finally got back to the task of 

replacing the line output transistor I 
found that the designer had installed yet 
another impediment to serviceability: the 
frame output heatsink is positioned in a 
way that makes access to the line output 
transistor's fixing screw as awkward as 
possible. 
A passing observation: the solder in 

this monitor didn't show the characteris-
tic 'stringiness' of lead-free solder. I 
think the manufacturer had applied it as 
thinly as it was possible to get away 
with! I.F.• 
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VCR CLINIC 
Reports from 

Eugene Trundle 

Stephen Dixon 

John Coombes 
Geoff Butcher 

Bob Flynn 

Dean Ratcliffe 

and Michael Maurice 

4 fflà! 

We welcome fault reports from read-
ers - payment for each fault is made 
after publication. See page 298 for 
details of where and how to send 
reports. 

Samsung SV213B 
The following symptoms, which are 
usually intermittent, are caused by dry-
joints at the tape-end sensor photodiodes 
S601 and S602: refusal to accept a 
cassette; re-entry of the cassette which 
then jams after eject; and tape damage at 
rewind end. While the PCB is out it's 
also worth checking the soldering of the 
centre LED LD601. E.T. 

Samsung VIK346 
The job card with this one said "white 
lines across the picture". But when I got 
the machine to my bench it was barely 
alive, with just the smallest glimmer in 
the fluorescent display panel and a motor 
that just about stirred when a cassette 
was offered. The cure was to replace 
several capacitors in the power supply, in 
particular C35 (470 g, 16V). E.T. 

Sony SLVE720UX 
I've recently had two of these machines 
whose RF gain went low intermittently, 
producing grainy pictures in the E-E and 
record modes. The tuner used in this 
model is expensive. A cheaper solution 
is to flux and resolder the connections 
between the PCB earth lands and the 
lugs on the screening can. E.T. 

Samsung SV615B 
We have a number of these machines out 
on rental. A couple have been returned to 
the workshop with the intermittent 
jammed deck symptom - in the fully-
loaded position. In both causes the cause 
was a faulty mode switch assembly 
(SW601), part no. AC34 22001E. E.T. 

ITT/Nokia VR3761 
This VCR would cut out after a few 
seconds. The cause was the spool 
sensors. 
With this machine the tape counter is 
operated via the ACE head. S.D. 

GoldStar GHV12901 
There was intermittent poor wind and 
rewind with this machine. The digitron 
display would eventually go out while 
the power LED remained on. 
Checks on the outputs from the power 

supply showed that it was OK, but the 5V 
supply at the syscon chip IC501 and the 
digitron chip IC601 read 3-4V. The cause 
of the fault was traced to high-resistance 
print between pin 11 of P5101 (reg. 6V 
supply) and C502, on the system control 
PCB. The offending print was beneath 
glue. S.D. 

Aiwa HVGX150K 
This machine would cut out after nine 
seconds. The cause was traced to a faulty 
take-up photosensor. S.D. 

Ai wa HVGX150 
If the problem with one of these 
machines is poor video with the sound all 
right, check the surface-mounted video 
driver transistor Q553 (2SA1037). It 
tends to go short-circuit. In some cases 
you will find signs of transistor and/or 
PCB overheating. J.C. 

Sony SI.V625 
The usual cause of tape chewing with 
these machines is a faulty pinch roller. In 
this case however transistor Q203 
(2SA943Q) in the 9V supply was the 
cause. J.C. 

Panasonic NV2006 
A problem you can get with these 
machines is failure to accept a tape. 
When a cassette is inserted the machine 
switches itself off, with F03 in the 
display. This indication means that the 
mechanism locks during mode transition, 
except for eject. The cause can be the 
loading motor, but in this case the 
loading-motor coupling was faulty. The 
part no. is VDP1434. J.C. 

Hitachi VT450E 
Playback of prerecorded tapes was fine, 
but there was very poor sound with the 
machine's own recordings - the level was 
low, and there was a lot of background 
hiss and hum. I worked my way back to 
the IF module, where I found the cause of 
the problem. C20 (1001e, 16V), inside 
the module, had leaked electrolyte which 
had found its way on to the copper side of 
the board. As a result here was a partial 
short-circuit of the audio signal, which 
passes underneath C20. G.B. 

Ferguson FV62 
When this machine was asked to play a 
tape everything was correct mechanically 
but the E-E picture remained on the 
screen. As a quick move I cleaned the 
vanes under the drum motor, having had 
some weird effects before because of 
problems here. Once the dust had been 
removed the playback picture had 
returned. B.F. 

Akai VSF280EK 
lf one of these machines turns off when 
asked to move from one mode to 
another, replace the mode switch 
assembly. B.F. 

Hitachi VTM502E 
The playback picture kept clearing and 
breaking up, as though there were no off-
tape control pulses. Voices sounded as if 
they were under water! A check through 
the control-pulse path revealed the cause 
of the trouble, which was the BC848B 
surface-mounted transistor Q7469. B.F. 
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Akai VS422 
Poor rewind, especially near the start of a 
tape, can be caused by wear on the review 
brake spigot, where it runs along the main 
lever under the deck. It wears to a flat 
edge. Because of this it brakes the take-up 
spool when it should be off. While 
replacing the review brake (item 4 in the 
exploded deck diagram) it's a good idea 
to clean and lubricate the take-up spool 
shaft. B.F. 

Philips VR806 
This VCR had blown the fuse in the plug 
but not the internal one. I found that the 
STP3NA60F1 chopper FET was short-
circuit, but there was no obvious reason 
for its failure. D6160 (1N4006) looked as 
if it had been getting warm. It measured 
OK however. There was also a possible 
poor connection at R3159. 
I replaced the FET, the MC44603P 

control chip and D6160, resoldered 
R3159, then gave the machine a very long 
soak test. This proved that everything was 
now OK. B.F. 

Panasonic NVHD685B 
(Z mechanism) 
This VCR had a tape that wouldn't eject 
inside it, though the machine would do 
everything else. The deck would jam 
when it moved to the eject position. The 
only obvious clue was the multiple 

tracking errors all over the picture when 
play was selected, because the tape arms 
weren't locating fully. 
As this chassis was a new one to me I 

ordered a Z mechanism manual from 
SEME, part no. VRD9802005C2. It 
includes a section on removing a jammed 
tape. Once I had done this I was able to 
examine the mechanics and found the 
cause of the jamming: the plastic teeth of 
the take-up loading arm (part no. 
VXL2670) had broken where they fit into 
the loading rack. Replacement of the 
loading arm was simple and cured the 
fault. B.F. 

JVC HRJ435 
There was no power because Q902, type 
2SC3616(ML), was short-circuit base-to-
emitter. A replacement restored normal 
operation. B.F. 

Philips 20PV164 
The VCR section of this TV/VCR combi 
unit intermittently failed to follow 
commands: mechanical movement could 
be heard, followed by tape ejection. When 
the deck has been removed the leads are 
long enough to operate it and be able to 
observe the mechanics. 
In the fault condition the tape went 

down OK, then went into the play 
position, but the drum motor was 
struggling to rotate. The cause was poor 

connections at plug-socket 1930 which is 
on a PCB that's mounted behind the 
heads. Resoldering cured the problem. 
B.F. 

Matsui VP9401 
This machine was dead with F502 open-
circuit. A replacement restored life to the 
machine, but there were no mechanical 
functions and it went to standby after about 
three seconds. On investigation I found 
that the loading-motor drive chip IC1004 
was getting very hot. After fitting a 
replacement I checked ICP051 in the 
power supply and D16 in case it was short-
circuit. The machine was now OK. D.R. 

Hitachi VTM930 
This machine wouldn't accept a tape and 
occasionally loaded up on its own. I 
initially thought that the cause would be 
the mode switch, but in fact one lead of 
the end-of-tape sensor had broken. A new 
sensor restored normal operation. M.M. 

JVC HRJ635EK 
After being switched on this machine 
would try to eject the carriage, even when 
it was already in the eject mode. If you 
tried to install a tape manually it would be 
immediately ejected. The cause of the 
problem was the mode switch. A 
replacement restored normal operation. 
M.M. • 

How to pay 
(VCR Fault Finding Guide) paperback 

_II enclose a cheque/bank draft for £   
(payable to TELEVISION) 

Please charge my credit/charge card 
J Mastercard J American Express r_liVisa D Diners Club 

Credit Card No:  Expiry Date: 

Signature of Cardholder   

Cardholder's statement address: (please use capitals) 

Name 
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Post Code  Tel:   

Television magazine's VCR Clinic column is a 
unique forum for practical servicing tips, with 
the UK's leading service engineers and 
servicing writers contributing their observations 
and recommendations month by month. But try 
finding those faults reports for the Amstrad 
XYZ123 that's on your bench. Even with an 
index you will be chasing through a pile of 
magazines.., until now. Peter Marlow's VCR 
Fault Finding Guide is a distillation of the most 
used fault reports from 11 years of Television 
magazine. Arranged by make and model the 
information is extremely easy to access, and the 
book is a convenient size for the bench or to 
carry with you. This will undoubtedly become 
one of the service engineer's most useful tools. 
Unlike other fault guides, this one is based on 
top quality information from leading authorities, 
and genuine repair case studies. This is real-life 
servicing information, not just a compilation of 
manufacturers' manuals. 
Approximately 2,000 reports on 193 models 
from 35 different manufacturers Instant on-the-
spot diagnosis and repair advice Television 
magazine's leading writers' wit and wisdom 
available for the first time in book form. 

Post orders to: Jackie Lowe, 
Cumulus Business Media, 
Anne Boleyn House, 9-13 Ewell Road, 
Cheam, Surrey SM3 8BZ 

VCR Fault 
Finding Guide 

Peter Marlow 

This book is an 
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tool, not just 
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TELEVISION March 2002 301 



JACK'S 
Jack Armstrong 

Interference to SkyDigital 
As a rule I don't do call-outs. Most 
people don't like to pay me £60 an hour, 
so it's simpler to sit at the workbench and 
earn it there. I had a call from a 
neighbour in the next street however, so I 
didn't like to quote the normal charge — 
in the end I walked round the corner for 
free! 
His complaint was about mysterious 

interference to some channels with his 
SkyDigital system. It happened mostly 
during the evenings. The interference 
completely obliterated some channels — 
UK Gold, MTV, VH1, CNN, Eurosport, 
Sky Sports etc. — while others were OK. 
When the picture broke up, the receiver 
tended to lock up and couldn't get the 
channel listings. Signal quality dropped 
to zero when this happened. The chap 
across the road suffered from the same 
problem. 
It turned out that another neighbour 

has a newish BMW 525 with an illegal 
police radar jammer in it. This was left on 
in the evenings and all night (powered by 
the BMW's never-off cigarette lighter — 
those good Germans like to smoke any 

time, any place, without having to start 
the engine!). This explains why the 
interference disappeared early in the 
morning, when he left for work, and 
returned mid-day when he came home for 
lunch. The chap across the road had 
noticed that there seemed to be a link 
between the car being present and the 
interference. When the BMW's owner 
was asked to move his car the 
interference immediately disappeared: he 
no doubt noticed that the police radar 
detector was on and switched it off. The 
interference hasn't come back since. The 
car's owner claimed that just starting the 
engine cleared the problem, but I will 
draw my own conclusions. 
The neighbour had already asked the 

Radiocommunications Agency to look 
into the problem, by filling in an RA179 
form. The outcome should be interesting! 

Amstrad DRX100 power 
supply 
Dean Lowes wrote to me recently about 
an Amstrad DRX100 digibox which had 
a dead power supply. I drew his attention 
to the circuit diagram that appeared in the 

January issue (page 175), and in return he 
sent me details of the repair. 
On initial inspection he found that the 

1L038OR chopper chip was dry-jointed at 
all its pins, and that two of the pins were 
short-circuited. In addition the inrush 
current surge limiting thermistor TH1 had 
a piece missing, and the 2A mains fuse 
was open-circuit. He decided to fit the 
Relkit 34 capacitor kit from SatCure, four 
new 1N4007 bridge rectifier diodes, a 
new chopper chip, thermistor and fuse. 
But when he switched the digibox on the 
red standby light at the front started 
flashing. So something else was faulty. 
He decided to replace the optocoupler 
(type C317). Once this had been done the 
digibox worked correctly — presumably 
because power supply regulation had 
been restored. 
The following items were obtained 

from SatCure (www.satcure.com): Relkit 
34; 2A anti-surge fuse; 1N4007 diodes; 
1L038OR IC. The 10R-3A inrush 
thermistor fitted was obtained from RS, 
part number 210 702. The optocoupler 
came from the spares box. 

1W on SkyDigital 
ITV is now available as part of the 
SkyDigital package, either with a Sky 
card or with an FTV (free-to-view) card. 
To obtain the latter, phone 08702 438 
000 with details of your digibox (serial 
number and version number — both 
available from the menu screen) and your 
UK postcode. You must have a current 
licence of course. 
Your postcode determines which ITV 

regional channel is programmed into your 
smart card. Sometimes the choice is 
rather odd. For example people in the 
southern part of Chester might get Welsh 
TV, while people living in Crewe will get 
Midlands TV from Sutton Coldfield. 
Fortunately all the regional 

programmes are broadcast, but it can be 
tricky receiving them. Try the following. 

Press services, press 4 system set-up, 
press 4 add channels. 

