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looking for 
Thomson or Ferguson remote controls? 

we carry them... 

The new Classic range of Thomson/Ferguson TV remote controls 
now covers over 1,500 mDdels from the early 80s to the very 
latest wide screen sets on sale today. With over 11,500 
other UK makes and mDdels of TV, VCR and Satellite 
remotes available, Classic is the only range of remote 
controls you need. 

For more information on the Classic range call us on 
01635 278678, email us cn sales@classic-electronics.co.uk, 
sit our web site www.classic-electronics.co.uk or contact 
sur nearest Classic diszributor. 

• 

classic 
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515 Comment 
The Communications Bill. 

516 Teletopics 
Flat-screen news. Disc developments. News from 
Pace. ITV Digital — the aftermath. New digital 
interface specification. OFT — Colorvision. Safe 
electrical testing. 

518 Windows 2000 
K.F. Ibrahim describes the Windows 2000 PC 
operating system, its boot-up sequence and some 
boot-up faults. There are standalone and server 
versions of the system: this article concentrates on 
the former version, which Microsoft calls 
Professional. 

524 Thomson's ICC17 technology 
Mark Paul begins a detailed investigation of the 
circuitry used in this chassis, starting with the 
complex dual chopper power supply arrangement. 

530 Test Case 475 

537 Jack's Workshop 
The key to profitability is to specialise. You should 
make use of specialist repair services and decide 
what's worthwhile taking on. 

538 New technology from 
Panasonic 
A number of new products will be introduced by 
Panasonic later this year, using a variety of 
technologies. They include flat-screen TV sets, 

digital TV adaptors, IDTV sets, hard-disk 
recorders, DVD-RAM recorders, DVD-Audio 
players and SD Memory Card audio and video 
devices. George Cole takes a look at the company's 
latest developments. 

542 Servicing the Mitsubishi 
TFS6705K monitor 
This 17M. Trinitron-tube monitor's production run 
lasted for several years. Large numbers were sold 
as the Dell VC7EN. In Part 4 of his series Donald 
M. Henry looks at the operation of the power 
supply circuitry. 

546 DX and Satellite Reception 
Terrestrial DX and satellite TV reception reports. 
News on TV broadcasting and satellite band 
changes. A run-down on some current interference 
problems. Roger Bunney reports. 

550 Satellite notebook 
Some digibox faults. An F-connector problem with 
an IF distribution system. Digital channel update. 
Grundig digibox power supply problems. 

552 Monitors 
Guidance on repairing monitors and related 
equipment. 

554 VCR Clinic 

557 Audio faults 
Hints and tips on repairing professional and 
consumer equipment. 

558 TV fault finding 

562 Web service 
Useful websites for TV professionals, technicians 
and enthusiasts. 

565 Next month in Television 

566 Letters 
Replacement line output transistors. Virus control. 
Scams. Silicone sealer. Effect of 100Hz scanning 
on 3D viewing. 

567 Help wanted 

575 What a life! 
A radio problem, then a load of faulty TVs. There's 
plenty of work for those of us who managed to 
survive the storm. Donald Bullock's servicing 
commentary. 
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Possibly largest 
& oldest est. in 

the UK 
Est for 
29 years 

2" — 56" 
Rear 

Projection TV's 
Now in stock 
From only! 
£849.99 
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DVD / VIDEO 
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TV's with 
integrated 
DVD's 

Now in stock 

Nationwide next day delivery service.Visitors by appointment. 
Tel: 44 (0)121 359 7020  Fax:44 (0)121 359 6344 

Phoenix House, 190 Bridge Street West, Newtown, Birmingham B19 2YT 
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* PERIFELEC 
MC 30 A Spectrum Analyser 

• Synthesized satellite cable and TV field strength meter item 
panoramic reception on 14 cm (5.5") screen and digital 
carriers measurement 

• Complete microprocessor and hpLSI 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 (Radio) LA:, BIG, I, D/K/X'. M/N TV standards and Ku and 
C satellite standards 

• Possibility of 32 programs memorized per frequency band 
• Display (2 Lines of 16 characters) 
• Range of measurement of signal strength from 20 to 120 
dBpV, manual or automatic attenuator. 

• Battery life about 1 hour 20 minutes. weight S 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 dBpV 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 • DISEg C. v1.2 switching 

The 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 visualization 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 
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IC 80 AID 
The TC 80 A/D he been designed for the reception of TV Satellite systems 

Due to its weight and size, the TC.402 ND is the ideal 
instrument for the installation of FM and terrestrial TV aerial-. 
as well as CATV 
systems. 

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

• Frequency indication 
with 4 digit LCD display. 

• Analogue and digital measurement. 
• Multi-turn potentiometer to enable tuning 
• Weight including batteries 19 Kg 

IC 402 A/D 

• Analogue and digital measurement 
• Full Band Frequency Sweep. 
• Switchable 14 v or 18 v LNB power supply o 22 KHz tone switching 
• Rechargeable 12 v / 2,6 Ah Battery 
• Weight including batteries' 3,3 Kg 

The TC80 A/D has been designed to aid the installation of analogue and digital satellite systems This high 
quality meter has video and audio output via scars socket on rear and video only via BNC socket on front pant, 
The built in speaker delivers demodulated audio Fr cm any analogue satellite signals 

Full catalogue of 
meters available. 
please phone for 
details 

COASTAL AERIAL SUPPLIES Sole Imponi 
s.srmsers-se.se.g-gggyeggig..esges sessi.  Distributors 

Unit 02, Rudford Industrial Estate, Ford. Arundel 8N18 OBD 
Telephone 01903 723726 Far 01903 725322 Mobile 0976 241505 

ELECTRONICS 
WHOLESALE DISTRIBUTORS 

OF DOMESTIC 
ELECTRONIC APPLIANCES 

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

NEW B GRADE STOCK AT BELOW TRADE PRICE 
LARGE 28m wide screen 16 x 9 format televisions . . from £190.00 
LARGE 32in wide screen 16 x 9 format televisions . . from £75.00 
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  from £50.00 
51cm televisions fast/t  from £100.00 
59cm televisions nicam  from £135.00 
68cm televisions nicam  from £150.00 
78cm televisions nicam  from £350.00 
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  from £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 £39.00 
• Upright/cylinder/bagless vacuum cleaners  from £23.00 
• A large range of audio/Hi-Fi equipment  from £23.00 

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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The Communications Bill 

iThe government's draft Communications Bill was published on May 7, after an 
eighteen-month discussion period 

following publication of a White Paper. It 
made a brief splash, after which public 
interest — if we are to judge by column inches 
in the press — died down quite quickly. After 
all, it's difficult to see what one can make 
much of a fuss about over the Bill's contents. 
There is always the 'unforeseen 
consequences' effect however. One thinks for 
example — well I do, anyway! — of the famous 
beer orders. These split the link between the 
brewers and their public-house estates, the 
idea being that beer would be cheaper 
(because of increased competition on the retail 
side of the trade), consumer choice would be 
increased and the number of breweries would 
increase (because the 'tie' made it difficult for 
smaller breweries to find sales outlets). The 
opposite happened. Well, some cheap beer is 
available, if you look for it, but by and large 
the price of a pint has shot up. There is much 
less choice than twenty years ago, and the 
number of significant breweries (as opposed 
to the microbreweries that, though welcome, 
have insignificant overall effect) has 
substantially decreased. Brewing operations 
have been consolidated, and the pubs are 
nowadays mainly owned by a small number 
of companies whose least concern is to 
provide you and me with a cheap pint. That's 
the rule of unforeseen consequences for you! 
The proposals in the Communications Bill 

could have a similarly perverse outcome. The 
primary objectives, we are given to 
understand, are to loosen the rules that control 
the ownership of the media and lighten day-
to-day regulation. According to Tessa Jowell, 
the Secretary of State for Culture, Media and 
Sport, the aim is to bring the regulations up-
to-date, "removing unnecessary regulatory 
burdens and cutting red tape, but at the same 
time retaining some key safeguards that will 
protect the diversity and plurality of our 
media". Give the media greater freedom and, 
within the economic constraints imposed by 
competition and a little light regulation, let 
them get on with it — to everyone's benefit. It 
could all end up in tears however, though let's 
hope not. 
Ownership could be massively 

consolidated — in fact a main aim seems to be 
to encourage a degree of consolidation — and 
we could all end up paying more for less. As 
with beer. All right the public broadcasters, 
which largely means the BBC, are likely to 
have an enhanced role to play, ensuring a 
degree of diversity in the material available to 
viewers. But even the BBC could find itself in 
a weak position in a broadcasting world 
dominated by massive international media 
corporations. We shall just have to see. It's of 
the essence of unforeseen consequences that 
only time will tell. What the government 
should be prepared to do is to act quickly if 
things seem to be going wrong. 

There will be plenty of opportunity for 
discussing the bill's proposals as the 
government fills in the details — the draft bill 
leaves much still to be decided. There is to be 
a three-month period for consultation and 
scrutiny in Parliament. A bill will then be 
presented to Parliament in November, with the 

The primary objectives are to loosen the rules that control the ownership 

of the media and lighten day-to-day regulation. 

expectation that it would receive royal assent 
in July 2003 and come into effect in about 
November of that year. 
The main proposals set forth in the bill are 

as follows. All rules preventing non-European 
ownership of UK TV and radio licences to be 
scrapped. Restrictions on the ownership of 
more than one national TV or radio network to 
be lifted. Joint ownership of TV and radio 
stations to be allowed. Reform of regulations to 
make it easier for newspaper mergers. Large 
newspaper groups to be allowed to acquire 
Channel 5 or radio licences (this was what led 
to the headlines about Rupert Murdoch's 
prospective entry into the terrestrial TV field in 
the UK). Single ownership of ITV to be 
allowed. A major feature of the Bill is the 
creation of an Office of Communications 
(Ofcom) to take over the responsibilities at 
present carried out by the Independent 
Television Commission, the Radio Authority, 
Oftel, the Broadcasting Standards Commission 
and the Radiocommunications Agency. It 
would have some control over the BBC, a 
significant new departure, but the overall remit 

seems to be to aim for light regulation. It 
would have power, alongside the Office of 
Fair Trading, to ensure competition within the 
communications sector. This sounds rather 
vague, and could in practice depend very 
much on whoever has overall responsibility at 
any particular time. 
Various concerns are beginning to be 

expressed as the "small print" of the Bill is 
examined. The main one so far is about a 
proposal that satellite broadcasting should be 
taxed. Well why not, all other broadcasting is 
in one way or another. But BSkyB is not at all 
happy about the prospect. 
The government is of the opinion that 

changes to media control are required in order 
to respond "to the technological and market 
changes that drive modern media" (Tessa 
Jowell again). Well, maybe. But apart from 
major media consolidation, which hardly 
seems all that desirable, it's not easy to 
foresee the likely practical consequences of 
this Bill. 
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TELETOPIC5 
Flat-screen news 
Toshiba claims to have developed the 
world's first 'large' flexible liquid-crystal 
display, which opens up the possibility of 
displaying images on curved screens and 
developing foldable LCDs. The new display 
has a full-colour capability, SVGA 
resolution, and is super-slim (less than 
0.4mrn deep) with a screen size of 8.4in. It 
uses low-temperature polysilicon active-
matrix TFF (thin-film transistor) technology 
with an extremely thin glass substrate that's 
attached to a flexible sheet. Displays using 
the technology can be manufactured at the 
normal processing temperature. An added 
advantage is increased resistance to shock. 
The new display can be flexed in all 
directions and bent to form a curve with a 
radius as high as 20cm. Toshiba points out 
that previous approaches to developing a 
flexible LCD have involved forming 
transistors on a plastic substrate at an 
extremely low temperature. The 
disadvantage of this is inadequate transistor 
quality and reliability. Possible applications 

Thieves'k leves UK Ltd. has introduced a . 
new range of signal distribution ill 

. equipment for use in the home - 1 
d 

, it's called the atticbox range. The 
main unit, see photograph, 
combines UHF, FM radio, digital 
radio and satellite signal sources 

. ' and provides feeds for four 
different rooms. There is a down-
and-uplink for distributing decoded 
Sky satellite signals. An 'option 
unit' can be added to increase the 
number of LNB inputs and the 
number of outputs to rooms. Small . 
infra-red eye remote-control 
extended units can be used in each 
room for Sky programme selection. . 
For more information Tele ves UK 1 
Ltd. can be reached on 01633 875 . 
821 (phone) or 01633 866 311 
(fax). There's a website at 
vvvvvv.televes.com 

of the new display include TV sets with 
curved screens to provide public-
information displays in trains or buses. 
Toshiba is now developing mass-production 
technology for the display, and the Toshiba 
Matsushita Display Technology Corporation 
expects to launch commercial products in 
2004. 
Philips has announced the development of 
a new LCD technology that will enable • 
ultra-thin LCD screens to be made much 
more cheaply. A variety of base substrate 
materials can be used including flexible 
plastic. The layers of the display are built up 
sequentially on the substrate. Instead of 
filling individual cells with the liquid-crystal 
material, a mixture of liquid-crystal material 
and a polymer precursor is 'spread' on the 
surface then selectively exposed to 
ultraviolet light. This photo-enforced 
stratification (PES) process splits the layer 
into liquid-crystal and polymer parts, with 
liquid-crystal cells separated and covered by 
polymer. No top substrate is required. The 
new technique could be applied to high-
volume, low-cost reel-to-reel 
manufacturing. Initial demonstrations have 

Disc developments 
Canon, Fujitsu, Hitachi, JVC, Phoenix 
Technologies, Pioneer, Sanyo and Sharp 
have established the iVDR Hard-disk Drive 
Consortium — iVDR stands for information 
versatile disk for removable use. The iVDR 
format will make available a lightweight, 
compact removable hard-disk drive that 
suits a wide range of applications from AV 
to PC devices. The consortium aims to 
increase hard-disk capacity from the 
current 40GB to 200-400GB within the 
next two-three years. Multiple iVDR will 
make possible easy building of servers with 

been in monochrome, but Philips expects to 
have a colour plastic LCD screen very 
shortly. 
Matsushita and Toray have announced a 
new joint venture, the Matsushita Plasma 
Display Panel Company Ltd., which will 
build a plant with an initial production 
capacity of 80,000 panels a month in Osaka. 
Japan. Construction of the new plant is to 
start next January, with commercial 
production of PDPs due to start in April 
2004. Once the new plant is brought into 
operation, the Matsushita group will have an 
annual PDP output capacity in excess of 1.5 
million units. 
Sharp is to launch its 30in. widescreen 

LCD TV model, first seen at CES 2002, in 
the UK. It incorporates Sharp's newly-
developed Advanced Super View (ASV) 
technology, which provides a viewing 
angle of 170° and improves the response 
time. The latter significantly reduces 
smearing with fast action. Resolution is 
WXGA, brightness 430cd/m2 and the con-
trast ratio 500:1. As with Sharp's other 
Aquos LCD TV sets, the new model has a 
PC input. 

TB (tera byte) capacity. Present hard-disk 
AV products use 3•5in. fixed hard-disk 
drives: iVDR will use a 2.5in. removable 
hard-disk drive. 
The nine companies behind the Blue-ray 
(blue-violet laser) optical disc (see Teletopic 
April 2002) are about to disclose the full 
system specification with a view to the start 
of licensing for the development and 
manufacture of products that use the format 
Basically Blue-ray is an enhanced version of 
the DVD using a 405nm laser to greatly 
increase the storage capacity of the disc. 

Marata Vision has 
launched two 
Tile Vision units - TV 
sets for wall 
installation in the 
bathroom - with 
26cm and 38cm LCD 
screens. Prices are 
about £1,700 and 
£2,150 respectively, 
plus VAT. The units 
are built into boxes 
5cm deep and 
incorporate heating 
to reduce screen 
steam-up. For further 
information go to 
wwvv. marata.co.uk 
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News from Pace 
Pace Micro Technology has announced the 
world's first integrated twin-tuner, twin-
decoder satellite set-top box range, called 
Puma, with an optional hard-disk drive. It 
has been designed to enable two separate 
digital programmes to be watched on 
separate TV sets, or enable one programme 
to be recorded while another one is being 
watched. Recording can be done with a 
VCR or, with a second model due to be 
launched later this year, an integrated hard-
disk drive. The hard disk will enable 
features such as pause, rewind, fast 

ITV Digital - the aftermath 
There has been very limited interest in ITV 
Digital's broadcasting licences, which were 
readvertised by the ITC. The date for 
awarding new licences has been extended 
from June 13 to July 4. The BBC, ITV and 
Channels 4 and 5 have put forward a 
proposal to run the free-to-view services. 
Reduction in the number of channels to 
enable the signal strength to be improved is 
under consideration — the ITC is being 
advised by the Digital TV Group. NTL has 
acquired ITV Digital's customer database 
for 50p a head. 
ITV Digital's administrators have issued 
guidance to dealers on selling set-top boxes 
for free-to-view use. A payment of £35 plus 
VAT is expected by the administrators for 
all STBs sold or otherwise disposed of, and 
a weekly stock reconciliation form should 
be completed and sent in to them. 
Previously an authorised dealer paid ITV 
Digital £112.50 for a receiver sold without 
a subscription. There is still uncertainty 
over the status of the STBs in people's 
homes 

OFT - Colorvision 
The Office of Fair Trading is to pay 
£4.73m compensation and apologise 
unreservedly to two businessmen for a 
catalogue of errors that led to their 
company, Colorvision, being forced into 
receivership in 1996. This follows an 
investigation by the parliamentary 
ombudsman. The OFT has admitted to 
"maladministration", and says that it "has 
reinforced its procedures to ensure that 
those taking credit license revocation 
decisions do so only on the basis of sound 
evidence". Colorvision relied on consumer 
credit for half its business. The owners of 
Colorvision have rightly been compensated 
for their distress, but what about the 800 or 
so people who worked in the 76 stores? 

Safe electrical testing 
The Health and Salety Executive has 
published a new booklet, Safety in 
electrical testing at work: General 
guidance (INDG354), on how to reduce the 

forwarding and interactivity to be provided. 
There is access to pay-TV channels using 
one or several conditional-access 
technologies: this is tailored to suit various 
markets. Puma currently uses the 
Mediaguard CA system, but Pace has 
licences to integrate other European CA 
systems including Nagravision, Conax, 
Irdeto and VideoGuard. The first model, 
without a hard-disk drive, is expected to go 
on sale in September for about £350. 
Pace has also announced a new modular 
approach to set-top boxes. The Siblings 

possibility of injury while carrying out 
electrical tests. It provides basic guidance 
on safe electrical testing, covering all 
situations where tests are carried out — in 
homes, workshops and on production lines. 
There are four new documents that 
complement the guidance, Engineering 
Information Sheets 35-38. These give more 
detailed information relevant to the 
servicing and repair of domestic appliances 
(EIS35), the servicing and repair of audio. 
TV and computer equipment (EIS36), 
switchgear and control equipment (EIS37) 
and products on production lines (EIS38). 
Copies of these free publications are 
available from HSE Books, PO Box 1999, 
Sudbury, Suffolk C010 2WA. Phone 
01787 881 165, fax 01787 313 995 or order 
on-line at www.hsebooks.co.uk 

New digital interface 
specification 
Hitachi, Matsushita, Philips, Silicon Image, 
Sony, Thomson and Toshiba have set up a 
working group to produce a specification 
for a next-generation digital interface for 
consumer electronic products. The High 
Definition Multimedia Interface (HDMI) 
will link high-definition video and multi-
channel audio via a single cable, building 
on the DVI interface and including 
backwards compatibility. 
The new system uses a small connector 
that's suitable for portable products such as 
digital camcorders. It will work with many 
existing AV interoperability protocols. 

Spares guide update-111 
. The information in our May issue Spares 
Guide relating to Decca and Tatung should 
be updated as follows: 

I Decca. See Tatung (UK) Ltd. Spares for 
chassis up to and including the 110/115 
series are available from D&S Electronic 
Services, Building 15, Unit 4, Stanmore 
Industrial Estate, Bridgnorth, Salop WV15 
5HR. Phone/fax 01746 766 641. 

Tatung (UK) Ltd., Service Division, 
Stafford Park 10, Telford, Shropshire TF3 
3WF. Phone 01952 290 Ill. Dealers only. 
Non-dealers should contact Wizard or 
www.servicebridge.co.uk 

technology will enable operators to use 
digital gateways that can be upgraded with 
voice, video and data functions. To 
minimise operator costs, all upgrades are 
designed to be customer installable, and 
there are common components such as 
power supplies and modems for broadband 
connections. 

iVergent Technologies has launched 
the Picxand PC-DVR plus TV card for 
PCs. It enables a PC to receive the 
analogue TV channels, with full 
Nicam stereo sound, and record 
programmes on the PC's hard disk. A 

unique teletext-based 3Click 
electronic programme guide 
simplifies programme selection for 
recording, while the BlackGold 
Superscan Technology provides 
images comparable to those of the 
best 100Hz TV sets, free from the 
visual distortion that's often present 

with PC/TV cards. The integrated 
Disk Space Manager enables the user 
to catalogue programmes on the hard 
disk. The card is expected to sell for 
about £62. It comes bundled with 
Microsoft Windows Media Player, 
enabling the user to manage playlists 
and burn CDs. Teletext is brought to 

life, with internet-style immediate 
page access, keyword search 
facilities and dynamic links. 
Even a novice PC user can install the 
PC-DVR Plus card in minutes, and the 

integrated sound card means that 
there are no complicated audio jacks 
to connect. Once it has been 
installed, the one-touch set-up tuning 
wizard automatically locates and 
names the five UK analogue TV 
channels and numerous FM radio 
stations. For further information 
apply to John Williams, iVergent 
Technologies, Suite 100, 7 St. 
Margarets Grove, London TW1 1JF, 

phone 7789 201 210 or e-mail 
johnvveivergent.tv There's a website 
at www.ivergent.tv. 
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Windows 2000 
T

here are a number of computer operating systems, such 
as DOS, Windows 98 and Netware 4.11. One or more 
may be loaded into a PC, but only one can be in use at 
any one time. PC operating systems have a number of 

characteristics, such as single- or multi-processing and being 
platform-dependent or -independent. Windows 2000 is a multi-
processing, multi-tasking, multi-threading, platform-
independent operating system. These terms require 
explanation. 

Multi-processing: An operating system that will work with a 
multi-processor motherboard, i.e. a motherboard that contains 
more than one microprocessor chip, is known as a multi-
processing operating system. DOS, Windows 3.x, 95, 98 and 
Novell 2.x, 3.x. 4.0 and 4.10 are all single-processing 
operating systems. Multi-processing systems include Windows 
NT, ME, 2000 and Novell 4.11 and 5.x. 

Multi-tasking: A multi-tasking operating system enables more 

Pb E. V.  fem .  fade  

çànalders  e t! ,  }( tri fl  

Contr-ol Panel 

woote mmingseco mdi..to 
pm mme nvconm. 

INIKI an am to M. bclamaantnn 

  a 

K m Walta  Mdaliemm  m o.m._ mmmeden  utAm. 
anagra m lana, 

M M  W m,  Intern« 
Olenem  Ranna 

Rm. ard  OpInna 
Monona 

a.nan, 

Rapond 
conces 

51,[ m  W m are  Vew,M  We an< 
na m mals 

The Windows 2000 control panel screen. 

GY M*. 

Lm . 

SdmILIM 
Teaks 

4 

Na m. arn 

foe& and 
nab. * 

U P  --

rd IIr qoiee-1 

K.F. Ibrahim 
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Windows 2000 PC 
operating system, 
its boot-up sequence 
and some boot-up 
faults. There are 
standalone and 
server (used for 
workgroups) 
versions of the 
system: this article 
concentrates on the 
former version, 
which Microsoft calls 
Professional 

than one application to run simultaneously, one in the 
foreground and a second or third or more in the background. 
There are two types of multi-tasking: co-operative (Windows 
3.11) and pre-emptive (Windows 95, 98, ME, NT and 2000). 
The first relies on the application in the foreground 
relinquishing control to another application when requested by 
the system. This technique is prone to causing computer crashes 
— when one application refuses to yield to another. With the 
pre-emptive type the operating system retains control so that it 
can force applications to relinquish control as required. 

Multi-threading: A thread is a single basic unit of code 
scheduled for use. A number of threads form a process and a 
number of processes constitute an instruction. A sequence of 
instructions forms a program. Two threads can be used 
simultaneously when two ALUs (Arithmetic Logic Units) are 
available. This is known as multi-threading. 
Up to the Intel 80486, microprocessor chips had only one 
ALU and could thus handle only a single thread at a time. From 
the Pentium onwards processors were manufactured with two 
ALUs to provide multi-threading. DOS, Windows 3, 0/S and 
Novell 2.x and 3.x can recognise only one ALU and are thus 
single-thread operating systems. Windows 95, ME, 2000, NT 
and Novell 4.x and 5.x can use two ALUs and are thus refered 
to as multi-threading systems. 

Platform dependency: An operating system is said to be 
platform-dependent if it can be used with only one type of 
processor, either an Intel-based CISC (Complex Instruction Set 
Code) or an Alpha-based RISC (Reduced Instruction Set Code) 
processor. Operating systems such as Windows NT and 2000 
can be used with either CISC or RISC processors and are 
known as platform-independent systems. To achieve this with 
a RISC motherboard, a software layer known as the Hardware 
Abstration Layer (HAL) is inserted between the computer 
hardware and the operating system. With HAL present the 
operating system is not aware of the type of processor in use. 
RISC processors are faster: they can perform fast 
mathematical operations using fewer (a 'reduced' number of) 
instructions. Examples of CISC processors are the Intel 
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80XXX and Pentium series. Examples of RISC processors are 
the Alpha and OAK type. 

Fully plug-n-play cards 
Modem PC adaptor cards are of the plug-n-play (PnP) type, with 
which IRQ (Interrupt Request), port address and any other 
resource requirements are allocated automatically by a software 
routine that checks the resources available and allocates the first 
available ones to the card. Three requirments must be met for 
successful PnP installation of a device: the device itself must be of 
the PnP type, the motherboard must have a PnP BIOS (Basic Input 
Output Services) chip and the operating system must support PnP 
installation. Such operating systems include Windows 95, 98, ME 
and 2000. 
During the boot-up, the PnP BIOS chip helps to resolve 
conflicts as devices mounted on the motherboard and peripherals 
plugged into slots compete for access to limited system resources. 
This continues after the boot-up, with the BIOS chip providing 
configuration services. It enables resources to be allocated and 
relocated even after the operating system has been loaded. 

Device Manager 
The Device Manager is a utility introduced by Microsoft and used 
with Windows 95, 98, ME and 2000 but not NT. It provides a 
graphical representation of all the devices that have been 
configured and can be be accessed by selecting the system icon in 
the control panel. It lists all the hardware devices, their properties, 
drivers and the resources allocated to them. Problems are indicated 
by three red symbols: 

@This indicates that either a device is not present, that it's not 
installed or that there's a resource conflict. 

CD This indicates that not all drivers have been installed. 

® This indicates severe resource conflict, with the offending 
item disabled. 

By double-clicking on the offending symbol, the device 
properties, including its drivers and resource allocation (IRQ and 
port address), can be examined and in some cases modified. 

File systems 
Three file systems are in common use: the 16-bit FAT (File 
Allocation Table), the 32-bit FAT32 and NTFS (New Technology 
File System). FAT is a basic standard that can be used by DOS 
and almost all other operating systems including Windows 95, 98, 
NT and 2000 as well as Novell systems. FAT-formatted partitions 
use filenames with a maximum of 11 characters (8.3 format) for 
DOS and 255 characters for Windows 95, 98, ME and 2000, also 
NT. It uses 12- or 16-bit binary numbers to identify clusters and 
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The Windows 2000 computer management screen. 

C:\ drive 2GB or more, NTFS, 
Windows 2000 

other 
partitions 

(a) 

C DOS 
1GB. FAT 

D:\ 2GB or more, NTFS. 
Windows 2000 

other 
partitions 

(b) 

C:\ Win98 
1GB. FAT32 

D:\ 2GB or more, NTFS. 
Windows 2000 

other 
partitions 

(c) 

Fig. 1: Typical hard-disk configurations. (a) Single-boot 
configuration, (b) and (c) dual-boot configurations 

thus provide a maximum hard-disk capacity of 2GB. 
Partitioning a hard disk is carried out by the DOS FDISK 
command, which generates a menu that enables the user to divide 
the hard disk into one or two partitions, a primary and an extended 
partition. The extended partition can be further divided into a 
number of logical drives (up to 25) such as D:, E: and so on. Each 
partition and logical drive is allocated a proportion of the total disk 
space. 
The partition where the operating system is to be loaded, 
normally drive C:, must be a primary partition and must be made 
active. Failure to do this will result in the BIOS being unable to 
detect and load the operating system at start up. 
FAT32 uses 32-bit numbers to identify clusters, thus increasing 
the maximum supported disk capacity to 2,048GB (2TB). 
Windows 95 onwards can use FAT32. 
NTFS is faster than FAT and FAT32. It can use names up to 255 
characters long and very large partitions. The other advantage is 
that it provides an extended list of attributes and security features 
compared with FAT's limited attributes. It suffers from the fact 
that it can be used with only two operating systems, Windows NT 
and 2000. 

Installation 
The minimum hardware requirements (microprocessor type and 
speed, system memory and hard-disk space) specified by 
Microsoft for a machine that's to have Windows 2000 
Professional installed are theoretical limits. A PC that has this 
minimum hardware specification will be very slow — if it ever gets 
off the ground. In practice the following is considered to be 
satisfactory: a Pentium 400MHz (preferably 800MHz) 
microprocessor; 64MB (preferably 128MB) of memory; 1GB 
(preferably 2GB) of hard-disk space and a CD-ROM drive 
(preferably x52). Typical hard-disk configurations are shown in 
Fig. I. 
Microsoft supplies an installation CD-ROM disk from which the 
operating system can be installed. Windows 2000 is a multi-boot 
operating system. This means that it can be installed in a PC which 
already has an operating system such as DOS or a previous 
version of Windows installed. The two systems can coexist in the 
same PC. At boot-up a menu will be displayed enabling the user to 
select one of the two or more operating systems installed. If DOS 
is to be one of the operating systems it must be installed first — if it 
is installed last it will remove all previously installed operating 
systems. 
To install Windows 2000 with an Intel-based DOS PC, boot up 
into DOS, make the CD-ROM drive (normally DA) the working 
directory, change the directory to i386 and enter WINNT at the 
prompt, i.e. >D:\i386\W/NNT. 
The installation wizard will then be launched and you will be 
asked to fill in a number of details and settings, including name 
and organisation (which could be anything), name of administrator 
(which is Administrator by default) and a password (which is case 
sensitive) of your choosing. You will also be asked to specify the 
partition where the system folder is to be located. This is normally 
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BIOS 

Master Boot Record 

1 
NTLDR 

BOOT iNi 

Fig. 2. Boot-up 

sequence with a 

dual-boot PC. 

Boot Loader Menu 

Windows 2000 

NTDETECT 

NTOSKRNL 

Log-in screen 

DOS 

BOOTSEC.DOS 

DOS prompt 

a folder called 
WINNT. If a 
separate partition 
to that used for 
DOS is selected, 
you are given the 
options to format 
it into FAT or 
NTFS. 
At the end of 
the installation 
process you are 
asked if you want 
to log on 
automatically. 
This option is 
appropriate only 
if you have no 
security 
requirements, as 
in the case of a 
standalone PC in 
someone's home. 
Otherwise, a log-
on window will 
appear each time 
the PC boots up 
and you will have 
to enter a user 
name and a 
password. 
The same 
procedure is used 

to install Windows 2000 with a PC that has Windows 95, 98, ME 
or NT installed, except that WINNT32 must be entered in the 
RUN command line. 

With a single-boot PC that has no previously installed operating 
system the Windows 2000 installation CD can be used directly as 
a boot CD, provided the boot sequence in CMOS is set for CD-
ROM to be the first boot. The set-up Wizard will be launched and 
the installation process begins. 

The Windows 2000 boot-up process 
The PC boot-up process consists of two phases. The first is the 
BIOS phase, which is common to all operating systems. In this 
phase BIOS routines stored in a BIOS ROM chip are carried out to 
prepare for loading the operating system itself, be this DOS, 
Windows or Novell. The second phase loads the operating system 
and is operating-system specific. Since Windows 2000 is a 
multiprocessing system, there are two boot-up sequences, one for 
CISC and the other for RISC processors. The following is the 
sequence for CISC-processor PCs. 
The BIOS phase of the boot-up process is as follows. At switch-
on the processor is reset and BIOS is loaded. BIOS then runs the 
POST (Power On System Test), loads the HD driver and loads the 
master boot record (MBR) into memory. MBR searches the 
partition boot record (PBR) of the hard disk for an active partition 
and loads the boot sector into memory. 
Phase two consists of loading five system files: NTLDR (NT 
loader); BOOT.INI; NTDETECT.COM; and NTOSICRNLEXE 
(operating system kernel). 
The following is a more detailed account of phase two. 

(1) The boot sector loads and initialises the NT loader (NTLDR) 
which begins the boot sequence. NTDLR changes the processor 
memory access to a 32-bit flat (linear) memory model and starts a 
minifile system that depends on whether the FAT or NTFS file 
system is used. 

(2) The NT loader reads file BOOT.INI to construct the Boot 
Loader Menu (BLM). This menu appears on-screen for user 
selection with timeout (30 seconds by default) after which the 

default operating system is selected. F8 may be pressed at this 
stage for troubleshooting purposes. In single-boot machines the 
menu is bypassed. 

(3) NTLDR loads the operating system selected from the BLM. 
(4) If Windows is selected, NTDETECT.COM is carried out. It 
checks the hardware and builds a hardware list. 

(5) Control of the computer is now passed to the operating system 
kernel NTOSICRNL.EXE. This final stage of the boot-up process 
consists of three phases: the kernel load phase; the kernel 
initialisation phase; and the log-on phase. The latter normally 
consists of a log-on screen which asks the user to enter a user 
name and a password (the password may be blank). This phase is 
bypassed if automatic log-on is selected at the installation stage. 

Those familiar with Windows NT will realise that the boot-up 
routine, including system file names, for Windows 2000 is 
identical to that for NT. 
With a dual-boot PC, if the second operating system is DOS, 
BOOTSECT.DOS is loaded after the Boot Loader Menu, followed 
by the DOS prompt. 
Try booting up Windows 2000 Professional. Observe the boot-up 
sequence as displayed on the screen. If it's a dual-boot system, the 
menu will appear with the default operating system highlighted 
and a countdown. 
Fig. 2 illustrates the boot-up sequence with a dual-boot PC. 

The BOOT.INI file 
This is the only file, in text form, that can be changed and edited. 
Unlike Windows NT4, with which BOOT.INI is a read-only file 
(attribute R), with Windows 2000 it has attributes H (hidden) and 
S (system). It can, therefore, though hidden be edited without 
having to change its attributes. 

Table 1: Typical BOOT.INI file. 

[boot loader] 
timeout=30 
default=multi (0) disk (0) rdisk (0) partition (2) WVINNT 
[operating syste ms[ 
multi (0) disk (0) rdisk (0) partition (2) \WINNT="Microsoft Windows 
2000 Professional" 
C:\="MS-DOS" 

A typical BOOT.INI file is shown in Table 1. It contains two 
sections: boot loader and operating systems. The boot loader 
contains two settings, default and timeout. Default specifies the 
path to the folder (default WINNIT) where the operating system 
resides. The default operating system is selected if no other 
operating system is present or none is selected during the timeout 
period. Timeout is the time (default value 30 seconds) allowed for 
the user to select an operating system from the boot menu. The 
second section, operating systems, lists the path to each available 
operating system that's been loaded in the PC. 
Two operating systems are listed in Table 1, Windows 2000 and 
DOS, with Windows 2000 as default. The path for Windows 2000 
is contained in the part of the line before the = sign. Mu/ti (0) 
indicates an IDE or EIDE drive (scsi is used for SCSI drives), with 
(0) giving the number of the hard-disk drive. Disk (0) is always (0) 
for multi — for SCSI drives the number in brackets would be 
between 0-6 to specify the SCSI ID. Rdisk (0) indicates that the 
drive is master (1 is used for slave) — for SCSI it's always (0). 
Partition (2) points to the second partition of the hard disk. 
WINNT specifies the name of the folder where System32 folder 
and system files are placed. 
The part of the line after the = sign, within the " " marks, is the 
text that appears in the boot loader menu to describe the operating 
system. 
The BOOT.INI file can be edited using DOS editor or it can be 
opened up within Windows. Editing can be carried out in three 
ways: 
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(1) Boot up and select DOS from the boot-up menu (if DOS is 
available as a previous operating system). Change the working 
directory to CA and type EDIT BOOT.INI at the prompt. An 
editable BOOT.INI file will be displayed. Note that although 
BOOT.INI with attributes H and S will not be shown in directory 
listing DIR, it may be listed if either the ATTRIB or DIR/A 
command is used. 
(2) Boot up into Windows 2000 and open the command line (Start 
> Run > enter CMD > OK). Change the working directory to C:. 
Carry out (1) above. 

(3) From the desktop, double click on My Computer > double 
click on CA > Tools form bar menu > Folder options > View > 
click on Show Hidden Files > click to remove tick on Hide 
protected operating system files > click Yes to warning > Apply > 
OK. BOOT.INI will now be displayed. Double click on 
BOOT.INI to open. Edit as necessary, save and exit. 

Boot-up process with RISC-processor PCs 
Phase one is the same as with C1SC-processor based PCs. In phase 
two, instead of the NT loader the resident ROM firmware 
examines the BIOS Parameter Block (BPB) to verify that it 
contains the FAT file system. The firmware then proceeds to load 
OSLOADER.EXE and passes control to it, along with the results 
of the hardware detection determined by the POST routine. 
OSLOADER.EXE then loads NTOSKRNL.EXE followed by 
HAL.DLL, hardware-specific files (extension .PAL) and system 
files. NTOSKRNLEXE then loads the device drivers. 
Note that with a RISC processor-based PC (a) the POST routine 
gathers the hardware information and passes it to the operating 
system kernel, hence the absence of NTDETECT.COM, and (b) 
the Boot menu is stored in a non-volatile RAM, thus there's no 
need for a BOOT.INI file. 

Advanced options menu 
Windows 2000 provides an Advanced Options Menu for 
troubleshooting purposes. Use it in cases of failure to boot up 
caused by a missing boot file, the introduction of new hardware or 
a new application. The Advanced Options Menu can be brought 
up by pressing F8 during the boot-up process. It provides a 
number of options that can be used in cases where normal booting 
up is not possible. The options are as follows. 

(1) Safe Mode. Enables the most basic drivers and services 
including VGA 4-bit colour, 640 x 480, 60Hz refresh rate; mouse; 
keyboard; hard disk; CD-ROM drive; PS/2 (not serial) mouse. As 
far as Microsoft is concerned, serial mouse, sound card and 
network adaptor card are non-standard devices. 

(2) Safe Mode with command prompt. Loads standard device 
drivers as Safe Mode with a command-prompt interface. Note that 
Windows 95/98/ME Safe Mode includes only keyboard, hard disk 
and monitor. 

(3) Safe Mode with networking. Loads Safe Mode devices with the 
drivers and services necessary for networking. 

(4) Enable VGA Mode. Loads the VGA graphics driver only. This 
option is enabled with all Safe Mode boot options. 

(5) Last Known Good Configuration. If the PC fails to boot up as a 
result of changes in the registry, caused by loading new drivers for 
example, the previous configuration can be obtained by selecting 
this option. This may be useful where, for example, new drivers 
have been loaded causing a boot-up failure. 
This option is possible because Windows 2000 maintains several 
complete copies of the system configuration in the registry. 

(6) Directory Services Restore Mode. Restores a corrupt directory 
database. This is only for servers that are Domain Controllers. 

(7) Debugging Mode. Initiates the debugging process to gather 
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The Windows 2000 task manager screen. 

debugging data for future diagnostics. Available only with 
Windows 2000 servers. 

Common boot-up faults 
Boot-up faults mean that the system will not boot up in Windows 
and/or DOS or another operating system if the PC is a multi-boot 
one. A Windows 2000 boot-up or start-up disk may therefore be 
very helpful. Unlike the DOS start-up disk however, which can be 
used to boot up the machine independently of the hard disk, the 
Windows 2000 disk contains what Microsoft calls 'system files', 
namely NTLDR, NTDETECT and BOOT.INI, but not 
NTOSKRNL. The latter resides on the hard disk in the 
WINNT/System32 directory. It follows that a Windows 2000 
boot-up disk can boot the PC into Windows 2000 only if it can 
correctly locate and load up the kernel NTOSKRNL file from the 
hard disk. As mentioned earlier, the location of the kernel file is 
specified in BOOT.INI. Since BOOT.INI is machine-specific, it 
follows that each machine must have its own specific boot-up 
disk. 
Boot-up faults are invariably caused by missing or corrupted 
boot files. This is another reason for creating and keeping a 
machine-specific boot-up disk, which will enable missing files to 
be copied back from the boot-up disk as necessary. 

Creating a Windows 2000 start-up disc 
For a CISC-type processor PC, proceed as follows. Boot up a 
Windows 2000 Professional machine, insert a floppy disc and 
format it using the Windows 2000 format utility (My Computer > 
right click on floppy A:\ > select Format > enter a label such as 
W2K boot > Start > Warning to the effect that data on the disk 
will be lost > press OK to the warning > exit when finished). 
Copy the following files from the hard disk (normally drive CA) 
to the floppy disk: BOOT.INI; NTLDR; NTDETECT.COM; 
BOOTSECT.DOS (for multi-boot into DOS). 
Remove the disk and label it W2K Boot or any other appropriate 
name of your choosing. 
You can test the boot-up disk by inserting it in the floppy drive 
and restarting the PC. The PC should boot up in Windows 2000 
Professional. If not, check that the boot-up sequence in the CMOS 
set-up is set to the floppy drive as the first boot-up option. 
With a RISC-type processor PC, format a floppy disk as above 
and copy the following files: OSLOADER.EXE; HAL.DLL; 
*.PAL. 

Recovery console 
Use of a boot-up disc is not the only way in which a start up can 
be attempted in the event of failure to do so normally. An 
installation disk is a start-up CD, and can be used to boot up a PC. 
After installing drivers the user is asked to select a Repair option 
by pressing R or an install option. Selection of the Repair option 
will set up the Recovery Console. The user is asked to select a 
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console (one is usually available and 1 is selected). Before you are 
allowed to enter the Recovery Console, a user name and password 
must be entered. The user name must be the administrator or any 
other user name with equivalent rights. 
A prompt, very similar to the DOS prompt, will appear with 
WINNT as the working directory, i.e. DAWINNT> 
Some DOS commands can be used, including DIR and COPY, 
but the majority of the Recovery Console commands are different. 
Examples are LIST SVC to list services, and ENABLE and 
DISABLE to start and terminate services or applications. 
The DISABLE command is very useful when a boot-up failure 
occurs as a result of a new application refusing to terminate, 
causing a crash. 
Recovery Console can be used to copy missing files from say a 
floppy disk to the hard disk. 
A full list of commands can be obtained by typing in HELP. 

Boot-up error messages 
The following is a list of typical boot-up error messages, their 
meanings and solutions. 

(1) Message "NTLDR missing". The solution is to copy the 
NTLDR file from a Windows 2000 boot-up disk or from a known-
good Professional system. Copying can be carried out in two 
ways. One is to boot up using a start-up disk and then copy from 
the floppy disc to CA. The other is to open the Recovery Console 
and copy NTLDR from a floppy disc to CA. 

(2) Message "I10 error accessing bootsector file" is displayed 
when attempting to boot a multi-boot PC to DOS. It means that the 
BOOTSECTOR.DOS file is missing. The solution is to copy from 
a floppy disk in the same way as fault (1). 

(3) Message "NTDETECT failed". The solution is to copy the 
NTDETECT file from a floppy disk in the same way as above. If 
the PC is a multi-boot one with DOS as one operating system 
available, you can boot up into DOS then copy the NTDETECT 
file from the floppy disk. 

(4) Message "NTOSKRNL missing or corrupt: please install a 
copy". This does not normally mean that the NTOSKRNL.EXE 
file is actually missing or corrupted: the most likely cause is a 
missing BOOT.INI file or an incorrect entry in it. 
The solution is first to check that the BOOT.INI file is present 
and that its contents are correct. This can be done by booting up in 
DOS if available, or booting from a Windows 2000 start-up disk, 
or by entering the Recovery Console. If the BOOT.INI file is 
missing, copy it from a boot-up disk. If the BOOT.INI file is 
present, check its contents and edit if necessary. It may be easier to 
copy the file than attempting to edit it. Remember that the 
BOOT.INI file is machine-specific. 
To copy the BOOT.INI file or edit it, use the same procedure as 
used for copying the NTLDR or other boot files. 
If BOOT.INI is not the cause of the problem, copy 
NTOSKRNL.EXE from the Windows 2000 installation disc. 

K.F. Ibrahim is Technical Development Manager of 
the Digital Village at the College of North West 
London. He is author of several books, including PC 
Operation and Repair (second edition) and Digital 
Television. 
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electronics ready to plug into a host of video morktors or AV equpment which 
are fitted with a rxmposrte video or SCART input The composite video output 
will also plug directly into most video recorders, allowing reception of TV 
channels not normally receivable on most television receivers' (TELE-
BOX MB) Push button controls on the front panel allow recepten of 8 fully 
tuneable 'off air' UHF colour televisen channels TELEBOX MB omens virtu-
ally all televisen frequencies VHF arid UHF including the HYPERBAND as 
used by most cable TV operators. Ideal for desktop computer video sys-
tems & PIP (picture in picture) setups For complete compatibility - even for 
monitors without sound - an integral 4 watt aude amplifier and low level Hi Fi 
audio output are provided as standard Brand new - fully guaranteed. 

TELEBOX ST for composite video input type monitors  £36.95 
TELEBOX STL as ST but fitted with integral speaker  £39.50 
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95 
For overseas PAL versions state 5.5 or 6 mHz sound specification. 
'For cable I hyperband signal reception Telebox MB should be con-
nected to a cable type service. Shipping on all Telebox's, code (B) 

State of the art PAL (UK spec) UHF TV tuner module 
with composite 1V pp video & NICAM hi fi stereo sound 

outputs Micro electronics all on one small PCB only 73 x 
60 x 52 mm enable full tuning control via a simple 3 wire link to 

an IBM pc type computer. Supplied complete with simple working 
program and documentation. Requires +12V & + 5V DC to operate 
BRAND NEW - Order as MY00.  Only £39.95  code (B) 

See wbwr.distel.co.uiddata_my00.htm for picture + full details 

TV SOUND & 

VIDEO TUNER 
CABLE COMPATIBLE • 

HARD DISK DRIVES 2fi" - 14" 
2ti' TOSHIBA MK1002MAV 1.1 Gb laptop(12 5 mm H) New £59.95 
28" TOSHIBA MK4313MAT 4.3Gb laptop (82 mm H) New £105.00 
28" TOSHIBA MK6409MAV 6.1Gb laptop (12.7 mm H) New £98.00 
211" TOSHIBA MK1814GAV 18 Gb laptop (12 mm H) New £149.95 

£15.95 
£199.00 
£59.95 
£59.95 
£69.00 
£49.00 
£49.95 
£69.95 
£69.95 
£99.00 
£195.00 
£99.00 
£195.00 
£345.00 

28" to 3fi" conversion kit for Pc's, complete with connectors 
38" COMPAQ 313706-821 (IBM) 9 gb ULT/SCSI3  New 
38" FUJI FK-309-26 20mb MFM I/F RFE 
3fi" CONNER CP3024 20 mb IDE I/F (or equiv.) RFE 
3fi" CONNER CP3644 40 mb IDE I/F (or equiv.) RFE 
3fi" QUANTUM 405 Prodrive 42mb SCSI I/F, New RFE 
5e MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE 
5e SEAGATE ST-238R 30 mb RLL I/F Refurb 
5e CDC 94205-51 40mb NH MFM I/F RFE tested 
St HP 97548 850 Mb SCSI RFE tested 
5, HP C3010 2 Gbyte SCSI differential RFE tested 
8"  NEC D2246 85 Mb SMD interface. New 
8"  FUJITSU M2322K 160Mb SMD I/F RFE tested 
8"  FUJITSU M2392K 2 Gb SMD I/F RFE tested 
Many other floppy d H drives, IDE, SCSI. ESDI etc from stock, 
see website for full stock list. Shipping on all drives is code (C) 

IC's -TRANSISTORS - DIODES 
OBSOLETE - SHORT SUPPLY - BULK 

10,000,000 Items EX STOCK 
For MAJOR SAVINGS 

CALL or see web site www distel co uk 

COMPUTER MONITOR SPECIALS 
Legacy products 

High spec genuine multysync. 
CGA, EGA, VGA, SVGA 

Mitsubishi FA3415ETXL 14" SVGA Muttisync colour monitor with fine 
0.28 dot pitch tube and resolution of 1024 x 768 A van-s, ety of 'flouts allows connecbon to a host of computers 
including IBM PC's in CGA, EGA, VGA & SVGA 
modes. BBC, COMMODORE (ncluding Amiga 1200), 
ARCHIMEDES and APPLE. Many features. Etched 
faceplate. teal switching and LOW RADIATION MPR 

.  specification. Fully guaranteed, in EXCELLENT little 
used condition Tilt & Swivel Base £4.75 

VGA cable for IBM PC included. Only £129 (E)  CG73 Order as 

External cables for other types of computers available - CALL 

Generic LOW COST SVGA Monitors 
We choose the make, which includes Compaq, 

lvtitsubushi, IBM, etc. Supplied ready to run with all 
cables, Standard RTB 90 day guarantee. 

14" 
£59.00 
order TD84 

15" 
£69.00 
order TG21 

17" 
£79.00 
order TJ66 

Supplied in good used condition Shipping code (D) 

VIDEO MONITORS 
PHILIPS HCS35 (same style as CM8833) attractively styled 14' 
colour monitor with both RGB and standard composite 15.625 
Khz video inputs via SCART socket and separate phono jacks. 
Integral audio power amp and speaker for all audio visual uses. 
Will connect direct to Amiga and Atari BBC computers. Ideal for all 
video monitoring I security applications with direct connection 
to most colour cameras. High quality with many features such as 
front concealed flap controls, VCR correction button etc. Good 
used condition - fully tested - guaranteed OnIV £99.00 
Dimensions: w14- e Hier  1511" D.  ID) • 
PHILIPS HCS31 Ultra compact 9" colour video monitor with stan-
dard composite 15.625 Khz video input via SCART socket. Ideal 
for all monitoring / security applications. High quality, ex-equipment 
fully tested & guaranteed (possible minor screen bums). In attrac-
tive square black plastic case measuring W10" x H10" x 13fi" D. 

240 V AC mains powered.  Only £79.00 (o) 

INDUSTRIAL COMPUTERS 
Tiny shoebox sized industrial 40 Mhz 386 PC system measuring 
only (mm) 266 w X 88 h X 272 d. Ideal for dedicated control appli-
cations running DOS, Linux or even Windows Steel case con-
tains 85 to 265 V AC 50 / 60 hz 70 Watt PSU, a 3 slot ISA passive 
backplane and a Rocky 318 (PC104) standard, single board com-
puter with 8 MByte NON VOLATILE solid state 'Disk On Chip' 
RAMDISK. System comprises: Rocky 318 (PC104) SBC ISA card 
with 40MHz ALi 386SX CPU, 72 pin SIMM slot with 16 Mbyte 
SIMM, AMI BIOS, battery backed up real time clock. 2 x 9 pin D 
16550 serial ports. EPP/ECP printer port, mini DIN keyboard con-
nector, floppy port, IDE port for hard drives up to 528 MByte 
capacity, watchdog timer and PC/104 bus socket. The 8 MByte 
solid state 'disk on a chip' has its own BIOS, and can be fdisked, 
formatted & booted. Supplied BRAND NEW fully tested and guar-
anteed. For full data see featured item on website. Order as 0G36 

100's of applications inc:  Only £99.00 (D) 
firewall routers robotics etc 

f.  19" RACK CABINETS 
s e %  Europe's Largest Stocks of 

quality rack cabinets, 
enclosures and accessories. 
Over 1000 Racks from stock 

This month's special 

33 I 42 I 47 U - High Quality 
All steel Rack Cabinets 

Made by Eurocrat Enclosures Ltd to the highest pos-
sible spec, rack features all steel construction with 
removable side, front and back doors. Front and 
back doors are hinged for easy access and all 
lockable with five secure 5 lever barrel locks. 
The front door is constructed of double walled 
steel with a 'designer style' smoked acrylic front 
panel to enable status indicators to be seen 
through the panel, yet remain unobtrusive. 
Internally the rack features fully slotted rein-
forced vertical fixing members to take the heavi-
est of 19" rack equipment. The two movable 
vertical fixing struts (extras available) are pre 
punched for standard 'cage nuts'. A mains dis-
tribution panel internally mounted to the bottom 
rear, provides 8 x IEC 3 pin Euro sockets and 1 x 
13 amp 3 pin switched utility socket. Overall ventila-
tion is provided by fully louvered back door and double skinned top 
section with bp and side louvres. The top panel may be removed 
for fitting of integral fans to the sub plate etc. Other features 
include: fitted castors and floor levelers, prepunched utility panel at 
lower rear for cable / connector access etc. Supplied in excellent, 
slightly used condition with keys. Colour Royal blue some grey 
available - CALL - Can be supplied in many other configurations. 

TEST EQUIPMENT & SPECIAL INTEREST ITEMS ut, •  r;4Eprle 
MITSUBUSHI FA3445ETKL 14" Ind. spec SVGA monitors 
FARNELL 0-60V DC @ 50 Amps, bench Power Supplies 
FARNELL AP3080 0-30V DC @ 80 Amps, bench Suppy 
KINGSHILL CZ403/1 0-50V @ DC 200 Amps - NEW 
1kW to 400 kW - 400 Hz 3 phase power sources - ex stock 
IBM 8230 Type 1, Token ring base unit driver 
Wayne Kerr FtA200 Audio frequency response analyser 
INFODEC 1U, 24 port, RJ45 network patchpanels. #TI-193 
3COM 16670 12 Port Ethernet hub - RJ45 connectors #LD97 
3COM 16671 24 Port Ethernet hub - RJ45 connectors 
3COM 16700 8 Port Ethernet hub - RJ45 connectors NEW 
IBM 53F5501 Token Ring ICS 20 port lobe modules 
IBM MAU Token ring distnbution panel 8228-23-5050N 
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE I/O 
ALLGON 8360.11805-1880 MHz hybrid power combiners 
Trend OSA 274 Data Analyser with G703(2M) 64 i/O 
Marconi 6310 Programmable 2 to 22 GHz sweep generator 
Marconi 2022C 10KHz-1GHz RF signal generator 
HP16508 Logic Analyser 
HP3781A Pattern generator & HP3782A Error Detector 
HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts 
HP6264 Rack mount variable 0-20V @ 20A metered PSU 
HP54121A DC to 22 GHz four channel test set 
HP8130A opt 020 300 MHz pulse generator, GPIB etc 
HP Al, AO 8 pen HPGL high speed drum plotters - from 
HP DFtAFTMASTER 1 8 pen high speed plotter 
EG+G Brookdeal 95035C Precision lock in amp 
Keithley 590 CV capacitor / voltage analyser 
Racal ICR40 dual 40 channel voice recorder system 
Fiskers 45KVA 3 ph On Line UPS - New batteries 
Emerson AP130 2,5K VA industrial spec.UPS 
Mann Tally MT645 High speed line printer 
Intel SBC 486/1335E Multibus 486 system. 8Mb Ram 
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£245  HP6030A 0-200V OC @ 17 Amps bench power supply  £1950 
£995  Intel SBC 486/125C08 Enhanced Multibus (MSA) New  £1150 
£1850  Nikon HFX-11 (Ephiphot) exposure control unit  £1450 
£3950  PHILIPS PM5518 pro TV signal generator  £1250 
EPOA  Motorola VME Bus Boards & Components List. SAE / CALL £P0A 
£760  Trio 0-18 vdc linear. metered 30 amp bench PSU. New  £550 
£2500  Fujitsu M3041R 600 LPM high speed band printer  £1950 
£49  Fujitsu M3041D 600 LPM printer with network interface  £1250 
£69  Siemens K4400 64Kb to 140Mb demux analyser  £2950 
£89  Perkin Elmer 299B Infrared spectrophotometer  £500 
£39  Perkin Elmer 597 Infrared spectrophotometer  £3500 

£P0A  VG Electronics 1035 TELETEXT Decoding Margin Meter  £3250 
£45  LightBand 60 output high spec 2u rack mount Video VDA's £495 
£550  Sekonic SD 150H 18 channel digital Hybrid chart recorder  £1995 
£250  B&K 2633 Microphone pre amp  £300 
£P0A  Taylor Hobson Tallysurf amplifier / recorder  £750 
£4500  ADC SS200 Carbon dioxide gas detector / monitor  £1450 
£1550  BBC AM20/3 PPM Meter (Ernest Turner) + drive electronics  £75 
£3750  ANRITSU 9654A Optical DC-2.5G/b waveform monitor  £5650 
EPOA  ANRITSU ML93A optical power meter  £990 
£1800  ANRITSU Fibre optic characteristic test set  £P0A 
£475  R&S FTDZ Dual sound unit  £650 
£P0A  R&S SBUF-E1 Vision modulator  £775 
£7900  WILTRON 66308 12.4 I 20GHz RF sweep generator  £5750 
£550 TEK 2445 150 MHz 4 trace oscilloscope  £1250 
£750 TEK 2465 300 Mhz 300 MHz oscilloscope rack mount  £1955 
£1800 TEK TDS380 400Mhz digital reanime + disk drive. FFT etc  £2900 
£P0A TEK TDS524A 500Mhz digital realtime + colour display etc £5100 
£3750  HP3585A Opt 907 20Hz to 40 Mhz spectrum analyser  £3950 
£4500  PHILIPS PW1730/10 60KV XRAY generator & accessories EPOA 
£1499  VARIACS - Large range from stock - call or see our website 
£2200 CLAUDE LYONS 12A 240V single phase auto, volt. regs £325 
£945 CLAUDE LYONS 100A 240/415V 3 phase auto volt regs £2900 

ALL MAIL TO 
Dept W, 29 / 35 Osborne Rd 

Thornton Heath 
Surrey CR7 8PD, UK 

Open Mon - Fri 9.00 - 5:30 

33U 
Order as BC44 
External dimensions 
mm=1625H x 635D x 
603 W. (64' H x 25-

D s 238" W) 
Only 

£245 

42U 
Order as DT20 
External dimensions 
mm=2019H x 6350 x 
603 W. (79.5' H x 25" 
Da 2311" W) 
Only 

£345 

47U 
Order as RV36 
External dimensions 
mm=2235H x 6350 x 
603 W. (88- H x 25" 
D s 23fl" W) 
Only 

£410 
Call for shipping quo ation 

COLOUR CCD CAMERAS ev_ 
undoubtedly a miracle of modern technology & 
our special buying power ! A quality product fea- 
turing a fully cased COLOUR CCD camera at a t9,4 
give away price! Unit features full autolight sensing for 

use in low light & high light 
applications. A 10 mm fixed focus 
wide angle lens gives excellent focus 
and resolution from close up to long 
range. The composite video output will 
connect to any composite monitor or TV 
(via SCART socket) and most video 
recorders. Unit runs from 12V DC so 
ideal for security & portable applica-
tions where mains power not available. 

Overall dimensions 66 mm wide x 117 deep x 43 high. Supplied 
BRAND NEW & fully guaranteed with user data, 100's of applica-
tions including Security. Home Video, Web TV, Web Cams etc. etc. 

Order as LK33  ONLY £79.00 or 2 for £49.00 (e) 

SOFTWARE SPECIALS 
NT4 WorkStation, complete with service pack 3 
and licence - OEM packaged.  ONLY £89.00 (a) 
ENCARTA 95 - CDROM, Not the latest - but at this price I £7.95 
DOS 5.0 on 3fi" disks with concise books c/w QBasic .  £14.95 
Windows for Workgroups 3.11+ Dos 6.22 on 3.5" disks  £55.00 
Windows 95 CDROM Only - No Licence -  £19.95 
Wordperfect 6 for DOS supplied on 3fi" disks with manual £24.95 

shipping charges for software is code B 

SOLID STATE LASERS 
Visible red. 670nm laser diode assembly. Unit runs from 5 V DC at 
approx 50 mA. Originally made for continuous use in industrial bar-
code scanners, the laser is mounted in a removable solid aluminium 
block, which functions as a heatsink and rigid optical mount. Dims of 
block are 50 w x 50 d x 15 h mm. Integral features include over tem-
perature shutdown, current control, laser OK ouput, and gated TTL 
ON / OFF. Many uses for experimental optics, c,omms & lightshows 
etc. Supplied complete with data sheet. 

Order as TD91  ONLY £24.95 (A) 

DC POWER SUPPLIES 
Virtually every type of power supply you 
can imagine.Over 10,000 Power Supplies 

Ex Stock - Call or see our web site. 

RELAYS - 200,000 FROM STOCK 
Save ff£E's by choosing your next relay from our Massive Stocks 
covering types such as Military, Octal, Cradle, Hermetically Sealed, 
Continental, Contactors, Time Delay, Reed. Mercury Wetted, Solid 
State, Printed Circuit Mounting etc. , CALL or see our web site 
bwnv.distel.co.uk for more information. Many obsolete types from 
stock. Save ££££'s 

18 Million Items On Line Now! 
Secure Ordering, Pictures, Information 

4 riSi gn  www.distel.co.uk 
Secure Site 

email = admin @distel.co.uk 

I ALL rAit ENQUIRIES 

0208 653 3333 
FAX 0208 653 8888 

PI prices for UK Mainland UK customers add 17 5% VAT to TOTAL order amount Minimum order £10. Bona Ede ar,nrint orders auceuted from Government. Schools, 
Universees and Local Authontes - minimum account order £100 Cheques over £100 are subject b 7 working days clearance Carnage charges (A £3 50, (B)E6 50 ICF£10. 
(D)=£1500. (E)=E18 00. (E)=CALL. Albw approx 3 days for shipping - faster CALL. Al goods sucçied to our Standard Condrbons of Sale which can be viewed at our website and 
unless stated guaranteed for 90 days All guarantees on a return to base base Ai nghts reserved b change paces / specifications without prior notice. Orders subject to stock 
Di,n-irints for volume Top CASH prices paid for surplus goods AN trademarks. tradenarnes etc acknowiedged. © Display Electronics 2002. E & 0E.. 



Thomson's ICC17 
technology 
Mark Paul begins a detailed investigation of the circuitry used in 
this chassis, starting with the complex dual chopper power 
supply arrangement 

.1
. he Thomson ICC17 chassis 
replaced the 1CC9 and TX92F in 
Thomson's core range of TV 
receivers, for both 4:3 and 

widescreen models. It represented a major 
re-engineering operation, taking into 
account the current trend in TV receiver 
technology and the latest silicon 
available. The ability to handle signals 
conforming to most TV standards 
worldwide, and any type of video signal 
fed to the scan socket, was retained. 
Major changes were introduced in the 
power supply, microcontroller, timebase 
and audio processing sections of the 
chassis. 
The power consumption is less than 1W 
in standby, conforming to EEC legislation 
in this respect. The deflection stages are 
designed to be able to drive a wide range 
of CRTs, as follows: 21in. 90° 4:3 
Medium Planar; 25 and 28in. 110° 4:3 
Medium Planar; 24, 28 and 32in. 16:9 
Super Flat; 25 and 28in. 110° 4:3 Super 
Flat; and 33in. 110° 4:3 Medium Planar. 
With Medium Planar tubes in sizes up to 
28in. the display power consumption is 
35W, with the 33in. Medium Planar tube 
it's 41W while with Super Flat tubes it's 
47W. The EHT varies between 28.5-
29.5kV and the maximum beam current 
between 1.2-1.65mA depending on tube 
type. Audio processing may be mono or 
Nicam and Virtual Dolby or Dolby Pro 
Logic depending on model. Audio options 
are 10W RMS mono, 10 + 10W RMS FM 
stereo/Nicam/Virtual Dolby, or 10 + 10 + 
10 + 10W RMS Dolby Pro Logic. 
Frequency-synthesis tuning is used as 
standard. 
As with the previous chassis, all but four 
alignment and service adjustments are 

carried out using the remote-control 
handset. For details of how to enter the 
service mode refer to the relevant 1CC17 
service manual. 
Chassis variants include multi-standard 
AV decoding — 50/60Hz PAL, Secam and 
NTSC (3.58/4.43MHz); comprehensive 
AV socketry; a 3.5mm headphone socket 
with loudspeaker switch; and Fastext (8-
page memory). 
Features include automatic install; 
Navilight remote-control system (fast 
system using on-screen guidance); a 99-
channel memory; automatic programming 
with AFC; auto naming using PDC, CNI 
or text station codes; multi-country 
selection (16 country tuning tables); 
multi-lingual menu languages (14 
countries); child lock; full hotel menu; 
sharpness control; programmable auto 
clock and calendar function; auto volume 
limiting; and enhanced video processing. 

Chopper power supply basics 
The chopper power supply used in the 
ICC17 chassis is of the flyback-converter 
type. This has three phases during each 
cycle of operation, the forward, flyback 
and oscillation phases. During the 
forward phase the chopper transistor is 
switched on, current builds up in the 
primary winding of the transformer and a 
magnetic field is developed in its core. No 
current flows in the secondary windings 
during this phase. During the flyback 
phase the chopper transistor is switched 
off. Current flow in the primary winding 
of the transformer ceases and the 
magnetic field starts to collapse, 
conforming to the back-EMF principle. 
This collapse induces currents in the 
secondary windings, and the rectifier 

diodes connected to these charge their 
respective reservoir capacitors. The delay 
between the end of the flyback phase and 
the start of the next forward phase is 
referred to as the oscillation phase: during 
this phase no current flows in either the 
primary or the secondary windings of the 
transformer. 
A problem that could arise in practice is 
interference caused by the chopper 
transistor between the forward and 
flyback phases. This can be overcome by 
adding a snubber network across both the 
primary and the secondary windings. The 
chopper transistor's operating parameters 
when it switches off and on are critical to 
reliability: it is during these times that the 
device is most likely to fail, not while it is 
conductive. Other factors that are of 
importance in practice are the switching 
speed of the rectifier diodes on the 
secondary side of the circuit and the 
voltage drops across them. 
The main factors that have to be taken 
into account in the design of a chopper 
circuit of this type are losses when 
switching on at the beginning of the 
forward phase, the time taken by the 
chopper transistor to switch off, the peak 
voltage developed across the chopper 
transistor at the beginning of the flyback 
phase, and the oscillation that takes place 
at the end of the flyback phase. 
Some of these factors are tackled by 
using 'zero-voltage switching' (ZVS). 
The principle here is that the voltage 
across the chopper transistor should be as 
near to zero as possible when it switches 
on. This brings about a considerable 
reduction in lost power, improving the 
circuit efficiency; it drastically reduces 
dissipation in the transistor; and it means 
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the Thomson ICC17 
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that the operating frequency can be 
increased and the size of the transformer 
reduced without loss of power output. 
To achieve zero voltage across the 
chopper transistor, the ratio between the 
number of turns in the primary and 
secondary windings on the transformer is 
adjusted: the number of primary turns is 
increased while the number of secondary 
turns is reduced. By altering the 
transformer's turns ratio in this way, the 
voltage developed across the primary 
winding will go negative during the 
oscillation phase, creating the right 
conditions for zero voltage across the 
transistor at the start of the next forward 
phase in the cycle. This calls for accurate 
detection and control of the point at which 
the transistor is switched on. Note that the 
increased number of primary-winding 
turns means that the voltage developed 
across the transistor at switch off, during 
the flyback phase, will be very high. 

FROSIN circuit principles 
The chopper circuit used in the ICC17 
chassis employs the FROSIN (FRee 
Oscillating Safe INtelligent) principle. It 
has a good pedigree, having been used in 
the R5000 Hi-Fi VCR chassis and the 
TX807 and TX92 TV chassis. In earlier 
FROSIN flyback-converter designs there 
was a compromise between zero-voltage 
switching and the high voltage developed 
across the chopper transistor during the 
flyback phase. The circuit in the ICC17 
chassis uses true zero-voltage switching. 
In any high-power, high-frequency 
chopper circuit design it's important that 
the high voltage developed at chopper 
switch off is controlled. But, during the 
flyback phase, there are other critical 
factors with respect to the chopper 
transistor. With a mains supply voltage of 
264V and an input power of 250W the 
peak voltage across the chopper transistor 
will be nearly 1.2kV. Thus a bipolar 
transistor with a Vces of greater than 
1.5kV is required in the chopper position 
under worst-case conditions. 
The effort to avoid such difficulties in 
the ICC17's FROSIN design has 
produced considerable advantages, as 
follows: a low-cost design; highly 
efficient power conversion; a high 
switching frequency (up to 100kHz at 
250W); zero power-consumption snubber 
networks. Except for a couple of voltage 
comparators, the design is a discrete-
component one. 

Overview 
There are actually two chopper power 
supplies in the ICC17 chassis, one to 
provide a standby voltage (U stby) and 
the other to provide most of the voltages 
when the set becomes operational. They 
are not entirely independent of one 
another however. The reason for using 
this twin design is to meet the EEC 
requirement for the standby TV power 
consumption to be less than 1W. 

The output from the main power supply 
is 35-47W, depending on the deflection 
requirements, plus up to 4 x 10W audio. It 
has been designed to operate with inputs 
in the range 190-264V AC. The maximum 
average power taken from the mains is 
about 145W, with a peak of 250W. 
The circuitry is shown in Figs. 1 
(primary side) and 2 (secondary side). 
Fig. 3 shows the degaussing circuit. We'll 
now consider the circuit operation in 
detail. 

The standby power supply 
The mains input is capacitively coupled 
by CP16/17 to the bridge rectifier DP16-
19. This is done to limit the power 
consumption to less than 500mW. At the 
output from the bridge rectifier there's a 
surge limiter resistor RP20 which is 
followed by the series connected reservoir 
capacitors CP24/26. These are in parallel 
with two zener diodes, DP21/22, which 
provide stabilised 39V and 5.6V supplies. 
The 51V zener diode DP20 provides 
protection. 
The 39V supply is fed via chopper 
transistor TP21 to pin 4 of chopper 
transformer LP20. The 5.6V supply is 
used to power the dual voltage-
comparator chip IP20 and optocoupler 
IPSO. TP21 is driven at a fixed frequency 
of about 65kHz by an asymmetric 
squarewave generator — one half of IP2O. 
The duty-cycle of this device's output is a 
fixed 3:1, so TP21's on time is kept at 
approximately 4µsec. 
The non-inverting input (pin 3) of IP20a 
is connected to a potential divider 
(RP26/7) across the 5.6V rail and also to 
the feedback resistor RP25. The inverting 
input (pin 2) is connected to a timing 
circuit that consists of CP23, RP23/4 and 
DP24. The time CP23 takes to charge and 
discharge controls the frequency and 
mark-space ratio of the squarewave at 
output pin 1. This is coupled to TP21 by 
CP22 and RP22. 
CP20, between the collector and base of 
TP21, acts as a snubber capacitor. It also 
helps to reduce interference to weak 
VHF/UHF signals, for example from a 
set-top aerial. 
A bridge rectifier, DP60/3, rectifies the 
voltage developed across LP2O's 
secondary winding, with CP23 as the 
reservoir capacitor. The U stby supply 
thus generated is used to power the LED 
in optocoupler 11)50, the standby 
switching circuit associated with TP67 
and, on the front panel, the infra-red 
remote-control receiver, the standby LED 
and the programme plus and minus keys 
(Pr+, Pr—). It does not power the 
microcontroller: see later for how this is 
arranged, via the wake-up circuit. 

The main chopper circuit 
As mentioned earlier, the main and 
standby power supplies are designed as 
separate though linked circuits. There's a 
sophisticated mains filter and power-

factor correction circuit to comply with 
stringent EMS regulations and minimise 
mains-borne interference. It has been 
designed to reduce the symmetrical and 
asymmetrical interference generated by 
the main chopper circuit and fed back to 
the mains supply, and to limit external 
interference arriving at the receiver. 
DP01-04 is the bridge rectifier that 
feeds the main chopper circuit, with 
CP10 as its reservoir capacitor. RPO4 
provides surge limiting. The resistor 
chain RP01/06/16/17/18/78 provides a 
discharge path across CP10. Chopper 
transformer LP50 uses slot-technology 
construction. The chopper transistor is 
TP50, which is type BUH516TH16 or 
type 52000N with 21in. MP tubes. 
Optocoupler IP50 is used to provide 
voltage-regulation feedback from the 
secondary to the primary side of the 
circuit. It's also used to ensure that the 
main power supply remains dormant until 
required — we'll return to this later. So 
IP50 is powered by the standby 5.6V and 
U stby supplies. 
It's convenient to consider TP5O's base 
drive in two sections. First, a self-
sustaining current supply provided by 
LP50, DP41 and CP41, driver transistor 
TP44 and the special inductor LP44. 
Secondly the cut-off circuit that controls 
the base-drive and protects TP50. In this 
area TP59 monitors safety inputs while 
TP42 controls TP5O's switching. 

Positive base drive 
This section of the power supply is a new 
design developed around the contra-
wound inductor LP44. The arrangement 
provides both positive and negative 
switching voltages for the base of TP50. 
When the driver transistor TP44 is 
switched on, the voltage developed 
across CP41 is effectively applied to the 
base of TP50 via LP44. TP5O's main 
characteristics are its collector-emitter 
voltage rating and the speed at which it 
can switch. When TP50 switches on, 
current flows in the primary winding of 
the chopper transformer LP50, pins 21-
15. While this current flows, positive and 
negative voltages are induced in LP5O's 
control winding (pins 18, 17, 19). The 
positive voltage at pin 19 is rectified by 
DP41, charging CP41. This voltage is 
applied to the emitter of TP44. The 
negative voltage at pin 18 is fed via RP44 
and zener diode DP44 to the base of 
TP44, to ensure that it remains saturated. 
With TP50 switched on, current 
continues to flow in LP5O's primary 
winding and the voltage developed across 
the current-sensing resistor RP49 rises 
accordingly. This voltage charges CP59 
via the limiting resistor RP59, providing 
bias for transistor TP59. 