The frequency is highlighted in 
yellow. Use the remote-control unit to 
type in 10906. Go down with the green 
button and highlight polarisation. Choose 
V. Do the same for Mbaud and choose 

sky  2.33pin T 

guide NE WCHANNEI 

3-6 
3-9 
ITVCIsamei Is 

..t4 when complete 

Photo 1: The new channels menu. 
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Photo 2: The other channels menu. 

22. Do the same for FEC and choose 5/6. 

Highlight find channels and press 
select. The new channels menu (see 
Photo 1) then appears. Select and store 
each one you want. 

Press backup, choose other channels 
(see Photo 2) and a range of ITV regions 
(but not all of them) will be available for 
selection. Do exactly the same as before, 
using 10832, H, 22 and 5/6. Then use 
10891, H, 22 and 5/6. 

To get back to normal Sky 
programmes, keep pressing back up. 
You won't get all these other channels 

from the normal 'all-channels' menu, so 
you have to keep accessing the ITV 
regions using 'other channels' (press 

services then 6). 
Details of all the Sky multiplexes 

available are available at 
www.lvngsat.com/dig/skyuk.shtml 

A use for old analogue 
receivers 
Tony Briant tells me he recently 
purchased a cheap colour surveillance 
camera from Makro. For its price (£25) 
the output is very reasonable — he can 
read the number plate on his car parked 
in the drive. But there's a problem. 
Tony has an amplified distribution 

system in his house. It has inputs from a 
digital satellite receiver, cable (for the 
terrestrial channels) and several VCRs. 
So, between channels 30 and 39, there's 
no space that can be used to display the 
camera's output cleanly. 
Tony checked with the CPC catalogue 

and found a wideband modulator at 
about £40, rather more than he was 
prepared to pay. His initial solution was 
to use a modern Sharp VCR in the loft, 
with its RF output set to channel 68. Use 
of a perfectly good machine in this way 
may not seem to make much sense, but 
Tony has quite a lot of VCRs that 
customers "didn't want to spend more 
than a few pounds on". As a result it was 
an acceptable solution. 
While taking some old Pace analogue 

satellite receivers to the local tip recently 
he noticed a sticker on an MSS100 with 
instructions for setting up the RF 

If you have any questions 
about SkyDigital problems or 
Apple Mac computers, or need 
spare parts for either, please 
visit the web site at: 
http://www.satcure.com  

Information and spare parts 
for analogue satellite receivers 
can be found at 
http://www.netcentral.co.uk/ 
satcure  

Information and parts for ICE 
(in-car entertainment) equip-
ment can be found at 
http://www.satcure-focus.com 

modulator. It then dawned on him that, 
as the Pace menu-driven modulator 
covered the entire UHF spectrum, it 
would provide a very cheap and 
relatively compact way of modulating an 
AV input to feed an RF system. 
He subsequently disconnected the 

Sharp VCR and connected the tiny 
wedge-shaped receiver in his loft space. 
switched the decoder inputs to AV — 
using the remote-control unit — and set 
the output to channel 68. II 

Test Case 471 
Since the price of ordinary VCRs has come down to such a low 
level — supermarkets nowadays sell them at below the £80 mark 
— repair is in many cases not economically viable. This is the case 
with 'basic' models at least, as the cost of a major part plus han-
dling charges, VAT etc. can often come to as much as that of a 
replacement machine. 
Yet VCRs still come in for repair! Cherished ones, posh ones 

and rental ones at any rate. Real Technician found half a dozen 
of them on the awaiting-repair bench one Monday morning 
recently. Rentals come first, so a slow-running Hitachi machine 
and a cassette-jamming Akai VCR were quickly dealt with and 
moved over to the awaiting-delivery shelf. The cause of the 
Hitachi machine's problem was capacitors in the power supply. 
The Akai VCR had a broken FL cradle driver. 
Patient number three was a JVC HRD720EK. It's an old-timer 

now, but in the opinion of the Test Case Workshop worthies it's a 
very good one. This was a chargeable job that required an estimate. 
The symptom was written down as "picture ragged and broken 
up". Probably dirty heads thought RT, as he carried the machine to 
his bench. 
He inserted a known-good cassette (currently Mary Poppins!) 

and found that the playback picture was fine except for the bot-
tom 20 per cent or so, which was lost behind a solid band of noise 
and hash. It didn't look like the usual sort of tracking problem, 

because the top edge of the noise band was sharply defined — and 
the tracking control had no effect on it. RT ejected the tape, 
pulled down the magnifying lamp, and examined the tape guides 
and drum closely. Nothing untoward was visible. He inserted the 
cassette again, then selected play. The guides went home fully 
and showed no looseness, misalignment or signs of trouble. The 
slant poles were both present and correct. There didn't seem to 
be any point in trying to adjust the guides at this stage. 
RT looked again at the screen of the bench monitor. The 

whole of the bottom half of the picture was now obliterated by 
snow, worms and dots. What sort of weird problem was this? 
Once more the cassette was removed, reinserted and played. This 
time the picture was almost clear of interference, with just a nar-
row noise bar at the top, but the picture was now juddering up 
and down a bit. Plainly some sort of random tracking fault was 
present, but one that had nothing to do with the physical condi-
tion of the tape path. Why did the effect change with each play-
ing of the cassette? 
Real Technician got out the service manual and examined the 

servo circuit. It's not a complex one, being contained in a single 
chip whose heart consists of a series of pulse counters. Nothing 
seemed to be wrong with the various pulses and drives associated 
with it, at least as far as RT could discern with the aid of his oscil-
loscope. After some more fruitless checks and much head-
scratching, RT replaced the complete deck with a known-good 
one from a scrap machine. Just to help with the diagnosis you 
understand, not as a repair. The picture was now OK! 
It took a while to establish the cause of the trouble with the 

original deck. This turned out to be something that clever-clogs 
Workshop Sage had encountered before! Any ideas? For the 
solution, turn to page 310. 
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SATELLITE 
Reports from 
Hugh Cocks 

Pete Haylor 

and Michael Dranfield 

Pace DVR500 
1 recently had a Pace DVR500 digital 
satellite receiver in for repair. Because of 
an electricity supply problem it had been 
subjected to a mains input voltage way in 
excess of what is normal. But the VDR 
adjacent to the mains input had done its 
job and blown the fuse, so repair was 
straightforward. 
The DVR500 was one of the first 

digital satellite receivers. It was designed 
for use with the Irdeto encryption system, 
which was used in the Netherlands from 
1996 for what was then the Filmnet/ 
Multichoice service. This has now become 
Canal Plus, with Mediaguard encryption, 
though both systems remain in use. The 
Irdeto service is being slowly wound down 
and has a more limited range of channels. 
The DVR500 was never available 

directly in the UK. It looks remarkably 
similar to the old analogue Model 
MSS200, see Photo 1. Photo 2 shows the 

NOTEBOOK 
rear connectors. There's no scart 
connector, Pace opting for RCA/phono 
output sockets, probably because a large 
number of these receivers were being 
exported to South Africa where a similar 
Multichoice service is available and where 
scart connectors seem to be much less 
common than in Europe. By the end of the 
DVR500's production run however a 
single scart socket had been added. The 
Irdeto conditional access module (CAM) is 
slotted into the middle, top of the receiver. 
Photo 3 shows the remote control unit, 

which is similar to the MSS one but with 
different labelling. It's type RC14, the 
MSS one being type RCIO. Photo 4 shows 
the Multichoice viewing card, which is 
slotted in at the front left of the receiver, in 
the same place as with the MSS200. 
Photo 5 shows the PCB layout. The 

board is the same size as in the old 

Photo 2: The rear connectors as fitted to 
earlier versions of the DVR500. 

Photo 1: The Pace DVR500 was one of the first digital satellite receivers, introduced 
in 1996. 

VideoCrypt PRD receiver. The CAM slot 
(with no CAM inserted) can be seen 
connected to the main PCB via ribbon 
cable. The power supply uses a TOP type 
chopper chip and is similar to the MSS100 
with the addition of the VDR near the 
mains input socket — some blackening can 
he seen near the mains bridge rectifiers 
where the old VDR had been, a 
replacement not having been fitted at the 
time when the photo was taken. The 
conventional IF/tuner module looks 
substantial compared with today's zero IF 
modules. I've never come across a faulty 
one yet — that's progress for you! 
Photo 6 shows the main menu — there 

was a software update a few years ago 
updating all Multichoice references to 
Canal+. If you select option 6 and key in 
the preset pin number (9949) the 
installation menu appears, see Photo 7. 
Fortunately for non-Dutch speakers, the 
menu has two language options. Strangely 
when the receiver was launched in 1996 
only English was available: imagine trying 
to sell a Sky digibox in the UK with only 
Dutch menus! 
The channel order can be set by the 

user. Photo 8 shows the channel-sorting 
menu. There are more than six channels of 
course: you use the main down button on 
the remote-control unit to go to the next 
six. The channel you want to move is 
highlighted. It moves to the right-hand 
column (shown empty) and is then moved 
down to the required position and slotted 
into place using the remote-control unit. 
Photo 9 shows what's referred to as the 

manual channel tuning menu, what we now 
know as the receiver's default frequency. 
The one shown is for the Dutch network at 
the 19.2°E Astra 1 slot. The DVR500 has a 
number of these default frequencies. To go 
to say a free-to-air German channel, enter 
its frequency in the manual channel tuning 

Photo 3: The 
DVR500's remote-

control unit. 

tie 

Photo 4: The 
Multichoice 
viewing card. 
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Photo 5: PCB 
layout inside 
the Pace 
DRV500. 
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Photo 6: The DVR500's main menu. 

M ir INSTALLATI 

IT J UHF Tuning   

rà-- J Manual Channel Tuning 
IT I Restore Factory Settings 

IT I Modern Settings 

Photo 7: The installation menu. 

CANAL+ 

2 NED2 
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4  RTL4 

5  RTL5 

SORT TV SERVICES 

Photo 8: The channel sorting menu. 

MAN CHANNEL TUNING 1 

J Symbol Rate  22COO 

IT  Polarisation  Horiz 

FEC  5/6 

F Retune with these setting 

Press OK, LEFT to del, Kay in, then OK 

Photo 9: The manual channel tuning 
menu. 

menu number 2. The receiver will then 
scan for available channels. These will be 
put into the Home Network 2 option (the 
Netherlands being Home Network 1), 
which can be switched to using the 
remote-control unit. It isn't possible to go 
from one Network to another directly, 
which makes channel-zapping a bit 
awkward. 
Photo 10 shows the UHF tuning menu 

which, conveniently, provides a test 
signal and frequency as well as a UHF 
channel readout. Tuning below channel 
28 isn't possible. I wonder whether the 
receiver's designers were concerned 
about interference to the digital tuner's 
480MHz IF when the modulator is tuned 
to ch. 21/22 (around 480MHz)? 
Photo 11 shows reception of the 

Netherlands 2 morning text information 
service, with the on-screen programme 
information banner. I remember seeing 
this for the first time in 1996 and thinking 
it very revolutionary. Now it's taken for 
granted! 
After a year or so the DVR600 

replaced the DVR500. Operation was 
similar, but the DVR600 had a sloping 
front panel that gave it a sleeker look. 
II.C. 

An oldie but goodie 
Mr Smith is an elderly gent of some 70 
plus years. His satellite system is a very 
old analogue one with a separate 
positioner and receiver. He wanted to 
replace the latter with an EchoStar 
AD3000, so I called to check the dish and 
motor. The dish's bearings had worn 
badly, but everything else seemed to be 
OK. So he told me to get the receiver for 
him: he would repair the bearings. 
When I inspected the dish a week later 

he had made new bearings which ran as 
smoothly as a new dish. So the receiver 
was installed. But the dish would move 
only in small hops. The cause was traced 
to a cracked reed switch: once this had 
been replaced the dish ran correctly. 
A new LNB was obtained for the new 

holder which he had made in brass and 
machined to fit. The fit was so good that 
the focal point remained the same! P.H. 

Grundig GDS200/1 
This digibox suffered from a whistling 
noise on the audio. The cause of the 

Photo 10: The UHF tuning menu. 

Channel CH_28 

Frequency 527.25 MHz 

a'  era  raar ,dr 

KABUL Os Brit » premier Blair heel! 
onverwacht een *tint bezoek gebracht aan 
Afghanistan Op het vItegveld Oagram ten 
noorden van Kabul at » hij de inrroners 
van het door oorlog verscheurde land 
lion hart ondin d• n.m De Afghaanse 
premier War m verwelkomde Bia,r 

Blair is d• ',rite W•sterse ludir in 
Afghanistan na II september 111i kwam 
tut Pakistan an India, wear hi1 overleg 
voerde over de gespeoner, 

Photo 11: Reception of the Netherlands 2 
morning text information service, with the 
on-screen programme information banner. 

problem was massive HF ripple (800mV) 
on the 12V rail. Replacement of C13 
(470 g, 25V) with an ultra-low ESR 
capacitor cured the fault. As a good rule-
of-thumb with these digiboxes, any rail 
with more than 50mV peak-to-peak of 
ripple has a faulty smoothing capacitor 
associated with it. M.D. 