Cut-off circuit 
The base of TP59 is connected to several 
sources that affect the charge across 
CP59. These are as follows. (1) A 
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voltage-regulation current from the 
optocoupler 11350 via RP38. (2) A 
negative soft-start current from CP52 via 
RP53. (3) A supply compensation current 
from CP54 via RP55. (4) The FROSIN 
feedback current from pin 18 of LP50 via 
RP56 and DP56/7. (5) A switch-on 
current pulse from pin 18 of LP50 via 
RP57 and CP57. (6) The over-voltage 
protection circuit via RP98. 
Once the voltage at the base of TP59 
exceeds 0•7V it will switch on. This takes 
the voltage at the base of TP42 low. It 
switches on, short-circuiting the base and 
emitter of the driver transistor TP44 
which switches off. 

Negative base drive 
When TP44 switches off, the current 
supply from CP41 to the base of the 
chopper transistor TP50 via LP44 is 
interrupted. This interruption to the 
current flow causes reversal of the EMF 
induced in LP44. As a result, there is 
current flow via two separate circuit 
paths from LP44's centre pin 1. Circuit 
path one is via DP47/8, CP47 and DP46 
to pin 5 of LP44. The direction of the 
current flow via CP47 produces, with 
respect to ground, a negative voltage. 
Circuit path two is via DP47/8 and the 
emitter-base junction of TP50 to pin 3 of 
LP44. Resistors RP40 and RP48 are 
connected in parallel with this path. 
As the magnetic field in LP44 collapses, 
the turns ratio and mutual coupling 
between LP44's windings produces a 
four-fold increase in TP5O's negative 
emitter-base current. The two diodes 
DP43 and DP45 in parallel with TP5O's 
base-emitter junction limit the negative 
voltage across the junction to —4V. Note 
that these diodes are a special type 
(RGP02-20) which actually consists of 
two diodes in series, providing a 
combined junction voltage drop of 
approximately 2V. 
As a result of all this TP50 switches off. 
Its collector voltage starts to rise, but the 
snubber capacitor CP49 limits this rise to 
approximately 1 kV. The negative voltage 
developed across CP47 ensures that TP50 
is held off. 
At this point the energy stored in the 
chopper transformer's ferrite core is 
transferred to the secondary windings, 
also the control winding which produces a 
positive output at pin 18. This is rectified 
by DP56/7 and applied to the base of 
TP59 via RP56. The voltage at pin 18 is 
also applied to the base of TP44 via RP44 
and DP44. This ensures that TP59 is held 
on and TP44 off. 

The FROSIN circuit 
The idea of this is to ensure that TP50 
isn't switched on until there is 'zero 
voltage' at its collector, i.e. it doesn't 
switch on until all the energy in LP50 has 
been transferred to the secondary supplies 

and the oscillation that takes place 
between LP5O's primary winding and the 
snubber capacitor CP49 has been 
completed. There is also a snubber 
capacitor, CP81, across the HT (U sys) 
supply rectifier DP80 on the secondary 
side of the chopper circuit. In addition to 
limiting the peak voltage rise across the 
transformer's windings, these capacitors 
affect the oscillation phase of the cycle 
and the operation of the FROSIN 
circuitry. 
During the oscillation phase the current 
induced in the winding between pins 17 
and 18 of LP50 ensures that TP59 
remains switched on. When the voltage at 
pin 18 swings negatively, TP59 is 
switched off, TP44 switches on again and 
the forward phase of the next chopper 
cycle starts. 

Ovenroltage protection 
To protect the power supply against 
excessive secondary voltages resulting 
from failure of the regulation loop, the 
positive current induced in winding 17-18 
of LP50 is rectified by DP58, charging 
CP58. If the voltage across CP58 exceeds 
19V, zener diode DP59 will conduct. As a 
result, transistors TP58 and TP57 (a 
d̀igital' type) will switch on. They are 
connected in a thyristor configuration and 
thus latch on. 
The voltage across CP58 is now applied 
to the base of TP59 via RP98. This high 
voltage holds TP59 on and the main 
chopper supply switches off. The 5-6V 
feed from the standby chopper circuit via 
DP53 ensures that this safety circuit 
remains active until the mains supply is 
switched off. 

Secondary-side supplies 
LP5O's secondary windings develop the 
main DC voltages to operate the receiver. 
These are as follows. 

(1) The 200V U video supply is 
developed across pins 5-6, with DP82 as 
the rectifier and CP82 as the reservoir 
capacitor. It's used by the RGB output IC 
on the CRT's base panel. 

(2) The HT supply U sys for the line 
output stage. This varies with the tube and 
is set by selecting various taps. Winding 
5-4 gives 126V, winding 5-3 132V and 
winding 5-2 138V. The rectifier is DP80, 
the reservoir capacitor CP80. 

(3) The 33V tuning voltage supply. This 
is derived from U sys via RP80/79 with 
zener diode DH01 for stabilisation. 

(4) The 30V audio supply +UA. This is 
obtained from winding 8-9 with DP84 the 
rectifier and CP84 the reservoir capacitor. 
It's also fed to the 12V regulator IP87 to 
power IP95 (TDA8139) initially, see 
section headed low-voltage supplies. 

(5) The general-purpose 12V supply U 
timer. This is obtained from winding 5-7 
with DP93 as the rectifier and CP93 as 
the reservoir capacitor. It's used by IP95 
to generate the following voltages: (a) 
+5V up, which is used primarily by the 
microcontroller chip IRO1 and the audio 
processor chip 1540. (b) +8V, a widely 
used supply which in particular powers 
the video/deflection processor chip IVO 1. 
(c) The microcontroller chip's reset. 

The low-value ceramic capacitors in 
parallel with DP82/84/93 reduce the 
interference that occurs when the diodes 
conduct. CP81 across DP80 is the 
previously mentioned secondary-side 
snubber capacitor. Ferrite beads 
LP80/82/84/93 further reduce 
interference. CP92 and CP95 are included 
to reduce interference that could cause 
on-screen 'spooks' with weak VHF/UHF 
signals. 

Regulation 
To provide voltage regulation the 
programmable zener diode 1P61 senses 
the U sys supply via the potential-divider 
network RL65, whose value depends on 
tube type, RP63, PPM and RPM. IP61 
controls the conduction of the LED in 
optocoupler IPSO and in turn the voltage 
at the base of TP59. 
IP61 works by comparing the voltage at 
its reference/sensing pin with an internal 
voltage source. In this circuit 
configuration, if the sensed voltage falls 
below 2.5V the voltage at the cathode of 
the LED in 11'50 will rise and vice versa. 

Low-voltage supplies 
The +5V up and +8V supplies are derived 
from either the +UA or the U timer 
supplies, as mentioned above. Initially, 
they are derived from the +UA supply: 
when the power supply becomes fully 
operational, they are derived from the U 
timer supply. 
In the timer mode the voltages on the 
secondary side of the circuit are all at 
approximately 50 per cent of their 
nominal value. This means that the U 
timer supply is too low to power IP95. 
Instead, IP95 is fed from the +UA supply 
via the 12V regulator IP87. In this mode 
the input to IP87 is insufficient for it to 
regulate: it simply acts as a voltage 
dropper. Diode DP87 isolates the feeds to 
IP95 once the U timer supply is at the 
operational level. 
During the initialisation phase the 
voltages on the secondary side of the 
power supply rise to 75 per cent of their 
nominal value. The +UA supply continues 
to be the voltage source for IP95. 
Once the set is in the on mode, all 
voltages on the secondary side of the 
power supply rise to their nominal values. 
IP95 then takes its supply from the U 
timer line. At this point the +8V supply 
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Fig. 3: The triac-controlled degaussing circuit. 

(pin 8 of IP95) is switched on by the 
microcontroller chip IROI, which drives 
pin 4 of IP95 high. IP95 is a 
programmable regulator: its 8V output is 
set by RP97/99. CP97 smooths the 8V 
supply. 
DP87 is reversed biased once the set is 
in the on mode, so virtually no power is 
taken from the +UA line by the LT 
circuits. 
Overvoltage protection is incorporated 
in the +8V circuit to protect the U timer 
supply in the event of failure of the 12V 
regulator IP87. Protection is provided by 
zener diode DP94 and resistor RP94, 
which are connected in series between 
pins 1, 2 and 7 of IP95. If the voltage 
across DP94 exceeds 13V, the +8V 
supply will be switched off internally. 
The main power supply will first enter the 
timer mode then the standby mode. 

The standby mode 
In normal operation the optocoupler IPSO 
provides feedback for voltage regulation. 
It can also be used to switch the set to 
standby. Transistor TP67, which is 
connected to the cathode of the LED in 
IPSO, controls this. 
In the standby mode TP67 is forward 
biased via RP68/69 from the U stby 
supply. It shorts out IP61 so that 
maximum current flows in the 
optocoupler. TP59 switches on and the 
main chopper circuit switches off. TP67 is 
switched off to take the set from standby 
to on. 

The wake-up circuitry 
As previously mentioned, one aim in the 
design of the ICC17 chassis was to 
minimise the power consumption in the 
standby mode. For this reason there is no 
supply to the microcontroller chip IRO! in 
standby, so it cannot be used to bring the 
set out of standby. An alternative way of 
'waking up' the set is therefore required. 
This is the reason for the wake-up circuit 
that controls the way in which the main 
chopper supply is switched on. 
The U stby supply is used to generate a 
low-level +5V stby supply that powers 
the standby LED GE01 and the infra-red 
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receiver GKO I, and is used as the pull-up 
voltage for the programme plus and minus 
buttons, via RRO5 and RR06. If any of the 
following conditions change, the STBY 
ON command line changes from low to 
high: (a) the front-panel programme plus 
or minus button is pressed; (b) an infra-
red remote-control command is received; 
(c) pin 8 of either scan socket AV1 or 
AV2 goes high. 
The components associated with this are 
RR21 and DR21 from the front panel, 
capacitor CR22 for the IR signal and 
diode DR23 and resistors RR52/3 which 
are connected to the scan sockets. The 
high on the STBY ON line switches TP71 
on, switching TP67 off and discharging 
CP69. 11'50 the reverts to the regulation 
mode. 
The 'digital' transistor TP72 is 
connected in parallel with TP71 to ensure 
that CP69 is completely discharged. Two 
capacitors, CP72 and CP73, are connected 
to the base of TP72. Their function is to 
ensure that the microcontroller chip IRO] 
has sufficient time to take control of the 
STBY ON line. It is CP72 that's 
important when the set is switched on: it 
ensures that the main chopper power 
supply is held in the timer mode until 
IRO] has verified that the switch-on 
command is a valid one. If, after checking 
the remote-control code and the stored 
data in the EEPROM, the command is 
found to be false, the receiver reverts to 
standby after eight seconds. 
The emitter of the phototransistor in 
I'M is also coupled to the inverting input 
(pin 6) of the second voltage comparator 
in IP20. The connection was originally 
via RP35 but was changed to RC coupling 
with CP35 and RP36. The non-inverting 
input (pin 5) is clamped at a voltage set 
by RP30 and RP31. Thus, as IPSO 
changes from the standby switching to the 
regulation mode, the comparator detects 
an imbalance across its input pins 6 and 5. 
Output pin 7 rises to 5.6V (the supply 
voltage at pin 8), which is fed to CP41 via 
DP39 and RP41. 
When TP67 is switched off IP61 reverts 
to its regulation mode. But not 
immediately. The junction of RP62 and 

I CP13 
T  470 

16V 

RP10 
2.2 
AA vvv 

RP11 
; 470 

Pr]  - 

DP12 
RGP1OG 

14 

13 

Winding 
on LP50 

RP63 in the voltage sensing circuit is also 
connected via DP70 and RP70 to two 
threshold detector circuits, one centred on 
TP75 the other on TP82. 

Timer mode 
Once the main chopper circuit has been 
brought into operation the voltages on the 
secondary side start to rise. When the U 
timer voltage rises to approximately 10V, 
zener diode DP72 conducts and current 
flows via RP72/74. The junction of these 
resistors is connected to the base of TP76, 
whose emitter is connected to the +8V 
supply. Since the +8V supply is absent at 
this stage, TP76 is switched on by the 
voltage across RP74. TP75 in turn 
switches on, and the U timer supply 
becomes the source of the control voltage 
for IP61, via DP70 etc. As a result, the 
voltage at pin 6 of IP20 falls and the 
voltage at pin 7 is about 5V. This voltage 
change is fed to the base of TP59 via 
RP65 and CP38. As a result the chopper 
transistor TP50 is switched off. 
All the secondary-side voltages then 
start to decay. When the U timer voltage 
drops below the conduction point for 
DP72, transistors TP76 and TP75 switch 
off. The voltage at IP61's sensing pin 
falls, the conditions in IP50 change, the 
voltage at pin 7 of IP20 falls and TP50 
switches on again. The U timer supply 
rises to the point where DP72 conducts 
again, and the whole process is repeated. 
This puts the main chopper supply in the 
burst mode, operating at a frequency of 
about 120Hz. The voltages on the 
secondary side of the circuit are now at 
about 50 per cent of their nominal value, 
and the set's power consumption is 
typically 3W. 

Initialisation mode 
Once IRO1 has validated the command to 
power up, it drives pin 4 of IP95 high and 
the +8V supply appears at pin 8. This is 
applied to the emitter of TP76. Thus TP76 
and TP75 switch off. 
The +8V supply is also fed to the emitter 
of digital transistor TP82, via RP82. Its 
base is connected to the +5V on supply, 
which is at this point missing. Thus TP82 
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switches on and the +8V supply is fed via 
DP70 to IP6I 's sensing pin as the control 
voltage. 
The U sys voltage will also now 
contribute to IP61's sensing voltage, and 
as a result the voltages on the secondary 
side of the circuit will be stabilised at 
about 75 per cent of their nominal value. 

The stabilisation/on mode 
The line output stage now begins to 
operate, and the +5V on supply is 
generated. It switches off TP82, with the 
result that IP61 is now controlled solely 
by the U sys supply. DP70 is reverse 
biased, isolating resistors RP70/77. 
Normal regulation is thus established, 
with the voltages on the secondary side 
of the circuit held at 100 per cent of their 
nominal values. 

The degaussing circuit 
Ile degaussing circuit is shown in Fig. 3. 
The coils are connected across the AC 
input via posistor RP15 and triac TP15. 
The triac's gate voltage is controlled by 
transistor TP14. 
When the main chopper circuit starts 
up, the winding between pins 13 and 14 
of LP50 produces a negative voltage 
which is rectified by DP12, charging 
CP13. RPIO and RP11 provide surge-
current and peak-voltage limiting 
respectively. RP12 and the 3.3V zener 
diode DP14, which are connected in 

Test Case 475 

parallel with CP13, control the voltage at 
the base of TP14. 
When the main chopper circuit is in the 
timer mode the voltage developed across 
CP13 is about —1.5V. This is insufficient 
for DP14 to conduct, so TP14 and TP15 
remain off. As the power supply enters its 
initialisation phase the voltage across 
CP13 rises to —2.5V, which is still 
insufficient for DP14 to conduct. At the 
transition between the start of the 
chopper supply's on mode and the 
beginning of line output stage operation 
the voltage across CP13 rises to —5V. 
DP14, TP14 and TP15 then switch on, 
and degaussing takes place until the 
posistor reaches its cut-off temperature. 

Supply failure system 
A power-failure circuit monitors the 
mains supply voltage and the outputs 
derived from the line output transformer. 
The voltage developed across winding 
5-7 of LP50 during the forward-transfer 
phase is rectified by DP89, which 
produces across CP89 a negative voltage 
that's proportional to the voltage across 
the mains bridge rectifier's reservoir 
capacitor CP10. This negative voltage 
forms part of the biasing network at the 
base of transistor TP90. Under normal 
circumstances the negative voltage is 
large enough to ensure that TP90 is cut 
off. Should the mains input fall below a 
certain level, the negative voltage across 

Real Technician was not having a good day. The huge variety 
of technology that confronted him was getting too much — for 
example a MiniDisc player so tiny that he couldn't see it clearly 
enough to repair it, even with his new reading glasses; a DVD-
Video player whose picture fragmented into squares for a few 
seconds at random intervals every few hours; and an audio 
power amplifier so old and obscure that the chances of getting 
any service data or spare's for it were very remote. He'd left 
these and other things at finishing time yesterday. They were 
there waiting for him this morning. 
RT turned with relief to an urgent job — all rental repairs here 

are urgent! It was a ten-year old TV set. Surely he could make 
good progress with that. Big enough to see easily, no lasers or 
mechanics, and there was a service manual on the shelf. He 
took the back off the set and read the job card. The fault symp-
tom was written down as "no go — pumps", which is exactly 
what this Tatung T21NA60 (A series chassis) receiver did when 
RT switched it on. The 'pump' pulses were quiet and slow, and 
the fault was present permanently. 
RT still prefers to use an analogue meter when it's appropri-

ate. He used his meter, set to its ohms range, to check the line 
output transistor TR403 for a short-circuit or leakage — with the 
set now unplugged of course. There was nothing amiss here. He 
then turned his attention to the chopper power supply, checking 
each of the rectifier diodes (D808/9/10/11) on the secondary 
side of the circuit. None of them was shorted or leaky; neither 

CP89 will be insufficient to hold TP90 
cut off. 
The collector of TP90 is connected to 
the base of TP86, whose collector is 
connected to pin 27 of the 
microcontroller chip IROI. This is the 
POWER FAIL line. When TP90 
conducts, TP86 switches on and the 
POWER FAIL line goes from low to 
high. IRO1 then switches off the +8V line 
by taking pin 4 of IP95 low. This shuts 
down the scanning and puts the main 
chopper circuit in the timer mode. 
TP86 also monitors the +5V DST and 
+5V ON supplies derived from the line 
output transformer LL05. If the +5V ON 
supply falls below 4.6V because of an 
overload, TP86 will switch on and the 
main chopper circuit will be put in the 
timer mode as described above. The +5V 
DST supply is monitored at TP86's 
emitter. If it rises because of a problem in 
the line output stage TP86 will again 
switch on, with the same result. 
Schottky diode DP83 provides 
protection by clamping the junction of 
resistors RP84 and RP86 to the +5V UP 
supply. 

Next month 
So much for the operation of this 
complex power supply system. Next 
month we'll delve into the timebase 
circuitry. 

were their reservoir capacitors. Maybe one of the three-legged 
regulator chips was faulty. Again no. Regulators IC802 and 
IC803 proved their innocence when checked. Was this going to 
be a hard fault to find? Was RT's morale going to sink even 
further, with a set and a fault as simple as this one? At this 
point he might normally have enlisted the help of Television 
Ted. But Ted was away on an Hitachi service course — and 
tomorrow the workshop was closed. So RT ploughed on. 
What, he wondered, could be instigating the overload protec-

tion with this set. How about the line output transformer? He 
disconnected its HT supply at pin 5, but the fault condition was 
the same when power was restored. He tried connecting a 60W 
bulb across the 109V rail as a dummy load. Not a flicker came 
from it when the set was switched on, and the pumping contin-
ued as before. Still working on the assumption that some sort of 
protection had come into operation, RT disconnected in turn the 
supplies to the sound and field output ICs. In hindsight the latter 
was a rather pointless move, as the supply is derived from the 
line output transformer which had already been eliminated from 
the search. 
RT finally turned his attention to the primary side of the 

chopper circuit. Maybe the mains bridge rectifier's reservoir 
capacitor was low in value and unable to provide enough energy 
to operate the set? In fact there are two reservoir capacitors, 
connected in parallel — C807 and C808. And there was a full 
320V across the chopper transistor TR801, which is of the 
MOSFET type. At any rate RT was now in the right area, but 
the diagnosis still took him a lot more time. What was the cause 
of the trouble, and what was the error in RT's approach? For 
the solution, see page 565. 
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Grandata Ltd 
distributor of electronic components 

Special Offers and New Arrivals!! 
SkyTeDigital Re mote  & 
TV Link Eye Co mbination 

Price : £ 16.00 + vat each 

5 + 
£ 14.50 + vat each 

SkyTmDigital 
Re mote Controls 

f( 

Order Code: RCSKY 

1 + 
£ 7.95 + vat each 

5 + 
£ 7.45 + vat each 

10 + 
£ 6.95 + vat each 

Fully Shielded . Foil Wrapped & 
Individually Shielded 

21 Pin Connected Scart Lead 

Length  1 5m Width of Cable 12mm 

Order Code : PLG26 

Box of 25 
Special Price : £ 32.00 + vat 

Fully Shielded 21 Pin Connected 
Scart Leads 

Length 1 5m Width of Cable 8mm 

Order Code : PLG23 

Box of 50 
Special Price : £ 30.00 + vat 

SkyTmDigital Re mote  & — 
SLx Link Eye Co mbination 

(-_ 
Price : £ 13.00 + vat each 

5 + 
£ 11.50 + vat each 

Coax Fly Lead Plug to Socket 
Length : 2m 

Order Code : COXCABLE 

Box of 50 

Special Price : £ 20.00 + vat 

Audio / Video Cable Bulk Box 
The Box contains the following 

25 pieces 

o 
13m 21 Pin Fully Connected Scart Cable 

25 pieces 

2m TV to Video Lead 

25 pieces 

101707  

1.2m 2 Phono Plug to Phono Plug Lead 

Price when bought seperately £ 48.50 + vat 

Order Code : AVCBLBOX  Special Offer Price : £ 35.00 + vat 

TV Fault Finding Guide Part 2 
This book has been introduced as a supplement to issue 7 

(December 1998) and contains over 2500 additional faulty entries 
This edition is not intended as a replacement for issue 7 

but as an addition. 

Revised model/chassis listing of about 2000 models. 

A5 in size with a total of 192 pages 

Order Code : BOOK02/A 
Price : £ 15.00 - No VAT 
(plus £ 2.00 + vat Postage) 

Semiconductor Comparison CD 
A database of over 100,000 devices 

Lists transistors , diodes , thyristors and IC s 
Contains pin assignments for discrete semicondutors 

Permits searching ans selecting according to type , casings  etc 
System requirement 
Pentium PC , 16Mb memory , Windows 3.1/95/98/NT and a CD 

Rom Drive 

Order Code : VRTCDROM 
Price : £ 35.00 + vat 

Jaeger 2002 Semiconductor Comparison Book 

This A5 book contains vital reference information on 39,200 type on 
semiconductors , together with alternatives , descriptions and base 

connections 

Order Code : BOOK04 
Price : £ 20.00 - No VAT 
(plus £ 2.00 + vat Postage) 

Jaeger 2002 Semiconductor Comparison 
Large Book 

Now with Hard Back Cover 
This A4 book contains vital reference information on about 120,000 

type on semiconductors. 
42,000 Transistors , 15,400 FETs 
25,000 Diodes , 4,300 Thyristors 
30,500 Intergrated Circuits 
Order Code: BOOK06 
Price : £ 47.00 - No VAT 
(Plus £ 5.00 + vat Postage) 

All Special Otters valld until 31 August 2002 or while stocks last I! 

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

Tel  : (020) 8900 2329  Email  : sales@grandata.co.uk 

Fax : 020 8903 6126  Website  : http://www.grandata.co.uk 



Grandata Ltd 
distributor of electronic components 

CD Pick Ups and Mechanisms 

Part No Price Part No  

CDM12.1 Mechanism  .£14.00  KSS 213 C 

KSS 210A original . .£1 1.00  KSS 213 D   

KSS 210A Replacement £9.50 KSS 213 F 

£15.00 KSS 240 A 

 £8.75 NKS 240 A 

KSS 210 

KSS 213 B 

Price Part No Price 

 £9.50 OPTIMA 6 S  £11.50 

£16.00 OPTIMA 5  £11.50 

 £12.00 RCTRTH8151  £20.00 

 £30.00 RCTRTH8112  £14.00 

RCTRH8147 Mech  .£ 10.00 
Replacment for KSS240A . . 

Special Offer 
Part No  
KSS 210A Replacement   
KSS 210A Original 
KSS 213B Original   
KSS 213C Orginal 
CDM12.1 Mechanism 

1+ 
£ 9.50   

 £ 11.00 
£ 8.75 

 £ 9.50 
£ 14.00 

10+  
£ 8.25 

 £ 10.00 
 £ 8.00 
 £ 8.50 
 £ 12.00 

Special Offer Prices vaild until 31 August 2002 or while stocks last 

22.5 mm Shaft 
8mm Shaft 

CD Spindle Motors 

Order Code : CDMOT1 
Order Code : CDMOT2 

Price : £ 2.00 + vat 
Price : £ 2.00 + vat 

105°c Radial Electrolytic Capacitors 
VALUE  CODE  PRICE 

1.03ÉQUI 
100uF  .CAP118 
470uF  .CAP29 
1000uF .CAP119 
; 2200uF .CAP120 

ILY211 
22uF  .CAP121 
33uF ...CAP122 
47uF ...CAP123 
100uF ..CAP124 
220uF ..CAP125 
330uF ..CAP30 
470uF ..CAP31 
680uF ..CAP32 
1000uF .CAP33 
2200uF .CAP34 
3300uF .CAP35 
4700uF .CAP36 

2.1.Velta 
10uF ...CAP37 
22uF . .CAP38 
! 33uF ...CAP126 
; 47uF ...CAP39 
68uF ...CAP127 
100uF ..CAP40 
120uF ..CAP128 
150uF  CAP41 
220uF . CAP42 
330uF . .CAP43 
470uF ..CAP44 
680uF  .CAP45 
1000uF .CAP46 
101500uF CAP47 
2200uF .CAP48 
3300uF .CAP49 
4700uF .CAP50 
6800uF  CAP51 

.£0.45 
£1.20 
£1.50 
.£2.10 

£0.35 
£0.35 
£0.35 
£0.60 
£0.80 
£1.75 
£1.75 
£2.10 
£2.10 
£5.25 
£5.00  5 
£6.10   10 

PER 

PACK 

. .10 

. .10 

..10 

..10 

£0.45 
£0.45 
£0.40 
£0.48 
£0.55 
£0.70 
£0.85 
£0.95  5 
£1.20 
£1.40 
£1.90 
£3.15 
£3.65   
£3.90 
.£2.00 
£2.20 
£3.65 
£3.90 

• 10 
.  10 
.  10 
•  10 
•  10 
•  10 
•  10 
 5 

10 
10 

.10 
 10 
10 
 5 
10 
.10 
.10 

 10 
 5 
.  10 

 5 

 5 
 2 
 2 
 2 

2 

VALUE  CODE  PRICE PER 

PACK 
1.5_Veltà 
luF ....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  ..CAP55  .£0.85   10 
68uF  ..CAP133 £0.55   10 
100uF ..CAP56  £0.85   10 
150uF . .CAP57  £0.95  5 
220uF ..CAP58  £1.45  5 
330uF ..CAP134 £1.60   10 
470uF ..CAP135 £1.75   10 
680uF ..CAP59  £6.50  10 
1000uF .CAP60  .£4.35  .10 
2200uF .CAP61  £2.45  2 
3300uF .CAP62 £10.00   5 
4700uF .CAP136 £3.50  2 

itaolta 
luF ....CAP137 £0.35 
2.2uF ..CAP138 £0.35 
3.3uF ..CAP139 £0.35 
4.7uF  .CAP140 £0.35 
10uF ...CAP63  £0.50 
22uF ...CAP64  .£0.70 
33uF ...CAP141 £0.85 
47uF  .CAP65  £0.85 
68uF ...CAP142 £0.90 
100uF  .CAP66  £0.85 
220uF ..CAP67  £1.75 
330uF  .CAP68  £2.45 
470uF  .CAP69  £4.35 
680uF  .CAP70  £4.90  5 
1000uF .CAP71  £5.25  10 
1500uF .CAP143 £4.50 
2200uF .CAP72  £3.25 
3300uF .CAP144 £3.25 

10 
.10 
.10 
10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
10 
.10 

VALUE  CODE  PRICE  PER 

PACK 

0.22uF  CAP145 £0.45  . .10 
0 47uF  .CAP73  £0.35  . .10 
luF  .CAP74  £0.35  . .10 
2 2uF  .CAP75  £0.35 
3 3uF  .CAP76  £0.50 
4.7uF  .CAP77  £0.35  10 
10uF  .CAP78  £0.50 
15uF  .CAP79  £0.95  5 
22uF  .CAP80  £0.75 .  10 
33uF  .CAP81  £0.85  10 
47uF  .CAP82  £0.95  10 
68uF  .CAP83  £1.30  5 
100uF  .CAP84  £1.20  10 
150uF  .CAP85  £2.80  5 
220uF  .CAP86  £2.80 •  10 
330uF  .CAP87  £4.00 .  10 
470uF  •CAP88  £5.25 •  10 
680uF  .CAP89  £5.00  10 
1000uF .CAP90  .£5.40  5 

191L.Vellit 
0.47uF  .CAP91  £0.50  5 
luF ....CAP92  £0.85  10 
1 5uF  CAP93  £0.70  5 
2 2uF  CAP94  £0.50  5 
3 3uF  CAP95  £0.50  5 
4 7u F  CAP96  £0.50  5 
10u F  CAP97  £0.95  10 
22uF  CAP98  £1.05  10 
33uF  CAP99  £1.55  5 
47uF  CAP100  £1.75  10 
100uF  CAP101  f2.10  10 
220uF  CAP102 £6.00  5 
470uF  CAP103....£6.00  5 

 5  1.69_Volla 
 2  2.2uF  CAP146 .£0.45  10 
 2  10uF  CAP147....£1.40  10 

'VALUE  CODE  PRICE 

160 Volts... continued 
22uF  CAP148. £1.80  10 
33uF  CAP149 . £2.30  10 
100uF  CAP150  £3.25  5 

PER 

PACK 

200 Volts 
100uF  CAP151  £3.25  5 

2.5.11.Yolta 
luF  CAP152  £0.60   
3 3uF  CAP104  £1.75   
1 Ou F  CAP105.. £2.60   
22uF  CAP153..£2.30 
47uF  CAP106  £4.35 
100uF  CAP154....£4.50   
220uF  CAP155  £2.00   

350 votta 
luF  CAP156  £0.70   
3.3uF  CAP157  £1.50 
10uF  CAP158  £2.25 
22uF  CAP159....£3.40 

10 
10 
10 

 10 
 10 

5 
2 

10 
10 

 10 
 10 

400 Volts 
luF  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 
47uF  CAP112.. £3.50 
100uF   CAP160  £4.00 
220uF   CAP161  £7.00 

450 Volts 
luF . . .CAP113 £2.80   
2 2uF ..CAP114 £3.20 
4 7uF  .CAP115 £4.95 
10uF  .CAP116 £5.50  5 
22uF  CAP117 £4.15  2 

 2 
 2 
 2 
 2 

5 
 5 
 5 

Digital Capacitance 
Meter 

3.5 Digit LCD 1999 Count 

9 Selectable ranges from 200pF to 20mF 

Supplied with Holster 

High Accuracy 
5% < 2000uF , 1%:2000uF , 2%:20mF) 

External control for zero adjustment 

Overload Indication 

Safety designed test probe 

Powered by 9V battery 

Order Code : 24504S 
Price : £ 28.00 + vat 
Postage : £ 3.00 + vat 

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

Tel  : (020) 8900 2329  Email  : sales@grandata.co.uk 
Fax : (020) 8903 6126  Website  : htt.://www..randata.co.uk 



Grandata Ltd 
distributor of electronic components 

Television Repair / Mod Kits 
MAKE  KIT TYPE  CODE 
8 MODEL 

ALBA 
1452T  PSU  ONWAKIT 

14271   PSU  ONWAKIT 

1402  PSU  ONWAKIT 

14557  PSU  ONWAKIT 

14561  PSU  ONWAKIT 

1458T  PSU  ONWAKIT 

1459T  PSU  ONWAKIT 

1499Y  STANDBY  MODKIT37 

2002  PSU  ONWAKIT 

2009B  PSU  ONWAKIT 

20521  PSU  ONWAKIT 

21521  PSU  ONWAKIT 

2099TX  STANDBY  MODKIT37 

BTV17  STANDBY  MODKIT37 

CTV501  PSU  ONWAKIT 

CTV701  PSU  ONWAKIT 

CTV840  PSU  ONWAKIT 

CTV841  PSU  ONWAKIT 

CTV485  PSU  ONWAKIT 

AKAI  
C11417  PSU  ONWAKIT 

CT2159U  PSU  ONWAKIT 

CT2162UNT  PSU  ONWAKIT 

CT2863UNT  PSU  ONWAKIT 

DECCA/TATUNG 
TvC563  STANDBY  MODKIT37 

GOLDSTAR 
CF25A5OF  MODKIT36 

CF25C22C  FRAME   MODKIT35 

CF28A5OF  FRAME  MODKIT36 

CF28C22F  FRAME  MODKIT35 

CF28C28F  FRAME  MODKIT36 

CF29C42F  FRAME  MODKIT35 

GOODMANS 
147TT  PSU  ONWAKIT 

1491  PSU  ONWAKIT 

1430RA  PSU  ONWAKIT 

143ORS  PSU  ONWAKIT 

1430RW   PSU  ONWAKIT 
14501   PSU  ONWAKIT 

14551S  PSU 

2019R  PSU  ONWAKIT 

ORDER CODE pimi 

GRUNDIGKIT1  £ 10.50 

GRUNDIGKIT2  £ 10.50 

GRUNDIGKIT3  £ 10.50 

GOODKIT1  £ 11.00 

JVCKIT1  £ 11.00 

MITSKIT1  £ 3.00 

MITSKIT2  L 15 00 

MAKE 
8. MODEL 

KIT TYPE CODE 

GOODMANS..Continued  
2029T    PSU  ONWAKIT 

2029TA  PSU  ONWAKIT 

F16 CHASSIS  FRAME  GOODKIT1 

F16 CHASSIS  LINE  GOODKIT1 

F16  PSU  GOODKIT1 

F16   VIDEO   GOODKIT1 

GRUNDIG  
CUC 7350   GRUNDIGKIT1 

CUC 7301/3 

(BUZ90)  PSU  GRUNDIGKIT2 

CUC 7301/3 

(MJF18004)  PSU  GRUNDIGKIT3 

HINARI  
HIT14RC  PSU  ONWAKIT 

AV29SX1EK  FIELD 0/P  JVCKIT1 

AV29SX1EN  FIELD 0/P  JVCKIT1 

AV29SX1EN1  FIELD 0/P  JVCKIT1 

AV29SX1PF  FIELD 0/P  JVCKIT I 

AV29TSIE1  FIELD 0/P  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 (BI)Z90)  PSU  GRUNDIGKIT2 

21V1T(MJF18004) PSU  GRUNDIGKIT3 

TVR180R/T/2080 STANDBY  MODKIT37 

MITSUBISHI  
AV1 SERIES   PSU  MITSKIT3 

CT1M5B   PSU  MITSKIT3 

CT21M5BT  PSU  MITSKIT3 

CT25M5BT  PSU  MITSKIT3 

CT21A2STX  TDA 8178S   MITSKIT1 

CT21AX1B  PSU   MITSKIT3 

ONWAKIT  CT21A3STX  . TDA 8178S   MITSKIT 1 

QRI: t IE  PRICE 

MITSKIT3  £ 6.00 

MODKIT35  £ 9.50 

MODKIT36  £ 5.00 

MODKIT37  £ 6.50 

NIKKAIKIT1  £ 12.00 

ON WAKIT  £ 12.00 

PANKIT1  £ 11 00 

MAKE 
8. MODEL 

KIT TYPE CODE 

MITSUBISHI..Continued 
CT21AV1BS  PSU   MITSKIT3 

CT25A2STX  TDA 8178S   MITSKIT1 

CT25A3STX  TDA 8178S   MITSKIT1 

C125A4S1X  TDA 8178S   MITSKIT1 

CT25A6STX  TDA 8178S  MITSKIT1 

CT25AV1B  PSU    MITSKIT3 

CT25AV1BS  PSU  MITSKIT3 

CT25AV1BD  PSU  MITSKIT3 

CT25AV1BDS  PSU  MITSKIT3 

CT28AV1B  PSU  MITSKIT3 

CT28AX1BD  PSU  MITSKIT3 

CT28AV1BDS  PSU  MITSKIT3 

CT29AS1  TDA 8178S  MITSKIT2 

CT29A4  TDA 8178S  MITSKIT2 

CT29A6  TDA 8178S  MITSKIT2 

CT29B2  TDA 8178S  MITSKIT2 
MAKE KIT TYPE  CODE 
& MODEL 

CT29B3  TDA 8178S  MITSKIT2 

CT29B6  TDA 8178S  MITSKIT2 

TDA 8178S   MITSKIT2 

 PSU  MITSKIT3 

CT33B3 

M5 SERIES 

NEI/NIKKAI 
CE25 CHASSIS PSU  NIKKAIKIT1 

C289FTXN   PSU  NIKKAIKIT1 

C28F41FXN  PSU  NIKKAIKIT1 

PANASONIC  
IC561  TDA 8175  PANKIT1 

TX25XD60  VERT OUTPUT  PANKIT2 

TC28XD60  VERT OUTPUT  PANKIT2 

TX28XD70  VERT OUTPUT  PANKIT2 

TX29XD70  VERT OUTPUT  PANKIT2 

TX-W26D3  VERT OUTPUT  PANKIT2 

PHILIPS 
310.10708    PHILKIT3 

310.20491    PHILKIT2 

310.20496  PHILKIT10 

310.31994  PHILKIT6 
310.32252   PHILKIT5 

310.32253   PHILKIT4 

310.32254   PHILKIT9 

310.32255   PHILKIT7 

MAKE 
II MODEL 

KIT TYPE CODE 

PHILIPS..continued 
310.32262  PHILKIT8 

310.62264  PHILKIT1 

ANUBIS A  SOPS  PHILKIT2 

CP110 CHASSIS  SOPS  PHILKIT8 

G90A CHASSIS  SOPS  PHILKIT10 

G90B 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  SAMKIT2 

CI6844  FRAME  SAMKIT2 

VIK310  PSU  SAMSUNGKIT 

VIK320  PSU  SAMSUNGKIT 

VIK350  PSU  SMISUNGKIT 

VI375  PSU  SAMSUNGKIT 

VI395  PSU  SAMSUNGKIT 

WINNER 1  PSU  SAMSUNGKIT 

SHARP 
51CSO3H  PSU  SHARPKIT1 

51CSO5H  PSU  SHARPKIT1 

59CS03H  PSU  SHARPKIT2 

59CSO5H  PSU  SHARPKIT2 

59CSD8H  PSU  SHARPKIT2 

59DSO3H  PSU  SHARPKIT3 

66CSO3H  PSU  SHARPKIT2 

66CS05H  PSU  SHARPKIT2 

66CSD8H  PSU  SHARPKIT2 

THOMSON 
35029400  THOMKIT2 

35065920  THORNKIT1 

FV70  PSU  THORNKIT1 

ICC7 CHASSIS TDA 8178FS  THOMKIT1 

ICC7 CHASSIS  FRAME  THOMKIT3 

ICC8 CHASSIS TDA 8178FS  THOMKIT1 

ICC8 CHASSIS  FRAME  THOMKIT3 

ICC9 CHASSIS EAST/WEST  THOMKIT4 

R3000  PSU  THOMKIT2 

R4000  PSU  THOMKIT2 
TX92F CHASSIS. EAST/WEST  THOMKIT4 

ORDER CODE PR = 

PANKIT2   

PHILKIT1 

PHILKIT10 

PHILKIT2   

PHILKIT3   

PHILKIT4   

PHILKIT5  

£ 9.00 

 £ 7.60 

£ 8.50 

£ 2.50 

£ 4.00 

£ 4.25 

£ 5.75 

ORDER CODE PR E 

PHILKIT6  £ 5.50 

PHILKIT7  £ 7.60 

PHILKIT8  £ 4.25 

PHILKIT9  £ 7.50 

SAMKIT2  £ 8.00 

SAMSUNGKIT  £ 16.00 

SHARPKIT1  £ 11.00 

ORDER CODE PRICE 

SHARPKIT2  £ 11.00 

SHARPKIT3  £ 9.00 

THOMKIT1  £ 7.00 

THOMKIT2  £ 12.00 

THOMKIT3  £ 9.00 

THOMKIT4  £ 4.00 

THORNKIT1  £ 12.75 

Remote Controls 

*Codeless set-up 
&and 
Panasonic TV 

Sony TV 

Philips TV 

Hitachi TV 

Mitsubishi TV 

Nokia TV 

Samsung TV 

Toshiba TV 

Ferguson TV 

Grundig TV 

Brand Replacement Remote Controls 
*Teletext and Fastext *Pre  Programmed for the latest models  * Replaces broken and lost remotes 

Onter SLoste 
RCUNI10 

RCUNI11 

RCUNI12 

Older çmdfa 
RCUNIO1M 

RCUNIO2M 

RCUNIO3M 

RCUNI04 

RCUNI05 

RCUNI06 

RCUNI07 

RCUNI08 

RCUNI09 

RCUNI10 

Brand 
Grundig TV 

Sanyo TV 

Sharp TV 

Goodmans/Alba/ 

Bush TV 

Matsui/Hinaril/Orion TV 

Sky Digital 

On Digital 

Satellite 

RCUNI13M 

RCUNI14M 

RCUNI15 

RCUNI16 

RCUNI17 

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

We stock Replacement Remote Controls for over 23,000 different models 

Prices start from £ 530 + vat each 

Please call for a copy of our latest Remote Control Catalogue on 020 8900 2329 



Grandata Ltd 
distributor of electronic components 

EL- EC TFIC3 NI C 

  Koni%Electronic 
pares EL- EC TP9C3 NIC 

To mark our new association with Konig Electronics we are glad to offer the 
following Konig Remote Controls at Special Prices !!! 