Grundig GDS200 
When a horizontall) -polarised channel 
was selected the display said "no signal 
received". Operation with vertically-
polarised channels was OK. Checks 
showed that the tuner was producing both 
in-phase (I) and quadrature (Q) carrier 
outputs for the AD converters, while the 
LNB voltage was correct. So it seemed 
that the tuner was OK. 
Power supply electrolytics are a 

common cause of problems with this 
digibox — you can usually spot a faulty 
one as it will have a bulge or a brown 
stain on the top — but this time they all 
appeared to be OK. Checks on the supply 
rails showed that the voltages were all 
spot on. But AC ripple checks with an 
oscilloscope told a different story. 
Although the 5V supply was correct at 
5.08V, it had 200mV of HF ripple on it. 
The culprit was C12 (470µF, 16V). which 
had fallen in value to 320 g. A 
replacement cured the fault. 
The lessons to be learnt are that digital 

circuits don't tolerate ripple, and that 
voltage checks on the supply lines are not 
conclusive. It's my guess that the 
electrolytic capacitors in the GDS200 
digibox are standard instead of low-ESR 
types. Pace and Panasonic digiboxes use a 
special type of capacitor, indicated by the 
negative stripe being gold in colour. M.D. 
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eemeeddeddee. 

Alltrade Aerials & Satellite Ltd 

http://www.alltrade.co.uk 

Phone 01273 413798 Fax 01273 425700 

Full e-commerce site with over 1500 
products with in-stock quantities!! We supply 
everything associated with Digital/Analogue 
Terrestrial & DTH/Motorised Satellite 
reception. All Antennas. All Brackets. Ail 
Cables. All Connectors. All Amplifiers. We 
provide a free MATV/SMATV planning 
service as well. 

A.R.D. Electronics Plc 
http:/www.ardelectronics.com 
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uTeltelet 

A.R.D.'s Website details all the 
information you need to know about this 
new and exciting electronic component 
distributor. It shows how to: open an 
account (credit or cash), obtain a trade 
catalogue and place orders (both online 
and direct). 

Cricklewood Electronics 
http:7/www.cricklewoodelectroniCS. 
CO.Uk 

Cricklewood Electronics stock one of the 
widest ranges of components, especially 
semiconductors including ICs, transistors, 
capacitors, resistors, all at competitive 
prices. 

To reserve your web site space telephone 

Tel: 020 8122 6028 Fax: 020 8122 6060 

E-MAILS i.thorpe@cumulusmedia.co.uk 

Charles Hyde it Son Ltd 
http://www.charleshyde.co.uk 

Search for both original and copy spare 
parts in our extensive database covering 
Akai, Alba, Bush, Ferguson, Goldstar, 
Hitachi, LG, Matsui, Nokia, Saisho, Sanyo, 
Sony, Sharp, Thomson, Panasonic, Philips, 
Samsung, Tascam, Teac, Toshiba, Yamaha 
and many more. In addition huge ranges of 
Lasers, Loots, Remote controls and 
Semiconductors and may be accesses. 

Diinberg Electronics 
http://www.donberg.ie 

http://www.donberg-electronics.com 

http://www.electronic-spare-parts.com 
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As the leading distributor for the TV, 
Video and Audio trade in Ireland, we 
supply over 2000 shops & service dept 
with Audio-Video and TV spares, 
Semiconductors, Test Equipment, Service 
Manuals, Remote Controls etc. At present 
we stock over 35,000 different lines. 
We hold agencies for: Panasonic, 
Sharp, Mitsubishi, Sanyo, Beko, Ersa, 
Müter, Diemen HR, Philex, PRF, Kânig-

electronics. We specialise in parts for all 
continental sets and obsolete 
semiconductors. 

EURAS International Ltd 

http://www.euras.co,uk 

This website offers you a comprehensive 
online Repair Information System, 
including Technical Repair Information, 
Discussion Forum, Tech-Chat and a 
valuable Pinboard System. Visit the site 
and apply for a free 30 day trial (no 
deposit required) 

J W Communications 
http://www.jwhardy.co.uk 
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R.F. Network Specialist. 
Shop online - for R.F.network 
components. We supply a full range of 
TV, radio reception equipment to receive 
analogue/digital signals from both 
terrestrial and satellite sources. We 
provide a free planning service for your 
R.F. networks, MATV and SMATV etc 

Holderness Solutions Ltd 
http://www.digisatsolutions.com 

Suppliers of over 3000 lines of 
equipment to the aerial and satellite 
trade. All major brands stocked from 
coax plug to 1.8mtr + dishes. 
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Matrix Multimedia Ltd 

http://www.matrixmultimedia.co.uk 

Matrix Multimedia produces courses in 
electronics and PICrnicro programming. 
Products include a flexible PlCmicro 
development board and Flowcode - 
which converts flowcharts into PIC 
programs. 

M•C•E•S• 

http://www.mces.coo.uk 

The MCES site gives details of our 
range of service including Tuners, Video 
Heads, RF & IF Modules plus latest 
prices offers. 

MM Wafercards 

http://www.mmwafercards.com 

Smartcards and programmers for all 
access-controlled applications. 
Incorporating www.satstore.co.uk 
The Enthusiasts Satellite Store. 
Tel 01386 48731 Fax 01386 765875 

PC Universe 

http://www.pc-universe.net 

PC Universe supplies core computer 
components at "WORLD-beating" 

Welcome to PC « e 
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prices. Our range of reliable brand 
name products is available to order 
online 24-7. 
Nationwide delivery Free Tech support 
at all levels. Call LO Call 0845 
4585817 

Radio Restoration 
Company 
Edinburgh 

Specialist repairs to Hacker & Roberts 
radios, postal service if required. All 
valve and transistor radios & rebuilds 
undertaken. Free estimates — trade 
welcome, large selection of radios large 
& small Etc, from 1920s on always 
available. 
Contact:- Jamie Gillan 0131 2251475 

Service Engineers Forum 

http://www.E-repair.co.uk 

The forum is now visited by Thousands 
of engineers every week, over 3000 
pages of content including new repair 
tips, servicing articles, circuits, help, for 
sale, wanted & industry news sections, 
open access to the site is free to all 
engineers. 
Our product mailing list is also 
available free of charge for engineers 
without net access, ring Mike on 0151 
522 0053 with your address details. 

Switch-it-on 

http://www.switch-it-on.co.uk 
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We sell multi-region dvd players to trade 
and public, also tv, videos, hifi and 
playstation 2. We design our own 
upgrades on dvd and we sell all spare 
parts. All makes and most models 
stocked. 

Televes 

http://www.televes.com/ingles/ 
ingles.htm 

Televes website was launched as an 
easier way to keep in contact with our 
World-wide Network of Subsidiaries 
and Clients. This site is constantly 
updated with useful information/news 
plus you can download info on our 
range: TV Aerials & accessories, 

Domestic and Distribution amplifiers, 
Systems Equipment for DU and 
Analogue TV, Meters and much more. 

Transworld Satellite 

http://www.transworldsatellites.co.uk 

Fifteen years experience serving 
enthusiast hobbyist, broadcasters, trade, 
complete range receivers, cams, 
programmers, cars, dishes, motors. with 
excellent technical support and friendly 
service. Telephone 01947 820999 

Vintage Wireless Co London 

http://www.vintagewirelesslondon.co. 
uk 

Vintage Wireless London p q, 
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Phone 0207 2583448 Fax 0207 2583449 

Supplies of vintage hi-fi, wireless, sales 
& service, spare parts, valves, 
components, transformers, knobs, 
ceramic cartridges, stylus and more. 
Vintage hi-fi litreture, magazines, 
circuits. Wanted tannoys & early hi-fi 
audio valves for cash. 

To reserve your web site space telephone 

Tel: 020 8122 6028 Fax: 020 8122 6060 

E-MAILS i.thorpe@cumulusmedia.co.uk 
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DVD 
Fault reports from 

Geoff Darby 
Martin S. Davis 

and Nick Beer 

We welcome fault reports from 
readers - payment for each 
fault is made after publication. 
See page 298 for details of 
where and how to send 
reports. 

Toshiba SD1 1 OEB 
There was no scan sound and no front-
panel display. Otherwise the player did 
basically work. Checks on the power 
supply outputs showed that the —31V line 
at pin 8 of connector CN802 was low at 
about —24V, while the —9V line at pin 3 of 
CN801 was very low at —2V. The latter 
supply is derived from the former via 
22V-worth of zener diodes, D836 and 
D837 in series, so —2V is what you would 
expect with —24V at the input. 
When I followed the —31V line back I 

came to Q827, the supply switch 
transistor. It's fed by R834 (390Q, 1W). 
At the other end of this resistor the 
voltage was correct at —40V. R834 was 
getting rather warm, but its value was 
correct. This suggested that the cause of 
the problem was an excessive load on the 
supply. 
Resistance measurements across the 

—9V and —31V lines were inconclusive. 
There certainly weren't any readable 
shorts. When I disconnected the —9V line, 
the —31V supply rose to the correct level. 
1 followed the —9V line across to the main 
PCB and came to IC912, a dual op-amp 
for scart audio buffering. This chip's 
negative supply comes via Q913. A dead 
short could be read at pin 4 of IC912, but 
Q913 had made it impossible to detect 
this at the power supply. The prime 
suspect was the chip itself, but when pin 4 
was lifted the short was still present. The 
cause of the trouble was the only suspect 
left, C928 (10011F, 16V). A replacement 
capacitor restored full, normal operation. 
G.D. 

Pioneer NS-DV55 
The customer's complaint about this 

DVD/hi-fi/home cinema system was that 
many controls didn't work following a 
power cut. When I tried it in the 
workshop it did indeed behave oddly. If 
v̀ol up' on the remote-control handset 
was pressed all you got was a loud 
rushing noise in five volume steps. You 
couldn't play a disc using the remote-
control handset, but discs would play 
when started with the front-panel button 
and the remote volume control was then 
OK. These are just a couple of examples. 
The controls produced results that varied 
from normal to bizarre, and you didn't 
always get the same wrong operation at 
different attempts. 
There seemed to be a problem with the 

system control processing, so I got in 
touch with Pioneer Technical to see if a 
master reset sequence is available to get 
back to the factory settings. I was told that 
the problem is known with units 
manufactured before January 2001. A 
revised system control processor (IC11) 
was then introduced, type PD3410C. 
The cure is to fit reset modification 

board part number GXX1198. When you 
order this be sure to ask for the fitting 
details, which are in Service Bulletin ref. 
PGB-186. I found that installation was 
straightforward. When the player had 
been reassembled and powered the new 
PCB forced a full system reset. After that 
everything worked normally. G.D. 

Philips DVD711 
We've had several of these DVD players 
in with the 'dead set' symptoms — no 
operation, no front display and no audible 
ticking sound from the power supply. In 
each case the cause of the fault has been a 
short-circuit diode on the secondary side 
of the power supply, D6231. It's type 
BYW98, which is rated at 200V, 30A, 
and the Philips part no. is 4822 130 
11584. 
The protection circuitry is obviously 

very discreet in its operation! M.S.D. 

Panasonic DVDRV20 
This quite new machine produced 
blocking/ mosaicing vision, not only with 
playback but also with the DVD-logo 
screen when no disc was inserted. Now 
Nick's no. 1 rule is that big chips don't 
fail, and that the bigger the chip and the 
more it does the less likely it is to be the 
cause of a fault. But I'm now going to 
have to change this rule, adding "unless 
Nick says it's faulty", because this 
particular fault was caused by IC3001 on 
the "Module CBA" under the mechanism. 
It's a surface-mounted device that 
measures 28nun square and has 208 legs. 
I managed to obtain a suitable nozzle 

for our hot-air tool, but had some difficulty 
with desoldering because of the closeness 
of the end legs to the corners. The two 
correctly-sized nozzles our supplier sent 
had large gaps at the corners. N.B. MI 
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Wanted: Circuit diagram/service manual 
for the SE101 oscilloscope made by S.E. 
Laboratories, Feltham. Photocopy OK. 
All expenses paid. R. Dyke, 32 Poplar 
Drive, Alsager, Stoke-on-Trent, Staffs 
ST7 2RW. 
Help required: Can any would-be 
Sherlock HoIms help me identify a 
Sanyo-built Nicam/HiFi VCR badged 
Baird/Radio Rentals RR VC153NX? It 
dates from about 1991 and has a centre-
mounted deck with LED VU meters to 
the left and a fluorescent clock/counter 
display on the right. The drum's part no. 
suggests that it might be a VH29SP, 
VHR190, VHR766/767/774/775/ 776/ 
777/786 or 796. Any help gratefully 
received. Nicholas Arnold, 30 Mere 
Road, Oxford OX2 8AN. Phone 01865 
556 991 (after 7.30pm), fax 01235 539 
750 or e-mail 
nick.arnold@bushinternet.com 
Wanted: Any information on a Heathkit 
Mohican GC IA short-wave receiver, i.e. 
circuit diagram etc.; also a fully-working 
PCB for the Hitachi TV Model C2509T. 
Colin Wadey, 9 Ridgeway Close, 
Southwick, Sussex BN42 4QQ. Phone 
01273 591 304 or e-mail 
colinwadey@aol.com 
For disposal: Sony KX-20PS1 monitor 
plus outboard tuner and teletext decoder, 
Profeel series, plus literature. Tube has 
red video only. Offers for a good home, 
buyer collects (London SW19). Bill 
Milne, phone 020 8543 9542. 
Wanted: Main board (765D M/B 
REV:B 95/10/11) for a CTX 1765D 
monitor. Can anyone supply or suggest a 
supplier? Paul Scott, e-mail 
paul.scott15@ntlworld.com 
Wanted: For spares or repair, Quad 405 
or 405-2 power amplifiers, Quad FM3 
and FM4 tuners, Spendor BC! loud-
speakers, Denon DLIO3 pickup car-
tridges. Phone Mike on 01758 613 790. 
For disposal: Antique Philips console 
TV set dating from the 50s, also a valve 
oscilloscope. Both are free to a good 
home. Michael Dranfield, 6 Calesdale 
Close, Buxton, Derbyshire SK17 9RH. 
Phone 01298 73 989 (daytime). 
Wanted: Service information for the 
Heathkit RA-1 short-wave valve receiv-
er, which dates from the 60s. A photo-
copy of the circuit diagram would be 

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. 

1/11111111 
helpful. Has anyone a couple of push-
pull output transformers for sale, suitable 
for use with EL84/EL34 valves? Used 
ones would be OK. Also EL84/EL34 
valves. R.N. Baker, 17 Chapel Lane, 
Upwey, Weymouth, Dorset DT3 5NA. 
Wanted: Power supply panel for the 
Amstrad Model VCR9140, preferably 
working. Also an SIWBA60 bridge rec-
tifier and UF3002/RU4YX diode for an 
LG/GoldStar VCR Model P2341, and an 
original remote-control unit for this 
model. J. Alder, 37 Palm Avenue, 
Fenham, Newcast-upon-Tyne NE4 9QT. 
Phone 0191 241 0167. 
Wanted: Circuit diagram for the Sony 
PVM-1440QM video monitor. The 
power supply shuts down at switch-on. 
Also a lower drum assembly for the 
Mitsubishi HS-S5600 time-lapse VCR. 
Phone Andie Wilkes on 0121 605 0720 
(evenings) or 01926 404 935 (day), or e-
mail 
andiewilkes@yahoo.com 
For disposal: Set of new modules for 
the Grundig Safety Chassis. Various 
other Grundig spares available'. Also a 
large collection of tripiers and droppers 
for other makes. Phone Alan Bray on 
020 8907 2920. 
Wanted: Tuning board for the Grundig 
CUC220 chassis, part no. 29504-003.02, 
or information on where I can obtain an 
IC type SC84202. Al! expenses paid. 
Mike Sleeman, 10 Pine Road, Chandler's 
Ford, Eastleigh, Hants S053 1LP. Phone 
02380 253 870 or e-mail 
mikesleeman@prcford.freeserve.co.uk 
Wanted/for disposal: Require service 
manuals for the Samsung TV/video 
Model TVP3350IF and the Bush TV 
Model 2866NTX (photocopies OK), also 
an IC001 YC module (part no. 1-467-
887-21) for the Sony VCR Model 
SLVE700UK. Have for disposal 
TV/video/audio manuals, remote-control 
handsets, test equipment, spares etc. To 
send for lists e-mail 
soundandvisionian@hotmail.com 
or send SAE to Ian Harrison, Sound and 
Vision, 321 Old London Road, Hastings, 
E. Sussex TN35 5LP. Phone 01424 435 
462. 
Wanted: Service manual and source of 
spares for the Philips LaserVision Model 
VP600, which dates from 1982. Also a 

Philips N1500 VCR, any condition con-
sidered. All expenses paid. Phone John 
Clappison on 01964 622 734 (Hull). 
Wanted: Oscilloscope, minimum speci-
fication 10MHz, dual-trace type pre-
ferred. Phone L. Watkinson on 01288 
341 254 (Devon). 
Wanted: Chopper transformer for the 
Matsui Model 2196N (a used one would 
be OK). The same transformer is used in 
the Crown Model CRP21. Does anyone 
know how to remove the child-lock with 
the Matsui televideo Model TVR I62TS? 
Phone Doug Carson on 01229 774 749 
or e-mail 
dougcarson@FSBDial.co.uk 
Wanted: Type NVM3060 IC for the 
Minoka Model MK1498N colour 
portable TV. Phone J. Fedorak on 01274 
602 337 (Bradford). 
Wanted: Tube type A59ESF002X11 for 
the Panasonic TV Model TX25AD2P. 
Also a remote-control unit for the Toshiba 
Model V703B VCR and an SDA5273CP 
IC for a Sony TV set. Phone 02920 496 
815 (Cardiff). 
For disposal: Canon portable VCR VTIO 
and VRIO as original, including carrying 
case and instruction book. Panasonic 
VCIO camera with case. Also videos and 
back issues of Television. Best offer. 
Phone Jack Richman on 020 8590 4947 
(Ilford). 
Wanted: I would like to control a Pace 
digital cable box from another room. 
Pace does not know of any commercially 
available remote-control extender that 
will interface with its digital cable box. 
Control of the box is by bursts of pure IR 
instead of the modulated IR used with 
other systems. Can anyone suggest a 
method of obtaining control of the box 
from another room, either via cable or 
not? There must be thousands of these 
boxes in use, and surely there would be a 
demand for such a system. Martin Page, 
33 Bush Road, Buckhurst Hill, Essex IG9 
6ES. Phone 020 8279 8908 or e-mail 
martin.page@cwctv.net 
Wanted: Front control flaps for the 
Ferguson FV14T VCR or a complete 
machine; a Nicam board for the Finlux 
3600 TV chassis; and a complete front 
and remote control unit for the JVC 
HR960EK VCR. Phone Richard on 0116 
281 3681.B 
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Answer to Test Case 471 

- page 303 - 

This was a strange VCR fault indeed, not one that Real 
Technician had come across before. It helped a great deal 
however that everything apart from the deck assembly itself 
had been eliminated during the initial diagnosis: RT could 
have spent half a day in amongst the electronics and still 
not found the cause of the trouble! After some more 
experimentation and swapping of bits, a long process 
probably best not recounted here, RT discovered — purely 
on a trial-and-error basis — that the drum motor was 
responsible. 
The repair choices seemed to be to fit a new motor, at a 

cost that would probably not have been sanctioned by the 
customer, or to leave in the motor from the scrap deck. The 
cost of this would have been much lower, but there would 
have been no certainty about future reliability. RT would 
have to have a discussion with the owner. 
At this point Sage appeared and saw RT with the faulty 

motor in one hand and the telephone in the other. The 
upshot was that a little 3.3p.F surface-mounted electrolytic 
capacitor in the original motor assembly was replaced. This 
did the trick: the machine went back to the customer at a 
reasonable cost, with its own drum motor inside. RT was 
mortified to learn that Sage had carried out this repair sev-
eral times in the past — he even had a strip of these unreli-
able capacitors sitting ready in the stores! 

NEXT MONTH IN TELEVISION 

Free Satellite Accessories supplement 
Our free supplement is devoted to all things satellite: What 
equipment does what, service aids, gadgets for your customer, 
product availability and suppliers, and more. Text and 
research by Eugene Trundle 

Servicing the Mitsubishi TFS6795K monitor 
This monitor, which was also released as the Dell VC7EN, had 
a production run that lasted for several years. It's quite 
complicated, including just about everything you might find in 
a computer monitor, and thus provides a good introduction to 
the subject. In Part 1 Donald M. Henry tells you how to tackle 
the circuitry on the video and sync boards. 

A new peril - logo burn 
The problem of screen burn has been with us since the earliest 
days of the CRT. Various strategies had reduced it to a minor 
nuisance — until the advent of the fixed station-identification 
logos, icons and badges used by certain DTV broadcasters. 
Eugene Trundle alerts us to the danger and describes what can 
be done to minimise the damage. 

The Las Vegas CES 
George Cole reports on new consumer electronics technology 
presented at the 2002 Las Vegas CE show. The latest flat-
screen, digital and interactive TV, DVD recording, consumer 
hard-disk and audio developments were on display. 

TELEVISION INDEX & DIRECTORY 2002 
Plus hard-copy index and reprints service 

Here's the essential repair information you need! The 
Television Index & Directory 2002, in CD-ROM form, 
contains the text of over 14,000 high quality fault reports on 
TVs, VCRs, Camcorders, DVD players, Monitors, Satellite TV 
units, Audio equipment and CD players, searchable by make 
and model, plus the text of 168 Test Cases and over 200 
major servicing articles, from fourteen years of Television 
magazine. It also contains a full fourteen year index of 
Television, a Spares Guide, a directory of Trade and 
Professional Organisations, an International TV Standards 
guide, a satellite TV Channel Finder, a TV transmitter list and 
a compendium of internet resources for service engineers. The 
software is quick and easy to use, and runs on any PC with 
Windows 95, 98, ME, NT or 2000. 

Television Index & Directory 2002 CD-ROM, £199 

Television Index & Directory 2002 CD-ROM upgrade, £46 
(to qualify for this upgrade you need to have purchased a 
previous version of the Television Index on floppy disk or on 
CD-ROM) 

A six-month update of the index and fault reports will be avail-
able in May 2002. If you wish to take advantage of this, £10 
should be added to a full update order. 

Television Index only, 1988 - 2001, £36 

Television Index only upgrade from previous versions, £16 

Hard-copy indexes of Television magazine are available 
for Volumes 38 (1988) to 51 (2001) at £3.50 per volume. 

Reprints of articles from Television back to 1988 are also 
available, at the flat rate of £3.50 per article - you can order 
through our web site, or write to the address below. 

The above prices include UK postage and VAT where 
applicable. Add an extra £1 postage for non-UK EC orders, 
or £5 for non-EC overseas orders, although Channel Island 
residents do not need to add any extra postage. Cheques 
should be made payable to SoftCopy Ltd. Access, Visa or 
MasterCard Credit Cards are accepted. Allow up to 28 days 
for delivery (UK). 

SoftCopy Limited, 
1 Vineries Close, Cheltenham, GL53 ONU, UK 

Telephone 01242 241 455 Fax 01242 241 468 
e-mail: sales@softcopy.co.ukweb site: 
http://www.softcopy.co.uk 

Published on the third Wednesday of each month by Cumulus Business Media, Anne Boleyn House, 9-13 Ewell Road, Cheam, Surrey SM3 8BZ. Cumulus Busi-
ness Media is a division of Highbury Conununications PLC. Filmsetting by G&E Al Parkway, Southgate Way, Orton Southgate, Peterborough PE2 6YN. 
Printed in England by Polestar (Colchester) Ltd., Newcomen Way, SeveralIs Industrial Park, Colchester, Essex CO4 4TG. Distributed by Comag, Tavistock Road, 
West Drayton, Middlesex UB7 7GE (tel. 01895 444 055). Sole Agents for Australia and New Zealand, Gordon and Gotch (Asia) Ltd.; South Africa, Central News 
Agency Ltd. Television is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be 
lent, resold, hired out or otherwise disposed by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling price 
is subject to currency exchange fluctuations and VAT, and that it shall not be lent, resold, hired or otherwise disposed of in a mutilated condition or in any unau-
thorised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 
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AUDIO 
FAULTS 
Reports from 

Chris Avis 

Russell J. Fletcher 

Geoff Darby 

Ian Bowden and 

Keith Wevill 

We welcome fault reports from 
readers - payment for each fault 
is made shortly after publiation. 
See page 298 for details of where 
and how to send reports. 

JVC UX-T100 
The symptoms with this micro system 
were standby light on but no power up or 
display. I found that the output from the 
6V regulator IC703 on the processor 
board was less than 4V. A replacement 
cured the fault: it's type KIA78S06P. I 
obtained it from Willow Vale under order 
code 87006KD. C.A. 

Citronic SM330 and SM450 
mixers 
These now elderly units sutler from 
various ailments, all of which are 
straightforward. Noisy faders are 
common, also open-circuit failure of 
faders, giving the symptom of one or both 
stereo channels not functioning with any 
of the inputs. One of the most common 
complaints is buzzes, crackles, frying-egg 
effects etc., either intermittent or 
permanent. The usual cause is elderly IC 
sockets into which the op-amps are 
plugged. The ICs themselves are very 
reliable, so the easiest cure is to solder 
them into the PCB directly. R.J.F. 

Fender guitar combo Model 85 
We have had a number of these with the 
complaint of crackling during operation. 
The cause of the problem is either cracked 
or dry-jointed power resistors in the 
power section. R.J.F. 

Aiwa NSX-577 
Aiwa has marketed a number of three-
and five-CD player units. This model 
employs yet another chassis. As so often, 
the symptoms were no display with the 
standby light on. When the on button was 
pressed, the display flashed up briefly and 
the standby relay clicked. These 
symptoms, as I've mentioned before, can 
have many causes. 
Failure to come on will occur when the 

/hold line to the microcontroller chip is 
pulled down. This line comes from the 
fault-detector circuit, which consists of 
Q063-7 and D061-2. It monitors many 
things, such as the output stage DC offset, 
the presence of AC from the transformer 
board, and thermal conditions in the 
output stages. Thus a fault in almost any 
stage will give rise to the locked-off 
condition. Fault-finding usually consists 
of disconnecting the inputs to the fault-
detector circuit until you find the one 
that's causing the shutdown. You can then 
check the faulty stage to find out why it's 
flagging a fault condition. 
In this case the /hold line was released 

when the AC detect input was 
disconnected. The unit then powered up 
and worked normally - the AC was not 
actually missing. The cause of the 
problem was D062, a surface-mounted 

double-diode that produces the negative 
input for the fault detector from the AC 
(D061 produces the positive input). A 
replacement restored normal operation. 
G.D. 

Sony MIR5O MiniDisc recorder 
I had two of these units with the same 
fault, failure to record. The causes were 
different, but the result was the same: the 
overwrite head wasn't being driven down 
into contact with the disc in the 
record/edit modes. In one unit there was 
an open-circuit length of print in the FPC 
connected to the stepper motor that drives 
the head lever. It appeared to have been 
cut through by contact with the sharp 
edge of the core of a small surface-
mounted coil on the main PCB. Correct 
operation was restored once a new FPC 
had been fitted. With the second unit the 
cause of the fault was simply that the 
lever, which has a rectangular slot in it, on 
the mechanism driven by the stepper 
motor wasn't engaged with the finger on 
the slide lever in the lid assembly. The lid 
had to be removed so that the finger could 
be bent inwards slightly and re-engaged. 
I.B. 