Konig No. Model/Part No.  
BANG & OLUFSEN 

IR 9248  BEOLINK100 

BEKO 
IR 9398  RC51321 , RC51331 . RC61331 

DAEWOO 
IR 9840  DMQ14A1  DMQ20A1 . DMQ2195 

FERGUSON 
IR 9584  RCU1734 , RCU1742 , T742 ,T752 , T758 
IR 9594  RH880 , T789 
IR 9325  RH885 
IR 9259  RHT01  RHT30 
IR 9639  RHT10 

FUNAI 
IR 9719  30T1 , 30T2 , 31T1 

GOLDSTAR 
IR 9403  105-068 , CBT2190E , CBT4902 , CBT9905 
IR 9854  05-219J , 105-224V, 105-229H , 105-230C 

GRUNDIG 
IR 9529  CUC5301 , CUC5302 
IR 9614  CUC5200 , CUC5303 , CUC5310 
IR 9749  TP715 , TP770 , TP771 , TP800 , TP900 
IR 9715  TRC1 , TRC2 

HITACHI 
IR 9602  CLE871A CLE871B , CLE874A, CLE874B 
IR 9476  CLE876A, CLE876B , 01405 , 01414 , 02114 

02514 , CT2116 
IR 9477  CLE876C , CLE876D , CLE876E . CLE876G 
IR 9982  CLE922A, CLE922B 
IR 9576  CPT1556 , CPT1557 CPT1560 , CPT1561 , 

CST1430 , CST1435 , CST1560 
IR 9575  CPT2155 , CPT2164 , CPT2558 , CPT2564 

CPT2566 , CPT2669 CPT2785 , CPT2870 

MATSUI 
IR 9490  076L067240 , 2076R , 2092T 

NOKIA 
IR 9573  FS4/1 , FS4/2  FS5/1  FS9 ,FS10 

ORION 
IR 9640  RC37 . RC56 , RC565633 , ROO 

PANASONIC 
IR 9826  EUR37211, EUR50100 ,EUR50370 EUR51140 

TNQ8E421 , TNQ8E0422 , TNQ8E0428 
IR 9834  TNQ8E0461 

PHILIPS 
IR 9510  RC5002 , RC5140 , RC5154 , RC5240, 

Konig No. Model/Part No.  
PHILIPS..continued 

IR 9553  RC5410 , RC5420 , RC5801 
IR 9556  RC5901 , RC5902 , RC5903 , RC5904,RC5905 
IR 9710 RC7507 , RC8205 , RC9057 , RC9133 
IR 9864  RC7512 , RC7535 

SAMSUNG 
IR 9546  RM100 

IR 9432  RM104 , CX532VVT, CX534VVT, CX5312W 

SANYO 
IR 9457  JXBA, JXFF , RC307 , RC317 , RC318 , 

RC321 , RC612 , RC625 , RC628 
IR 9530  JXCL, JXCR RC258 , RC642 
IR 9139  JXGA, JXGE , RC700 , RC702 
IR 9460  JXGT, JXGW, JXGY, JXLB, JXLG, RC711, SO2 

SHARP 
IR 9487  01421 , 02021 , CV2121 , CV3707 , CV3709 , 

CV3710 ,DV1416 , SV2044 ,SV2145 
IR 9711  RRMCG0739BMSA ,G1014BMSA 

RRMCG1023BMSA, G1036BMSA 
IR 9788  RRMCG1031BMSA, G1046BMSA 

RRMCG1048BMSA, G1050BMSA 

SONY 
IR 9321  RM640 , RM641,RM641A,RM642A 
IR 9336  RM650 , RM651 , RM652 , RM654 
IR 9448  RM656 , RM677 , RM687B , RM687C , RM717 
IR 9123  RM670 , RM671 , RM672 , RM673 
IR 9442  RM681  RM682 , RM683 , RM684 ,RM685 

RM686 RM698 
IR 9452  RM694 , RM820 , RM828 , RM834 , RM841 
IR 9441  RM689 , RM816 , RM817 , RM826 
IR 9443  RM830 , RM831  RM832 , RM842 
IR 9451  RM833, RM837 
IR 9511  RM615 , RM620 RM625 , RM630 , RM631 , 

RM632, RM633 , RM634 , RM635 
IR 9871  RM836 , RM839 , RM883 , RM886 

TELEFUNKEN 
IR 9624  FB330, FB340, FB345, FB1330, FB1340 , 

THOMSON 
IR 9639  14GM53  14GM56 , 14MS70 , 21DS70 , 

21MG51 , 21MS76 

TOSHIBA 
IR 9853  CT9493 , CT9511 
IR 9953  CT9626, CT9784,CT9785,CT9859 

£. 6.50 + vat 
each 

Buy 5 or more 
£ 6.00 + vat each 



Grandata Ltd 
distributor of electronic components 

EL- EC TFI O NI C 

Konig Electronic K C:31 \11 = 
Spares E L EC -T-FI O NI C 

Replacement Line Output Transformers 
Make Part No.  Konig No. Our Code Price  

Ferguson ..06 D-3-093-001 , 06 D-3-512-001  FAT 3837....LOT204 ....£ 14.00 

Hitachi  2433291  FAT 3664....LOT172 ....£ 13.50 

Hitachi  2434002  FAT 30095 ..LOT226 ....£ 14.50 

ITT/Nokia ..4515 0340 , D 059/37 , ME/6237-00  FAT 3727....LOT200 ....£ 12.50 

ITT/Nokia ..4515 0345 , 4515 0378 , D070/37 , D071/37 FAT 3790....LOT328 ....£ 16.00 

ITT/Nokia ..4515 0348, D 076/37  FAT 3843....LOT330 ....£ 16.00 

Panasonic TLF 14584 F , TLF 14586 , TLF 14586 F  FAT 30106....LOT41 ....£ 15.50 

Philips  1352.5003 , 4822 140 10544 , 

4822 140 10566 , OV 2094/40  FAT 30186 ..LOT433 ....£ 12.00 

Philips  3111 258 30021 , 4822 140 10474  FAT 30192 ..LOT562 ....£ 15.50 

Philips  37770 , 37771 , 37772 , AT 2079/15  FAT 30184 ..LOT129....£ 14.00 

Philips  4812 140 10294 , 4822 140 10294  FAT 3820....LOT125 ....£ 16.00 

Philips  4812 140 10325 , 4822 140 10325  FAT 30167 ..LOT132 ....£ 15.00 

Philips  4822 140 10353 , 4822 140 10356  FAT 3830....LOT284 ....£ 14.00 

Philips  AT 2079/21 , AT 2078/21 , TFB 4090 AD  FAT 30179 ..LOT395 ....£ 12.00 

Philips  AT 2079/17  FAT 30171 ..LOT288....£ 14.00 

Philips  AT 2079/23  FAT 30170 ..LOT289....£ 13.00 

Sony  1-439-332-42  FAT 3925....LOT100 ....£ 12.00 

Sony  1-439-493-11 , 1-439-423-11 , 1-439-423-12 FAT 30089 ..LOT369 ....£ 15.50 

This is just a selection of Konig Line Output Transformers . 

Please call us on 020 8900 2329 for any that are not listed. 

Replacement Televison Mains Switches 
KN658304 

44.  tti 

For Sony and Sony 
Price : £ 250 + vat 

KN668500 

Replacement for Grundig 29703-291.07 
Price : £ 2.50 + vat 

KN668800 

eit 

For Daewoo 
Price : £ 2.50 + vat 

If you cannot find the Konig Spares you want in this advert please call us on 
020 8900 2329 as this is just a small selection 



Grandata Ltd 
distributor of electronic components 

Aerial & Digital Satelitte Accessories 
SLx Aerial Amplifiers 

Now with built in Digital Bypass - Operates with SkyTM DigiEye 

Class leading noise figure of 4dB or less 

6dB signal amplification on all models 

25mA line powering for masthead amplifier 
(Only on SLX4B , SLX6B , SLX8B) 

Description  

2 Way - No Bypass 

2 Way - With Bypass 

4 Way - No Bypass 

4 Way - With Bypass 

6 Way - No Bypass 

6 Way - With Bypass 

8 Way - No Bypass 

8 Way - With Bypass 

Order Code 

SLX2 

SLX2B 

SLX4 

SLX4B 

SLX6 

SLX6B 

SLX8 

SLX8B 

Price 

£ 8.00 + vat 

£ 9.25 + vat 

£ 13.00 + vat 

£ 14.00 + vat 

£ 18.00 + vat 

£ 19.00 + vat 

£ 18.50 + vat 

£ 20.00 + vat 

Coax Plug 
Aluminium 

Order Ccde: PLG51 
Bag of 10 

Price : £ 1.25 + vat 

Bag of 100 
Price : £ 9.00 + vat 

Screw Type 
Coax Plugs 

Order Code: PLG62 
Bag of 10 

Price : £ 1.60 + vat 

Bag of 100 
Price : £ 12.50 + vat 

SLx Link Eye 
Allows control of Sky" Digibox via the signal feed for 

second TV 

Order Code : 27833R 
1 - 9 

6.50 + vat each 

10 - 24 
£ 5.50 + vat each 

Amstrad DRX100 
Tuner Repair Kit 

Order Code 
SATKIT35 

Price 
£ 1.40 + vat 

Twist On F 
Connectors 

Ofder Code: PLG101 
Bag of 10 

Price : £ 1.00 + vat 

Bag of 100 
Price : £6.00 + vat 

Coax Coupler 
Socket to Socket 

Order Code 

PLG54 

Bag of 10 

Price: £1.50 + vat 

SkyTM Digita TV Link Eye 
Order Code : TVLINKEYE 

Price 
£ 10.75 + vat 

5 + 
£ 7.99 + vat each 

10+ 
£ 6.99 + vat each 

Amstrad DRX100 
Power Supply 
Reliabilty Kit 

Order Code 
SATKIT36 

Price 
£ 12.00 + vat 

Amstrad DRX100 
Power Supply 
Repair Kit 

Order Code 
SATKIT37 

Price 
£ 13.50 + vat 

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

15dB 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 ampli-

fier with line powering 

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

+ vat 

SLx 26dB Gain Masthead Amp 
Order Code : 27831R  Price : £ 4.50 

+ vat 

Coax Coupler 
Plug to Plug 

Order Code 

PLG55 

Bag of 10 

Price : £1.50 + vat 

Y Splitter 
Inductive 3 way 

• 4 
Order Code 
YSPLITTER 
Price : 40p + vat 

Bag of 10 
Price : £ 3.00 + vat 

SLx Amp By Pass Kit 
For use with aerial amplifiers and Sky 

Allows for operation of Link Eye in 
conjunction with a distribution 
amplifier 

Order Code : 27829R 
Price : £ 5.00 + vat 

agibox 

Grundig GDS200 
Digital Satellite Receiver 

Repair Kit 

Early psu 
MODEL : DSO - 0385 REV C 

Order Code: SATKIT34A 
Price : £ 10.00 + vat 

Grundig GDS200/300 
Digital Satellite Receiver 

Repair Kit 

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

Order Code: SATKIT34B 
Price : £ 10.00 + vat 

Check out our New Online Catalogue at 

www.grandata.co.uk 
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 to 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 



JACK'S WORKSHOP 
Jack Armstrong 

Last month I talked about how to max-imise your earnings. There is more to 
be said on the subject, and this month I'll 
discuss specialisation. 

Specialise! 
A lot of the TV repair shops I've visited 
will take on almost any work. A very 
good friend of mine even took in an elec-
tric trouser press. He had it in his shop for 
a month and, yes, he did manage to fix it 
eventually. But was it worth the hassle? 
One major problem with accepting all 

and any work that comes your way is dif-
ficulties with spares. It's quite likely that 
you won't have the parts required. As a 
result you may well keep the customer 
waiting for days, if not weeks. He or she 
may be understanding about the delay, but 
it isn't going to do your reputation any 
good. If the customer is happy to wait a 
week, you might as well send the equip-
ment to a specialist repairer who has the 
parts and the knowledge required to do a 
good job. Let's consider some examples. 
You've probably all tried to repair a 

digital satellite receiver. There are enough 
of them out there, and the need for repair 
is becoming more common. Some faults 
are straightforward to deal with. It's not 
difficult to replace a Pace or Amstrad 
tuner after getting it repaired, or to fit a 
SatCure power supply kit. But fifty per 

cent or so of the faults are likely to be 
technically demanding and/or require 
parts that are difficult to obtain and may 
be expensive. You might well require 
training and special equipment to carry 
them out. 
If you are not going to be able to deal 

with half the digibox repairs that might 
come in, you should either turn them away 
or send them to a specialist. But a lot of 
you probably take them in and put them 
on the shelf, maybe hoping for inspiration! 
This won't do your business any good at 
all. Your customer will be phoning every 
day to ask when the repair will be fin-
ished. You end up with a lot of unneces-
sary stress and an unhappy customer. 
The best course is to decide what you 

are good at and stick to it. Make sure that 
you have a good stock of spare parts for 
the work you intend to do, and don't 
attempt to repair items that fall outside 
your chosen field. 
If you decide to specialise in a particu-

lar type of repair, make sure that everyone 
in the trade knows that you are good at it, 
and get them to bring or send you their 
own repairs of this type. Doing this will 
enable you to minimise the stock you 
carry and maximise your profits, because 
your success rate and turnover will 
improve significantly. For every other 
type of repair, find someone else who 

specialises in it and send repairs to them. 
You'll soon find out who you can trust to 
carry out good, fast, reliable repairs. 

Specialist repair services 
Here are some examples of companies 
that provide reliable specialist repairs. For 
many years MCES in Manchester has spe-
cialised in tuner and modulator repairs. 
Not only can the company fix these items. 
it will also upgrade the units and test them 
across the working frequency range to 
ensure that there are no 'dead spots'. I 
can't think of any other firm that offer 
such a comprehensive tuner repair ser-
vice. More recently Kesh Electrics has 
entered the tuner and digibox repair mar-
ket. 
MCES now offers a digibox repair ser-

vice by post. So do Horizon Satellites in 
Basingstoke, Digitech Direct near 
Manchester, Alan at Scan Digital 
Services and Michael Dranfield at Digifix 
in Buxton, Derbyshire. 
These firms carry out specialist repairs 

at competitive prices, so why bother try-
ing to do such repairs yourself? Pack 
your customer's unit off to one of them 
and add £30 to the repair cost when you 
invoice your customer. It will involve 
roughly thirty minutes of your time to 
pack, despatch then unpack the digibox, 
so there's your £60 an hour rate assured! 
Accent Video Technic has specialised 

in camcorder repairs for many years. To 
compete, you would need very spe-
cialised, expensive equipment. There's no 
point in trying to do so. A camcorder 
costs several hundred pounds, so there 
should be no problem about persuading a 
customer to pay for a repair. If they 
object, you can tell them where they can 
find a cowboy to 'repair' it. 

What's worthwhile? 
Video recorders are, from the repair point 
of view, almost a complete waste of time 
nowadays. OK, there are a few Nicam 
stereo models that might be worth repair-
ing, but quote high. Don't do three hours' 
work for a ten pound profit (or am I 
being optimistic?). For that profit you 
might as well buy a VCR from your near-
est warehouse and sell it to the customer 
— with a twelve-month guarantee. 
Computer repairs can still make a 

profit, but pass these jobs to your local 
expert in return for a percentage. 
The same applies to dish and aerial 

installations, and to vacuum cleaner, 
dishwasher and washing-machine repairs. 
You can advertise this work, then pass 
the customer's unit on to the specialist. If 
you can get a tenner per job for five such 
jobs in a day in addition to the payments 
for the repairs in which you specialise. 
you can make a good living. 
So the lesson is: specialise in what you 

can do best, and subcontract out every-
thing else — for a small percentage or a 
fixed amount per referral. 
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New technology from 

Panasonic 
A number of new 
products will be 
introduced by Panasonic 
later this year, using a 
variety of technologies. 
They include flat-screen 
TV sets, digital TV 
adaptors, IDTV sets, 
hard-disk recorders, 
DVD-RAM recorders, 
DVD-Audio players and 
SD Memory Card audio 
and video devices. 
George Cole takes a 
look at the company's 
latest developments 

Arecent presentation to the technical 
press introduced various new 
products that Panasonic will launch 

during the next few months. We'll start 
with the TV side of the range. 

Television 
The demise of ITV Digital has put the 
spotlight on the free-to-view services. 
Panasonic is to launch three new IDTV 
sets that cater for this market. They will be 
in the Tau TV range and will incorporate 
an analogue and a digital tuner, an 
accelerated MHEG decoder for digital text 
services and a new electronic programme 
guide (EPG). Model TX36DT35 features 
100Hz scanning, Dolby digital, a 36in. 
Quintrix Flat CRT and an SD JPEG picture 
viewer. The latter enables users to insert an 
SD Memory card from a digital camera or 
camcorder and view the recorded pictures. 
Model TX32DT30 is a 100Hz Nicam set 
with a 32in. widescreen tube while the 
TX28DT30 is a 28in, version. The chassis 
used in these sets is the Euro-8DH. These 
sets have a 100-page Fastext memory, 
three scart sockets (full-function RGB, 
RGB in and S-Video in) and an RCA 
AV/S-video input connector. 

Table 1: Official recordable DVD format characteristics 

Characteristic  DVD-RAM 

Capacity 4.7/9.4GB 
Data transfer rate 22.16Mbitssec 
Recording system  Non-linear 
Quick access  64 address/32kB 
Rotation  ZCLV' 
Cartidge  Optional 

DVD-RW/DVD-R 

4 7GB 
11 08Mbitsisec 
Linear 
2 address'32kB 
CLV 
No 

DVD-R is a record-once only system; DVD-R W provides about 1,000 writing cycles; 
DVD-RAM provides some 100,000 writing cycles. 
Video recording time in the standard mode is 120 minutes with 4.7GB capacity, 240 
minutes with 9.4GB capacity. 
'Zoned constant linear velocity. 

Panasonic's Digital Converter Box, 
Model TU-CT20, is a compact free-to-
view digital TV decoder that can be 
connected to an existing TV set via an RF 
or scan socket and has an RF loop-through 
function. Installation involves little more 
than connecting the TV and power leads as 
the decoder automatically detects and 
stores the digital TV channels. It has an 
integrated MHEG decoder for digital text 
services and some interactive features. 
Price is expected to be about £99. 
Panasonic is also to launch plasma panels 
with screen sizes 37, 42 and 50in. Later in 
the year Panasonic will launch a range of 
high-definition plasma TV sets with 42 and 
50in. screens. The plasma panels use a 
variety of technologies designed to provide 
improved picture quality. An Advanced 
Plasma AI (adaptive brightness intensifier) 
gives a contrast ratio of 3,000:1 while the 
Real Black Drive System improves 
reproduction in dark areas of the picture. 
The pre-discharge emission intensity is 
reduced to improve the contrast levels. 
Blur and picture noise are reduced by 
using a False Edge Predictor circuit. This 
analyses the incoming signal and separates 
the image from video noise. A three-
dimensional progressive scan system 
converts the interlaced signal into a full 
frame display. 
The trend is for companies to use plasma 
technology for large flat-screen displays 
(more than 30in. in size) and LCD 
technology for smaller displays. Two new 
Panasonic LCD TV sets will have 15 and 
22in screens with a contrast ratio of 400:1 
and a viewing angle of 160°. 

DVD recorders 
Panasonic was one of the first companies 
to launch a DVD recorder in the UK, with 
the introduction on the DMR-E20 last 
year. Along with Toshiba and Hitachi, 
Panasonic has decided to adopt the DVD-
RAM format, with DVD-R as a means of 
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providing compatibility with DVD-Video 
players. There are 4.7GB and 9.4GB 
versions of the DVD-RAM disc, which can 
be re-recorded some 100,000 times. 
Standard DVD-RAM discs are kept in a 
protective caddy, but there are also 
caddyless DVD-RAM discs. 
Panasonic says it supports the DVD-
RAM format because the format suits both 
AV (sound and video recording) and PC 
(data, software and games storage) 
applications. The characteristics of the 
three official DVD record formats are 
shown in Table 1. 
The advantages of the DVD-RAM format 
include high-speed reading and writing and 
fast random access, because the format 
uses a CAPA (Complimentary Allocated 
Pit Addressing) system. This records 
address signals in each disc sector, 
enabling the optical pickup to go to a 
sector directly. Thus data can be accessed 
quickly even when it's not stored 
sequentially. The CLV (Constant Linear 
Velocity) disc-drive system requires 
rotation speed control after data track 
changes, which takes time. But DVD-
RAM uses a Zoned CLV system that 
enables data in the same zone (i.e. set of 
tracks) to be read at a constant rotational 
speed, giving high-speed access. The 
disc's recording area is divided into 35 
zones, with 25 sectors per zone in the 
innermost zones and 59 sectors per zone in 
the outermost, see Fig. 1. Thus each sector 
has the same length. 
The format also makes it possible to 
provide a t̀imeslip' function, i.e. a 
partially recorded programme can be 
viewed from the beginning while the rest is 
being recorded. This is similar to the live 
pause feature provided by some hard-disk 
video recorders such as Sky+. 
The cartridge is intended to protect discs 
from dust and fingerprints and thus protect 
the data on the disc. The DVD-RAM 
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The Panasonic portable OVO player Model OVO-LV65 has a 5in. LCD screen and can read 
DVD-Video, OVO-RA M, OVO-R and CD-R/RW discs. 

format uses a wobble-land-groove 
recording system. This combines two 
recording techniques, land and groove 
modulation and wobble-groove 
modulation, and the previously mentioned 
CAPA system, see Fig. 2. Use of both the 
grooves and the land between them gives 
high-density recording. Data is recorded as 
phase changes (crystalline/amorphous) in 
the recording layer. 
The Video Recording Format (VRF) used 
by DVD-RAM provides real-time 
recording and editing. Table 2 lists the 
main characteristics of VRF. Its features 
include a play list function (for changing 

Fig. 1: The DVD-RAM's recording area is divided into 35 
zones, with a number of sectors (25-59) per zone. 

the track playback order), still image 
compatibility and text information 
recording for search functions. VRF is not 
compatible with existing DVD-Video 
players however, though a new generation 
of players will provide compatibility. 
DVD-RAM uses a system called Hybrid 
VBR (Variable Bit Rate) that combines 
real-time variable bit rate and visibility 
modulation technology to provide long 
recording times. Real-time VBR allocates 
data bits during recording in accordance 
with picture content: for example static 
images are given fewer bits than fast-
action scenes. This makes more efficient 
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Fig. 2: The OVO-RA M recording technology uses land, 
groove and wobble modulation and the CAPA system. 
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The Panasonic DVD-player Model DVD-052 is a changer unit that can store up to five discs. 

use of the data capacity. Visibility 
modulation technology reduces the number 
of bits allocated to parts of the scene that 
are less noticeable to the eyes. For example 
an object standing in the foreground would 
be given less image compression than an 
object in the background. As a result users 
have a number of recording modes to 
choose from, with the trade-off that longer 
recording times mean reduced picture 
quality. The modes are listed in Table 3. 
Panasonic plans to launch two new DVD-
RAM recorders, including Model DMR-
E30 which has a slimmer design than the 
DMR-E20 and a new remote-control unit. 
Model DMR-HS1, which is already 
available in Japan, is a combined DVD-
RAM and hard-disk recorder. The hard-
disk provides 8-5 hours' recording time in 
the XP mode, 17 hours in the SP mode, 34 
hours in the LP mode and 52 hours in the 
EP mode. The DMR-HS1 can also be used 

for high-speed dubbing from the hard-disk 
drive to a blank DVD-RAM disc — see 
Table 4. 
Panasonic is one of the companies 
committed to the Blu-ray recording format 
that uses blue-violet laser technology to 
store up to 27GB of data on a 12cm disc. It 
doesn't see Blu-ray as a commercially 
available system for another three-four 
years, and forecasts that in the meantime 
worldwide DVD recorder sales will rise 
from 320,000 units last year to 2.9 million 
next year. 

DVD players 
Panasonic is to launch a number of DVD-
Video players this year including Model 
DVD-XVIO, which is just 53mm high and 
is compatible with CD-R/RW discs and 
MP3 music files. The slim size has been 
made possible by the use of a new optical 
pick-up that's only 14nun high and just 

Table 2: Video Recording 

Video encoding system 
Number of video streams 
Aspect ratio 
Number of pixels (NTSC) 

Format characteristics 

Audio encoding system 
Number of audio streams 
Number of audio channels per stream 

Sub-picture encoding system 
Number of sub-picture streams 
Multiplex format 

MPEG-1/MPEG-2 
One 
4:3 and 16:9 
720 x 480, 704 x 480, 544 x 480, 480 x 
480, 352 x 480, 352 x 240 
MPEG/Dolby Digital/Linear PCM 
Maximum two 
Mono, stereo, dual mono or multi (max. 
7.1 channels) 
Runlength encoding 
One only 
MPEG-2 programme stream 

over a third of the weight of the current 
pick-up. Reduced height and weight have 
been achieved by using a resin instead of 
glass objective lens. Model DVD-RA82 is 
a multi-disc player that can read DVD-
RAM, DVD-R, DVD-Video and DVD-
Audio discs as well as recordable CDs and 
MP3 files. 
Panasonic has decided not to follow 
Pioneer's lead and offer compatibility with 
Super Audio CD discs. Although the 
DVD-Audio system has been around for a 
while now its profile is low. Panasonic 
says that it plans to promote DVD-Audio 
this year by expanding the range of DVD 
products that include DVD-Audio 
compatibility. But only one in four new 
home-cinema players can read DVD-
Audio discs and, of the four new portable 
DVD players Panasonic is to launch, only 
one will be compatible with DVD-Audio 
discs. A bigger problem however is the 
lack of DVD-Audio software available. 
Although a number of record companies 
have committed themselves to support 
DVD-Audio, at present the number of 
titles available worldwide is only about 
120. 
Model DVD-CV52 is a DVD changer 
that can store up to five discs. Model NV-
VHD1 is a combined DVD-Video player 
and hi-fi VHS recorder. It can play 
DVDDVD-Video and DVD-R discs as 
well as CD-R/RW discs containing MP3 
files. There is also an optical digital output 
and a bass plus (subwoofer output) socket. 
The VCR section includes Super Long 
Play (twelve hours' recording on an E-240 
cassette), NTSC playback, Super-VHS 

Table 3: DVD-RAM recording modes 

Mode 

XP (high picture quality) 
SP (standard picture mode) 
LP (long recording) 
EP (extra long recording) 
FR (flexible mode) 

4. 7GB record time 

About 1 hour 
About 2 hours 
About 4 hours 
About 6 hours 
60-360 min 

9-4GB record time  Data rate 

About 2 hours 
About 4 hours 
About 8 hours 
About 12 hours 
120-720 min 

About 10Mbits/sec 
About 5Mbits/sec 
About 2.5Mbits/sec 
About 1-7Mbits/sec 
1.7-10Mbits/sec 
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Quasi Playback and 35x jet search. 
Models DVD-LV50 and DVD-LV65 are 
portable DVD players. The former 
includes a 5in. LCD screen and an SD card 
slot for playing music encoded with MP3 
or AAC (Advanced Audio Coding) 
compression. It can also read JPEG image 
files and MPEG-4 video files stored on an 
SD card. Both models can read DVD-
RAM, DVD-R, DVD-Video and CD-
R/RW discs. 
Panasonic is also launching nine new 
DVD home-cinema systems, including the 
SC-DT300. This is a micro system that 
provides DVD-Video and DVD-Audio 
playback and has a built-in Dolby 
Digital/DTS decoder. 
Interestingly, some of Panasonic's DVD 
players in the US can also read Windows 
Media Audio (WMA), a popular audio-file 
format, but the company is still 
considering whether to include this feature 
with DVD players for the European 
market. 

The SD Memory Card 
The SD (Secure Digital) Memory Card 
was deveoped by Panasonic, Toshiba and 
SanDisk. It's designed to store a variety of 
media including audio, video, images and 
data. The card is about the size of a 
postage stamp, measung just 24 x 32 x 
2mm. Its data rate is 2Mbits/sec and the 
largest-capacity card is at present able to 
store 256MB. This year will see the launch 
of 512MB versions however, with an 
increased data rate of 10Mbits/sec. Next 
year should see the first 1GB card, and 
there are plans for 4GB cards by 2005. SD 
cards incorporate copy-protection 
technology for both audio and video. 
At the time of writing 421 companies 
wordwide support the SD card, 
representing the audio, video, computer, 
telecommunications, games, photographic 
and automotive industries. Panasonic has 
included SD card readers in various 
products such as audio players, digital 
cameras, digital camcorders, PCs, 
projectors, the Nintendo Gamecube 

The Panasonic DVD/CD player Model DVD-RV32. 

Table 4: High-speed dubbing, hard disk to DVD-RAM disc 

Rec. mode  Prog. length 

XP 
SP 
LP 
EP 

*Approximate 

1 hour 
1 hour 
1 hour 
1 hour 

Dubbing time*  Dubbing speed 

30 minutes 
15 minutes 
7.5 minutes 
5 minutes 

2x 
4x 
8x 
12x 

console and in-car entertainment systems. 
The company has launched a series of 
e.wear (electronics-to-wear) products that 
use the SD card. Model AV 10 is a concept 
product: it combines an audio player, video 
camera, still camera and voice recorder. 

Camcorders 
Panasonic's new camcorders are called 
e.cams. There are two models in the DS 
range of digital camcorders, the DS29 and 
DS30. Both include an 800,000 pixel CCD 
image sensor, 10x optical/500x digital 
zoom, a 2.5in. LCD monitor and a 0-1 lux 
Night View function. 
There are four new models in the GS 
range, the GS1, GS3, GS4 and GS5. They 
are designed to combine the features of a 
traditional vertical camcorder with a palm 
camcorder, i.e. small size with many 
features. These models include an 800,000 
pixel CCD image sensor, a 2.5in. LCD 
monitor, Colour Night View, Bluetooth 
compatibility, SD card compatibility, a 
USB link, an MPEG-4/SD voice function 
and DV/analogue inputs. The GS5 has a 
volume of 470cc, some 20 per cent less 
than its predecesor Model DS88. 
Colour Night View changes the exposure 
time to about half a second, increasing the 
gain from around 4 times in the normal 
mode to 25 times. It enables colour shots 
to be taken with light levels as low as 0.1 
lux. 
Panasonic has also introduced a new free-
style remote controller that makes it easier 

to take low-level and high-angle shots. 
Model GX7 is a super-compact 
camcorder with a 1.2 megapixel CCD 
image sensor and a tele-jump function. 
This enables the user to press a button and 
get an instant 1.3x zoom with no picture 
deterioration. 
Model MX350 has a three-CCD sensor 
system giving 1.8 megapixel still image 
recording, a Leica Dicomar lens, a USB 
link, an SD card slot, a 3.5in. LCD 
monitor, MPEG-4 video recording with 
voice on an SD card, DV input and output 
sockets and Bluetooth compatibility when 
used with an optional adapter kit. 

Home networking 
Panasonic says the home of the future will 
have a broadband connection to the 
Internet, with many devices around the 
home networked. You will, for example, 
be able to shoot video with a camcorder 
then put the SD card into a DVD-RAM 
home server to transmit the video to TV 
sets around the home. 
Wireless LANs using some form of IEEE 
802.11 technology will make it easy for 
devices to communicate with each other. 
At present Panasonic's aim is to make 
products and devices that are interoperable, 
so that it's simple to transfer media 
material from one product (such as a 
digital camera) to another (say a printer). 
But no doubt many of Panasonic's future 
products will come with wireless 
technology built in as standard. 
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Servicing 

the Mitsubishi TE6705K monitor 
This 17in. Trinitron-tube monitor's production run lasted for several years. 
Large numbers were sold as the Dell VC7EN. In Part 4 of his series Donald 
M. Henry looks at the operation of the power supply circuitry 

So far we've covered the video 
channels and related control 
arrangements, the timebases and 

raster correction arrangements and the 
EHT generator. This month we'll tackle 
the power supply circuitry, in particular the 
variable +B supply. The processor board 
will be the subject of Part 5 in the series. 

The power supply 
The need for a variable-output power 
supply in a monitor is because a PC can 
provide inputs with different line-rate 
signals and resolutions. The user wants a 
display of consistent width regardless of 
mode: the power supply has to adjust its 
output to achieve this result. It's also 
important that other things remain 
constant, such as the EHT and the heater 
voltage, despite different signal inputs. 
And what better tool to adjust the variable 
+B output voltage than the microcontroller 
chip, which watches the incoming line-rate 
signal? As we shall see, in addition to 
video and scan correction, which were 
covered in Parts 1 and 2 in this series, the 
control board determines the output 
voltage and is responsible for protection 
and degaussing. 
Figs. 1-4 show the power supply 
circuitry. The primary side consists of a 
fairly standard chopper arrangement. We'll 
return to this later. 