Sony MIR5O MiniDisc recorder 
The complaint with this recorder was that 
it had a disc stuck in it. When the unit was 
powered however the mechanism reset 
itself correctly and the disc could be 
ejected. After some use it failed again - 
when it had been in the record mode. I 
found that the overwrite head raise/lower 
mechanism hadn't raised the head fully. 
so the lid was locked. The cause was a 
dent in the lid. It was hitting the head 
lift/lower slider mounted in the lid. The 
problem was cured by removing the lid 
and pushing out the dent. I.B. 

Quad 405 
There was no output from one channel. 
with the heatsink running very hot, 
because the output-protection circuit was 
in operation. The cause was R7 in the 
positive supply to IC1: it was open-
circuit. As a result the output was shifted 
towards the negative supply. 
The protection circuit is designed to 

protect the speakers, by detecting a DC 
offset in an amplifier's output and 
triggering a triac which shorts the output, 
preventing the speaker receiving up to 
50V DC. K.W. 

Quad FM4 tuner 
Inability to tune over the full range, with 
tuning drift, was caused by a dry-joint at 
L20, which provides a DC return for the 
tuning supply to the local oscillator. K.W. • 

TELEVISION March 2002  311 



I 
VIDEO 

In CAMCORDER 
SERVICING 

p SECOND EDITION 

EQUIP MENT 

SERVICI- NG 

ban- SATELLITE 

ET erellk (el ».1 1 id 
VIDEO AND 

CAMCORDER 

SERVICING AND 

TECHNOLOGY 

This book provides fully up-to-date 
coverage of the whole range of 
current home video equipment, 
analogue and digital. As well as 
essential information for repair 
and trobleshooting, the author 
provides clear explanations of the 
technology of video equipment, 
which will enable the service 
engineer to gain a thorough 
knowledge of the equipment with 
which they are working. 
As well as traditional VCRs the 
book includes the full range of 
video cameras designed for home 
use and editing systems, and the 
latest DVD and hard-disk 
equipment. 
READERSHIP: Service engineers, 
servicing students, advanced 
electronics DIY 
Price UK £23.00 EUR £25.00 

SERVICING SATELLITE 

TV EQUIPMENT 
This is the definitive practical guide 
to fault-finding, troubleshooting and 
servicing satellite television 
equipment, both indoors and 
outdoors. It will take you through 
all areas of satellite television 
system servicing from the simplest 
fixed dish to fully motorised 
systems. From PAL to Mac to MPEG 
all contemporary systems are 
covered. 
READERSHIP: Service engineers, 
satellite equipment designers and 
manufacturers audio engineers. 
Price UK £35.00 EUR £37.00 

SERVICING TV 

SATELLITE AND VIDEO 

EQUIPMENT 
The first edition of this unique 
'hands-on' fault-finding book 
became the guide and mentor for 
thousands of service technicians 
and engineers in many countries 
and was widely adopted as a 
college text. In its new and updated 
form its usefulness is enhanced by 
five new chapters, including fault 
diagnosis in digital TV and video 
equipment, satellite-receiver repair 
and interfacing/hookup. All the 
chapters have been based on 
many years of practical bench and 
field experience, the book wastes 
little space on theoretical principles 
and circuit description where it is 

well covered elsewhere: here the 
emphasis is on the practical 
business of fault diagnosis and 
repair. 
Price UK £35.00 FUR £37.00 

SERVICING AUDIO 

AND HI-FI EQUIPMENT 

Service engineers and technicians 
have come to regard this book as 
essential to their work. As a bench-
side companion and guide it has 
no equal. Its purpose is to ease and 
speed up the processes of fault 
diagnosis, repair and testing of all 
classes of home audio equipment: 
receivers, amplifiers, recorders and 
playback machines. The mechanics 
and electronics of domestic audio 
are examined by Nick Beer in a 
down-to-earth and practical way, 
concentrating on what goes wrong, 
how to track down problems, and 
how to solve them. 
READERSHIP: Service technicians 
and engineers, audio engineers. 
Price UK £35.00 EUR £37.00 

UNDERSTANDING AND 

SERVICING CD PLAYERS 

Engineers who need to achieve a 
better understanding of CD 
technology will find this book an 
essential tool for fault diagnosis, 
adjustment and repair. This book 
not only covers the mechanical 
design but also the integrated 
circuits within a CD player. It is 
written for immediate application 
and is well illustrated, so it 
should become a welcome 
addition to the rack of tools 
available to the service engineer. 
Ken Clements has extensive 
experience of the service industry 
both as a service manager and 
later in technical training with 
Sony and Pioneer. It is his hands-
on knowledge that makes the 
book so valuable, not only as a 
wide-ranging reference but also 
as a benchtop manual to be kept 
within reach at all times when 
working with CD players. 
Price UK £35.00 EUR £37.00 

Post your completed order form to:-
Jackie Lowe, Cumulus Business Media, Anne Boleyn 
House, 9-13 Ewell Road, Cheam, Surrey, SM3 8BZ 

Price includes delivery 

How to pay 

Title 

L.1 I enclose a cheque/bank draft for £ 
(payable to TELEVISION) 

Please charge my credit/charge card 
J Mastercard J American Express J Visa J Diners Club 

Credit Card No:  Expiry Date: 

Signature of Cardholder   

Cardholder's statement address: (please use capitals) 

Name 

Address 

Post Code  Tel: 



Seectegeue'vvorld 
TV  AN D  VI DE O  LT D 

BUY FROM US AND 
SAVE A FORTUNE 

TRUE FLAT SCREEN TV's 

Massive Savings! 

14" R/C Portable  £35 

14" Fas-text Portable  £4S 

20" RIC TY  £40 

21" Fastext TV  £50 

28" Fasted Nicam (boxed) £95 

28" Widescreen Nicam  £125 

3r Widescreen Rican  £725 

• OVO Players  from £60   

VCR's  from £30 

Hi-fi's  trom£25   

THIS IS JUST A SMALL SELECTION OF OUR 

All Prices are Exclusive of VAT 

BIRMINGHAM 208 Bromford Lane. Erdington. Birmingham B24 8DL 0121 327 3273 
Fax: 0121 322 2011 

LONDON 221 Kenton Road. Harrow, Middlesex HA3 OHD 020 8907 9387 

PRESTON Unit 434 Ranglet Road. Walton Summit, Preston PR5 8AR 01772 316066 

EWTECH 
THE CHEAPEST IN 
BIRMINGHAM 

32" Widescreen, Nicam TV, £215 

28" Widescreen, Nicam TV, £115 

20" R/C TV, only £40 

14" R/C Portable TV, only £35 

DVD's, from £50 

VCR's, from £30 

Hi-fi micro systems, from £35 

Plus many more bargains 
available! 

NEIAITECH 
Telephone: 0121-706-3075 

NEED A COLOUR 
PICTURE TUBE? 
All our tubes carry a full 12 months 

warranty, and have the scan coils already 
fitted. Huge range in stock, including all 
the W66 and W76ESF from Philips, the 
W66EGV and W76EGV from Thomson 
to name a few! We will supply you a tube 

that makes the repair worthwhile. 

"Suppliers to O.E.M. factories and their service 
centres in the UK and Europe. 
Agents for Vista Electronics. 

New tubes, especially widescreen always bought for 
cash, if you have any quantity that you want to dispose 

of, please let me know" 

Contact David at: 
D'LEC COMPONENTS LIMITED 
Tel: 01474 816717. Fax: 01474 816767 
E-mail: david@dlecsales.freeserve.co.uk 

3 Manor Court, Sole Street, 
Cobham, Kent DA13 9BU 

WHOLESALE DISTRIBUTORS 
ELECTRONICS OF DOMESTIC 

ELECTRONIC APPLIANCES 

Unit 15 Marks Hall, Margaret Roding, Dunmove, Essex CM6 1QT 
Telephone: 01245 231684 Facsimile: 01245 231862 

NEW B GRADE STOCK AT BELOW TRADE PRICE 
LARGE 28in wide screen 16 x 9 format televisions. . from £190.04) 

LARGE 32in wide screen 16 x 9 format televisions. . from £275.00 
LARGE rear projection televisions 52"  from £1,000.00 

WE ALSO CARRY A LARGE SELECTION OF 
TELEVISIONS & VIDEOS ALL AT BELOW TRADE PRICES  

36cm portables  front £50.00 

51cm televisions fast/t   from £1011(11:1 
59cm televisions nicam  from £135.00 
68cm televisions nicam  from £150.00 
78cm televisions nicam  from £50.00 
videos 2 head mono  from £50.00 
videos 4 head nicam  from £60.00 
videos 6 head hi-fi nicam  from £110.00 
36cm combined TV & video  front £100.00 

dvd players   £108.00 

.25cm televisions with DC 12/24 volt suitable for caravans - 
mobile homes - cars - kitchen use   FROM £85.00 

IN ADDITION WE ALSO CARRY: 
• Microwaves  from E39.00 
• Upright/cylinder/bagless vacuum cleaners  from £23.00 
• A large range of audio/Hi-Fi equipment  from E23.00 

LARGE QUANTITY DISCOUNTS AVAILABLE 
  ALL PRODUCTS ARE FULLY GUARANTEED 

We stock a great many other items in the TV. Video and domestic 
appliance range so if you don't see what you are looking for give us a call 

we will save YOU POUNDS, 

Visitors by appointment only 
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Wholesale Distributors & Export Agents 

FULL RANGE OF 
FACTORY GRADED 

TV'S 
DVD / VIDEO 

HI-FI 
SMALL AND LARGE 
DOMESTIC GOODS 

CT ARE MAIN DEALERS OF 

AND 

Tel: 44 (0)121 359 7020  Fax:44 (0)121 359 6344 
Phoenix House, 190 Bridge Street West, Newtown, Birmingham B19 2YT 

BSMART (CRAWLEY) LTD 
mum. 

Largest selection 
of 

MAJOR MANUFACTURERS 
NE W "B" 

GRADE PRODUCTS 

T.V. VIDEO AUDIO 
MICRO WAVE OVENS 

Contact Paul Bean 

BSMART (CRAWLEY) LTD. 
10/11 LLOYDS COURT, MANOR ROYAL, 

CRAWLEY, SUSSEX RH10 2QX 

Tel: (01293) 618000 
Fax: (01293) 400133 

Campion 
Electronics Ltd. 

Ex-Rental 

TV's and Videos 

From £5 
FREE Delivery Service to 
Most Areas of the UK 

WORLDWIDE EXPORT 
SERVICE 

Experts in UHF/VHF Conversions 

Tel: 01299 250880 
Fax: 01299 250889 

Unit 17c Hartlebury Trading Estate 
Kidderminster, Worcs DY10 4JB 
Just 10 mins from M5 — Junction 6 
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gtn 
CENTRA 

WHOLESALE DISTRIBUTION LTD 

WEBSITE: 
WVVVV.CENTRALWD.CO.UK 
EMAIL: 
SALESCCENTRALWD.CO.UK 

eo 

•=, 

o. 

MAIN GRANADA TV & VIDEO DEALERS 

SMALL DOMESTIC 
IRONS, KETTLES, 
TOASTERS, MIXERS, 
FRYERS, BLENDERS, 
FOOD PROCESSORS 

TELEVISIONS 

NE W STOCK 
ARRIVING 
DAILY! 

TOSHIBA 
HITACHI 
SONY 

WHARFDALE 
PHILIPS 

DVD / VIDEO 

DVDS, CDS, VIDEO 
RECORDERS, COMBIS 
PORTABLES 

1,73 1140d16111m, 

EST. 
OVER 

25 
YEARS 

LARGE DOMESTIC 
FRIDGE FREEZERS, 
COOKERS, DRYERS, 
WASHING MACHINES 

AUDIO EQUIPMENT 

EX-RENTAL TVS AND VIDEOS 
2011 WORKING Teleision Video recorders WORKING 

Teletext 
from £ 2 0 

Hitachi, Aka', Panasonic 
£19 

FOR ALL EXPORT ENQUIRIES CALL OUR BIR MINGHAM OFFICE. 

Market traders and wholesalers welcome. 

HEAD OFFICE: 2-22 Adelaide Street, Digbeth, Birmingham, B12 OSH 
TEL:0121 622 2525  FAX: 0121 666 6177 

LONDON DEPOT: 9A Nobel Road, Eley Estate, Edmondon, London, N18 3BH 
TEL:0208 807 4090  FAX: 0208 884 1314 

Discounts 
available 

on quantity! 

WIDE S CREEN LOPTX's 
SCHNEIDER 

TATUNG 

BUSH 

JMB 

W HARFDALE 

GOOD MANS 

BEKO 

+ OTHERS 

Let us have the model + LOPTX number for a quote. 

DISTRIBUTORS FOR 

e TATUNG  S H A R P 

S H A R P 
SCHNEIDER / 
Electr "ics  AG  LOEWE 
Also full range of general spares & components 

Time lapse VCR parts specialist 

WIZARD DISTRIBUTORS 
Empress Mill, Empress St, Manchester M16 9EN 

Tel: 0161 872 5438 Fax: 0161 873 7365 

Web site: www.wizard-distributors.co.uk 

E-mail: sales@wizard-distributors.co.uk 

TUBES 
32" Philips widescreen  W76ESF   

28" Philips widescreen  W66ESF   

28" Panasonic widescreenW66EHK 

28" LG widescreen 

26" Nokia 

26" Thomson 

25" Nokia 

25" Samsung 

25" Philips 

W66QBD 

66ECF   

66ECY, 66EHJ 

59ECF   

59KPR   

59EAK   

Ring Irene for prices 

EXPRESS TV 

The Mill, Mill Lane, 
Rugeley, Staffs WS15 2JW 

Tel: 01889 577600 Fax: 01889 575600 
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Service 
Link 

PHONE 020-8722 6028 
FAX 020-8770 2016 

BUSINESS FOR SUE 

BUSINESS FOR SALE 
BROWN GOODS & 
MOBILE PHONES 
SALES & SERVICE 

T/O £1 90k 
Established 14 years 
Barnet area. New lease. 
Phone a/f 7pm John 

0208 3688897 
Asking price £75k 

BUSY TV & ELECTRICAL 
REPAIR SHOP 

Turnover in excess of 
£60,000. New lease available. 

£15,000 + SAV 

PO Box No 105, 
Jan Thorpe, Cu mulus 

Business Media, 
Anne Boleyn House, 

9-13 Ewell Road, Cheam, 
Surrey SM3 8BZ 

FOR SALE 

CHROMAVISION 
S-o-T 

01782 848153 
07970 728844 
All working stock inc 

remotes 
14" Combinations .£79.80 + VAT 
DVD Players  £59.80 + VAT 

28" NicaM  £0.00 + VAT 

28" Widescreen....£125.00 + VAT 
VCR's  from £2.00 + VAT 

Direct loads available 

SKY 
DIGIBOX 

REPAIR 

CENTRE 

Same day collection. 
Large stocks of refurbished 

boxes. 
From £150 - call for details 

SERVICE DEPT 

S.D.S 01237 425999 / 470333 

SALES DEPT 
The Digital Centre, Greenlanes, 
Barnstaple, Devon, EX31 1UL 

01271 325777 / 325888 

CONTENTS 
OF CTV 

W ORKS HOP 
Benches, storage units, test 

equipment, spares and 

service manuals. 

OFFERS 

Tel: 0151 428 8537 

LINEAGE 
PRIVATE RETAILER has excellent part 
exchange colour televisions and videos to 
clear. Tel 01494 814317 

EX RENTAL TELEVISION cilot meters in 
lots of ten. £65.00 vat post and packing. Tel: 
01200 429056. 

REPAIRS 

Trade repairs to 

Sky digiboxes 
Pace. Amstrad. Grundig, Panasonic. 

(including Fluid Ingress). 
All makes repaired at a fair fixed price. 

Scan Digital Services 
For details 

Give Alan a ring on 

Tel/Fax: 01633 25 40 50 
E-Mail: alan@scansal.globalnel.co.uk 

accént 
TE C H NI C 
CA MCORDER REPAIRS 

Collection and delivery 

anywhere in the UK. 

All makes, fast service. 

Phone free for details. 

Fax: 01905 796385 

(0800) 281009 

SERVICE DATA 

NEED HELP NOW? 

Then ring the 

* ELECTRON TECHNICAL 
HELPLINE * 

Genuine help available to all repairers  • 
of 

T.V. - V.C.R - SAT - AUDIO (Inc Valves) 
- MICROWAVE - MONITOR AND 
MOST ELECTRONIC EQUIP 

Over 30 years experience and vast data 
base 

0906 470 1706 
Calls cost 60p per minute 

Hours of Business Mon to Fri 
9 00 am-12.30 pm : 2.15 pm-5.30 pm 

Sat Morn 9 am-12 noon 
ELECTRON G.T. 

9 CHAPEL ST, DONISTHORPE, 
SWADLINCOTE. DERBYSHIRE DE12 7PS 

rimSERVICE SHEETS AND MANUALS 
For most makes and models of TV -Video - SAT -CD - Audio 

Complete 

S/Man 
CTV — 10.00 
VCR — 15.00 

Service 
Sheet 
4.00 
6.00 

Service sheets include circuits and essential electricaINCR 
mechanical set-up information. 

All other items - price on application. 

Add P/P of £2.00 to order total. No VAT. 
Payment by cheque or RO. only please. 

D-TEC 
PO BOX 1171, FERNDOWN, DORSET BH22 9YG 

Tel: 01202 870656 

Service 
lam =lien 

Fryerns 

FES 
Circuit 
Diagram, 

TV's, VCR's SATELLITE 

AUDIO & HI-FI 
Most Models Covered 

Prices are from £4.75 + £2.75 P/P 

1 item — total £7.50 inc 
2 items — total £12.25 inc 
3 items — total £17 inc etc 

note: some items priced individually 

Payment by credit card. P.O. 
or cheque 

Tel/Fax: 01206 211570 

e-mail: 
colin@fryerns.fsbusiness.co.uk 

2 The Lodge 
Easthorpe Green 

Marks Tey, Colchester — 
CO6 IHA 

SERVICE 
MANUALS 

Have you ever turned away work 

for want of a Service Manual? 
Have you ever bought a Service 
Manual and never used it more 

than once? 
Then why not join ... 

THE MANUALS LIBRARY 

For details and membership 
application form write, 

phone or fax 

HARVEY ELECTRONICS 
43 Loop Road, Beachley, Chepstow. 

Mons, NP16 7HE 

Tel: 01291 623086  Fax: 01291 628786 

Visa Mastercard accepted 

TV/VCR CIRCUITS 
(WE DO NOT STOCK 
AUDIO OR MONITOR 
INFORMATION) 

TEL A.T.V. on 

0114 285 4254 
SAT/ CTV Circuits  £5.00 

VCR Circuits  £7.00 

CTV Manuals  £10.50 

VCR Manuals  £14.50 
(P/P add £2.50 to each order) 

419 LANGSETT ROAD, 
SHEFFIELD S6 2LL 

gel 

WANTED 

WANTED 
by established dealer. 

A supply of ex-Rental or 
previously-owned 

Televisions and Videos, 
working or not. 

We will pay cash 
and collect any amount 
from any location. 

Please contact 
David on: 
Sheffield 

01142 231 2832 

BEST CASH 
PRICES PAID 

For ALL valves 
especially KT88, PX4 
and other audio 

types. 

Tel: 01403 784961 

Billington Export Ltd 
Sussex RH14 9EZ 
Fax 01403 783519 

Email: sales@bel-tubes.co.uk 
Visitors by appointment 

RECRUITMENT 

Experienced 
Bench and Field 

Technicians, Domestic 
Appliance Engineers, 
Technical Installers and 
Satellite Engineers 
required by 

SERVICESPEED 
(SLOUGH) 

TEL: 
01753 524848 



RECRUITMENT RECRUITMENT 

Excellent Opportunities 31ERIELE CT 
for Bench Engineers at 
Normanton nr. Leeds & Field Engineers in 
Scotland, Northwest and West Yorkshire 

As one of the UK's largest independent electrical after sales service 

providers, we have a strong reputation for a quality aftercare and 

support service, carried out by Engineers who enjoy managing their 

own workloads. After all, only experience can tell you how much time 

and attention each customer's job needs. You will repair televisions 

and other audio and visual products down to component level either 

in the customers home or in our well equipped modern workshops. 

So whatever the problem, you will have the skills to remedy the 

situation, quickly and efficiently, coupled with the customer care 

that ensures an individual service. 

Join us and we will fix it for you to receive a highly 
competitive benefits package including pension 

scheme with up to 5 weeks holiday. 

Applications to: 

Mark Perrier Personnel and Training Manager. Elect Servicing, Unit 19, 
lmex Business Centre, Ripley Drive, Normanton WF6 10T 
(please enclose salary details) or email: mark.perriereelectservicing.co.uk 

For an informal discussion call Mark Perrier on 07753 622491 

BIRMINGHAM SPECIALISED SERVICES LIMITED 
REGIONAL SONY SERVICE CENTRE 

Require: 

Bench Engineer: Camcorder 
Bench Engineer: CTV/Audio 

Must be qualified. 

We offer a very attractive salary: 5% Pension Contribution, 
20 days plus Slat holidays, Mon-Fri working 

Tel: 0121 707 5700 
Eves 0121 706 1171 

QUALIFIED ELECTRONICS ENGINEER 
(Full or Part Time) (Contract/Permanent) 
We are a well established company based in the South East and are 

looking for an electronics engineer with a proven track record in the 

held of TVNideo equipment. 

We can offer full or part time (may suit semi retired person). We can 

also offer the position on a contract or permanent basis. Good rate of 

pay. 

Please send your CV to: Security Surveillance Technical, 

23 High Street 

Chalfont St Peter 

Bucks 

SL9 9QE 

Tel: 01753 886318 

Are you as 

sharpas our technology? 

Technical Support Engineer 

c.£23,000 + car + benefits 

If you've got a passion for hi-tech consumer products, here's your chance 

to work for one of the most innovative electronics companies in the 

business. Here at Sharp Electronics we take leading edge technology to 

the limit to create seriously exciting products - from the latest LCD 

Televisions, Projectors and PCs to digital Viewcams and mini discs. 

Joining us as a key member of our Technical Support Group, responsible 

for all Sharp products in the UK, you'll be providing specialist expertise 

on our multi medio and LCD products. Here you'll be resolving technical 

problems, undertaking data analysis and acting as an interface between 

dealer and factory. This role is critical to ensuring we deliver the high 

level of after sales care that we promise to our customers. 

We are looking for a technically sound person with a minimum of C & G 

qualification in electronics, ideally supported by a practical knowledge of 

V32. 
1.1,01.1 

Manchester 

LCD products and projectors, with a solid background in the television 

service industry. A flexible team player, with practical computer 

mcvntenance skills would be an advantage. 

In addition to an excellent salary package, company car and 

pension scheme, you'll have the opportunity to build a truly 

rewarding career in an industry where change and innovation 

are constant. 

To apply, please telephone Frank Bottomley on 0161 204 2441 for an 

application form. Completed forms should be returned to 

Frank at: Personnel Department, Sharp Electronics (UK) Ltd, 

Sharp House, Thorp Road, Newton Heath, Manchester M40 5BE. 

E-mail: frank.bottomleygsharp-uk.co.uk 
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Television reader offer: 
xl, x10 switchable 
oscilloscope probes, 
only £21.74 a pair, 
fully inclusive* 
*Additional pairs as part of the same order, only 
£19.24 each pair. 

Please supply the following: 

Probes 

Total 

Name 

Address  

Postcode Telephone 

Method of payment (please circle) 
Cheques should be made payable to Cumulus Business Media 

Access/Mastercard/Visa/Cheque/PO 

Credit card no 

Card expiry date  Signed 

Please allow up to 28 days for delivery 

Seen on sale for £20 each, these high-
quality oscilloscope probe sets comprise: 

• two xl, x10 switchable probe bodies 
• two insulating tips 
• two IC tips and two sprung hooks 
• trimming tools 

There's also two BNC adaptors for using the 
cables as 1.5m-long BNC-to-BNC links. 
Each probe has its own storage wallet. 
To order your pair of probes, send the 
coupon together with £21.74 UK/Europe to 
Probe Offer, Jackie Lowe, Cumulus Business 
Media, Anne Boleyn House, 9-13 Ewell 
Road, Cheam, Surrey, SM3 8BZ 
Readers outside Europe, please add 
£2.50 to your order. 

Specifications 

Switch position 1 
Bandwidth 
Input resistance 
Input capacitance 
Working voltage 

Switch position 2 
Bandwidth 
Rise time 
Input resistance 
1MS1 
Input capacitance 
Compensation range 
Working voltage 

DC to 10MHz 
1Mo— i.e. oscilloscope i/p 
40pF+oscilloscope capacitance 
600V DC or pk-pk AC 

DC to 150MHz 
2.4ns 
1 orvin ±1 % if oscilloscope i/p 

12pF if oscilloscope i/p is 20pF 
10-60pF 
600V DC or pk-pk AC 

Switch position 'Ref' 
Probe tip grounded via 9M51, scope i/p grounded 



WHAT A LIFE 
A new neighbour moves 
in. Gunter turns out to 
be a very clever TV 
engineer, but has 
difficulties with the 
locals. He manages to 
sort out some of Donald 
Bullock's problems 
however 

W omen are like that. Especially 
Greeneyes. They notice things then 

tell you about them, in detail. Often things 
you don't want to know about. It happened 
to me the other day, while we were in Spain. 
"Some new people have moved into the 

empty house across the way" she told me. 
They seem to be German. He's fitting a 
huge dish. Heard him telling his neighbour 
that before he moved here he had the biggest 
television shop in Hamburg." 
"Filthy swine" I said. 
A bit later our gate swung open and our 

new neighbour walked up the drive, stiffly. 
Unlike me, he's a slim and uptogether cove. 
His rimless glasses make him look 
intelligent. That didn't appeal to me either. 
He greeted me with a smile, clicked his 

heels and wagged his finger at me. "Ah, you 
are in. I haf found you out" he said in a rich, 
deep voice. 
"I am and you have?" I said, looking 

about me and pinching myself to make sure 
I was not out. 
"I am Gunter Gullet, a ferry gud 

telefission mechanic unt aerial man from der 
Fazzerland" he boomed. "I lof my verk. It's 
in my blod. Although I haf moved here I 
vain to carry on, starting mit aerial verk. I 
vant to do lots of jobs and viii make plenty 
of money, yes, but vot drives me is lof of 
my verk. I sink you are like me, yes?" 
"No, I am noddings like you" I said. "I 

don't vant to mend anyzing. I haf mended 
hondrets and sousands of zings in ze past. 
Now I vant a life zat is quiet and no prats. 
Unt anodder sing. People here don't like 
paying for aerial verk. Der zun counts more 
zan televisions here." 
He chuckled merrily at me and made to 

go. "I viii keep in toch" he said. 