Secondary-side outputs 
Fig. I shows the circuitry on the secondary 
side of the chopper power supply, 
including the variable +B supply. We'll 
start with a description, not exhaustive, of 
what the various pins of the chopper 
transformer T901 are used for. The 
transformer pin numbers can just be seen 
with a torch while bending the plastic 

chassis away from the underside of the 
PCB. 
Pin 13 is a common chassis connection 
for all but one of the secondary windings. 
The winding between pins 10 and 11 is 
the only one with no chassis connection. 
The DC produced across C976 by D959 is 
taken to VR502 (1000 WW) which is used 
for line shift adjustment (moving the entire 
raster left-right). The adjustable DC level 
at the wiper of VR502 is added to the 
variable +B and EW modulated feed to the 
line output stage. Lack of adjustment 
suggests an open-circuit fusible resistor, 
either R974 or R572 (both 1.20). 
Pin 12 feeds the rectifier circuit 
D958/C972 which provides the input to the 
—12V regulator IC954 (µPC7912HF). The 
—12V supply is used by IC303 on the sync 
panel, the op-amps IC702/3/4/6/7/10 on 
the PWB-DEFL-SUB panel and also the 
7905 —5V regulator IC709 on this panel. 
Pop out the boards when tracing faults. 
Pin 14 feeds the rectifier circuit 
D957/C967 which provides the 6.3V 
supply for the CRT's heaters, via R964 
(2.7Q, 2W), and the input for the 5V 
regulator IC953 (1.1PC2405HF) whose 
output runs all over the place, including the 
microcontroller chip. 
Pin 15 feeds the rectifier circuit 
D956/C963 which provides a supply for 
the degaussing relay RY901 and the 
cooling fan, and the input for 12V 
regulator IC952 (L7812ML) whose output 
powers the timebase oscillators, the line 
linearity relay RY501, the video 
preamplifier, op-amps all over the place, 
front panel LEDs (except power-on) and 
some pull-up resistors on the 
microcontroller board. 
Pin 16 feeds the rectifier circuit 
D955/C958 which provides the 27V 

supply for the frame output stage and the 
input for the 24V regulator IC951 
(S13240C) whose output powers the line 
driver stage. IC951 is a five-leg device, but 
only three connections are used, input, 
chassis and output. 
Pin 17 feeds rectifier circuit D954/C957 
which provides the 80V supply for EHT 
transfo rmer T601-2 and IC203 on the 
video board. 
Pin 18 feeds the HT rectifier circuit 
D953/C955 which provides 168V for the 
video board and EHT transformer T601-1 
and the input to the +B chopper/regulator 
transistor Q952. 
The 168V supply is set by VR951, which 
is connected via R975 to the SE140N error 
sensor IC956. This device drives the 
TLP732LF2 feedback optocoupler IC902, 
which in turn controls the operation of the 
STR-S6308 chopper chip IC901. IC956 
uses the 80V supply as its reference 
voltage. This is the basic HT feedback 
regulation network. More later on how it 
affects the operation of the chopper 
circuit. 

Protection 
Protection is incorporated in the 168V 
supply, in the form of the TFD3125M 
crowbar thyristor Q953 whose gate is 
connected to an active-high output from 
the microcontroller chip. When Q953 
switches on an audible whine can be heard, 
indicating that the power supply is in the 
over-current protection mode. Q953 is 
fired when the microcontroller chip detects 
failure of or a low-speed cooling fan and 
immediately shorts the 168V rail to 
chassis. All other outputs obtained from 
T901 are discharged to OV. Scanning, the 
EHT and video drive cease, protecting the 
CRT from burns. The cooling fan stops 
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Fig. 1: The circuitry on the secondary side of the chopper power 
supply, including the chopper +8 supply system (0952/W955). 

but, not being powered, other components 
on the CRT base panel are protected from 
overheating (they are normally subjected 
to forced ventilation). The LEDs are all 
extinguished. 
Note that the same whine can be heard 
when Q603 fails (see Part 3 last month), 
though the over-current protection is 
triggered by a separate mechanism. 

The variable +B supply 
he line output transiormer T502 requires 
a variable supply (40-100V depending on 
the type of display called for) which is 
known as the +B supply. This is provided 
by the series chopper MOSFET Q952 
(IRF9620) which is fed from the I68V 
supply and has as its reservoir coil L955, 
with C978 for smoothing. The +B supply 

R964 
2.7, 2W 

 Wv  

3 

47p 

5k6 

R966 
47k 

.01 

6.3V 
••• 

R968 
10k 

is varied by the microcontroller chip: 
basically, the longer or more frequent the 
on times of Q952, the greater the width. 
Q952's gate is driven by pin 12 of IC955 
(type 917001). The drive is variable in 
frequency and width, its frequency 
depending on the mode or H-rate signal in 
use while its width depends on the DC 
width command from the microcontroller 
chip. IC955 is another of those proprietary, 
green hybrid devices. We need to pay 
some attention to it, and will begin by 
looking at its inputs. 
Pin 10 is labelled OVP (over-voltage 
protection). It monitors the line output 
stage via the potential divider R966/R968 
and D526, which is connected via R535 to 
pin 5 of the line output transformer T502. 
This is not to be confused with the EHT-

5V 
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47 
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inhibiting action, discussed in Pan 2, that 
occurs when there is line collapse. OVP 
shuts down the +B supply if there is 
excessive activity in the line output stage. 
Pin 15 (CLM—) provides current limiting 
should D962 (RU3AM) conduct because 
of an over-voltage condition at the output 
from Q952. (D962 does the same job as 
the familiar SR2M over-voltage protection 
diode in the Matsui Model TV1420A etc.). 
D511 at pin 12 of the line output 
transformer serves a similar purpose. I've 
never known D962 or D511 to short out, 
unlike the diode in the Matsui sets! 
Pin 2 (lock) is a sync input to ensure that 
the gate of Q952 is triggered at the precise 
moment during the line period, and thus 
determines the chopping frequency. The 
lock pulses are obtained from pin 5 of 
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Fig. 2: The mains input and bridge rectifier circuitry. 

220k 

IC305 on the PCB-SYNC-SUB panel — 
they are shared with the microcontroller 
chip. 
Pins 3-7 are connected to passive 
components. Pin 5 (soft) provides a soft 
start for IC955's internal oscillator by 
charging C980 (22 g, 50V). As a result the 
+B voltage rises gradually at power-up, 
avoiding a 'thwack' kick-start of the line 
output stage. The effect can be seen with a 
worn tube. 
Pins 8 and 9, labelled DET2 and SIZE, 
are where feedback is applied and where 
the width of the pulse to drive the gate of 
Q952 is controlled. In Part 2 we saw that 
the voltage across C533 (Fig. 7, page 409) 
is proportional to the line output, in other 
words width. Feedback from here, via 
Q519/520, arrives at pin 8. The input that 
controls the width of Q952's gate drive 
pulse is fed to pin 9 via R965, and is the 
same DC width-control voltage, derived 
from the PWB-DEFL-SUB panel, that's 
used to control the current in the line driver 
transformer T501. 
An increase in the DC width-control 
voltage results in a longer on time for 
Q952 and thus increased width. You can 
see a problem here: we don't want to tell 
IC955 to increase the output voltage from 

I 

SW111 
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4n7 
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Relay controlled 
degaussing circuit 

Q952 to widen the picture only for the 
feedback to pin 8 to tell IC955 to put the 
brakes on again. So there has to be some 
parallel tracking operation. Apparently 
there's a base-emitter junction inside 
IC955 between pins 8 and 9 to ensure that 
the two operations remain in step with each 
other. 

Mains input circuitry 
There's a common-mode rejection filter 
network just after the AC input WC 
connector, see Fig. 2. The AC is then 
passed to a vertically-mounted board, 
PWB-POWER-SUB, at the left (looking 
from the rear). The power switch SW 1 1 1 is 
mounted on the microprocessor board with 
wired-through connectors to link it to the 
power sub-board. The mains bridge rectifier 
and its associated reservoir capacitors are 
easily identifiable here. A degaussing relay 
and posistor (RP901) should also be 
obvious, see Fig. 3, though it should be 
mentioned that the user degaussing button 
requests the microcontroller to operate the 
relay — some older monitors are more 
primitive, with the button connected to a 
timer circuit that operates the relay for a 
few seconds, or a more direct link to the 
relay. RV901 is connected across the 

To 
J907 

"in 

degaussing coils to maintain a similar 
current whether the monitor is operated 
with a 110V or a 230V mains supply. 
The only slightly unusual feature on this 
board is the TM16615-L3 triac Q901 
which, when fired via D902, shunts the 
surge-limiting thennistor RT901 once the 
primary side of the chopper circuit gets 
going. 

The chopper circuit 
The term used in the Mitsubishi manual to 
describe the chopper circuit, see Fig. 4, is 
"ringing choke converter". I've not found a 
definition for this in my power supply 
'bible' by Gottlieb, published by McGraw-
Hill (ISBN 0-8306-4404-0). I do however 
recommend pages 380 on as valuable 
relevant reading. As far as I can tell, 
ringing-choke and resonant-mode 
converters are one and the same thing. 
Regulation is achieved by varying the 
chopper frequency rather than, as with 
PWM (pulse-width modulation), the duty 
cycle. A resonant-mode converter can 
operate at a frequency of several hundred 
kHz. 
Nothing happens in the primary winding 
1-3 of the chopper transformer T901 until 
the first output pulse appears at pin 1 of 
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fan supply and sensing 
connection. 
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Fig. 4: The circuitry on the 
primary side of the chopper 

power supply.  From 
J903 

J907 
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IC901. Fig. 5 shows the circuitry within 
IC901, which includes the chopper transistor 
Ql. The start-up resistors R906 (150kQ, 
0•5W) and R907 (1801Q, 0•5W) charge C915 
(0.0151.1F, 100V), producing an initial switch-
on pulse for Ql. When Q 1 switches on, 
current flows in the primary winding of 
T901, inducing current in the secondary 
winding connected to pins 5m9. This is a 
classic blocking-oscillator arrangement. Q1 is 
driven to saturation. With a constant collector 
current there is no feedback via C915, which 
begins to discharge via R906/7. At some 
point Q1 will be forward biased and will 
switch on again. That's how the circuit starts 
up, but in normal operation a variable cycle is 
required to make regulation effective. 
A more rapid switch on is achieved by 
feeding pulses from pin 5 of the transformer 
to pin 5 of IC901 to switch Q4 and thus Q1 
on. Q l's switch-off period is controlled by 
feeding negative-going pulses to pin 8 of 
IC901 to switch on Q2, thus shorting the base 
and emitter of Q1 which will then be unable 
to conduct. The pulses applied to pin 8 are 
generated by the RC charging network in 
Q902's base circuit. The DC conditions here 
are controlled by the optocoupler IC902, 
which implements the feedback control. 
During normal operation D903 charges 
C916, producing a positive supply for Q4, 
while the diode between pins 5 and 9 of 
IC901 charges C917, producing a negative 
supply for Q902 and the phototransistor in 
the optocoupler. 
Having scoped the activity on the primary 
side of the chopper circuit I found that it was 
continually hunting all over the place, the rate 
of change depending on the mode, but 
basically it seems to run at about 100kHz. 
I'm given to understand from Gottlieb that 
supplies of this type never run at the actual 
resonant frequency of the tuning components: 
they are designed to run around at a rate 
either just below or just above the resonant 
frequency. 
IC901 also incorporates excess-current 
protection. Q3 monitors, at pin 7, the current 
that flows via R915. Should this be excessive 
Q3 switches on and in turn Q2 conducts, 
cutting off Ql. 
IC901 has proved to be reliable: I've only 
ever come across one failure despite having 
had many hundreds of these monitors in for 
repair. 

Spares 
A possible source for the fan and other spare 
parts is B+H Distribution. The firm is an 
official agent for NEC and Mitsubishi 
monitor spares and can be reached on 01442 
828 188. 
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and 
Satellite 
Reception 
Terrestrial DX and satellite TV reception 

reports. News on TV broadcasting and 

satellite band changes. A run-down on 

some current interference problems. 

Roger Bunney reports 
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An aerial surveillance picture of the Kosovan countryside down-
linked by Telstar-11 at 37 W for examination by US Military 
Intelligence. 

here was very little terrestrial DX-TV reception during TApril. A minor Sporadic E opening occurred on the 16th, 
when RAI (Italy) ch. IA and an unidentified ch. RI signal 

put in an appearance. An opening at this time suggests that the 
SpE season later in the year could be a good one. Three nights 
afterwards an aurora produced signal reflections in Band I. There 
was activity in chs. E2/3/4 from 1800 hours, and several NRK 
(Norway) ch. E2 signals were received prior to 2200 hours. 
F2 layer reception in the UK has ceased for the time being. A 

TV-DX web list provides details of àn amazing F2 DX Saturday 
experienced by Ian Roberts in Johannesburg, South Africa on 
April 20th. Reception included Iran ch. E2, Syria ch. E2, New 
Zealand ch. 1, Switzerland ch. E2, Germany ch. E2 (Grunten, 
Biedenkopf and Goettelborner Hohe), ORF (Austria) ch. E2a, ch. 
L2 AM audio from France, and TVE (Spain) ch. E2 — which inci-
dentally confirms that TVE is still using Band I. His reception of 
Kenya ch. E2 was possibly via the long path, i.e. Australia and 
New Zealand then back to South Africa via N. America! The 
TV-DX weblist is at 
tv@fmdx.com 
I've recently heard again from Ian Beckett (Buckingham) who 

reported several F2 TV-DX successes during February and early 
March. Ian was active during the record-breaking solar cycle in 
the late Fifties. A comprehensive write-up of his F2 reception at 
that time appeared in the Radio Constructor, and probably intro-
duced many enthusiasts to the possibilities. 

Satellite sightings 
Probably the main news story in the UK during April was the 
funeral of the Queen Mother. I expected to find most UK satellite 
feeds via Eutelsat 2F3, and was surprised when I found news 
coverage from Windsor Castle via Europe*Star-1 (45°E). This 
was from the NTL truck UKI-447, uplinking interviews etc. at 
12-663GHz V (SR 5,632, FEC 3/4). Two days later the very 
same physical position was occupied by the Meridian Tonight 
(North, i.e. Thames Valley) truck, but uplinking via Intelsat 801 
(31-5°W) at 10•974GHz V with the service identification 
"Meridian 8mBit TES-9". Meridian had previously been using its 
TES-43 truck at 10•988GHz V. At the same date and time pic-
tures were being uplinked for the Anglia TV evening magazine 
programme via 801 at 10-983GHz V, from the BT TES-42 truck. 
There was much international interest. Coverage of the laying 

in state at Westminster Hall was seen on April 8th via NSS K 
(21.5°W). Several prolonged VTR packages showed the queues 
of folk filing into Westminster to pay their respects. This was a 
news item for TV-3 (Spanish TV) at 11•550GHz H (5,632 + 3/4). 
Edmund Spicer (Littlehampton) checked carefully but found 

few obvious satellite downlinks during the funeral, though TV 
pictures showed several SisLINK trucks in operation, particularly 
during the drive out from London to Windsor for the internment. 
Perhaps his 60cm dish is a little too small. He found that the 
BBC carried an outside broadcast FTA via Astra (28-2°E) up to 
1300 hours, using the BBC Parliament channel (12.129GHz V, 
27,500 + 2/3). 
One great love of the Queen Mother was horse racing. On the 

13th I found a Globecast sports feed to Europe via NSS K from 
the San Aneeda course in Seattle. This was at 11•590GHz V 
(20,145 + 3/4) — the Globecast package, channel 2. 
There was an odd sighting via NSS K on the 17th. Colour bars 

inlaid "ANGLIA NAH55", with the service identification "LTP 
DSNG", were seen with no programming. I suspect that it was a 
German uplink, but the connection with Anglia is curious. 
Equally odd was Globecast Africa-2 via Europe*Star-1 on the 
19th (2000 hours) at 11.512GHz V, with colour bars then a four-
five minute montage of African folk. This slot had previously 
been used by Newsforce Africa for cricket from Harare. 
On an indifferent Sunday afternoon I found NSS 703 (57°E) 

with the Star TV package at 11-185GHz V (14,000 + 3/4). 
Unfortunately the channels were all encrypted, but the services 
were clearly identified as Star Plus, Star News and Fox Sports. 
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Signal strength seems to be about 46dBW in the southern UK. 
Carriers were present at 11.004 and 11.155GHz V, with no digital 
or analogue video. 
The Reuters NSS K lease at 11•462GHz V seemed to be much 

quieter in April, though a live OB on the 17th covered President 
Bush's visit to the Virginia Military Institute, Lexington — an 
army cadet training college. A presidential speech and walkabout, 
with unusual lack of security, were seen at about 1600 hours UK 
time. 
TV Shqiptar Satelit (Albania) can now be seen via Eutelsat 

W2 (16°E) at 12.565GHz V (4,880 + 1/2). Roy Carman reports 
seeing an analogue OB feed via NSS K at 11•675GHz V in early 
April: it showed the launch of an Intelsat craft from the Baikonur 
site. 
I commented recently on the lack of SisLINK OB horse-racing 

feeds. This brought the suggestion that the best time to try is dur-
ing the afternoon, when Eutelsat 2F3 (21.5°E) often carries such 
feeds. Dave Dyson (Lancashire) reports that several SIS trucks 
now encrypt, though he has seen Aintree, Kempton Park, Burney 
Wolves football and the "Marbles Championships from the rear 
of the Greyhound Inn" in the clear. 2F3 is in an inclined orbit, so 
the signal strength varies over the 24-hour cycle. A 90cm dish 
with its wider beamwidth might be better than a larger 1.5m dish, 
with its much sharper forward beamwidth, when trying to receive 
signals from this inclined-orbit satellite. 

Broadcast news 
WorldSpace radio: There are suggestions that charges may be 
introduced for reception of the WorldSpace L-band satellite radio 
transmissions. This is something that those considering the pur-
chase of a WorldSpace radio should bear in mind — the receivers 
are widely advertised at £149. At present the Afristar satellite's 
Eurobeam can be received in the UK. Launch of the Ameristar 
satellite is likely to be delayed for financial reasons. 

Switzerland: Garry Smith of TRN reports that the present three-
language transmission system throughout the country is to be 
scaled back, with only single-language regional services being 
available. In southern Switzerland for example only an Italian-
language service would be transmitted, dropping the German and 
French offerings. The frequencies made available will provide 
much-needed bandwidth for the expansion of a second network 
and the introduction of DTT. 

Russia: The licence previously held by TV6, which the authori-
ties closed down, has been awarded to the Media-Sotsium group. 

Germany: ZDF is to start a new general entertainment channel. 
ZDF-2, based in Mainz. There has been no indication of the on-
air date, which could be a considerable while in the future. 

Belgium: Flemish politicians are seeking government support and 
funds for an "immigrant TV channel" with a production centre at 
Vlaanderen. It would transmit in Dutch with subtitles in other lan-
guages, e.g. Turkish and Arabic. 

Satellite news 
A contract has been signed for the delivery of Eutelsat W5. Its 
orbital position has yet to be confirmed but the satellite will carry 
24 Ku-band transponders and be capable of full data, TV and 
telecommunications operation. Hot Birds 5 and 7 are to be 
launched this summer to take up position at 13°E. Eutelsat has 
acquired an increased interest in the Spanish satellite operator 
Hispasat. 
Astra 3A has been launched and is now in position at 23.5°E. 

previously the DFS Kopernikus slot. It will provide cable TV and 
internet connections across central Europe, with twenty transpon-
ders that operate in the 11.45-11.70 and 12.50-12.75GHz bands. 
The Irish Broadcasting Commission (BCI) has signed contracts 

enabling various services to be broadcast via Astra (28.2°E) at 

csbinot only 

A news feed from Windsor Castle on the Queen Mother's funeral, 
for German TV via Europe.Star-1. A Manhattan DigiPlaza satellite 
box was used for reception. 

10•744GHz H (SR 22,000, FEC 5/6). The services include RTE-
1, RTE Network 2, TV3, TG4 and the four RTE radio services 
Radio 1, 2FM, Lyric FM and Radio na Gaeltachta (Gaelic). RTE 
TV is encrypted but the radio services are ETA. 
CNN has plans for a dedicated Scandinavian news channel 

similar to its Spanish and Turkish services. CNN is at present 

www.Aenal-TechnIques.com 
THOMSON Multi-Standard 

21" and 25" Nicam Televisions 
• l'Al/SecarneiTSC colour TV. 
• t.ilulti-system reception 

8 systems). 

21' Model £299,00 Inc VAT 

25' Model = £329.00 inc VAT 

• International fast text 
• Warn stereo sound 
• On screen menu 
• Infra red remote control 
• Scan connection 
• Front connector lacks 

Sliver  Baca cabltab 
n --

covers VHF (Bands r. 2 8 31 
UHF. plus in between channels. PAL system 1 nor UK). 
PAL. Systems 8/G fox Europe) PAL, System D CO( China, 
Secam L. For France Secam WK. (For Eastern Bloc): 
ii'cam 8/G Including NTSC 3 58 MHZ via the scart 

NEW GRUNDIG 
GDS-3000 
Digital satellite receiver 

Complete digital satellite system 
available for only £99.00 
This Includes: 
• 60cm mesh dish krt, 
Plus all connection cables & plugs. 

• Free viewing card accessing. BBC1, BBC2, TO 1 
Channels 4 & 5, all the BBC radio stations 
Plus many other channels 

THOMSON 14"/36cm 
Multi-Standard Colour TV 
with Integrated VCR 

For use in the UK, France. 
8 Europe. 
• Two integrated tuners, 
• International Teletext. 
• Built in TV guide 
• Video plus 
• NTSC play back 
• On screen menu 
• Silver cabinet 
• Infra red remote control 

NEW 

Only £399.00 inc VAT 
Including a FREE inverter enabling 

you to run it oft 12v DC. 

Overnight delivery tor all items 
by insured courier £10.00 

4, 
1. 

Additional extras available, 
• • .• ;i X49.95. 
•  signal finder = £29.95. 
• •  64cm dish (including digital LNB) £79.95 
• •  88cm dish (Including digital LNB). £89.95 

VAT 

MULTI-STANDARD SPECIALISTS   
-nMPREHENblvE 35 PAGE GATALGull AvAILABLE Br RE I utiN OF POST FOR £1 

59 W alcombe Ruad.  h.  14111,  \ 

Tel: 01202-423555 Fa: 01202-425055 

E-mail: alech edircon.co.uk Est. 1979 
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ST WIG HT VISION 
Repair to mo‘a make• •)I- I \ .•, 
Videos. Satellite. ‘udio 'and 

Computer Monitor. 

( all \ la tthem 
ibn 01)1.0 -z25555 

or 

0966 :461 -98 

Here's how to get your business known! West Wight Vision 
advertises on the local RSL channel TV 12. The advertisement was 
picked up by Roger Bunney at Romsey, Hants. 

transmitted with the Swedish TV4 commercial DTI' service as a 
filler. 
A new satellite TV service across South Africa, called Vivid, 

was due to open in early June, providing FA 1'V for rural areas 
where the present terrestrial services cannot be received. It will 
broadcast the three SABC channels plus eTV. There are also 
plans for data and pay-TV channels. 
The Indian Space Television company is seeking permission to 

transmit Ku-band DTH services to India and wants the import tax 
on imported digital STBs to be reduced. 

Interference problems 
Interference is the curse of DXers, radio amateurs and, often, 
TV viewers. DIT in the UK produced a number of adjacent-

Recently developed top-hat discone aerial for use with a shared. 
dish TV system with retransmission in L band (950-2,500MHz). 
For more information refer to 
vvww.sdstv.com 

channel and, sometimes, co-channel problems as the relatively 
low-power digital channels were fired up between the local ana-
logue transmissions that had, all those years ago, been carefully 
spaced to avoid interference problems. Here in Romsey the 
mega-strong ch. 31 BBC-1 transmissions from Rowridge suffer 
from crawling noise produced by the adjacent ch. 30 digital mul-
tiplex. 
Interference can come from the most unusual sources — elec-

tric fences, modern phones, timers, Nintendo Games consoles 
and so on. The RSGB magazine Radio Communications has a 
bimonthly column, edited by Dave Lauder, that publishes details 
of recently encountered problems, means of minimising them, 
and warnings about possible future problems. One prospective 
problem is tests to establish whether power lines can be used for 
data distribution to homes etc. Radiation levels at MW, SW and 
possible low VHF frequencies could well disrupt hobbyist activi-
ties. A number of companies are pushing PLT (Power Line 
Transmission). 
Over a year ago a reader wrote to me about a problem with 

domestic analogue satellite reception. The interference was spread 
over many channels, appeared suddenly and persisted for weeks. 
A substitute receiver had been tried but was similarly affected. 
My first thought was that perhaps the LNB was unstable, but a 
further letter cleared this possibility and it was then apparent that 
the interference was being radiated locally and picked up by the 
receiver. The cause of the problem turned out to be a nearby, 
recently-opened cellphone transmitter. L-band radiation from the 
mast was being picked up by the coaxial satellite IF downlead. 
Use of better-quality, double-screened feeder was therefore sug-
gested. It seems to have solved the problem. 
Radio car keys have caused problems for some amateur radio 

operators. Press the key fob to unlock your car doors from 50 feet 
as you walk towards the vehicle. But many of the radio lock sys-
tems operate at close to the 435MHz amateur band and use cheap, 
unselective receivers. When a local radio amateur fires up his 
70cm transmitter, quite legitimately, a nearby car key receiver 
may be jammed, the key refuses to operate and the car owner 
can't open his doors. Bad news if the amateur is transmitting 
from a large Tesco car park on a Saturday morning! 
An article by Richard DalBello in the April issue of Via 

Satellite magazine highlights a VSAT (Very Small Aperture 
Terminal) problem that's caused by radar detectors. VSAT 
up/downlinking equipment is used by many industrial and com-
mercial companies. In the UK it's used by Safeway and 
Sainsbury supermarkets, petrol filling stations, Vauxhall garages 
and remote Lottery sales sites for data transference, sales training 
and other purposes. Radar detectors, defined as "passive devices" 
in the FCC book of rules, are widely used in the US and are 
available in the UK. When placed close to a car front window 
they warn a speeding driver when a police radar trap is being 
approached, so that he can slow down. These units are mass-pro-
duced, with a poor specification. A variety of radar speed traps 
that operate at different frequencies are in use. To deal with this, 
some car radar detectors use a frequency-sweep oscillator system 
that rapidly scans across several radar bands. Unfortunately the 
radar detector oscillator radiates interference that also sweeps 
over the VSAT satellite bands. 
Richard DalBello mentions US VSAT users such as Texaco, 

Walmart, Exxon and post offices. The sites are similar to those of 
UK operators. In addition VSATs are used for "tele-medicine, 
disaster recovery, law enforcement and distance learning". Radar 
detector interference has also been experienced with non-VSAT 
applications such as satellite tracking and telemetry/control. Even 
Sirius Satellite Radio has complained to the FCC. 
Radar detector interference is a growing problem. Use of radar 

detectors is not illegal in 95 per cent of the US, despite some 
detectors radiating at illegally high levels. Satellite companies are 
pressing for legislation to suppress the problem. The US Satellite 
Industry Association wants the FCC to act now. 
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WIDESCREEN TV'S 

TV/VIDEO COMBI'S 

VCR'S 

TV  AN D  VI DE O  LT D 

Special Offer on Graded Stock 
18th May-17th June ONLY 

14" Remote Control Portables £35 

28" Widescreen Nicam TV's from £95 

Top Brand 28" Widescreen Nicam TV's £125 
Toshiba, Panasonic, Philips, Hitachi & JVC 

True Flat Screen 28" Widescreen Pro-logic TV's £200 
Toshiba, Panasonic, Philips, Hitachi, Thomson & JVC 

32" Widescreen Nicam TV's from £175 

Top Brand 32" Widescreen Nicam TV's £225 
Toshiba, Panasonic, Philips, Hitachi & JVC 

True Flat Screen 32" Widescreen Pro-Logic TV's £350 
Toshiba, Panasonic, Philips. Hitachi, Thomson & JVC 

FAT) player from £40 

PLUS MANY MORE BARGAINS ON VCR's & HI-FI's 
THE VERY BEST STOCK AT BARGAIN PRICES 

All prices are Exclusive of VAT 

BIRMINGHAM 
208 Bromford Lane. Erdington, Birmingham 

B24 8DL 
Tel: 0121 327 3273 Fax: 0121 322 2011 

LONDON 
221 Kenton Road, Middlesex HA) OHD 

Tel: 020 8907 9387 

PRESTON 
Unit 434 Ranglet Road, Walton Summit, 

Preston PRS 8AR 

Tel: 01772 316066 

TOP BRANDS 

HI-FI SYSTEMS 

W 9. 

20% discount for TV readers 
digimess  power supplies from £99.00 inc vat & del 

Vann DDrraappeerr  Electronics Ltd 
The test & measurement specialists 

www.vanndraper.co.uk 

Test equipment from Grundig, digimess, 
Kenwood, Hameg, Tektronix, Avo and more 

>c,  

Vann Draper is offering over 20% discount to readers of Television Magazine on their new 
range of low cost digimess e power supplies. 

The range includes single, dual, triple and high current output types. All feature LED displays 
of voltage and current and can be operated in constant voltage or constant current modes. 
Dual and triple types have switching for independent, series, parallel and tracking modes. All 
models are supplied complete with mains lead, operating manual and a 1 year guarantee. 

Model number  HY3003  HY3003-2  HY3003-3  HY3010  HY3020 

Price (inc vat & del) £99.00 £169 00  £199,00 £275 00  £375 00 

No of outputs  Single  Dual Triple  Single  Single 

Output voltage 0-30V  2 x 0-30V 2 x 0-30V, 5V 0-30V  0-30V 

Output current 0-3A  2 x 0-3A 2 x 0-3A. 3A  0-10A  0-20A 

Load regulation  <0.01% <0.01%  <0.01 00  <0.020 o <0.02% 

Ripple 84 noise  <imV rms  <imV rms  <1mV mat  <3mV rms  <3mV mis 

Dimensions (mm)  291x158x136 365x265x164 365x265x164  365x265x164 365x265x164 

To order, simply post the coupon to: 

Vann Draper Electronics Ltd, Stenson House, Stenson. Derby DE73 1HL. 

Or Tel 01283 704706  Fax 01283 704707  Email sales@vanndraperco.uk 

Use this coupon for your order 

Please supply me: 

(Cy)  . (Model)   (Price)   
(Oty) . . . . (Model)   (Price)   

Name: 

Address: 

Tel No: 

Total £ 

Chegues payable to Vann Draper Electronics Ltd 
or debit my visa, mastercard or switch card: 

Card type: 

Card No: 

Expiry date: 

Signature: 

Switch iss No: 

Overseas readers can still obtain this discount but 
carriage charges vary according to country. Please 
telephone, fax, email or write to Vann Draper. 
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NOTEBOOK SATELLITE 
Reports from 
Michael Dranfield 

Christopher Holland 

and 

Pete Haylor 

Grundig GDS200/2 
This digibox was slow to come on. The red 
and green LEDs would cycle on and off 
for about ten minutes, after which it would 
work perfectly. The cause of the fault was 
not thermal: if the box was switched off 
then on again straightaway another wait of 
ten minutes would be required before it 
came on. 
A useful addition to my test gear con-

sists of a 9V PP3 battery in series with a 
push button switch that's connected to a 
modem lead. When, with the lead connect-
ed, you go to the services menu and select 
system test, the display should change to 
"telephone line is busy" on pressing the 
button. With this digibox it didn't: the 
modem didn't recognise the telephone line 
voltage. So the cause of the fault had been 
found. The most common problem with 
the modem panel is failure of the 
DSP1670TV7 microcontroller chip U7. 
Replacing this 144-pin IC cured the slow 
boot-up. 
If you have any difficulty in obtaining 

this IC, I can supply it at £35. Please e-
mail me at mdranfield@smartone.co.uk 
M.D. 

Pace 250053 
This digibox displayed the message "no 
satellite signal is being received". The 
usual cause is a faulty tuner, but not this 
time. A check showed that the LNB supply 
voltage was low at 8.74V. The cause was 
traced to the three surface-mounted resis-
tors right behind D103. They are connect-
ed in parallel and are part of the LNB cur-
rent-sensing network. All three were open-
circuit. With three new 1S2 surface-mount-
ed resistors fitted the fault had been cured. 
Presumably the LNB supply had been 

subjected to a short-circuit and the excess-
current switch-off circuit had failed to 
react quickly enough. M.D. 

Amstrad DRX100 
One of the most common problems with 
this digibox is failure of the tuner. But not 
on this occasion: the cause of the "no 
satellite signal" message was loss of the 
supply to the LNB. I found that the emitter 
of Q101 (TIP42C) was open-circuit. 
This transistor can be unsoldered by 

simply heating the top side of the print. A 
replacement can be fitted in the same way. 
The board does not have to be unscrewed. 
M.D. 

Pace 2500B 
The picture and sound froze every couple 
of seconds. The cause of the trouble was 
traced to the LNB supply, which was puls-
ing on/off all the time. Removal of the 
LNB switch-off transistor Q138 cured the 
fault, but only with the vertical channels. 
The horizontal channels were still freezing 
because the 22kHz tone was now being 
pulsed on/off. 

Checks around the LNB excess-current 
and overvoltage detection circuits failed to 
reveal anything amiss. The fault was cured 
by replacing the house-keeping microcon-
troller chip U600. M.D. 

An F-connector problem with IF 
distribution 
Mr Smith phoned us recently with the 
complaint that a lot of channels were miss-
ing, including the BBC ones, though ITV, 
Channel 4 and Channel 5 were OK. The 
horizontally-polarised signals were obvi-
ously missing. It wasn't necessarily a digi-
box or an LNB problem, as the digibox 
was connected to an IF distribution system, 
but none of the other people connected to 
the system had reported a problem. 
When I arrived to check the digibox's 

input signal I found that there was very 
poor contact at the coaxial IF cable's F 
connector. Tightening it up cured the prob-
lem, reinstating the BBC and other hori-
zontally-polarised channels. Despite the 
poor contact there must have been enough 
22kHz signal at the magic switch to toggle 
Mr Smith's line for high- or low-band 
reception, thus providing Channel 4 recep-
tion, as Channel 4 is locally high-band 
with vertical polarisation. ITV is locally 
low-band with vertical polarisation. 
When no LNB voltage or 22kHz 

switching signal is present, a magic 
switch's output normally provides low-
band reception of the vertically-polarised 
channels. Had the F-connector's contact 
been even worse, Mr Smith would proba-
bly have seen just ITV! 
With most IF distribution systems the 

digibox doesn't have to provide current for 
the LNB. Thus if Mr Smith's digibox had 
been connected to a dish directly he would 
probably have received no channels at all, 
because the voltage drop caused by the 
poor contact would have been too much 
for the LNB to be able to provide any use-
ful signals. C.H. 

Digital channel update 
The latest channel additions at 28.2°E are 
listed in Table 1 — where allocated, the 
EPG number is shown in brackets after the 
channel name. Note that the RTE (Irish) 
TV channels (RTE 1, Network 2, TV3 and 
TG4) are blocked for UK cards, so the 
EPG numbers apply with Irish digiboxes 
only. If these channels are added manually 
as 'extra channels' with a UK digibox, 
RTE's Aertel teletext service can be 
obtained via the TV set's text decoder 
despite the "Channel Not Available" mes-
sage being displayed on the screen. 
The new Irish radio stations have identi-

cal EPG numbers (914/5/6) with both UK 
and Irish digiboxes. RTE Radio 1 contin-
ues to be on ch. 892 at present, still linked 
by the EPG as lowish-quality mono from 
transponder 33 (12.344GHz H). It is how-
ever available via transponder 43 
(10.744GHz H) as high-quality stereo and 
can be added as an 'extra channel'. Look 
for '9611' when scanning transponder 43 
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Photo 1: The Avago channel on test via 
transponder D5S. 

91F ‘4I  
1113 
tr. 

•  MI MI MI II 
1111111 1 r -III MII 

Photo 2: A Philips test card at present 
being transmitted via transponder 33. 

for channels — don't forget that it uses the 
Astra 2D standard 22.000 symbol rate and 
5/6 FEC. The radio stations are all free-to-
air and can obtained using any MPEG-2 
digital satellite receiver. 
Transponder 21 (l2110GHz H), which 

was switched off after the U Direct closure 
last year, has been reactivated and is trans-
mitting identical channels to transponder 3 
(11.758GHz H). These include Channel 5 
and Sky Sports 1/2/3. Despite these 
transponders being run in parallel transpon-
der 21 seems, at the time of writing, to 
have taken over (from May 8th) when 
channels are selected in the EPG. 
The Avago channel is currently testing 

via Eurobird transponder D5S, see Photo 1, 
with just this caption. It's referred to as 
"avo" when the transponder is scanned for 
extra channels. Three identical Philips test 
cards are being transmitted via transponder 
33 (12.344GHz H), with channel labelling 
"spge", "vetv" and "astv". See Photo 2. 
C.H. 