A huge Panasonic 

As he left a tall, thin wretch struggled up the 
path with a huge 25in. Panasonic TV set. He 
was gasping and pink-faced with the effort. 
First Gullet, now this one I mused. 
'Pot you vant?" I growled. Realising that 

I had overstepped the mark, I tried to hide it 

with a coughing attack. "Er, can I help 
you?" I continued. 
"You are being Dan Butcher who is 

mending television sets?" he asked in a soft 
voice. "This set, he is speaking and showing 
me little writings on the screen but nothing 
else." 
I looked at him carefully. Clearly another 

foreigner, but from which country? "Ver — 
er — where you from?" I asked. 
"I am being from number seventy six, 

down the street" he replied, smiling. 
I figured that it would be quicker to 

mend his set than get too involved, so I 
asked him to bring it in. 
It was a TX25MD3, which is a Euro-2 

chassis set. Sure enough there was sound but 
no picture. There was an on-screen display 
however, which ruled out field collapse with 
the usual blanked-out screen. Then I noticed 
that the sound was a bit scratchy, so I started 
to check the signals circuitry. As I did so 
there was a tap on the door. It was Gullet. 
Seeing the set and observing the 

symptoms he beamed knowingly. "Ha, so 
you haf a dry-joint on L4707 in the IF strip" 
he boomed, "but zer, I talk too much, yes? 
You would know this fault." 
"Er, yes, actually" I replied. "Now let me 

think, ver is, er, L4707?" 
As I started to peer about he tapped 

L4707, at the far side of the chassis, with his 
finger. There was a dry-joint there all right, 

"Yah, yah" he cried, 
bouncing up and down. "I 
told her I voz very clever 
unt she said 'climb up unt 
ment my aerial zen, unt do 
it at vunce'. 

and resoldering it cured the fault 
immediately. 
When I finished the resoldering I noticed 

that he had sat down and was looking a bit 
thoughtful. 
"Do you know Mrs Creaser at nomber 

sixty six?" he asked, "der voman mit der 
giant Rottviler dog zat slobbers all over your 
clothes?" 
"Der cross-eyed vun mit der big mouth?" 

I asked. 
"Yoh, yah" he cried, bouncing up and 

down. "I told her I voz very clever unt she 
said 'climb up unt ment my aerial zen, unt 
do it at vunce'. So I vent home and collected 
by ladders unt climbed up. It voz hard unt 
hot verk, but I mended her aerial mit a lot of 
care. Zen, ven her picture vas gut, I charged 
her. Only the price of a schnapps. 'You 
charge too much' she says, 'you voz on ze 
roof only vun minute. Sat is fifty sounsand a 
day.' I say to her 'madam, ve don't haf to 
quarrel, I viii unrepair it for you.' Go away' 
she says, 'or I vill set my Rottviler on you'." 
I nodded understandingly, and off he 

went. 

Another giant Panasonic 

"Yoo-hoo- came a cry from the gate, "I' in 
Bert Springer. Are you Mr Bullfight?" 
"Could be" I replied, "what's your 

trouble?" 
"Set's in the car there. Green picture with 

sloping lines across. Yesterday the picture 
kept going to a white line and disappearing 
Today the set suddenly smelt of burning 
then died. My neighbour says it's the 
condenser, but the gas man says it's the 
valve. When my insurance man called he 
reckoned it was the transformer. My 
Daphne's young man blames the tube. He's 
very clever, you know. Going to build his 
own house and make himself a watch and a 
car. Said he'd mend the set if he had one ot 
those oscloscope things." 
It took three of us to get the 29in. 

monster in. The set turned out to be a Model 
TX29AD1DP — another one with the Euro-2 
chassis. As I took the back off Gullet came 
back, looking pained. 
"Again I haf trobbel. I explain my 

cleverness unt fit a giant dish at nomber 
ninety vun for a huge Portugoose man zat 
stinks of garlic, zen I tune der set to every 
programme in ze sky. Ven I finish he say 'I 
am yarning channel sesent fees as well'. 
'Channel sesent fees?' I ask, f̀ot is channel 
sesent fees?' Channel sesent fees, you must 
know!' he says. Zees foreigners are difficult 
to unterstand, no?" 
"Doesn't mean anything to me" I said. 
"So vot could I do? Noddings, zat is fot I 

could do. So he don't pay me also." 
Then he looked at the Panasonic set on 

the bench. "Ah, zis set I know, like you. Gets 
trobbel mit der resistors on der tube base." 
"Too true" I said, darting my eyes at the 

tube base. R3388 (3.31(Q, 0.5W) in the feed 
to the green gun had burnt away, leaving 
only its legs, and so had R3386 (560Q. 
0.25W) which feeds Q3384 in the green 
output stage. 
"I daresay zer are dry-joints on der field 

output chip too." 
"Oh sure to be" I said, "they're common 

enough with this one, aren't they?" 
He set off down the path, and as soon as I 

heard the gate click I examined the field 
output chip. It was heavily dry-jointed. Once 
I'd resoldered it and attended to the tube 
base resistors the set worked perfectly. 

A Sharp ES set 

Some time later another customer arrived. 
Strange little fellow. "Sharp" he said. 
"Not very" I replied, "used to be when I 

was younger." 
"Sharp telly, in the car" he continued. 

"Picture went short and shut down." 
I collected the set, put it on the bench and 

suggested he called back next day. It was a 
66ES03H. I didn't know it and didn't have a 
circuit diagram. So I started to look around 
on the main board. As I was doing this 
Gunter turned up again. He had a plaster on 
his chin. 
"Vy you keep coming to see me?" I 

asked. 
He opened his eyes wide, pulled lumsel t 
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up and clicked his heels. "It's ze only place 
I don't get trobbel" he said, "I am ferry gut 
television man, but no one here appreciates 
me. Now I hay more agony." 
"Vy?" I asked, "er, why?" 
"Der fat voman at der big house on der 

hill. 'Ah, Gunter, I have noddings on my 
set' she say. ̀Ah', I say, 'it viii be der LNB, 
I zink.' But I do not hay vun with me, so I 
go home to borrow ours from our dish to try 
zere. My vife vas vatching Esther 
Poltergeist unt Terry Vogan and she scream 
and shout very much indeed." 
I nodded understandingly. 
"But I am borrowing der LNB for only a 

vile" I tell my vife. "Zat is ven she threw 
the vase at me. Ven I take it to ze big house 
- ze LNB, not ze vase, ze voman is 
swimming in der pool. 'Oh' she say, s̀o zat 
is der LNB. Let me see zis LNB', and ven I 
hand it to her she drops it in zee pool'. 
Then he noticed the Sharp set on the 

bench. 
"Ah, vun of zese!" he cried. "7,e picture 

collapsed, zen it shut down, yes?" 
I looked at him steadily. "You're reading 

my mind" I said. 
"Fell, you know vat zis vill be, same as 

me" he said. I smiled and nodded and 
turned my ear his way while I craned 
forward. 
"Of course, it viii be der surface-mount 

IRFR9120 transistor Q701, on der copper 

side of der board" he said, "unt ze 1.5A 
circuit protector zat feeds it. But you viii 
know zat." 
"Naturally!" I said. "Funny how we both 

think the same. I expect you're going now, 
to tell your wife that the LNB is a little 
damp." 
When he'd gone I replaced Q701 and the 

circuit protector. Up came a perfect picture. 

The next Sharp 
"Hellaye there, are you Mr Blooper 
hisselfr called a voice. I looked towards 
the gate and saw an enormous man coming 
up the path. He was about twice the size of 
Cyril Smith. I began to wonder whether I 
was getting all the nutters today or only my 
share, but he interrupted me. 
"Sharp" he said. 
"We've done that one" I replied, "now 

I'm sure you have a problem. Tell me about 
it." 
"It's me telly. Sharp C66CSD8H. Takes 

several minutes to come on. It's in the car 
outside. 
I collected it and put it on the bench. 

Then I plugged it in, switched it on, looked 
at my watch and waited. After about ten 
minutes it struggled to life. As I took the 
back off I willed Gunter Gullet to appear. 
Sure enough he was soon back again. 
"Zer is no justice in zis vorld" he 

complained. "Every way I turn I am hafing 

trobbel unt problems. I am bitterly 
disappointed. Zere seems to be a conspiracy 
against me." 
"I understand the feeling exactly, but tell 

me more" I said, purposely drawing his 
attention to the Sharp set. 
"Ziz man says 'haf a look at zis set I haf 

just bought for nearly noddings at Solara's 
food store. Do you know how to tune it to 
every station zer is?' I tell him 'of course 1 
do. I am very clever'. And I unpack der set 
and tune in every station zer is and some 
zere isn't. Ze pictures are vunderful. Ven I 
finish he say 'now go avay unt I vill see 
how it settles down'." 
"People are treating you terribly" I said, 

nudging the Sharp even closer and stabbing 
my finger at it. "Er, ha, ha, slow to come 
on, you know" I added. 
He looked down at it. "It vill be der 

usual, I daresay" he said, "ze sousand 
microfarad, 10V reservoir electrolytic 
C714. On ze secondary side of ze power 
supply. Don't you zink?" 
"Sure to be" I replied, dragging over my 

box of electrolytics. "Absolutely sure to be, 
Gunt..." 
He narrowed his eyes and looked at me. 

"Fot you call me?" he asked. 
"Gunt, short for Gunter, naturally." 
He relaxed and smiled. "Of course, yah. 

Gunt, zat is me! Zat is kind of you to say to 
me." II 
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Special Offer Sale - 20 Remote Controls £20.00 (mixed all well known brands) 
NEW TYPES MAIN SWITCHES 
10 MIXED £2.00 
VT311-VT210-VT311 
REEL DRIVE  £2.00 

ZSK2761 
600v/lOamp N FETS  £100 
TDA 8362N £5.00 
24CO2 15p 
TDA81785 £5.00 

TDA2653A £3.00 
TDA4866 £3.00 
MITSUBISH VIDEO 

HEAD & DRUM 948B231820 £10.00 
HEAD 928B654080 
UNIT GUM IDLER 
LOPT CT2145 

CT246 
PHILIPS TUNERS NTSC FS936E £3.00 
PHILIPS TUNER U1343/5 31-39-147-
15281 £3.50 
10 OFF NEW TYPE HAND SETS 
MITSUBISHI £5.00 + £5.00 POST 

NEW CHASSIS TUNER 
ALL COMPONENTS AND LOFT 

CT21AVIBS1  £6.00 POST £5.00 
CI28AVIBS 
CAR IMMOBILISER WITH KEY £5.00 
TUNER UE25-B56D  £3.00 
FERGUSON ICC 7 HAND SET  £3.00 

£5.00 
£2.00 
£5.00 

£5.00 

FERGUSON VIDEO 
FV90 LV HAND SET  £3.00 
FV80 LV HAND SET  £3.00 

BRIDGE RECTIFIERS 10 FOR £1.00 
CAMCORDER-UNIVERSAL 
BATTERY 9.6V - 1400MA FOR JVC-
PANASONIC-PHIL1PS £5.00 

DESOLDER PUMP  £2.00 
FILTERS - 455 & 480 EACH 10p 

GAS SOLDER IRON-PORTASOL 
HOBBY £10.00 
INFRA RED DETECTOR 

WIDE/SHORT ANGLE WITH RELAY 
£5.00 

INFRA RED RECEIVER-MATSUMI 
MINIATURE £1.00 

PANEL-IK2-FM2211 STEREO £5.00 
PANEL-CVC80-POWER £5.00 

POSITOR 18 2 PIN 20p 
POSITOR-2322 662 98012 50p 
PSU AC I2V 500MA £1.50 
PSU AC 9V IA  £1.50 
QUARTZ HALOGEN - 
500W 200V FOR OUTDOOR LAMPS 

£1.00 
RELAYS-SUB MINIATURE 25p 
SATELLITE TUNER UNIT -2427611 

.... BASE BAND/VIDEO OUT £3.00 
SCART TO 4 PHONO LEADS I .5M 

£3.00 
£3.00 
£1.00 

SCART TO 6 PHONO LEADS 
SCART TO "D" PLUG 
SCART TO SCART LEADS - 

ALL PINS CONNECTED 
- 1.5 METRES 

MODULATORS 
SOUND 5.5MHZ MPM 1000T 
SOUND 6.0MHZ MPM 1040 

£2.00 
£1.00 
£1.00 

FERGUSON 
ADAPTOR - VPT - TEXT - 
VA354 £2.00 
AC MAINS & BAT1ERY-VA365 

P/P £3.00 ea 
CAMCORDER BATTERY HIGH 
CAPACITY 9.6V 1800MA-VA310 

£3.00 
CAMCORDER BATTERY CHARGER 
9.6 VOLTS VAZ65  EACH £6.00 
CAMCORDER CAR ADAPTOR 
CHARGER - AND BAITERY-VA308 

£5.00 
CAMCORDER LENS 2OFF - 
TELE-CONVERSION LENS x1.4 & 
x0.7 £1.00 
CARDIOID CAMERA MICROPHONE-
VA SUPER 218 TELESCOPIC BOOM 
& STAND £5.00 
CHROME BOARD-1CCS 
I/Cs U4647TKE OR HA11498 £6.00 
DECK AND CAPSTAN MOTOR: 
FV6ILV- FV62LV, FV67LV FV68LV 