Grundig digiboxes 
Grundig digiboxes are appearing in the 
workshop more frequently. The usual 
action required is to replace the capacitors 
in the power supply. Up to now I have 
come across three different power supply 
layouts. As no circuit or layout diagrams 
are available, I have drawn the capacitor 
layout in the different versions, showing 
their values, voltage ratings and polarity. 
Capacitor kits are being organised and will 
be made available as soon as possible. 
Figs.! -3 show the layouts. P.H. 

Table 1: Latest digital channel changes 

Channel and EPG  Sat  TP 

2FM (914) 
At the Races (418) 
Avago 
Jazz FM (917) 
Lyric FM (915) 
Network 2 (102) 
R na G (916) 
RTE 1 (101) 
TG4 (104) 
TV3 (103) 

20 
EB 
EB 
2B 
2D 
2D 
2D 
2D 
2D 
2D 

43 
D3S 
D5S 
32 
43 
43 
43 
43 
43 
43 

Frequency (GHz)/pol 

10.744/H 
11.508/H 
11.546/H 
12.324N 
10.744/H 
10-744/H 
10.744/H 
10.744/H 
10.744/H 
10.744/H 

TP = transponder. 2B = Astra 2B. 20 = Astra 2D. EB = Eurobird 
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Fig. 1: Electrolytic capacitor layout in the Samsung power supply used in Grundig 
digibox Models GDS200 and GDS300, rev. 03. 
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Fig. 2: Electrolytic capacitor layout in the Grundig digibox power supply type DSO-
0385, rev. C. 
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Fig. 3: Electrolytic capacitor layout in the Grundig digibox power supplies type DSO-
0375 rev. A and DSO-0385 rev. F. C13 is rated at 25V. 
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MONITORS 
Fault reports from 

Gerry Mumford 

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 

or e-mailed to: 
tessa2@btinternet.com 

Digital PCXCV-SA 
This monitor was dead. Checks showed 
that there was no switching action in the 
power supply, because the smaller 
electrolytic capacitors on the primary side 
of the circuit were all low in value. 
Replacement of C609 (1011F, 50V), C616 
(47 g, 100V) and C618 (4711F, 25V) 
restored normal operation. G.M. 

Acer JD156H 
There were the usual dry-joints around the 
line output transformer in this dead 
monitor, but this time the resulting damage 
was extensive. The 2SC2655 line output 
transistor Q406 and the FS1OKM B+ 
regulator FET Q810 were both short-
circuit. As a result the B+ regulator's drive 
circuit had blown up violently, destroying 
the NE555 controller chip IC802 and the 
associated resistors R432 (100, 2W), R852 
(10Q, 0.5W), R853 and R855 (both 1k0, 
0.5W) and R854 (4700, 0.5W). The B+ 
regulator coil L805 (2371131800) was 
cooked with shorted turns and the EW 
modulator diode D421 (FSFO5A80) was 
leaky. Replacing all these items proved to 
be worthwhile: the resulting display was 
perfect. G.M. 

Dell D828L 
Checks on this dead monitor soon revealed 
that there was no start-up supply for the 
KA3882 chopper power supply control 
chip IC601, because it had an internal 
short-circuit. This device is similar in 
operational, and therefore diagnostic, terms 
to the far more common UC3842. But it's 
totally incompatible. G.M. 

ICL/Fujitsu 8400001351 
4PTA6AB040499-3JC 
This rather elegant black-cased 14in. 
monitor had been passed on from an 'end-
user' as a subcontract repair. The 
complaint was "no red", but initial 
inspection revealed that the 2•5AT mains 
input fuse had a metal-sprayed glass tube. 
This indicated that a pretty catastrophic 
failure had occurred. There was no need to 
check the degaussing posistor or the mains 
filter components, as the chopper 
MOSFET Q101 had been destroyed. I 
noticed that it was type 2SK2141. 
Normally I replace like for like, and I had 
several of these MOSFETs in stock. But I 
have never before found this device used 
as a chopper transistor. It's normally used 
in B+ PWM regulator circuits and for line 
output stage tuning capacitor switching, 
where the current rating is high but the Vds 
rating is seldom higher than 250V. I 
doubted whether the device had any right 
to be where it was! 
At the time I had no data on this NEC 

device. So I opted for a replacement that I 
could verify from published data was up to 
the job. I decided to fit a 2SK1118. It was 
possible that the original device had failed 

because it had been mounted on a roughly-
finished extruded heatsink with no visible 
evidence that any heatsink compound had 
been used! Because the series-connected 
current-sensing resistor R108 (0-2251, 3W1 
is a thick wire-wound type, it hadn't 
ruptured. This would have provided 
considerable protection for the UC3842 
control chip. The 18V gate-protection zener 
diode ZD101 had gone open-circuit, along 
with the MOSFET, but the gate-coupling 
resistor R105 (10Q) had survived. 
With the damaged components 

removed, it was possible to power the 
UC3842 control chip. The supply at pin 7 
was pulsing, which indicated that the chip 
was trying to start, but the lack of any life 
at pin 6 proved that it had followed ZD101 
into oblivion. 
When replacing MOSFET gate 

protection zener diodes, it's worth noting 
that an increasing number of equipment 
designers nowadays use a 20V Schottky-
barrier diode for this purpose. The reverse 
leakage of a Schottky-barrier diode 
provides a softer clamp voltage, with the 
disadvantage of slightly increased junction 
capacitance. Two very important 
advantages however are that when a 
Schottky-barrier diode fails it goes short-
circuit more reliably, and is thus more 
likely to protect the control chip; and that, 
being a majority-carrier device, when it's 
driven into forward conduction by voltages 
generated in parasitic inductances the diode 
does not suffer from minority-carrier 
recovery delays. 
Once replacement components had been 

fitted to repair the power supply the 
monitor still failed to start up! The fault 
was of my own making, when I had carried 
out some resoldering, but a description of 
the symptoms may be of interest. The 
monitor failed to start because there was no 
drive waveform at the base of the line 
driver transistor. Curiously, the monitor 
sprang to life when the PC was rebooted, 
only to shut down a few seconds later. The 
same effect occurred when the signal lead 
was unplugged then reconnected. The 
cause of the trouble was eventually traced 
to a minute solder whisker that bridged two 
of Q308's solder pads. 
With the whisker removed, the monitor 

powered up. But there was no red, as 
mentioned in the original complaint. This 
was caused by dry-joints at the Class A 
transistors on the CRT base PCB. 
Although only the red output stage showed 
up as being faulty, all three output stages 
needed their output transistor connections 
cleaning and resoldering. I.F. 

Ilssan ISP115 M ATX PC power 

supply 
Much time was wasted checking the 
primary side of this PC power supply 
because the customer said it had been 
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damaged by a "voltage surge". The 
auxiliary chopper power supply was 
running but the main KAIM0880 chopper 
chip had 320V at its output terminal and 
wasn't doing anything with it. As 
component checks on the primary side had 
failed to reveal a culprit, attention was 
turned to the rectifiers on the secondary 
side. These were also blameless. 
The 5V and 3.3V rails are monitored 

by a TL431-type programmable zener 
device, so it wasn't safe to attempt starting 
the power supply with any of the 
secondary feeds disconnected to see if the 
transformer was OK or check for shorts 
downstream. An alternative was to drive 
the transformer by 'patching' it across the 
primary winding in another switch-mode 
power supply. The chopper transformer 
was fine. But it's followed by a 'ringing-
choke' transformer which wasn't. With 
any two of the ringing choke's windings 
connected, the driving power supply went 
into 'trip mode'. 
Closer examination of the 'transformer-

choke' revealed that the epoxy coating on 
the toroidal ferrite core had completely 
ashed. The enamel on the windings was 
still present (mostly!), but flaked off as 
soon as it was touched. As the customer 
had indicated that the computer was 
needed urgently and desperately, I 
attempted to rewind the choke. 
It has four windings in all, three of 

which are fed via rectifiers from the 
secondary side of the chopper transformer. 
These are 12V (twelve turns I mm in 
diameter), 5V (eight turns 1-2mm in 
diameter) and 3-3V (six turns I mm in 
diameter). The fourth winding is 
connected to chassis at one end and feeds 
the —12V output: it has twenty turns of 
0.66mm diameter. My first attempt at 
rewinding failed, because the charred 
ferrite toroid now had sharp edges that 
damaged the enamel. A search in the scrap 
box yielded a larger toroidal choke that 
had served a similar purpose in a 
somewhat bigger power supply. It had 
three identical windings of 1mm diameter, 
but too many turns. It was easy enough to 
unwind some of the turns to leave 
windings of twelve, twenty and six turns. 
This left room for eight turns of thicker 
wire for the 5V winding. The nearest I had 
to 1-2mm diameter was 1-5mm, but the 
larger toroid meant that there was ample 
space. 
Initially the rebuilt power supply 

produced very low voltages on all rails — 
until I realised that the 3-3V output is also 
monitored by the TL431 device and that 
I'd not provided a dummy load for this 
output. Once this oversight had been 
corrected the 3-3V output was too high at 
about 3-8V while the 5V output was low 
at 4-8V (only just within specification). 
Taking two turns off the 3-3V choke 
winding produced an output of 3-29V, 
with the 5V output at 5-1V, which is 

exactly the value most commercial 
precision regulators are set to deliver. 
During a bench test with the power 

supply uncased (no cooling fan!) and a full-
current dummy load the replacement 
t̀ransformer-choke' didn't even get warm. 
I noticed however that there are three 
ventilation slots on the wall of the box 
opposite the fan. When the PCB is 
assembled in the box, these slots line up 
exactly with (and are obscured by) the 
power chip. Its heatsink is just about flat 
against the inside of the case, with two 
groups of three slots at either side of the 
chip's mounting position. As these do not 
line up with the slots in the case, I 
wondered whether the designer had 
intended sufficient air space between the 
heatsink and the inside of the case. But 
examination of the dust marks showed no 
evidence of air flow through the vents, and 
the edge of the fan aperture was heavily 
contaminated with dust and airborne 
pollutants, indicating that there was no air 
flow whatsoever except in the immediate 
vicinity of the fan's blades! Time to go 
looking for my set of Q-max punches! I.F. 

ASTVision RMO7F 1B 
The report said dead with the green LED 
very dim. The power supply appeared to 
be working, but nothing else was 
happening because there was no line drive 
and the reset pin of the NE555 B+ PWM 
control chip was being held low by a 
signal from the front-panel microcontroller 
subpanel, which fits into a 30-pin SIMM 
socket. As no heater glow was visible in 
the neck of the CRT I checked the heater 
voltage and found that it was only 1.8V. I 
then realised that the front-panel on/off 
switch is only a tact switch — the real 
on/off switch is at the back, next to the 
mains input. The monitor was stuck in 
standby. 
R47 (15kQ, 3W) feeds a bias current 

to a group of transistors that form part of 
the standby control circuit. When I 
checked it the reading I obtained was 
almost 2MQ. Q8 is part of the standby 
control circuit: it switches an additional 
resistor (R50) in parallel with the resistor 
(R49) between the gate of the TL431 
programmable regulator and chassis to go 
from standby to normal operation. 
Fault-finding is made difficult by the 

fact that there is no way of telling whether 
the front-panel microcontroller chip is in 
the standby or operate condition. Shorting 
Q8's collector to its emitter will run the 
power supply at the 'operate' voltage and, 
if the front-panel microcontroller chip is 
set to operate, the monitor will start up 
and continue to run. But if R47 is open-
circuit, pressing the front power button 
will switch the monitor to standby and 
none of the voltage readings will make 
sense! Pressing the button again will fail 
to switch the monitor to operate. 
I suggest shorting Q8's collector to its 

emitter to determine the standby/operate 
status and then, if the front-panel 
microcontroller is set to standby, pressing 
the front button once to set it to 'operate' 
before removing power! If shorting Q8 
brings the monitor to life, it's very likely 
that R47 is open-circuit and no further 
voltage readings are necessary. 
Although a blanket resoldering had 

failed to alter the symptoms, the exercise 
was worthwhile to ensure future reliability. 
Several areas of the PCB are occupied by 
groups of power resistors. In most of these 
areas there were signs of the PCB 
beginning to delaminate in one or two 
places where the concentration of heat was 
excessive. In such areas it's best to remove 
the solder from the affected joints and 
clean off any oxide before applying fresh 
solder. If the lacquer is cleaned off the 
discoloured track, using a fibre pen, the 
exposed copper will quickly discolour to a 
dark brown/ black (copper oxide): this dull 
surface radiates heat much more efficiently 
than the original finish. It's a trick of the 
trade that is worth remembering, as it can 
sometimes solve the problem of 
overheating without altering the original 
design. I.F. 

Dell D1428E-LS 
This monitor's tube (Samsung type 
M34KUK35X02-VK) was beyond 
reviving, but the chassis was in good 
condition. So I put it aside for attention 
later. Subsequently I obtained a CRT 
(Samsung type M34KUN35X92J-K) from 
a scarp Elonex MN069. It was not 
marvellous, but was revivable to produce 
acceptable results. The coil inductances 
were correct, so no alteration was needed 
to correct the scan size. But the plug was a 
different type. The solution to this was to 
cut the plug from the old CRT and make 
an adaptor with a PCB connector salvaged 
from an A8T chassis. Initially I soldered 
all four wires in the same physical order. 
This interposed the green and yellow 
wires, producing an upside-down display. 
So the colour codes are important, not the 
physical position! 
The replacement CRT has an additional 

loop of insulated wire arranged around the 
scan yoke. It plugs in separately. As this 
Dell (Samsung) chassis doesn't have the 
circuit to drive the extra loop it was 
simply left unconnected. 
Several of these monitors have come in 

recently with poor emission tubes. Checks 
have shown that the heater voltage was 
low at about 5-9V. Replacing the 6-3V 
supply electrolytics hasn't improve 
matters, and the power supply preset can't 
be advanced without raising the HT 
voltage above specification (150V). The 
cure has been to replace the 6.3V rectifier 
with a 3A Schottky diode and add non-
electrolytic decoupling capacitors in 
parallel with the electrolytics in the 6-3V 
supply. I.F. 
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VCR CLINIC 
Reports from 
Eugene Trundle 

Ronnie Boag 

John Coombes 

Mike Leach 
David I. Scott 

Dave Gough 

and 

Nick Beer 

We welcome fault reports from readers 
- payment for each fault is made after 
publication. See page 552 for details of 
where and how to send reports. 

Panasonic NVHD660 
There was a very elusive fault with this 
machine: it took two visits to the workshop 
to find the cure. Very intermittently the 
cassette cradle would pull back in and jam 
after eject, then the machine would switch 
off. A new mode switch was tried, but this 
didn't help. I eventually discovered that the 
cassette-centre LED was dry-jointed to the 
PCB. The tape-end photosensor diodes 
were also resoldered. E.T. 

Samsung SV23B 
This fault was cured without us ever seeing 
or hearing the symptoms! The complaint 
was about an intermittent crackle on E-E 
and recorded sound, apparently from a stray 
digital transmission. Samsung has available 
an improved UHF tuner that's more resis-
tant to digital co-channel interference. 
Fitting one cleared the problem. E.T. 

Panasonic G deck 
Machines that are fitted with this deck are 
now quite old, but many of them are still in 
use. We increasingly find that they turn up 
with intermittent faults like no play, tape 
chewing etc. because pole P5 is stiff on its 
shaft. Remove and lubricate it, then care-
fully reset its height. E.T. 

Toshiba V856B 
l'he bun was no playback sound or pic-
ture, E-E operation being OK. The cure 
was to replace the LA7447BM chip IV001 
- a scope check showed that there was no 
video output at pin 11. R.B. 

Sanyo VHR899 
This machine was brought in because it 
was dead. The power supply worked nor-
mally once D5012 on the primary side had 
been replaced, but I then found that the 
machine was slow to accept tapes. A new 
loading motor cured that. R.B. 

Toshiba V710 
There was intermittent loss of the E-E 
sound. The cause was traced to a dry-joint 
at crystal XT4N01 on the sub-board. R.B. 

JVC HFU270 
Intermittent cutting out and a tape dragging 
noise were the complaints. The problem 
was cured by replacing the idler arm 
assembly. R.B. 

JVC HRJ205 
The initial complaint had been about a 
jammed tape. But when I tried the unit the 
display was odd. The customer said there 
had been a slight bang when it had gone 
off. A check in the power supply revealed 
that circuit protector CPI (N20) had blown 
in half. because C36 (470 F) was short-cir-

cuit. C33 (470 g) should also be checked. 
for leakage,I.C. 

Sony SLV715 
This machine had been brought in with the 
complaint no results. A look at the power 
supply revealed that several of the elec-
trolytic capacitors had split and leaked their 
contents over the PCB. There's a Service 
Kit to deal with this problem, part no. A-
6759-574-A, with twelve electrolytic 
capacitors. Clean both sides of the PCB 
before fitting the replacements. J.C. 

LG K1-20U72X 
There was no playback sound with this 
combi unit. The E-E and TV sound were 
OK. The cause of the trouble was IC401 
(BA7797) which had to be checked by 
replacement. J.C. 

Philips VR6490 
The complaint with this machine was no 
results. I checked C638 (Ile) first as it 
causes many problems when open-circuit. 
The items to check for this fault if C638 is 
OK are R534 (3.30) and the start-up resis-
tor R102 (330k0), both of which can go 
open-circuit. J.C. 

NEC N895 
Fuse F6 blew when play was selected. I 
found that C3 (33µF, 6.3V) on the video 
board 03 was short-circuit. It smooths the 
5V supply .J.C. 

Akai VSF33 
The cassette jammed on insertion or eject. 
The usual cause is a faulty cassette lifting 
unit, but not this time. The retainer ring 
that holds the pinch roller in place was 
incorrectly positioned. J.C. 

Sony SLV-AV100UX 
This monster of a machine produced no 
video output from either the RF or the scull 
socket. Video from the tuner reached the 
switching/scart PCB 1056, but the ±5V 
supplies that should have been present here 
were missing. I spent over half an hour 
chasing voltages and supplies to and from 
various different panels before I realised 
that the source of these supplies is board 
TO12 on the secondary side of the mains 
transformer. It had been staring me in the 
face all along! There are two 0.470 safety 
resistors here, and both were open-circuit. 
Check them first! M.L. 

GoldStar RC7051 
The symptom with this machine was very 
poor E-E with playback OK. For this fault 
check C707 (4.71.1.F, 50V) on the top panel. 
It's almost at the centre of the board. M.L. 
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C+5V supply at pin 39 was low — it was 
only 2.1V. The source of this supply is 
Q607 on the main PCB. I found that this 
transistor's collector connection hadn't 
been soldered properly and was high-
resistance. A touch with the soldering iron 
put matters right. M.L. 

Akai VSA650EK 
"Sort of working" was the unhelpful 
though fairly typical report that 
accompanied this impressive-looking 
VCR. On initial inspection it seemed to 
me that the machine was completely 
dead. But I was wrong. Although there 
was no display, all the deck functions 
worked correctly. Voltage checks 
revealed that the 20V supply was very 
low, suggesting electrolytic capacitor 
trouble. As there were clear signs of 
leakage, I decided to play safe and 
replace all those in the power supply. 
This restored the display and the 20V 
supply, but there was still work to be 
done before the machine could be 
returned to the customer. 
Sluggish rewind/fast-forward operation 

and a tendency to snag tapes during eject 
called for a belt change. D.I.S. 

Panasonic NVG40 
When the owner of this machine had 
disconnected the RF link cable he'd 
pulled off the output socket as well. The 
RF booster had to be removed to 
reconnect the socket, a straightforward 
though tedious task. Replacement of the 
worn pinch roller and back-tension band, 
followed by a clean up of the mechanics 
and readjustment, restored normal 
operation. 
The machines in this series have long 

been favourites of mine, but it's not the 
first time I've had to refit a broken-off 
RF output socket. This does seem to he a 
weakness of the design. D.I.S. 

Sony SLV-E730UX 
I'd not come across one of these 
machines before. It was inoperative, 
though the mains fuse on the power 
board was intact. The fault was likely to 
be on the primary side of the power 
supply, where I found that C153 (47 g) 
and, in particular, CI54 (11.1.F) had dried 
up. 
Replacements restored correct operation, 
but the job was complicated by difficult 
access to the components. In addition to 

removing the power supply board from 
the VCR, the screening can and the 
power module have to be unsoldered 
from the mother board. As testing can be 
carried out only when this lot has been 
reassembled, I was relieved to find that 
everything then worked correctly. D.I.S. 

Aiwa VSG240EK 
This machine came in dead with no 
display. Cold checks in the power 
supply soon revealed the cause of the 
fault: R204 (2701d2) was open-circuit. 
D.G. 

Sony CCDF455E 
The problem with this elderly 
camcorder was vertical bars over the 
viewfinder image and a graduated 
brightness change from left to right. 
Otherwise it worked well. The cause of 
the viewfinder fault was a couple of 
surface-mounted electrolytic capacitors, 
C904 and C915 (both litF, 50V). 
Unfortunately most of the capacitors of 
this type in the rest of the unit were 
starting to leak, but at least the two 
replacements fitted cured the viewfinder 
fault. N.B.  • 
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RADIO CD CASSETTES 

SLENDER HOOVERS/UPRIGHT HOOVERS  CD-PLAYERS 
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AUDIO 
FAULTS 
Reports from 

Geoff Darby 

and 

Ivan Levy, LCGI 

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

Sony HCD-MD5 
If you get one of these units that won't 
accept a MiniDisc, the cause will almost 
certainly be the loading motor drive chip 
IC431, part no. 1-242-013-98. It fails at its 
control side, responding only to the unload 
command. You will also require modifica-
tion kit A-4672-837-A, and technical bul-
letin no. AU02000 to tell you how to fit it. 
The kit is basically a small PCB with a 
regulator IC and a couple of support parts 
on it. This reduces and regulates the supply 
to IC431. presumably to reduce the possi-
bility of a repeat failure. G.D. 

Technics SA-EH60 
tuner/amplifier 
When this unit was switched to any Dolby 
Surround mode by using the matching SH-
EH600 sound processor unit the sound 
level from the main and centre channels 
became very low, also distorted. The sim-
ple but horrifically expensive cure was to 
replace the Dolby Pro-Logic processor chip 
IC801. G.D. 

Kenwood RXD-NV301 
The CD player fitted to this equipment is 
of the three-disc carousel type. This partic-
ular one had a disc in the works: I don't 
know how this had occurred, as I can't see 
any reason why a disc should have jumped 
off the carousel and lodged itself at the 
side of the disc clamp. The point of this 
story however is that a considerable 
amount of dismantling has to be carried out 
to get to the CD player, including the dis-
connection of many plugs and two earthing 
wires, one either side at the front, which 
are secured under screws that hold the CD 
player chassis to the upper metalwork. 
They look just like the standard 'belt-and-
braces' earthing bonds that you often find 
between areas of units to keep them hum-
free. With this equipment however you get 
no audio, and a relay pulses, if you don't 
reconnect the one on the right before 
retesting prior to full assembly. If the 
speakers are connected, they produce a 
good bang with each pulse. G.D. 

Sony TC-EX66/660 
If you get one of these with a weak or poor 
display, possibly with the heater wires 
glowing anywhere between just visible and 
a torch bulb, replace C161 and C162 (both 
I001.1F, 100V) with the upgraded type, part 
no. 1-111-167-11. They are located at the 
rear left corner. 
You will almost certainly find that the 

display itself, part no. 1-517-317-21, has 
been damaged and will need to be 
replaced. Experience has shown that it is 
advisable to replace C163 and C164 (both 

470µF, 16V) at the same time. These are 
series-inverse connected, forming a crude 
bipolar electrolytic capacitor, and are also 
in the display's heater circuit. They go 
open-circuit/high-ESR, and can be the 
cause of a glowing heater and early failure 
of the display tube. C.D. 

Sony HCD-MD3I3 
This was a curious fault. There was no 
VFD activity for a start, and there was a 
disc that wouldn't eject in the MiniDisc 
section. At power up the laser would hunt 
around but never seemed to get as far as 
reading the TOC. This couldn't be con-
firmed however because of the blank dis-
play. I decided that the first thing to con-
centrate on was the blank display, as the 
cause was likely to be straightforward and, 
once it had been fixed, I would be able to 
see what was going on with the MiniDisc 
section. 
A few voltage checks revealed that the 

VFD's negative supply was missing at pin 
12 of connector CN901 to the front panel. 
This supply is derived from the raw nega-
tive supply via regulator transistor Q530. 
There was voltage at the collector of this 
transistor but none at its emitter. Cold 
checks on the transistor and its associated 
components revealed that the 33V zener 
diode D534 was short-circuit and its 470Q 
feed resistor R531 open-circuit. 
Replacement of these two components 

restored the -VG supply and the display. 
But here's the curious bit. The MiniDisc 
now ejected and, when it was reinserted, 
the TOC was read and the disc was played. 
In fact the whole unit now worked correct-
ly. The reason for this is strange, as the 
-VG supply is used only by the display cir-
cuitry and I can see no reason why its 
absence should have upset the MiniDisc 
operation. Any ideas? G.D. 

Pioneer F202L 
This radio was brought in because there 
was no tuning. Tests showed that the 
LM7001 tuning PLL chip IC101 wasn't 
producing an output, though the voltages 
and signal conditions around it were cor-
rect. A replacement chip cured the prob-
lem. Il. 

Otani MTRIO recorder 
This professional half-inch tape reel-to-reel 
recorder came from a recording studio. The 
complaint was that the ready LED on the 
selector reproduce unit was oscillating on 
and off. Some checks showed that there 
were 100Hz spikes on the +5V rail. The 
cause was C4 and C5 in the power supply 
- they were open-circuit. I.L. 
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TV FAULT 
Reports from 

Michael Dranfield 

Philip Salkeld 

Dave Husband 

Michael Maurice 

Nick Beer 

John Wragg 

Martyn S. Davis 

Graham Richards 

and 

Robin Beaumont 

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

FINDING 
Schneider STV28027 
This set was brought in because it was 
tripping. A check on the S2055N line 
output transistor showed that it was leaky. 
As no reason for its failure was apparent, I 
fitted a replacement. At switch on the line 
output transformer arced to chassis and the 
new transistor blew. A replacement 
transformer (HR8320) is available from 
SEME, but differs mechanically. You have 
to do the following. Break off the three 
plastic fixing lugs, remove the heatsink 
assembly for the line output transistor and 
the field output chip, and file out a longer 
hole above the focus control so that 
adjustment can be made. 
When refitting the heatsink assembly, 

make sure that you don't lose the plastic 
fasteners and the insulating strip. This is 
most important, as the two heatsinks are 
isolated electrically and must remain so. 
M.D. 

Sharp DV5131H (S3B chassis) 
For ragged verticals, worse when the set is 
cold, replace C613 (220 g, 16V) even if 
an in-circuit ESR test suggests that it is 
OK. It smoothes the supply to the line 
driver stage. M.D. 

Mitsubishi CT1535TX 
(Euro 7 chassis) 
For intermittent failure of the line output 

transistor, replace the STR54041 choppet 
chip IC901 in the power supply M.D. 

Bush 1495N 
If the set is dead, check R806 (22162) 
which is connected to the optocoupler 
IC801. In this set it was open-circuit. 
M.D. 

Mitsubishi Cl4M7B (Daewoo 
chassis) 
This colour portable had a rainbow effect 
on the screen. I found that a hole had 
blown open in the field output chip 11301. 
When a replacement had been fitted it 
started to get red hot. The cause was loss 
of the differential drive from the 
TDA8374 jungle chip, at pins 46 and 47. 
A new TDA8374 restored normal 
operation. The replacement field output 
chip that had become so hot hadn't, 
fortunately, been damaged. M.D. 

Bush 2571NTX 
There was no blue content in the picture. I 
decided not to mess about and replaced the 
TDA6108JF chip IC901 on the tube base 
panel. This restored a good picture. P.S. 

Toshiba 14TO1B 
This set produced a negative picture and 
there was tuning drift. These multi-system 
portables have a habit of going to the 
wrong system. The cure is to call up the 
service menu, scan down until you come 
to system and alter it to CI. P.S. 

Sony KV28FX2OU 
(BE3E chassis) 
This widescreen set was stuck in standby. I 
noticed that a buzzing noise came from the 
line output transformer 1803 and decided 
to order a replacement (part no. 
145330831). Once it had been fitted the set 
worked normally. P.S. 

Toshiba 28WD98B 
There was a strange problem with this set: 
the brightness level was changing. I 
phoned Toshiba Technical for help and 
was told to go into the service menu and 
change S (Service) to D (Design). You 
need to phone Toshiba for the relevant 
instructions, which were faxed to me. 
They worked a treat. P.S. 

Daewoo GB2898ST 
This set was dead apart from a ticking 
noise. The line output transistor Q401 was 
short-circuit and there was arcing from the 
line output transformer. When these two 
items had been replaced I discovered that 
there was field collapse. The TDA8351 
field output chip had a crack in it. All was 
well once a replacement had been fitted. I 
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obtained the replacements from a scrap 
chassis, which certainly kept the cost 
down. It's rare that a scrap chassis comes 
in handy. P.S. 

Sharp 56FW-53H (DA100 
chassis) 
rhis set was stuck in standby with the 
power supply closed down. To cut a long 
story short, I discovered that the 
avalanche diode D735, part no. RH-
EX0875BMZZ, was short-circuit. It's on 
the print side of the PCB, across C720. I 
was advised by Sharp Technical to 
replace optocoupler IC705, part no. RH-
FX0110BMZZ, as well. This restored 
normal operation. Since then I've had two 
more sets with the same fault, and have 
also noticed that Chas Hyde do a kit. So it 
must he a common fault. P.S. 

Sharp 66D5-03H 
stuck in standby is becoming quite a 
common fault with these sets. The 
S2000AFI line output transistor goes 
short-circuit because of a dry-joint at the 
storage capacitor C608. P.S. 

Bush 2868NTX (11AK19 
chassis) 
Alter replacing a faulty line output 
transformer I was greeted, at switch on, 
with severe geometry errors. The service 
mode could be entered, nut none of the 
adjustments would alter the display. 
Suspecting the 24C08 EEPROM, I tried at 
least two from my little plastic drawers 
without success. Then, in desperation, I 
replaced the microcontroller chip, also 
without success. What I should have done 
is to look in the manual, where it tells you 
that the EEPROM contains a "4-bit 
unique identification code". The fault was 
cured by ordering the correct IC 
ALB488) from Chas Hyde. D.11. 

Mitsubishi CT25M3TX (Euro 14 
chassis) 
[his set would go off after 15-20 minutes 
— the fault had apparently developed after 
a lightning strike. When I checked it in 
the workshop I found that the HT was 
very high at 180V instead of 145V. I 
suspected a fault in the feedback 
regulation circuit and. when I found that 
the error detector/amplifier transistor 
Q953 was a JC501, I jumped in and 
replaced it. The HT was then correct. A 
BC639 proved to be a suitable 
replacement for the JC501, which is a 
rather unreliable transistor. M.M. 

Amstrad CTV3128N 
A common fault with these sets is that 
they are dead at switch on. The cause is 

R103 (47k0), which is part of the start-up 
arrangement. It goes open-circuit. M.M. 

Panasonic TX25A3 (Euro-1 
chassis) 
This set was dead and there appeared to 
be a dead short across the line output 
transistor. In fact D536, the upper EW 
modulator diode, had gone short-circuit, 
placing the full HT across C593 (4.71e, 
63V) in the EW drive circuit, so this had 
also gone short-circuit. Replacing these 
two components restored normal 
operation. M.M. 

JVC AV28S1EK (MX II chassis) 
This set would revert to standby. Checks 
showed that the cause of the problem was 
field collapse, but a previous engineer had 
replaced the field output chip. Further 
investigation showed that there was no 
12V supply to the jungle chip IC201 
because of dry-joints at the line output 
transformer. M.M. 

Sanyo CBP2865 (E3-A28 
chassis) 
Alter about ten minutes the picture would 
start to roll horizontally, the field 
scanning would decrease and the picture 
would go white. When I measured the 
voltage across the 12V line in this 
condition I found it low at only 7V. The 
cause was the SI3122P 12V regulator 
IC780 in the power supply. It looks like a 
BU508A and is rated at 3A. The correct 
device must be used in this position. Once 
a replacement had been fitted the set 
worked normally. M.M. 

De Graaf D59HZ5 (Nokia N 
chassis) 
This set was dead with the mains fuse 
intact. Checks showed that there was a 
12V supply at the TDA4605 chopper 
control chip but nothing else. Once I had 
replaced this IC and the 2SK1118 
MOSFET chopper transistor the set 
worked normally. I checked the original 
MOSFET and found that it had a 20Q 
leak between its gate and source 
connections. M.M. 

Grundig ST70-660/8FT 
(CUC5360/61 chassis) 
There was intermittent loss of colour. 
This is usually caused by either a lazy 
crystal or an intermittent trimmer 
capacitor. Replacing the 8.8MHz crystal 
Q5073 and the associated 4.5-20pF 
trimmer C5073 cured the fault. As I was 
unable to obtain part numbers for these 
items, I used a Sony crystal and a suitable 
trimmer obtained from RS Components. 
M.M. 

Panasonic TC14S3R (Z7 
chassis) 
Despite having sold hundreds of these 
sets we have had little trouble with 
them. This one was dead however. 
Unusually for such a modern set, it has a 
separate, fairly large standby supply 
transformer (T1201). It was the cause of 
the fault, with an open-circuit primary 
winding. N.B. 

B&O MX7000 
This monster 28in. set with active 
speakers was stuck in standby, which 
usually means that the power-fail 
protection circuit is in operation. There 
is more than one way to find out what's 
the cause of this — there could be a 
short-circuit or a heavy load. Having 
found nothing obvious, e.g. a shorted 
line output transistor or dry-joints, I 
shorted the service link to see if the set 
would then start. It did, but with no 
sound. 
This led me to the rear AV switching 

PCB, where I found that R118 was 
open-circuit because regulator transistor 
Tr2 and C111 (a 100nF surface-mounted 
ceramic capacitor) were short-circuit. 
The capacitor is across Tr2's output, and 
had made it overheat and fail. N.B. 

Panasonic TX25 MD1 (Euro-2 
chassis) 
This set appeared to be dead except for 
standby LED illumination that lasted for 
approximately four seconds after switch 
on. But the power supply was up and 
running, with HT present. There was no 
line drive however, because the 27V 
supply to the line driver stage was 
missing. I found that the Wickman fuse 
F851 in the supply was open-circuit, and 
a cold check revealed a short-circuit to 
chassis from the cathode of the rectifier 
(D852). This short seemed to be in the 
line driver stage rather than the field 
output stage, which shares the 27V 
supply, but none of the obvious items in 
the line driver stage was short-circuit. In 
addition the short remained when the 
line driver transistor Q501 was removed. 
The only remaining possibility was an 
interwinding short in the driver 
transformer T501. This proved to be the 
case, and normal operation was restored 
once T501 had been replaced. N.B. 

B&C) MX3000 
There was no sync with text or on-
screen displays — the display just rolled 
through. I traced the cause to dry-joints 
at the connections to the little sub-board 
that's soldered to the text board via wire 
links. N.B. 
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Toshiba 2805DBT 
The symptoms with this set were reduced 
height, distorted field linearity and lines at 
the top of the picture. The cure was to 
replace the ramp capacitor C372 (2.2 g, 
50V), which is connected between pins 5 
and 15 of the TA8739P field generator/ 
EW correction chip Q371. It's on the print 
side of the panel, beneath Q371. Also 
replace C317 (2.2pF, 50V) in the field 
linearity feedback network. Use 
replacements rated at 105°C. I've had this 
fault on several occasions. J.W. 

Schneider STV1401 
The symptom with this colour portable 
was field collapse, with the line 
oscillating up and down at one second 
intervals in the bottom half of the screen. 
I found that R718 (4.7Q, 1W) was open-
circuit. It's next to C707, near the field 
output chip. J.W. 

Ferguson 759N (TX92 chassis) 
This four-year old set was 'dead' with the 
standby LED pulsing slowly. It seems to 
be quite common with these sets for the 
line output transformer to fail in such a 
way that the 101Q surface-mounted 
resistor RL08, which is on the underside 
of the board, burns out. A new LOFT, line 
output transistor and 101Q resistor 
brought the set back to life. RLO8 is 
actually in the beam-limiting network, at 
the earthy end of the transformer's EHT 
section. I recommend a general 
resoldering of all the dry-joints around the 
line output stage. Part numbers are 
transformer 104 52520, transistor 104 
01110. M.S.D. 

Hitachi C2874TN 
The LA7838 field output chip IC601 in 
this set had failed. The cause was the 
flyback boost capacitor C603 (100 g, 
50V) which was faulty. M.S.D. 

ITT ST35767 (Digi 3 110° 
chassis) 
For low or intermittent sound, though 
sound via the scan socket is OK, suspect 
the U828B sound demodulator chip. G.R. 

Toshiba 210T6B 
This set had suffered as a result of a 
lightning strike. Once the STR54041 
chopper chip IC801 and the TLP631GB 
optocoupler DRIO had been replaced, and 
a new mains fuse had been fitted, it 
worked. But there was an obscure side-to-
side picture wobble. Scope checks 
revealed that the power supply was 
radiating something it shouldn't have 
been. The cause was transistor Q806 

(2SA1020Y), a replacement curing the 
fault. G.R. 

Panasonic TXG29 
The picture would disappear after a few 
minutes, leaving a blank raster. Finding 
the cause of the trouble was a marathon 
job, so I'll cut to the chase! The lower 
porch section of the sandcastle pulse was 
slightly misshaped, the distortion being - 
sufficient to trigger video circuit blanking. 
The TDA8350Q field output chip was the 
cause, producing incorrect field scan 
feedback pulses, though the field scanning 
was in no way affected. A check on the 
sandcastle pulses after replacing the IC 
showed that they were now perfect. G.R. 

Sanyo CBP2180 (A5 
chassis) 
If the problem is field collapse and the 
24V supply is missing at pin 6 of the 
LA7832 field output chip IC451, check 
for a dry-joint at L451. It's near the line 
output transformer. G.R. 

Philips 32PW6332/05 
(MD1.2 chassis) 
This set would intermittently trip to 
standby, but only when the picture format 
was 4:3, never when it was widescreen. 
There are several protection circuits in 

this chassis. Zener diode D6482 (56V) 
monitors the voltage across the EW driver 
transistor. This voltage varies with the 
picture format, being greatest (39V) with 
a 4:3 display. Because the zener diode 
was slightly leaky, it would shut the set 
down in this mode. A replacement cured 
the problem. 
The voltage across the EW driver 

transistor is about 31V in the 14:9 mode, 
21V in the 16:9 mode and only 14V in 
'super zoom'. The diode's leakage was 
insufficient to cause a problem in these 
modes. R.B. 

B&O LX2502 
This set had a faulty line output 
transformer but used the rather less 
common grey type (as opposed to black). 
No spare part was available, so B&O 
offered to supply an exchange 
power/timebase board. The estimate was 
accepted — on reflection it was cheap 
compared with a new B&O receiver' R.B. 

Panasonic TX32PK2 (Euro-4 
chassis) 
We've had several of these sets with 
picture problems — going dark and out of 
focus. Usually the cause is low first 
anode voltage, because one of the yellow 
ceramic disc capacitors on the tube base 

panel is leaky. Diagnosis is helped by 
putting the set into the service mode for 
Al/G2 adjustment. As a very slight leak 
will affect the A 1 supply, it's not 
normally possible to measure the leakage. 
Replacement is the best way of 
confirming the diagnosis. 
These sets can also suffer from 

spurious failure of the 3.15A mains fuse. 
Panasonic has approved an uprating to 5A 
which seems to solve the problem. R.B. 

Philips L6.3 chassis 
The 5V supply to the microcontroller chip 
was varying because the regulator 
transistor Tr7505 was faulty. Use only a 
BC337-40 in this position. Fuse F1502 
can cause a similar fault. Be careful, 
because the fuse may go only slightly 
high-resistance and a casual meter check 
may suggest that it's OK. 
All sets fitted with this chassis are 

prone to these problems. Symptoms 
include tripping when placed in standby 
and stuck in standby with the LED on the 
front panel at half brightness. The chassis 
is also used in some Goodmans sets, e.g. 
Model 256NS. R.B. 

JVC AV29SX1EK (JA chassis) 
There was a normal picture but no sound. 
I traced the signal around the Dolby 
processor board and eventually found that 
the 5V supply to the board was low. A 
new 7805 regulator (IC952) solved the 
problem. 
The same fault in another of these sets 

had a totally different cause. This time the 
signal was getting lost in the source 
selector switching. But the cause of the 
trouble lay elsewhere: a new memory chip 
was required. As this item is pre-
programmed for this model it had to be 
ordered from the manufacturer. R.B. 

Philips 24PW6005/05 
(Al OE chassis) 
This set's brightness and contrast varied 
at random. By checking the tube's first 
anode voltage with a high-impedance 
100:1 scope probe I was able to prove that 
variation here was the cause of the 
problem. A new line output transformer 
was required. R.B. 

Samsung C114F1Z 
There were no signals because the tuner's 
VT pin was stuck at 33V. I traced the 
circuit back through the PWM drive 
system and found that the relevant pin of 
the microcontroller chip was being held at 
chassis potential by a leaky 150pF 
capacitor. Replacement of this item cured 
the fault R.B.  • 
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Tnac e 
Electr-Dni X 

30/34 River street Digbeth Wham B5 5SA 
¡e1:0121 773 3300 Fax 0121 773 2300 

1  -  W w-Itnr- T r a  cl••  L E4,ItlJL-  E I  rcs rii x-
c  rya 

" 711 I II I' à rifcs Ot te ge c t rcs  ti 

14" r/c from £39.99 

20" text from £54.99 

21" text from £59.99 

24" wide Nica m text 
fro m £159.99 

28" 4:3 Nica m text 
fro m £89.99 

28" wide Nica m text 
fro m £149.99 

32" Wide Nica m text 
fro m £299.99 

of Makes in stock 
at unbeatable value   

I 

111 cra "3; 

Vcr basic fro m £34.99 

Vcr Nicam from £39.99 

Plus more in stock 
call for details 

A u di to 
Sony portable C D/Cassette 

radio player Fro m £42.50 
Sony Portable/ Recordable 

Md players From £84.99 
Sony Home cinema speaker 

system From £124.99 
Sony Hifi Brand new!! 

From £99.99 
Sony A mp 60 w per speaker 
Brand Ne wt! 

Fro m £1 24.99 

e-'  
tJ uI  

Dvd Basic Multiregion 
Fro m £59.99 

Speaollal offer 
Hitachi Dvd 
M ultiroulion 
Aia '7 zig- - 9 9 

More Multiregion machines in stock 
names like ,Hitachi,Sony,Toshiba 
Pioneer, Wharfedale and Minato 

Morally Richards 
Breadmakers from £19.99 
2 slice Toaster from £6.49 
4 slice Toaster from £8.99 
Deep fat fryer from £9.99 
Vacs fro m £13.95 
Cd/clock/radios from £'13.25 

11,  

All Sony Products come with 12months manufactures Warranty 
All Goods are subject to Vat,carriage & availability Prices suliect to change without prior notice 

WATCH SLIDES ON TV 
MAKE VIDEOS OF 
YOUR SLIDES 
DIGITISE YOUR 
SLIDES 
(using a video capture card) 

"Liesgang diatv" automatic slide viewer with built in high quality colour TV camera. It has 
a composite video output to a phono plug (SCART & BNC adaptors are available). They 
are in very good condition with few signs of use. For further details see www.diatv.co.uk 
 £91.91+ vat = £108.00 

Board cameras all with 512x582 pixels 8.5mm 1/3 inch sensor and composite video out. 
All need to be housed in your own enclosure and have fragile exposed surface mount 
parts. They all require a power supply of between 10 and 12v DC 150mA. 

47MIR size 60x36x27mm with 6 infra red LEDs (gives the same illumination as a small 
torch but is not visible to the human eye)  £37.00 + vat = £43.48 

30MP size 32x32x14mm spy camera with a fixed focus pin hole lens for hiding behind a 
very small hole  £35.00 + vat = £41.13 

40MC size 39x38x27mm camera for 'C' mount lens these give a much sharper image 
than witn the smaller lenses  £32.00 + vat = £37.60 

Economy C mount lenses all fixed focus & fixed iris 

VSL1220F 12mm F1.6 12x15 degrees viewing angle  £15.97 + vat = £18.76 

VSL4022F 4mm F1.22 63x47 degrees viewing angle  £17.65 + vat = £20.74 

VSL6022F 6mm F1.22 42x32 degrees viewing angle  £19.05 + vat = £22.38 

VSL8020F 8mm F1.22 32x24 degrees viewing angle  £19.90 + vat = £23.38 

Better quality C Mount lenses 

VSL1614F 16mm F1.6 30x24 degrees viewing angle  £26.43 + vat = £31.06 

VWL813M  8mm F1.3 with iris 56x42 degrees viewing angle  £77.45 + vat = £91.00 

1206 surface mount resistors E12 values 10 ohm to 1M ohm 100 of 1 value £1.00 + vat 
1000 of 1 value £5.00 + vat 

866 battery pack original y intended to be used with an orbital 
mobile telephone it contains 10 1.6Ah sub C batteries 
(42x22dia the size usually used in cordless screwdrivers etc.) 
the pack is new and unused and can be broken open quite 
easily   £7.46+vat = £8.77 

Please add 1.66 + vat = £195 postage & packing per order 

JPG ELECTRONICS 
Shaws Row, Old Road, Chesterfield, S40 2RB 

Tel 01246 211202 Fax 01246 550959 MastercardNisa/Switch 
Callers welcome 9:30 a.m .to 5:30 p.m. Monday to Saturday   

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 
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WEB 
SERVICE 

(ALITR OE) 

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. All 
Cables. All Connectors. All Amplifiers. We 
provide a free MATV/SMATV planning 
service as well. 

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

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:Uwww.cricklewoodelectronics. 
CO.0 

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 

[-MAILS I.thorpe@cumulusmedia.co.uk 

Charles Hyde & 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, Lops, Remote controls and 
Semiconductors may be accessed. 

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, 

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 Hardy Communications 
http://www.¡whardy.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.matrixrrultimedia.co.uk 

matrix multimedia*. • «W . • •••• • mime • 

MCmIcro programming resources 
Electronics courses on CD ROM 

Matrix Multimedia produces courses in 
electronics and PlCmicro 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. 

MMWafercards 
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 

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. 

Swires Research 
http://www.swires.com 
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Swires Research produce high quality 
instruments for the television industry, 
including portable signal level meters 
and spectrum analysers for digital and 
analogue RF signal measurements. 

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 
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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 wel l! 

....nor...W.. • 

Lome.. 

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 8/22 6060 

E-MAILS 1.thorpe@cumulusinedia.co.uk 
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DISTRIBUTORS 
OFFICIAL 

WILTSGROVE LTD 
35/38 River Street, Digbeth Birmingham B5 5SB, UK 

Tel: 0121 772 2733  Fax: 0121 766 6100 
e-mail: sales@wiltsgrove.co.uk  http://www.wiltsgrove.co.uk 

(-" iNUINE SKY DIGI REMOTE  ) 

Order code: IR-1086G 

Qty (I)  £7.95 ) 

0  ( £7.45 ) 

0  ( £6.95 ) 

UNIVERSAL REMOTE CONTROL) 

3inl  . 
• Ready to operate all brands 

television, video recorder 8 

Satellite receiver/cable box 

Order code: URC-6530 

Qty 0 

0  ( £3.95 ) 

( £4.45 ) 

ADDITIONAL REMOTES 

MODEL  PRICE (£) 

AKAI 
CTV2162UNT  695 
CT2162UNT  695 

ALBA 
CTV4886 6.95 

AKURA 
ASTV028T  6.95 

AMSTRAD 
WSTV3032N  9.95 
WSTV3132N  9.95 
WS5000  9.95 
SR0400  3.95 
SRX200E  3.95 
SAT16CH  3.95 
SAT48CH  3.95 
SRX200  3.95 
SRX200/64  3.95 
SRX150  3.95 
SRX400  3.95 
SRX200E  3.95 
SRD540  3.95 
SRX160  3.95 
SRD510  3.95 
SRD520  3.95 
SRD545  3.95 
SRD550  3.95 
SRX320  3.95 
SRX510  3.95 
SRX350  3.95 
SRX340  3.95 
SRX320  3.95 
SRX310  3.95 
SR160  3.95 
SAT200  3.95 

BUSH 
206ONTX  6.95 
CTV4886  6 95 
2060  6.95 
216ONTX  6.95 
6690D  6.95 
2890D  6.95 
76900  6.95 
33900  6.95 
WST66  6.75 
28WST66  6.75 
3463NTX  6.75 
WS6667  6.75 
WS7667  6.75 
GTV66W2  6.75 
282KWST66  6.75 
28ZKFWST66  6.75 
2876NTX  6.75 
4400  6 75 
CHASSI 4400  6 75 
28ZKF  6.75 
3472NTX  6.75 
34BKD3472NTX 6.75 
WSTV66  6.75 
WS6668SIL  6 75 
282KVWS6668SIL 6.75 

MODEL PRICE (E) 

28ZKFWS66  6 75 
28ZKAWS6667  6 75 

DAB WOO 
14F7T1  6.95 
14F8T1  6.95 
DVT20F8  6.95 
DVT14F8  6.95 
DVT20F6  6.95 
DVT14F6  6.95 
GB14F8T1  6.95 
GB20F7T2  6.95 
GB20F8-2  6.95 
FVT20F6  6.95 
GB21F1T2  6.95 
GB20F1T2  6.95 
GB14H2NBL  6.95 
GB14F6  6.95 
GB14F7T1  6.95 
GB14H1N  6.95 
GB14F8T  6.95 
GB14H1  6.95 
GB20F8  6.95 
IR14F8T1  6.95 

FERGUSON 
20113  3.95 
22I-13  3.95 
22H5  3.95 
26H3  3.95 
41H3  3.95 
51H3  3.95 
51H4  3.95 
51H5  3.95 
51G2  3.95 
51J7  3.95 
51K3  3.95 
51K7  3.95 
59G2  3.95 
59G3  3.95 
59113  3.95 
59H4  3.95 
59H5  3.95 
59J7  3.95 
66H3  3.95 
66H4  3.95 
661-15  3.95 

FIDELITY 
WSTV3132NF  6.95 

GRANADA 
N92GG1  3.95 
N92GGA  3.95 

GOODMANS 
TVC201T  6.95 
TVC2OT  6.95 
TVC 142T  6.95 
TVC141  6.95 
TVC20IT  6.95 
TVC146TWS  6.95 
TVC1457  6.95 
TVC202TS  6.95 

M- ODEL PRICE (E) 

TVC202TS  6.95 
WST288NS  9.95 

GRUNDIG 
GDV2350  9.95 
GDV220  9.95 
GDV280  9.95 
DVD2000  9.95 

HITACHI 
DVP315E  9.95 
DVP515E  9.95 
DVP505E  9.95 
DVP305E  9.95 
DVP705E  9.95 

JERROLD 
CFT2143  695 
ICFT2316/210  6.95 
CFT2100  6.95 

JMB 
DVD3000  9.95 
JMBDVD3002  9.95 
DVD3002  9.95 

LECON 
CTV900W  6.95 

MITSUBISHI 
C25078  3.95 
CT28BW2C  3.95 
CT28AV1YD  3.95 
CT28AV1Y  3.95 
CT28AV1S  3.95 
CT28AV1HD  3.95 
CT28AV1H  3.95 
CT28AV1DS  3.95 
CT28AV1D  3.95 
CT14M1EM (Y) 3.95 
CT14MS1EM  3.95 
C21775  3.95 
C25T75  3.95 
CT25M5  3.95 
CT25M3GT  3.95 
CT25M3ETM  3.95 
CT25AV1Y  3.95 
CT25AV1H  3.95 
CT25AV1D  3.95 
CT21M5GT  3.95 
CT21M4GT  3.95 
CT21M3GT  3.95 
CT21M3ETM  3.95 
CT21M2TX  3.95 
CT21AV1YV  3.95 
CT21AV1Y  3.95 
C28S7  3.95 
CT14MS1  3.95 
CT15MS1  3.95 
CT21AV1H  3.95 
CT21M2  3.95 
CT21M3  3.95 
CT21M4  3.95 
CT21M5BT  3.95 

MODEL  PRICE (E) 

CT25AV1  3.95 
CT25M2  3.95 
CT25M3  3.95 
CT25M5BT  3.95 
CT28AV1  3.95 
CT28BW2CD  3.95 
CT2138W2B  3.95 
CT29BV1BD  3.95 
CT21AV1B  3.95 
CT29BV1S  3.95 
CT29BV1SD  3.95 
CT28W2BD  3.95 
CT21AV1BS  3.95 
CT28AV1BDS  3.95 
CT14MS1BM  3.95 
CT2030BM  3.95 
CT21AV1BD  3.95 
CT21M2BM  3.95 
CT21M3BM  3.95 
CT21M3TX  3.95 
CT21T7B  3.95 
CT25AV1BD  3.95 
CT25S7B  3.95 
CT28AV1B  3.95 
CT28AV1BD  3.95 
CT28A7B  3.95 
21M3  3.95 
C25770  3.95 
CT25M3TX  3.95 
C25C7B  3.95 
CT25M2TX  3.95 
CT25AV1B  3.95 
CT25AV1BD  3.95 
CT25AV1BS  3.95 
CT28BW2B0  3.95 
RM05407  3.95 
C28D7B  3.95 
CT2177BA  3.95 
CT25T7BA  3.95 
CT25T7B  3.95 

ONWA 
K9721  6.95 

ORION 
DVD2000  9 95 

PORTLAND 
P14F5 
14F5 

6.95 
6 95 

SCHNEIDER 
PACIFIC 7001T  6.95 
PTV7003  6.95 

WHARFEDALE 
CTV850S  6.95 
CTV850  6.95 
550S  6.75 
M8  6.75 
M10  6.75 
CTV550S  6.75 
CTV890  6.75 
T14043  6.75 

SKY MAGIC EYE 

• Replacement Magic Eye 

allows operation of Sky 
Digi-boxes from different 
rooms in the house 

Order code: SPS-3200P 

CRY 0    0  ( £3.95 ) 

CD  £4.25 ) 

(DIGITAL SATELLITE RECEIVER) 

• -• •••• -• 

• Provide high quality video and sound 

• Automatic digital satellite signal detecting functions 

• TELETEXT function 

• Provide vanous switch types. various LNB types 8. 

NTSCfPAL Monitor types 

Order code: AE-7255 ( £99.00 ) 

( UNIVERSAL REMOTE DIMMER ) 

((, 
• Power Master 2000 

• Works with any infrared 

remote control 

• AC 220V - 240V-  50/60Hz 

• Internal Fuse 1 5A/250V-

Qty (I) 

S  £8.50 ) Order code: MA-2221 

( £9.75 ) 

(IRODA PRO 120 - SOLDERING IRON D 

• 30W-125W Power Range 
• Butane Powered 
• Bold Ergonomic Design. 
• Portable Multi-functions 

APPLICATIONS: 
• Automotive & truck repairs 
• Electrical Components. 
• Field Repairs. 
• Jewellery Repair 
• Repairs TV sets, meters, 
switch boards 
• Weld Plastics 

Order code: SER-4911 

( £24.50 ) 

**TRADE ONLY** 
THIS OFFER IS VALID UNTILL THE END OF AUGUST 2002  •PRICES SUBJECT TO AVAILABILITY. VAT & CARRIAGE. 

CALL US NOW ON 0121 772 2733 - WHILE STOCKS LAST!! 



Answer to Test Case 475 

- page 530 — 

Poor RT! He's a very good technician, but the 
combination of a 'bad day' and lack of knowledge of the 
TV chassis concerned led to a protracted diagnosis. He 
got there in the end however, and the set was returned 
the following morning. It hasn't bounced. But the DVD 
player and the audio amplifier are still haunting him. 
The MD player had to be returned to manufacturer's 
service department for attention. 
The fundamental error RT made with the Tatung TV 

set was to assume that the pumping action was the result 
of an overload somewhere triggering the protection cir-
cuitry. He spent a lot of time barking up that particular 
tree. Pumping or 'ticking' effects are very often caused 
by excess current or overvoltage conditions. But, when 
they are, the pulsing is usually heavier and more pow-
erful than was the case with this set. 
In fact the voltages and currents generated by the 

chopper transformer T801 were at much lower than nor-
mal levels. The culprits turned out to be the two small-
er electrolytics on the primary side of the supply: C816 
(100µF, 25V), which is the reservoir capacitor for the 
supply to the TDA4605 chopper-control chip IC801; 
and C817 (le, 50V), which is in the feedback network. 
When checked with an ESR meter they were found to 
be very tired. Once they had been replaced the set 
sprang to life and produced surprisingly good results 
considering its age. 

NEXT MONTH IN TELEVISION 
A guide to the Panasonic Z7 chassis 
Panasonic's Z7 chassis was used in a number of 14in. 
portables and basic 21in. models after replacing the 
Z5 chassis is 1997. Large numbers of them were sold. 
Brian Storm provides a serviceman's guide to the 
circuitry used in the chassis. A list of some common 
faults is included. 

The Pace digital TV adapter 
The Pace digital TV adapter provides reception of the 
free-to-view terrestrial digital TV channels with any 
TV set and should give a boost to DIT. Peter Marlow 
has been trying one out and provides a test report on 
its use and performance. 

Power-line communications 
For the past fifteen years the telecommunications and 
electricity supply industries have been collaborating 
on ways of transmitting broadband signals via the 
mains distribution network. J. LeJeune takes a look at 
the current state of the art. 

Tips from Alan Dent 
Alan Dent reports on some unusual and difficult faults 
that could have you running round in circles. These 
tips could save you a lot of time and stress. 

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

Here's the essential repair information you need! The 
Television Index at 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 Highbury Business Communications, Anne Boleyn House, 9-13 Ewell Road, Cheam, Surrey SM3 8BZ. High-
bury Business Communications is a division of Highbury Communications PLC. Filmsetting by G&E AI Parkway, Southgate Way, Orton Southgate, Peter-
borough PE2 6YN. Printed in England by Polestar (Colchester) Ltd., Newcomen Way, Severalls 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 Publish-
ers 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, exclud-
ing Eire where the selling price is subject to currency exchange fluctuations and VAT, and that it shall not be lent, resold, hired or otherwise disposed of in a 
mutilated condition or in any unauthorised 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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LETTERS 
Replacement line output 
transistors 
In the May issue TV fault finding pages 
Graham Richards mentioned a line output 
transistor problem with the Sharp Model 
66ASO5H (4BS-C chassis). I had the same 
problem a few weeks ago. After 
resoldering a dry-joint on the scan-coil 
connector PCB and fitting a new 2SD1546 
line output transistor the set was fine for a 
couple of days. Then the customer brought 
it back because it was tripping. The 
2SD1546 transistor had failed again. 
The set was brought back more than 

once, and the customer was not happy — 
each trip involved him in a twelve-mile 
journey. 
The cause of the problem was the 

transistor itself, and the solution is simple. 
Use only a 2SD1546 supplied by Sharp or 
obtained from WVE, quoting the part 
number given in the service manual. If the 
logo on the replacement transistor you fit 
differs from that on the original transistor 
you took out, you are going to have a 
problem. I had tried an S2000AF, which 
lasted better than the first 2SD1546 — about 

Send letters to "Television", Highbury Business Communications, 

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

or e-mail tessa2@btinternet.com 

using subject heading 'Television Letters'. 

Please send plain text messages. Do NOT send attachments. Be sure to type your full 

name, address, postcode, telephone and e-mail address (if any). 
Your address and telephone number will not be published but your e-mail address will 

unless you state otherwise. 
Please send ONLY text intended for the letters page. Correspondence relating to 
subscriptions and other matters must be sent to the office address given above. 

three weeks instead of a couple of days. 
The clue is that the Sharp-supplied 
2SD1546 transistor will leave the heatsink 
as cool as a cucumber. If the heatsink is hot 
to touch after an hour, you've fitted a 
Mickey Mouse transistor. 
Michael Dranfield, 
Buxton, Derbyshire. 

That scam 
I found the scam story (May letters) 
shocking all round. One of the oldest con 
tricks in the book is the caller who just 
happens to be passing your door and 
wonders if you would be interested in 
buying some extraordinary bargain that 
just happens to have become available 
because of a cancelled or surplus order. My 
dad warned me about such merchants when 
I was about nine years old, at which time 
the current racket was selling long lengths 
of brand-new linoleum nicely rolled up. 
Those who fell for this ended up with a 
bundle of useless offcuts for their money. 
Years later a scruffy individual called on 
me with the tale that he had just completed 
laying new carpets in the QE2 (it had just 
been launched) and had some superb 
leftover rolls for sale at a bargain price. 
Then there was the guy who had just 
finished tannacking a large car park and 
was willing to use the leftover material to 
resurface my driveway at a very low price. 
He seemed quite aggrieved when I told 
him I wasn't born yesterday. Not that I 
mind these try-ons too much: they provide 
me with useful material for my short 

Virus control 
The recent articles by Peter Marlow and Nick Beer on computer virus control will, 
I'm sure, prove helpful to many readers. My own experience indicates that most of 
the problems stem from downloading e-mails from unknown sources, so I now 
automatically delete any dubious ones first. But even so I have been caught out. 
With regard to e-mail attachments, I now always transfer these directly to a floppy 
disc which can be easily scanned using anti-viral software. 
My experience with anti-viral software has not been without problems. For a 

long time I used Dr Solomons, which was very effective. When this was bought out 
by Network Associates however I was persuaded to take, instead of my due free up-
date, a free transfer to McAfee. I found that this was slower than Dr Solomons and 
very much more memory hungry. When I attempted to transfer back to my original 
system I was subjected to a lot of stone-walling from the offices in both the 
Netherlands and the US. The only thing I found out was that the Dr Solomons suite 
had been upgraded and significantly increased in price. I am now a Norton convert. 
Geoff Lewis, 
Canterbury,  Kent.  

stories in The Radiophile. 
A van called at our house a few weeks 

ago, while I was out. The driver asked my 
wife if she wanted to buy a brand-new TV 
set at a bargain price. Having been well 
warned about such dodgy operators, she 
told him to get lost. I can't help wondering 
whether it was the same chap who took 
John Priest's builder friend to the cleaners. 
John wonders how a successful trader 
could have been taken in so easily. Well, 
it's the essence of a con trick that the mark 
(victim to you) should think he is far too 
clever to get caught out. The next step is to 
get him involved in some sub-legal 
enterprise that appears to offer a huge 
reward for a minimal outlay. You can't tell 
me that anyone who has been in business 
for years could expect to obtain a brand-
new 33in. TV plus a video recorder for 
peanuts, unless it was hot. In a case like 
this, as soon as you put your hand in your 
pocket you are as good as making yourself 
a receiver of stolen goods, so you complain 
to the police at your peril. 
Mind you, what I find truly shocking is 

that John, who says he's been in the trade 
for over fifty years, should still be trotting 
off doing TV service calls in the evening! 
Crikey, I'm glad I got over that sort of 
thing some thirty years ago, when I forsook 
the TV workbench for journalism and 
vintage radio. Take my tip, John. Come 
back in out of the cold and rediscover the 
sunny climes of valve radio, where the 
owners of sets that require repair treat you 
properly as an expert worthy of great 
respect and will pay you a proper rate for 
doing a far more agreeable kind of job. 
Chas E. Miller, 
Editor, The Radiophile, 
Woodseaves, Staffs. 

I've read with interest the letters on the 
TV/VCR sales scam. It would seem that 
these people travel all over the country to 
con others. They struck here in Buxton a 
few months ago. Again there was a ten-
year old Panasonic TV sprayed silver to 
make it look like a modern set. Another of 
my customers bought a 32in. widescreen 
Sharp TV set for £150. When he got it 
home he found that the on/off switch 
wasn't working. In fact the switch didn't 
click because there was no chassis inside 
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the set. To disguise the fact, someone had 
carefully glued a couple of old scart 
sockets and a tuner into the back of the 
cabinet. The purchaser had been told that 
the set had fallen off the back of a lorry, 
which was why it was being offered so 
cheap. 
About a year ago a man came into the 

shop to ask whether we had any old video 
recorders we were going to throw away. I 
suppose this is how they go about getting 
their 'stock'. 
Michael Dranfield, 
Buxton, Derbyshire. 

Weight of sets 
Lifting heavy TV sets is a well-known 
cause of back injury. In view of this, why 
don't manufacturers put the weight on the 
set itself for everyone to be able to see, 
long after the box has been discarded? 
They put on the screen size and an 
electrical danger warning, but nothing 
about the weight, despite this being a 
proven health and safety hazard. 
Customers also need to be advised at 
shops. 
RETRA and BREMA have put forward 

proposals to minimise the possibility of 
back and other injuries (hernia), all to do 
with set design. This is commendable, but 
what is needed is information on weight. 
Harry Todd, 
Snaresbrook, London E 17. 

How many STBs? 
One problem with digital TV seems to be 
as follows. In a not untypical house there 
may be a TV set, VCR and digital box in 
the lounge, a portable TV in the kitchen, 
another one in the parent's bedroom and a 
TVNCR combi unit in the children's 
bedroom. 
At present these TV sets and VCRs can 

Silicone sealer 
In the May issue Monitors pages there was reference to silicone rubber sealant 
being suitable for securing and insulating power supply connections. A short while 
ago I repaired a mains-powered inspection lamp used for working on my car. A 
few days later my son came running into the house saying he had received a shock 
from a brakepipe while working on his car. 
To cut a longish story short, I discovered that the silicone sealer I had used was 

conductive. When the repair was checked with an Avometer the resistance read 
30k0, which is low enough to give quite a jolt even with dry hands. It may well 
be that only some makes of silicone sealer do this, and the Television article did 
specify "silicone rubber sealant" while what I had used was the plumbers' type. 
But if you are not aware of this problem the results could be lethal. 
Stephen Forsyth, 
Garmouth, Scotland. 

all receive the analogue channels. What 
happens when the analogue signals are 
switched off? Each TV set and VCR 
would require a digital box. In the 
example mentioned above, an additional 
four digital boxes would be required to 
maintain the current service. Who is going 
to pay for them all? 
It seems that the digital TV revolution 

has never been thought out thoroughly, let 
alone explained to the public. 
John Donaldson, 
Cumbernauld, Scotland. 

3D viewing 
There is at present incompatibility 
between CRT sets with 100Hz field 
scanning and 3D viewing. Most 100Hz 
sets don't work with worldwide-
distributed 3D TV viewing hardware, for 
example from http://ww.i-
glasses.com/Store/3dhardware.php3, to 
play 3D DVDs such as IMAX from 
www.nwave.com. These work with LCD 
shutterglasses and 50/60Hz PAL field-
sequential video, sending typically odd 
fields as left-eye images and even fields as 
right-eye images. With my old 50Hz TV 

set they create a perfect 3D picture when 
viewed with the infra-red controlled LCD 
shutterglasses, but with my 100Hz TV set 
you get a double image, because such sets 
add odd and even fields together 
electronically. This cancels or corrupts the 
3D information available to the 
shutterglasses. In the process the left and 
right images are merged so that a correct, 
clear 3D image isn't shown. 
What seems to be required is some 

circuit modifications that bypass the 
circuitry which adds the odd and even 
fields together, thus allowing 3D viewing 
with 100Hz sets. This would give the best 
3D viewing in the world. It would be best 
for future 100Hz models to have a menu 
item to switch off the electronic odd and 
even field addition, thus providing 
compatibility. 
100Hz flickerless 3D TV sets are sold 

in America, and a 100Hz TV chip that 
works with 3D viewing has been 
developed in Europe. The 3D TV 
incompatibility problem should be 
overcome in future 100Hz TV designs. 
Philip Heggie 
pheg@alphalink.com.au  • 

HELP WANTED 
The help wanted column is intended to assist readers who require a part, circuit 
etc. that's not generally available. Requests are published at the discretion of the 
editor. Send them to the editorial department - address on page 515 

Wanted: Good second-hand RF modulator 
for the Goodmans VCR1000HQ. Also a cir-
cuit diagram for this model. E. Christie, 251 
The Avenue, Seaham, Co. Durham SR7 
8BE. Phone 0191 581 2265. 
Wanted: Two AC/DC switches for the 
Solartron CD1400 oscilloscope (Y amp 
module CXI441). Phone Mark on 01268 
414 654 (Basildon, Essex). 
Wanted/for disposal: Require the D board, 
containing the DC-DC converter (part no. 1-
607-791-11), for the Sony VCR Model 
SLC9; also the remote-control and sensor 
boards T12236 and T1 190A for the 
Ferguson TV Model 59J7. Have for dispos-
al, both as new, the LCD remote-control 
unit for the JVC VCR Model HRD560 and 
the jog-shuttle remote-control unit type 
RMT-V13IA for the Sony VCR Model 
SLV715. Ron Bruce, 11 New Zealand Way, 

Rainham, Essex RM13 8JP. Phone 01708 
558 792. 
Wanted: Circuit diagrams or service manu-
als for the following: Smile computer moni-
tor Model CA65 I5DL and the Tri-star com-
puter serial no. 3314251. Has anyone for 
sale a Tandy talking meter — the 80MQ ver-
sion? Phone Tony Dearing on 01482 215 
655 (Hull, East Yorkshire). 
Wanted: Triple-standard interface for the 
Microvitec Cub monitor. Also an Emiscope 
3/3 CRT for a pre-war TV set and service 
information for the RGD B235 IT and 
Defiant TR947 405-line TV sets. Phone 
Robin Howells on 07977 770 397 after 6pm 
(Stourport-on-Severn, Worcestershire). 
Wanted: Thomson W76EJS011X107 
widescreen CRT for the Toshiba Model 
32Z13B, the two front-door flaps and a 
remote-control unit. Also a complete work-

ing chassis board for the Sharp TV Model 
76DW18H. Phone 01582 571 121 (Luton, 
Beds) and ask for Tony. 
Wanted: Back issues of Television. D. Lee, 
16 Devonshire Place, Claughton, 
Birkenhead, Wirral, Cheshire CH43 1TU.16. 
Wanted/for disposal: Require service man-
ual and video head assembly for a Philips 
Model VR2324 VCR (Video 2000 system). 
Have for disposal a Sanyo Betamax VCR 
Model VTC5300 (spares source). Alan 
Stubbings, 7 Church Road, Saxilby, Lincoln 
LN1 2HH. Phone 01522 586 790 weekdays, 
01522 702 601 evenings/weekends. 
Wanted: Working video heads for the 
Ferguson FV82LV VCR and a chopper 
transformer for the Ferguson TX100 chas-
sis. Brian Battams, 23 Dudley Drive, South 
Ruislip, Middx HA4 6QN. Phone 020 8845 
5123 or e-mail  brianbattams@aol.com 

TELEVISION July 2002 567 



Irsihorised Deafer VIDEO. TV. 111-11. CA MCORDERS 

o870 754 7070 S o Ny SPECIALIST 0870 754 7070 
SONY 

DCR TRV240/238 DCR PC8/PC9 KD32NX100  CCD TRV408 
• Sleek compact digital design 
• 25" LCO Screen 
• Super Laser Link 
• Manual Focus 
• Advanced Fitter 

TRV240 £479 TRV238 £399 

SONY KV32 LS60/28 LS60 
ewe 

• Auto volume adiustme 
• Fastext 
• 2 Scan Inputs 
• Front AV 
• Auto Standby 
• 100 Hr 

32" £699 
WOhout cabr ent  Tel: 0870 7547070 

28" £599 

SONY VPLHS1 
LCD Video 
Projector 

£1499 

SONY DCRPC120 
• Memory stick with 8mb 
slick supplied 

• 1.55 megapixel CCD 
• 1,360x1020 maxImum plc 

00  • Dy-in/Out 
• AV-In/Out 
• MPEG °mover recording 

£1149 

SONY TV'S 
1 1 1 KV21LS30 

KV29LS30 
KV24LS35 

KV28LS35 

KV32L 035 

KP6I PS2 

KP4DPS1 
KP41S5 

KP53DS1 

PHONE FOR A BARGAIN 

SONY HOME THEATRE KIT 

HTK 475 
HTK 375 

HTK 215 

HTK 170 

INB aL 
PHONE FOR 
A BARGAIN 

SONY KD32DX40/KD28DX40 
• 32/213" Digital TV 
• Nicam stereo 
• Flatacreen 

KD32DX40  £1049 
KD28DX40  £799 

l a 1 
Tilelt 0870 7547070 

SONY DCR TRV230 

SONY CCD TRV78 

9.00 
SONY DSCP5 CYBERSHOT 

• Digital Still 
C,amere 
• 3.2 mega pixel 

Ki m: are 

mibject tO 

Chim e ant: 

to Miler*, ut 

in copy 

clédo and 

vhlicat  (lat(, 

LE 
TEL: 0870 754 7070 259/261 Soho Rd, Hansworth, 

Birmingha m B21 9RY 

SONY PASCAL SPEAKERS 

• 123k 2 r LCD 
• 113k co/our oevel1n0er 
• Super slue/ 61. 
•11001/ pea% h.  