EACH £30.00 
FV70B, FV7ILV, FV72LV, FV74LVX 

EACH £30.00 
FV77HV  £30.00 
FV3IR £12.00 
HEAD AND DRUM 
MODULATOR-SATELLITE-T1040-
SRD3/4 £2.00 
PA NEL-TI 228B 
TEXT FOR TX89, TX98, TX99. 
TX100 £6.00 
PANEL-TX90 THORN FRONT - 
- 8 BUTTONS 01M4-515-002 £5.00 
PANEL-TUBE BASE-ICC5 £5.00 
PANEL-TUBE-BASE-TX89, TX98, 
TX99 £5.00 
PANEL-TUNING 1509G-1'X9, TX10 

£5.00 
POWER SUPPLY 12V-3A 
FOR VIDEOSTAR CAMERA PP3 

£4.00 
PUSH BUTTON UNIT- 1X85. TX86 - 
8 BUTTONS £5.1111 

HITACHI 
DECODER-TELETEXT PC232A5 
ISSUE 4 £15.00 
HEAD AND DRUM - 620E £12.00 
OSCILLOSCOPE 20MHZ DOUBLE 
BEAM - V212 £188.00 
PANEL-TELETEXT G8P - ISSUE 6 

£10.00 
PANEL-TELETEXT PC315-11- ISSUE 7 

£15.00 
PANEL-TEXT-VT7S3E £20.00 
TELETEXT CONVERSION KIT £3.00 
CORE 2 90° ITT TEXT PANEL £3.00 
1996/7 MATSUI 
VIDEO CHASSIS WITH TUNER-IR 

POST £4.03 £5.00 
MATSUI. ORION 
DECKS WITH HEADS - 
D1096 VXA110 VP 9401 £16.00 
IlEAD-VSR 1500 = ORION D2096 f5.00 
PANEL-MAIN-VSR 1500 

P/P £5.00ea £3.00 
POWER SUPPLY-VSR 1500 £5.00 
POWER SUPPLY & REG - 
TYPE STK 5343-VP9501 £8.00 
POWER SUPPLY-SWITCH MODE-
1500  £3.50 

SAMSUNG TECUS983 VA24A 

VHF-Tuner with Aerial Socket 
UHF  Fit most new TV's £5.00 

FERGUSON NICAM MODULE III 

Art No 989 591-E00  £5.00 

VIDEO DECKS 

AIWA 1500 

MATSUI VXA 1100 
MATSUI 1500 

ORION D1094  £5 f9 POST 

ORION D1096 

ORION D2096 ETC 

CAPSTAIN MOTOR FOR ABOVE 

DECKS  £8.00 
20 HIGH VOLTAGE CAPS 1500V - 
2000V MIXED £1.00 

HANDSETS 

AMSTRAD 

4600 
4700 

6000 
6800 

UNIVERSAL 
DECCA 
NICAM LCD 

FERGUSON 

BSB 
FV41R/3V59 £10.00 

FV4 IR/FV42-FV51-52 
1CC5 £7.00 

1K2000, 110000  EACH £4.00 
SRD2, SRD3, SRD4  EACH £1.00 

7180 £2.00 
TV/SATELLITE WITH FST  £3.00 

HITACHI 
C 158 (NO REPLACEMENT) £5.00 

VIDEO RM933E VIDEO PLUS £30.00 
MATSUI 

1500 £5.00 
VSR 1500 £4.00 
VX3000 £3.00 

3000/ORION - TV AND VIDEO  £2.00 
RC = PACE 900, FERGUSON, SONY, 

GRUNDIG £5.00 

MITSUBISHI 
RM35 - VIDEO £5.00 

NOKIA 
RC202 £4.00 
VP9401 
D1096 
VXA 1100 
AND VIDEO PLUS 

ORION 
TV AND VIDEO  £2.00 
VIDEO WITH LCD - 1992/93 MODELS 

£5.00 

SAMSUNG 
HANDSETS, TV & VIDEO - 12 TYPES 
EACH  £3.00 

SANYO 
UNIVERSAL VIDEO  £3.00 
COMPLETE REPAIR KIT. CLUTCH 
AND PINCH ROLLER, IDLER 
D2906 £7.00 

£3.00 
£5.00 
£15.00 

£4.00 
£3.00 

£4.00 

£130 

TUNERS 
IF TERC8-022A TBJZA-00ZA-ALPS 

£3.00 
£3.00 SATELLITE SXT2302 180968 

SATELLITE 
WITH BASE BAND MIN 
SXT2302234  £4.00 
SMALL UNF/VHF  £3.50 
VHF/UHF - TEKE4- 1 I2A £4.00 
4944 
U321, U34I, U342, U343 1 
U344, U4I I, U4I2, U944 I EACH £2 
U743, 7744 
AMSTRAD 
UE33-B0 1 £3.00 
MRF7-7E33 
MATSUI ORION VIDEO TUNER IF 

£5.00 
FERGUSON 
1F2105-RE £5.00 
MTP2011-APOO £5.00 
UHF - ICC5 £5.00 
VHF - ICC5 £5.00 
TX85, TX86, TX89, 7X90 EACH £4.00 
1X98, 799, 7X100 EACH £4.00 
ORION 
1500 - UE33 B09 £4.00 
PANASONIC 
SMALL U HF/VHF  £3.00 
FERGUSON 
DOUBLE SIDE NICAM £10 
ICC5 NICAM SINGLE BOARD ICC5 

£10 
TATUNG 
UNIVERSAL 205 OR EQUIVALENT 
WITH AERIAL SOCKET  £3.00 

MOTORS 
HITACHI 
CAPSTAN 150E  £3.00 
MATSUI 
CAPSTAN I/C NO. M56730 ASP £15.00 
2 TYPES 1995 TO 1997 MODELS 
MATSUI VIDEO DECKS WITH 
CAPSTAN MOTOR AND HEAD 

P/P £5.00 £20.00 
MITSUMI 
MOD MRF7-UF32  £5.00 
MOD TMUG3-103A  £5.00 
MITSUBISHI 
CAPSTAN-HSE41-VC MS1782ASP 

£2.00 

12vto 15 D.C. 
TV MODULATOR WITH LEADS 
VIDEO IV 75R 
AUDIO IV 10K 
HV100 £3 EACH 

TV AERIAL AMPS VHF /UHF 
I WAY 20dB EACH £5 
2 WAY18dB EACH £5 
4 WAY10dB EACH £5 
8 WAY4dB EACH £5 
240v MAINS 

COMPUTER 3 PIN MAINS LEADS 
2'b METRES LONG - GREY 

EACH £1.50 
2 METRES LONG - BLACK EACH £1 

SCART TO SCART - ALL PINS -1 
METRE EACH 60p 

NHS  Pip 
1106  31/14 
70119  Zap 
7112 2110 
71112F 
254010 
23C1795 
ru-wrie  LI M 
23C4311  LSO/ 
2St 449 
10A. 114103  ILL » 

>C7150  lip 
230200  RUM 
238101  410 
121714.  SLIM 

2507117  Pip 
ronv  34/p 
230020  SIAS 
H a «  731. 
nano  310 
2381264  lip 
2E01256 SI » 
8131193  ill• 
2301415  i1.011 
2301427  SIAS 

LI 

2301412 
2301455 LIAO 
2381575 
23131577 01.111 
230110701 11p 
23131179 RIJN 
2381460 
231E1464 RI M 
23C4091 
1500S /I5A £2.011 

AN552 I LIAO 
AN555 I 
1145111 C AP 
IN 55« Zep 
▪ 6111 5Ip 
BIT 651 310 
O11693  20p 
18170  Rep 
BP9/4 I 15p 
WE % Me Omer« RI 
B1110504  Sip 
F11 
BUI24  9110 
01.1125  011p 
BUI MA  Sip 

In 2.. 
81-81, 
BL 205 
BL 207 
Eft 2,* 
It 2111 
•▪  MID 

81 222 
8U325 
BIA107 
18:5011A 
BUNHAF 
BU501113 
Biome 
BL 705 
131301 
1105A 

111.1107 
18110,401,1 
181124 
131125 
OLIC4441100 
«14445N* 
BI. 5454500 
BUT 11 

BUTI IAF 
181112A 
BUTI 
BLTISAF 
81171 «0 
818111 
818/15 
BLX19 
DUX« 
BURSSAF 
BUYS./ 
BY Ill 
BY2011-1100 
89221 
BY229 
1319255 
129299-2110 
WI 29940U 
BYT71400 
BY'. 19-10 
BY'. 211-1 (3 
BY% 958 
BY'. 95C 
BY'. 951) 
BY« 20-011-9 

BYVIT9/50  lip 
BYW95 lip 
ElY1/93C 10p 
BYMNOA 1003 Sp 
BYX10 lip 
BYXIS/300 23p 
HY/054350 lip 
BYX53000 lip 
BYX7194) 29p 

lip 
BZW.C1I0 5P 
BZWS1-C211 3p 
CA3123Q Sip 
CD435581 1111p 
C18371A £5.10 
FE38 SP 
HAI' « ilia 
HA 1 1115 RIPS 
HA11115 Nip 
HA 11815ANT i I Si 
85 11 1141141 il.S1 
HA511115PI Lle• 
HA5I «Seel Still 
HCF5520 
HCF4152081 SOR 

111114104251 lip 
111:16140115 
1161152111114 ISp 
HEF102910O lip 
HO W» 2tp 
HGA1124A ‘op 
111/11261 
ALP-I5 íO 

11( «Tb911 81 L1 so 
1,11491 Sp 
IR 105A 117p 
29,1‘.  «AM 
A7s10  41.811 
1 17911 II. « 
3.1715 081 LI. « 
141;481 RI  41_50 
547720414 SP  11.01 
11714551IP II. « 
M‘b5o 8.011 
511522% el Si 
SA A1051 OA* 
3115011 LIII 
SAA3010 EL M 
SAA5211 
(TEXTo 

N1 100 N  No Credit Cards 

SENDZ COMPONENTS 
63 BISHOPSTEIGNTON, SHOEBURYNESS, 

ESSEX SS3 8AF. 

Tel: 01702 332992 Fax: 01702 338805 

Specific PIP charges are PER ITEM • For UK addresses add P/P to 

order then 17.5% VAT to total. This applies to EC unless VAT No. IS 

given • Exports - P/P at cost • Postal Order/Cheque with order. 

Unless otherwise specified add £1.70 P/P to SMALL ORDERS + 

Additional P/P for HEAVIER GOODS. Technical information by 

telephone only • Government/School Orders on official headings. 

Callers to shop - 212 London Road, Southend-on-Sea 

Open Saturday Only 10-12noon - 2-5pm. 

PLEASE ADD 17.5% VAT TO BOTH THE GOODS TOTAL AND P/P CHARGE 



P R O M A X TELEVISION 
TEST PATTERN GENERATORS 

ii00 .010011F-- f STORE I-
7C08 821.25/1M. 89d8FO 
,PAL  8,8  16:9 [ChroNa ON [ RICAN 
Burst ON STEREO 
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Video INt Audto INt 
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The new pattern 
generators GV 798 and 
GV 898 offer advanced 

features at realistic prices. 
They produce 16:9 and 4:3 
formats, output level set in 
1 dB steps, multistandard. 
VITS, WSS, VPS, PDC, 

Teletext and much more. 
GV 898 uses vestigal side 

band modulation. 

911" 

:11 A BM. 

--

PROMAX GV SERIES 

Choice of 12 instruments 
• NICAM and Teletext 
• 4:3 and 16:9 Formats 
• Full field and VITS 
• Computer Controlled 
• Front panel memories 
• Multi Standard, PAL, NTSC, SECAM 
• Own Company Logo 
• Computer Monitor testers 
• Hand Held Models 
• High Quality Construction 
• Attractive Price Levels 
• Full After Sales Service 
• Available from Stock 
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FOR TELEVISION PATTERN GENERATORS, 

THERE'S NO WIDER CHOICE THAN WITH PROMAX 
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(Alban  
ALBAN ELECTRONICS LIMITED 

THE PROMAX SERVICE CENTRE 

6 Caxton Centre, Porters W ood, 

St. Albans, Hertfordshire, AL3 6XT. 

TEL : 01727 832266 
FAX : 01727 810546 

EMAIL : albanelectronicsOcs.com 

SALES + SERVICE + CALIBRATION 

AA-930 
Audio Analyser 

P R O M A X 

SELECTED ITEMS FROM THE PROMAX 

RANGE OF TEST EQUIPMENT 

MS 250 
Analogue and Digital Satellite Detector. 

PRODIG 1 
Satellite Dish Installer's Meter 
Does more than just BSkyB 

PRODIG 2 
Analogue & Digital Aerial Meter 

Measures digital channel power and C/N 

MC 377+ 
Analogue & Digital, Satellite 8« Terrestrial 

Measures channel power and C/N 

PROLINK 3 SERIES 
Satellite & Terrestrial. Analogue & Digital, 
Spectrum Analyser with Optional BER 
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TA-901 
CRT Rejuvenator 
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TA-903B CRT Rejuvenator 