••1118=  awn x10 
IOW 

PC8 £nii  P1:11 £898 
megiallegeellier 

SONY DAVS400 

• Home Cine ma Kit 

• DVD Player 

• Multiregion 

£389.00 

SONY DVPNS 40,5 

• VCO—  

• MP9 £169.00 

SONY DVPNS 700 
MULTI REGION 

•RCE  C miPatibie  £199.00 

SONY DVPNS305 
• Multiregion 
• ACE compatible 

£15i.00 
SONY KV28LS35 

• idium Stereo 
• Auto volume adjustment 
• Fastest 
• 2 Scat Inputs 
• Front AV 
• Auto Standby 
• Without Cabrnet 

£499.00  1111 

• 44" Rear 
projection 
visible screen 

S-AVE 225 
S-AVE 325  PHONE 
S-AVE 525  FOR 
S-AVE 702 A BARGAIN 
S-AVE 815 

SONY DCRIP5/7 
DCRIP5  . 
£-1099 
DCRIP7 
£1199 

SONY DCR TRV17 
• 3.5" LCD monrtor 
• Memory stick capacity 
• MPEG movie capture 
• USB term .' 
• MS/PC applIcation 
accessones 

£699 

• sr 
• 100 HZ 
• Nicem Stereo 
• Teletext 

1111111/  £1849 

SONY DCRPC101 
• New digital palmcorder 
• Super Steady Shot 
• Memory stick 
• Pop up light 
• Night shot 
• 400 digital zoom 
• S video in/out £999 
S O NY KV32FX65 
• 3r WIdescreen 
• Nicam Stereo 

• Advanced 100Hz 

• Without Stand 

£749 TM: 0870 7547070 

SONY KV32LS35 

SONY KV32FQ75 

• 32" Widescreen Wega 
• Nicam Stereo 
• 100Hz Digital Plus 
• Without cabinet 

£1199 

SONY DAVS800 
• Dolby Digital and 
DTS decoding 

£599 
SPECIAL 
OFFER 

Tel: 0870 7547070 

SONY KD32DX100 
• 32" Plasma Monitor 
• DRC-MF (100Hz) 
• Analogue and 
digital tuners 

£1449 
Tel: 0870 7547070 

'ewer 

SONY DCR TRV325 

• Memory stick 
• MS/PC application 
• USB terminal 

£529 
SONY CCD-TRV59 

• He camcorder 

• 2.5" LCD monitor 

• Night6hor 0 Lux 

• 500 digital zoom 

SONY DCR-TRV6 

• Video HO Handycem 
• 2.5" LCD Monitor 
• Steady Shot 
• 560x Digital Zoom  • 

• Manual Focus/Fader 
• RernoteControl 

CCD TRV408 £349 

KP41 DS1/KP51 DS1 
DIGITAL TELEVISION 

• 41• Rear Projector 
• On Digital Decoder 
• Nicam 
• NTSC Playback Via Scarf 

KP41DS1 £1449.00 
KP51DS1 £2299.00 

STRDB 1070 

• AmplItlernecelver 
• Top end receiver 
• 6 I rnuni cnonnel 
• On screen display 
function 
• Learree name control 

O. 14,1 

SONY PASCAL SPEAKERS SA-VE 705 

SONY RECEIVERS 
STR DE 375 
STR DE 875 
STR DE 475 
STR DB 870 
STR DB 1070 

PHONE 
FOR 

A BARGAIN 

SONY DAVS500 
• DVD Player 
• Full Multi Region 

£449 

ibl: 0870 7547070 

DCR-TRV330 
• Memory sock slot buln-l mOSC funned* 
MS/PC application arce6sory rorppliod 
MSirtMiLL serial cable. PiclureGeer 3.21.11e 

• Digital 8 HI -Resolution Dr.rnrclIng 
• LP Recording 
• 2.5" LCD Screen 
1123K dots/ 

£549.00 
SONY DVPNS 900 
• RCE Contends  MilIMEGION 
• DVD Player 
• LCD Remote 
• Digital Video Enhancer  
• O. Screen Menu 
• COFVRW compatible  , 

• 

Black £299 &iilver £349 

SONY MICROSYSTEMS 
CMTEP 30 

CMTEP 40 

CMTEP 50 

CMTEP 100 

CMTEP 300 

CMTEP 500 MD 

PHONE 
FOR 

A BARGAIN 

SONY DCR-TRV 16/18 

•2.5inchLCO 

DCX-TIN H O  is 1111 -"TI"N 
£489  •25inialTnonaa 

• Cdour eer her • 
•Colour erra leer  • Ean pésilens•120.  zom 
• Suer seedy sae  err Crete • Menorycen  PI • tee 

••   CUeSr8l ZSeoem Mmee  • DSC lort ict"on 8 0E0 movie e 
•1201 ,f  cowl  Lie/PC Weleabonorecfflori epee. 
. rus  110x t de  -  Sien 

soleen. pee We edee we 
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CAMCORDER & DYD SPECIALIST 

• 3 CCD 
• 20x Zoom 
• Optical image 
stabiliser 

JVC GRDP5/P7 
• High quality pobre and sound 
• DV format and PCM Mortal Audio 
• MKG4 E-mail video clips 
• Meal sound effects (MP31 

8118VP8  6187/P7 £828 

PANASONIC NVDS150 
• 2.5" LCD 
• 40 x Zoom 
• New Digital Camera 
• DV In/Out 

£499.00 
0870 754 7070 

-sum 

PANASONIC TELEVISIONS 
7E24ND  menu 
DC21010  TX32RA 
TIM M  TX32P1.10 
M VO  DOEF160 
TX2IFL4 
D28PLIO  D(32N140 
TX321160  TX3IPL30 
TX12012  M E MO 

PHONE FOR A eNNIAIN 
.  ea l 

PANASONIC VIDEO RECORDERS 

NVFJ630 
NVFJ625 
NVFJ730 
NVHS710 
NVHS780 
NVHS760 

NVHS820 
NVHS830 
NVHS825 
NVHS880 
NVHS870 
NVHS960 
NVHS930 

JVC AV42PD 20E5 

42" plasma TV, 

PRICE £4299 

TOSHIBA 50 WH18 

III
• WIdescreen television • 100Hz 
* Mini Stereo with teletext 

£1999 

PIONEER DV444 

M O W 
• Multi region 
• RCE compatible £179 

PIONEER PDP503 

• se Plasma/ultraslim 
169 aspect ratio 
• Teletext 
• Pacem stereo 
• 10011z flicker free 
• 5 preset screen modes 

£8999 Tel: 0870 7547070 

JVC - GRDV P3 
amellest Camcorder In the World 
• ve CCD 
• 2" LCD 
.888 Memory Card 
• MPEO 
• LW Support 

£/79.00 

CANON DM-XM1 

£1299.00 e 

• REO compatible 

Visit w w w.electrocentre.co m to order online 

SONY DCR TRV130  PANASONIC NV DS38 

• 2.5" LCO screen 
• Steady shot 
• DV out 
• 560 digital zoom 
• LP recording 

AVAILABLE - OCR 1RV230 ale 

PANASONIC DVDLA95 

• Mu Itlregion 
• 9"Wide Screen 
• DVD RA M/CD/O W 
MPS Playback 

• Portable 

• DIAL OFF R 
1 

PANASONIC DVD RECORDER 

DMR-E20 
«IP   
• Recordable OVO 

• OVO-RAM up to 

12 hours recording  £ 7 4 9 

PIONEER DVD RECORDER 

DVR7000 

£949 

• Straightforward 
one-touch recording 

• 2k S-video inputs 
• 2x Scant sockets 
• UHPARIF aerial input 
& output 

• MULTIREGION 

TOSHIBA 32ZP18/36ZP18 

• 3r/36" Flatscreen 
• 3 Scads 
• S-Viden Inputs 

382P18  £1399 
322P18  £1099 
Without eurround w eakling 

IF  II 

PIONEER NSDV77/88 

• MultIregion L i n n  

£499 
Tel: 0870 7547070 

PIONEER DV545 
MULTIREGION 

£239.00 
JVC DIGITAL CAMCORDERS 

JVC DVD PLAYER 

CP100 AL Home Cinema Kit Mat • Multi region 

£79 
CANON XL1S 

• Mx optical zoom 
• DV in 
• Interchangable lens 

£2299.00 

-"'". - •11,• New digital palmconder 
,  ,•••1;-11I  • DV In/out 

b e ,  

£488 

PANASONIC SCHT70 

: ie ll =rkf'snpeakerc 

NEW MODEL 
;  SCR 780 £429 

£379.00 

PANASONIC NVNIX 300 
New mega pixel digital 
camcorder 
3CCD 1.8 mega pixel 
Optical image stabiliser 
DV in/out 
200/000 pixel 

PANASONIC DVD 

DVD LV50  £449 
DVD LV55  £599 
MULTIREGION 

TOSHIBA 42 WH18B 

• 42" Flat Face WIdescreen 
• 100Hz Dynamic 
frame scan 

• Digital picture 
processing 

£1599 
Tel: 0870 7547070 , 

TOSHIBA SD220E 

PIONEER DV646 

• Meal region 

JVC GRDV3000 
• high band digital video 
camera with multi-

media card  • 

KV36FS70 
• Um visible FDllingron 
Wee screen 
• digital reality creation-multi 
tUnCtlOn 
• 100HZ DRC 

HI TA C HI H D K1 50 

OME CINEMA SYSTEM 
• Total Horne Cinema Solution 
• DOD Kaye witn built n MINA receiver 
• Sit 25W NS output 
• 75e etas te mpter 
• 6 Opel*. eanand system 
• Ful rein * control 

£349 

PIONEER DV 747 

• Multiregion 
• Dolby Digital 
• Includes mpeg 
playback 
• Twin Scarts £649.00 

PANASONIC DVDLV60 

• Multireglon 

• 5.8" Screen 

• OD/RW Playback 

£549 SPECIAL OFFER 

• VHS/DVD comb, deck 
• Video plus. 
• NTSC playback on PAL TV 
• DVD video. CD, CD-R/RW. MP3 (CD-R/RW) 
• Dolby digitaVDTS digital output 
• Scan with RGB 

• Worlds lightest and smelled 
Mini-DV Camcorder 

• 2" High Resolution 
• LCD Colour Monitor 
• 520 lines of Honsontal 
resolution 

• Colour viewfinder 
• DV output. Plink  £ 6 7 9 
• Silver finish 

PHILIPS RECORDABLE DVD 

/ Mt 
•  .  DVDR 1000 

1112  DVD recorder 

• Recordable OVO 
• OVO-RAM up to  1E699 
12 hours recording 

ELECTRO CENTRE Evening No  07956 837 551, 07899 941282 (7.30-10.00pm) 

TEL: 0870 754 7070 259/2B6ir1mSinoghhoaRmd,BH21an9sRwyorth, 

Lines o. -n 7 Da s Mon-Fri 9.30am-11. s • m 14 lines available Showroom o. ,n - Mon-Sat 9.30am-7.## .m 

Visit our web site: www.electrocentre.com 

Excellent g." 1 

mail order r • 1 
service 

available. d am  

Alr:xl day 

dplivrey 
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FRUSTRATED!  
Looking for ICs TRANSISTORS? 
A phone call to us could get a 
result. We offer an extensive 

rdaantagbe aasne daa ttw  oituhr  af inWgoerrltdip-ws, iwdee   are able 

to source even more. We specialise in 
devices with the following prefix 
(to 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 
BFR BPS BFT BFW BFX BFY BLY BLX BS BR BRX BRY BS 
BSS 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 
MC MDA J MJE MJF MM MN MPS MPSA MPSH MPSU 
MRF NJM NE OM OP PA PAL PIC PN RC S SAA SAB 
SAD SAJ SAS SDA SG SI SL SN SO STA STK STR STRD 
STRM STRS SV1 T TA TAA TAG TBA TC TCA IDA 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 customers' risk). 
We also stock a full range of other electronic components. 
Mail, phone, Fax, Credit Card orders ik callers welcome. 

WSA , 
'mu m 

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 

DO YOU BUY 
COLOUR PICTURE 

TUBES? 
Specialists in the supply of Philips W76/66ESF/ERF/ECK. 
Also the Philips A68ESF range. We have huge stocks 
of other new tubes, including VVidescreen from 
Thomson W66/W76EGV/EJU and all carry a 

one-year warranty. 

We are suppliers to many OEM Service Centres, 
Insurance Companies, and all the major electrical 
chains, both in the UK and Europe. We also supply 
OEM Set makers with tubes for production use. 

Special rates for Retra members. 

If you need a tube, please call David Dobson on 

Tel: 01474 361276 Fax: 01474 335228 
e-mail david@dlecsales.freeserve.co.uk 

D'Lec Components Limited 
3 Manor Court, Sole Street, Kent DA13 9BU 

-Give us a call and we will beat any genuine quote 
you have been given" 

(SUMMER CLOSEDO WN DATES 
22nd JUNE TO 1st JULY) 

2GS/s Relative Sampling Rate 
100MS/s Realtime Sampling Rate 
2 Channel, DC to 50MHz, 1mV/Div 
7 Automatic Measurement Routines 
RS232 Interface 1Hz to 1MHz Calibrator 
Save/Recall 9 Different Set Ups in Memory 
Free Windows Software Component Tester 
100MHz Frequency Counter, 4 Digit Resolution 
Autoset, On Screen readout, Cursor Measurement 

MUM 

Can all this... 
Fit into here? 

Yes!  The HM507 for £775 

HAMEG HM507 
Analogue/Digital 

Oscilloscope 

Hameg Instruments 
70 - 78 Collingdon Street 

Luton. Beds. LU1 1RX 

Tel: 01582 413174 

Fax: 01582 456416 

www.hameg.co.uk 

e-mail sales@hameg.co.uk 
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SPECIAL OFFERS 

e e. , 
TEKTRONIX 2445A 4 Ch  ONLY 
150MHz Delay. Cursors etc 
Supplied with 2 Tektronix probes  « M D> 

TEKTRONIX 2232 Digital Storage Scope Dual Trace 
100 MHz,100m/s with probes.    £525 
H.P. 54501A Digitizing OscilloscopelOOMHz, 4ChE425 
H.P. 3312A Function Gen 0.1Hz-13MHz AM/FM 
Sweep/Tri/Gate/Burst etc  £300 
FARNELL Dual PSU XA35-2T 0-35V 0-2A Twice OMD 
LCD Display  £180 
CIRRUS CRL254 Sound Level Meter with Calibrator, 
80-12000 LEO  £150 
FARNELL AMM255 Automatic Mod Meter 1.5MHz-
2GHz Unused  £300 
FARNELL DSG1 Low Frequency Syn $ig Gen 
0 001Hz to 99.99kHz, Low Distortion TTL/Square/ 
Pulse Outputs etc  £95 
FLUKE 80600 Handheld True RMS DMM 41/, digit 
 As new £150. Used £95 
BECKMAN pima° Huuniviin  111LI OR 
ranges with battery, leads and carrying case  £40 

H P. 3310A Function Gen 0.005Hz-5MHz Sine/Sp/0W 
Ramp/Pulse  £125 
FARNELL FLM4 Sine/Sq Oscillator 10Hz-1MHz low 
distortion. TTL Output. Amplitude Meter   £125 
H.P. 5450 Logic Probe with 546A Logic Pulser 
and 5470 Current Tracer   £90 
FLUKE 77 Muttimeter 3'/, digit Handheld   £60 
FLUKE 77 SERIES II   £70 
HEME 1000 LCD Clamp Meter 0-1000A in  
Case  .  £60 

BLACK STAR ORION PAL TV VIDEO Colour Pattern 
Generator  from £75-1125 
THURLBYTHANDAR  TG210  Function  Generator 
002HZ-2NHZ TTL etc  from £80-£95 
THURLBY THANDAR PSU PL3200MD 0-32V 0-2A Twice 
(Late colours)  £200 

Didion 1061 
High Duality 5 5 Digit Bench Multrmeter 
True RMS/4 wire Res/Current Converter/IEEE 

£.150 

flatiron 1061A 
High Quality 6'/2 digit Bench Multutneterl e E , 
True RMS/4 wire/Current Converter 

Racal Recliner RA1772 
50KHz - 30MHz 
LED Display Basically Wortung 

£250 

MARCONI 2019A 

Mrỳ UL 
on ierroWl a u 

tr• •••• . 

• 

AM/FM synthesised signal 
generator 80kHz - 1040MHz 

NO W ONLY £400 

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

MARCONI 8938 - No Sued   
MARCONI 2610 True RMS Voltmeter Autorangrn 5Hz-
25MHz  £195 
GOULD J38 SIne/Sq Osc. 10Hz-1001d1z. Low distortion 
 £75-£125 
AVO 8 Mk6 in Ever Ready Case, with leads etc  £80 
Others Ovos  from £50 
GOODWILL GVT427 Dual Ch AC MIllivoltmeter 10mV in 12 
Ranges Freq 10Hz-1MHz  £100-£125 
SOLARTRON 7150 DMM 61/2 digit True RMS - IEEE 

 E15-£150 
SOLARTRON 7150 PLUS   £200 

HIGH QUALITY RACAL COUNTERS 
9904 Unwersal Timer Counter. 50MHz  £50 
9916 Counter. 10Hz-520MHz  £75 
9918 Counter. 10Hz-560MHz. 9-digit  £50 
WAYNE KERR 8424 Component Bridge  £125 
RACAL/AIM 9343m. LCR Databodge. Digital  £200 
Automeasurements ofRCLOD 
HUNTRON TRACKER Model 1000   £125 
MARCONI TF2015 AM/FM srg gen 10-520MHz  £175 
FLUKE 8050A 4 5 Digit. 2A True RMS   £75 
FLUKE 8012A 35 Digit. 20  140 

Racal 9008  ONL Y4L I ED•  
Automatic Modulation Meter APA7FM 
1 5MHz-2GHz 

Portable Appliance Tester 
Megger Pat 2  ONLY £180 

H P 60128 DC PSU 0-60V. 0-50A 1000W 
FARNELL AP60/50 1KW Autoranging . 
FARNELL H60 /50 0-60V 0-50A   
FARNELL H60/25 0-60V; 0-25A   
Power Supply HPS3010 0-30V; 0-10A  . 
FARNELL L30-2 0-30V, 0-M   
FARNELL L30-1 0-30V, 0-1A .. 
Many other Power Smoothie available. 
Isolating Transformer 240V In 'Out 500VA 

£1000 
£1000 
£750 
.£400 
£140 
£80 
£60 

£40 

STEWART OF READING 
110 WYKEHAM ROAD, READING, BERKS RG6 1PL  VISA 
Telephone: (0118) 9268041  Fax: (0118) 9351696  iv 

www.stewart-of-reading.co.uk 
Callers welcome 9am-5.30pm Monday to Friday (other times by arrangement) 

GOULD OS 300 OSCILLOSCOPE 

f!'"!   DUAL TRADE 2'l  Eo 
WITH  4 1.3 0 > 
MANUAL 

OSCILLOSCOPES 
TEKTRONIX  TDS350  Dual  Trace  200MHz  1G/S 
unused   £1500 
TEKTRONIX TD5320 Dual Trace 100MHz 500M/S  £1200 
TEKTRONIX TDS310 Dual Trace 50MHz 200PA/S  £950 
LECROY 94000 Dual Trace 175MHz SG/S  £1500 
HITACHI VC6523 Dual Trace 20MHz 20/4/S etc 
unused   £600 
PHILIPS PM3092 2.2Ch 200MHz Delay   
 £800 As New £950 
PHILIPS PM3082  1004AHz Delay etc   
 £700 As New £800 
TEKTRONIX TAS465 Dual Trace 100MHZ Dee etc ..f750 
TEKTRONIX 24658 4Ch 400MHz Delay Cursors etc£1500 
TEKTRONIX 2465 4Ch 300MHz Delay Cursors etc .1900 
TEKTRONIX 468 Dig Storage Dual Trace 100MHz 
Delay  £450 
TEKTRONIX  466  Analogue  Storage  Dual  Trace 
100MHz   £250 
TEKTRONIX 485 Dual Trace 350MHz Delay Sweep  £550 
TEKTRONIX 475 Dual Trace 200MHz Delay Sweep  fee° 
TEKTRONIX 4658 Dual Trace 100MHz Delay Sweep £325 
PHILIPS PM3217 Dual Trage 50MHz Delay ...£2C0 - £250 
GOULD 051100 Dual Trace 30MHz Delay  £150 
HAMEG  HM303  Dual  Trace  3MHz Component 
Tester  £275 
HAA4EG HN203.7 Dual Trace 20MHz Component 
Tester  £200 
FARNELL DTV20 Dual Trace 20MHz Component 
Tester  .   £125 

MANY OTHER OSCILLOSCOPES AVAILABLE 

MARCONI 2022E Synthesised AM/PM SEE) Gen £525 - £750 
10KHz - 1.010Hz LCD Display etc 
HP 8657A Syn 100KHz - 1040MHz Sig Gen  £000 
H.P 86568 Syn 100KHz - 890MHz Sig Gen  £1350 
HP 8656A Syn 100KHz - 990 MHz Sig Gen  £995 
R&S APN62 Syn 1Hz - 260KHz Sig Gen  £425 
Balanced/Unbalanced Output LCD Display 
PHILIPS PIA5328 Sig Gen 100KHz - 180MHz with 
200MHz  £550 
Freq Counter IEEE 
RACAL 9081 Syn AM/FM Sig Gen 5KHz - 1024MHz .£250 
H.P. 3325A Syn Function Gen 21MHz  £600 
MARCONI 6500 Amplitude Analyser £1500 
H P. 41920 Impedence Analyser  £5000 
H.P 4275A LCR Meter 10KHz - 10MHz  £2750 
H.P. 8903A Distortion Analyser  £1000 
WAYNE KERR Inductance Analyser 3245  £2000 
H.P. 81120 Pulse Generator 50MHz  £1250 
MARCONI 2440 Freq Counter 20GHz  £1000 
H P. 53508 Freq Counter 20GHz  £2000 
H.P 5342A 10Hz - 18GHz Fred Counter  £800 
H.P. 16508 Logic Analyser 80 Channel  £1000 
MARCONI 2305 Mod Meter 500KHz - 2Ghz  £750 

RADIO COMMUNICATORS TEST SETS 
MARCONI 2955/29550   from £1500 
Rohde á Schwarz CMT 0 1 - 1000MHz.. . . £2000 
Schlumberger 4040  .... .. .  £900 

JUST IN 

H.P. 60638 DC Electronic Load 3-240V/0-10A 250W 
 P.O.A. 

H.P. 6631 20 PSU 0 - 20V/0-2A  £400 
H.P. 663118 PSU 0 - 15V/0-3A  £400 
H.P. 663090 PSU Dual 0 - 15V 0-3A/0-12V 0-1.5A  E750 
H.P. 66328 PSU 0 - 20V/0-5A   £500 
H.P. 66230 PSU Triple Output ranging from   f850 
0-7V 0-5A to 0-20V 0-40 
H.P/Agilent 34401A DMM 692 digit  f400/£450 
H.P. 34780 OMM 5V2 digit    £275 
FLUKE 45 DMM Dual Display   £400 
KEITHLEY 2010 DMM 792 digit    £950 
KEITHLEY 617 Programmable Electrometer ..  £1250 
H.P. 43388 Milliohmmeter  £1500 
RACAL Counter type 1999 2.6 GHz  £500 
H.P. Counter type 53131A 3GHz £850 
H.P./Agilent 331200 Function Gen/ARB  £900/£1000 
100microHz - 15MHz 
SONY/TEKTRONIX AFG320 Arbitary Function Gen ..£1250 
H.P. 8904A Syn Function Gen DC - 600KHz£1000/£125ü 
BLACK STAR JUPITOR 2010 Function Gen 0.2Hz - 2MFir 
with Frequency Counter  £140 
H.P. 811 80 Pulse Generator 1mH-50MHz  £1950 
H.P. 86578 Syn Signal Gen 0.1-2080MHz  £2500 
CO-AXIAL SWITCH 1.5GHz  £40 
IEEE CABLES  

SPF CTRUM ANAL YI,FRS 

H.P. 85618 50Hz - 6.5GHz  £6500 
H.P. 8560A 50Hz - 2.9GHz Synthesised   
M.P. 8594E 9KHz - 2.9GHz  £5000  

H.P. 8591E 1MHz - 1.8GHz 75 ohm   
H.P. 853A with 8559A 100KHz • 21GHz   
M.P. 85588 with Main Frame 100KHz - 1500MHz-: .£££2312255500'0' 
H.P. 3585a 20Hz - 40MHz   ....... £3000 
H.P. 3580A 5Hz - 50KHz   £80(r 
ADVANTEST R41318 10KHz - 3.5GHz 
EATON/Aittech 757 0001 • 22GHz ..........  f£315500011 
MARCONI 2382 10011z - 400MHz High Res  . ..£2000 
MARCONI 2370 30Hz - 110MHz  from £506 
H P. 182 with 8557 10KHz - 350MHz  £500 
H.P. 1410 Systems 
8553 1KHz - 110MHz  from £500 
8554 500KHz - 1250MHz   from £750  
8555 10MHz - 18GHz   
TEKTRONIX 491 10MHz - 12.4 GHz  from £1000 

H.P. 8443 Tracking Gen/Counter 110Mtiz   
H.P. 8444 Opt 059   

££275550000B & K 2033R Signal Analyser  £750  
H.P. 5372A Frequency & Time Interval Analyser  £2£275500 
H.P. 87540 Network Analyser 4MHz - 1300MHz  £1250 
M.P. 3577A Network Analyser 5Hz - 200MHz  £000 

H.P.,001/ 003533100  Modulation  Domain  Analyser  Op 
 £5000 

ONO SOKKI Portable FFT Analyser  £1°°5000 

USED EQUIPMENT - GUARANTEED. Manuals supplied. 

This is a VERY SMALL SAMPLE OF STOCK SAE or telephone for lists. Please check availability before 
ordering. CARRIAGE all units £16 VAT to be added to total of goods and carriage 

E nt   
BSMART (CRAWLEY) LTD 

Largest selection 
of 

MAJOR MANUFACTURERS 
NEW "B" 

GRADE PRODUCTS 

T.V. VIDEO AUDIO 
MICROWAVE OVENS 

Contact Paul Bean 

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

CRAWLEY, SUSSEX RH10 2QX 

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

The 
headend 
that says 
YES to 
• Quality 

• Ease of use 

• Agility 

• Each module an 

almost total entity 

• Superb value 

WtSI TOPLINE HEADEND WISI's 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 an 'all-in-one' base unit 
which contains all necessary 
accessories for ease of ordering - 
no additional items required. 

U.K. STOCKIST 

om munications 

CHECK THESE FEATURES 
• Frequency agrle Ireely selectable la the 
VHF ol UHF range 

• ricluxent channel capable 
• 0/ ,,tondards 64 OAM  OAT I. L fa 

• Modular wgern lor banderol $10110115 in SMAP/ nod (A1V weeks 
• Modules or Analogue and Digital 

Satellite ¡VE Radio, Analogue 
Terregnol Rodio Analogue it ()opal 
Satellite 1 F (onverten• Analogue Digital compatible 
lerresinal Hi (inverters Analogue C (horror compobble 
TV Modulators Analogue F. Digital 

• Indindually programmable modules 

• High output level 

• Wall mountrng 01 19 rork mount ee kkkoble whirel flow 

May we send you lull details? 

A Breakthrough 

in Headend Design 

l'At HARDY COMMUNICATIONS, 231 Station Road, EfirmInghom 833 888 Telephone, 0121 /84 84/8 Fax 0121 789 7931 
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Special Offer Sale - 20 Remote Controls £20.00 (mixed all well known brands) 
NEW TYPES MAIN SM I I CHES 
I 0 MIXED  £2.00 
VT311-VT210-VT311 
REEL DRIVE  £2.00 
ZSK2761 
600v/lOamp N FETS 
TDA 8362N 
24CO2 
TDA8178S 
TDA2653A 
TDA4866 
MITSUBISH VIDEO 
HEAD & DRUM 9486231820 

£10.00 
HEAD 928B654080  £5.00 
UNIT GUM IDLER  £2.00 
LOFT CT2145  £5.00 
CT246  £5.00 
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 Lo n 
CT2IAVIBS1  £6.00 POST £5.00 
CT28AVIBS 
CAR IMMOBILISER WITH KEY 

£5.00 
TUNER UE25-656D  £3.00 
FERGUSON ICC 7 HAND SET £3.00 

£100 
£5.00 
15p 
£5.00 
£3.00 
£3.00 

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-PHILIPS  £5.00 
DESOLDER PUMP  MAXI 
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-1K2-FM2211 STEREO £5.00 

PSU AC 9V IA  £1.50 
QUARTZ HALOGEN - 
500W 200V FOR OUTDOOR 
LAMPS  £1.00 
RELAYS-SUB MINIATURE  25p 
SATELLITE TUNER UNIT -24276)1 
.... BASE BAND/VIDEO OUT 

£3.00 
ULTRA COMPACT COLOUR 
VIDEO CAMERA 

£35.00 + £3.00 POST 
SCART TO 4 PHONO LEADS 1.5M 

£3.00 
SCART TO 6 PHONO LEADS £3.00 
SCART TO "D" PLUG  £1.00 
SCART TO SCART LEADS - 

ALL PINS CONNECTED 
- 1.5 METRES 

MODULATORS  £.00 
SOUND 5.5MHZ MPM 1000T £1.00 
SOUND 6.0MHZ MPM 1040 £1.00 

FERGUSON 
ADAPTOR - VET - TEXT - 
VA354  £2.01) 
CAMCORDER BATTERY HIGH 
CAPACITY 9.6V 1800MA-VA310 

£3.00 
CAMCORDER BATTERY CHARG-
ER 9.6 VOLTS VAZ65 EACH £6.00 
CAMCORDER CAR ADAPTOR 
CHARGER - AND BATTERY-
VA308 

£5.00 

CAMCORDER LENS 2OFF - 
TELE-CONVERSION LENS x1.4 & 
x0.7 £1.00 
CARD1OID CAMERA MICRO-
PHONE-VA SUPER 218 TELE-
SCOPIC BOOM & STAND £5.00 

CHROME BOARD-ICCS 
I/Cs U4647TKF OR HA11498 £6.00 
DECK AND CAPSTAN MOTOR: 
FV61LV- FV62LV. FV67LV 
FV68LV 

EACH £30.00 
FV70B, FV71LV, FV72LV, 
FV74LVX 

FV77HV 
FV3IR 
HEAD AND DRUM 
MODULATOR-SATELLITE-T1040-
SRD3/4 £2.011 
P ANEL-TI 2288 
TEXT FOR TX89, TX98, TX99. 
TX 100 £6.00 
PANEL-TUBE BASE-ICC5 £5.01) 
PANEL-TUBE-BASE-TX89, TX98, 
TX99 £5.00 
PANEL-TUNING 1509G-TX9, TX10 

£5.00 
PUSH BUTTON UNIT-TX85, TX86 - 
8 BUTTONS  £5.00 

EACH £30.00 
£30.00 
£12.00 

HITACHI 
DECODER-TELETEXT PC232A5 - 
ISSUE 4 £15.00 
HEAD AND DRUM - 620E £12.00 
TELETEXT CONVERSION KIT 

£3.00 
CORE 2 90° ITT TEXT PANEL £3.00 
1996n MATSUI 
VIDEO CHASSIS WITH TUNER-IR 

POST £4.00 £5.00 
MATSUI - ORION 
DECKS wrnt HEADS - 
D1096 VXA110 VP 9401  £16.01) 
HEAD-VSR 1500 = ORION D2096 

£5.00 
PANEL-MAIN-VSR 1500 

P/P £5.00ea £3.00 

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 1)1 (. 
AIWA 1500 
MATSUI VXA 1100 
MATSUI 1500 
ORION D1094  £5 £9 POST 
ORION D1096 
ORION D2096 ETC 
CAPSTAIN MOTOR FOR ABOVE 
DECKS £8.00 
20 HIGH VOLTAGE CAPS 1500V - 
2000V MIXED  £1.00 

HANDSETS 

3 IN ONE PHILIPS 
UNIVERSAL HANDS SET 
DECCA 
NICAM LCD 
FERGUSON 
BSB 
FV4 I R/3 V59 
FV41R/FV42-FV51-52 
ICC5 
IK2000, IK7000  EACH £4.00 
SRD2, SRD3, SRD4  EACH £1.00 
1180  £2.00 
TV/SATELLITE WITH FST  £3.00 

HITACHI 
CPT2158 (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 
MITSUBISHI 
RM35 - VIDEO 
NOKIA 
RC202 
VP9401 
D1096 
VXA 1100 
AND VIDEO PLUS 
SAMSUNG 
HANDSETS, TV & VIDEO - 12 
TYPES EACH  £3.00 
COMPLETE REPAIR KIT, CLUTCH 
AND PINCH ROLLER, IDLER 
D2906 MATSUI  £7.00 

£5.00 

£4.00 

£1.50 
£10.00 

£7.00 

£5.00 

£5.00 

£4.00 

TUNERS 
IF TERC8-022A TRIZA-00ZA-ALPS 

£3.00 
SATELLITE SXT2302 180968 £3.00 
SATELLITE 
WITH BASE BAND MIN 
SXT2302234  £4.00 
SMALL UNFNHF  £3.50 
VHF/UHF - TEICE4- 112A  £4.00 
4944 
U32I, U34I, U342, U343 1 
U344, U411, U412, U944 1 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, 1,(89, TX90 
EACH £4.00 

EACH £4.00 TX98. T99, 'FX100 

ORION 
1500 - UE33 B09 £4.00 

PANASONIC 

SMALL UHF/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 £5.013 £20.00 

MITSUMI 
MOD MRF7-UF32 £5.00 
MOD TMUG3-103A £5.00 

MITSUBISHI 

CAPSTAN-HSE41-I/C MS1782ASP 
£2.00 

12vto 15 D.C. 

TV MODULATOR WITH LEADS 
VIDEO IV 75R 

AUDIO IV 10K 

HVIO0 £3 EACH 

TV AERIAL AMPS VHF /UHF 
1 WAY 20dB EACH £5 

2 WAY18dB EACH £5 

4 WAY10dB EACH f5 

8 WAY4dB EACH £5 
240v MAINS 

COMPUTER 3 PIN MAINS LEADS 

2V, METRES LONG - GREY 

EACH £1.50 

2 METRES LONG - BLACK 
EACH £1 

SCART TO SCART - ALL PINS -1 

METRE EACH 60p 

No accounts SENDZ COMPONENTS 
63 BISHOPSTEIGNTON, SHOEBURYNESS, ESSEX SS3 8AF 

Tel: 01702 332992 Fax: 01702 338805 

Specific P/P charges are PER ITEM • For UK addresses add P/P to order then 17.5% VAT to total. 
This applies to EC unless VAT No. is given • Exports - P/P at cost • Postal Order/Cheque with order. 

Unless otherwise specified add £1.70 P/P to SMALL ORDERS • 
Additional P/P for HEAVIER GOODS. Technical information by telephone only Government/School Orders on official headings 

Callers to shop - 212 London Road, Southend-on-Sea 
Open Saturday Only 10-12 noon - 2-5pm. 

No Credit Cards 

PLEASE ADD 17.5% VAT TO BOTH THE GOODS TOTAL AND PIP CHARGE 



HsettiVolt 
WHOLESALERS 
13 Old Marston Road, 

Marston, 
Oxford OX3 OJR 
Tel: 01865 727555 
Fax: 01865 728555 

STOCKISTS IN SONY, 
TATUNG,TOSHIBA, HITACHI 

PHILIPS. 

Delivery anywhere in the UK. 

High quality products 

VCR'S, TELEVISIONS, HI-FI'S, 
DVD'S 

TELEPHONE FOR DETAILS 
OR VIEW BY APPOINTMENT. 

New Opportunities 
For Skilled and 
Semi-Skilled Engineers 
West Yorkshire (Wakefield) Scotland 
(Cumbemauld) 
Due to further expansion we have excellent career 
opportunities. 
As one of the UK's largest independent electrical after sales 
service providers, we have a strong reputation for a quality 
after sales support service. You will repair televisions, 
audio visual products and other electrical appliances to 
component level. 
Training can be given to individuals with a suitable 
electronics/ electrical background. 
This is a rare opportunity for experienced engineers who 
enjoy the practical element of repair to join a young and 
vibrant Company. developing your skills across a broad 
range of electrical products. 
Join us and we will reward you with a highly competitive 
benefits package including pension scheme and up to 5 
weeks holiday. 
Applications to: 
Mark Perrier Personnel, Training & Recruitment Manager. 
Elect Servicing. Unit 19. lmex Business Spaces, 
Ripley Drive, Normanton VVF6 1QT 
(Please enclose salary details) or email: 
mark.perrier@electservicing.co.uk 
For an informal discussion call Mark Perrier on 
07766 205 717 

TUBES 
Widescreen:- 
cita" Thomson 
28" Panasonic 
28" LG 
mra" Thomson 
28" Philips 
32" Thomson 
32" Thomson 
32" 13hi I ips 
Standard:- 
25" Panasonic 
25" Philips 
25" Samsung 
26" Panasonic 
26" Thomson 
29" Philips 

W66EG\   
W66EHK 
W66QBD 
W66EJU   
W66ESF/ECK 
W76EDX 
W76EGV 
W76ESF   

59ECF   
59EAK   
59KPR   
66ECF   
66ECY, 66EFIJ 
68ESF   

Ring Irene for prices 

EXPRESS TV 

The Mill, Mill Lane, 

Rugeley, Staffs WS15 2J W 

Tel: 01889 577600 Fax: 01889 575600 

IDWe are the leading 
specialist provider of 
breakdown insurance 

for consumer electronic 
equipment, domestic appliances 
and central heating systems. 
Our Service Support team is 
responsible for selecting 
suitable repair agents, monitoring 
breakdown costs and assessing 
the quality of repairs. 

This is a wide ranging role where 
your primary responsibility will be to 

monitor all aspects of our UK-wide brown 
goods and computer network, including key 

areas such as parts, labour and quality analysis 
for respective agents. You'll be responsible for establishing new specialist 
repairers and ensuring that our repair agent database is accurately maintained. 
In addition, the roll out of our new Repair Management System will be within 
your remit. 

You will need to have experience within the service repair field, possibly as an 
engineer or technician. The ability to prioritise your workload will be essential 
and a good appreciation of the role played by repair agents will be an advantage. 
You'll be a team player with good admin and communication skills as well as 
the ability to build a rapport easily with a wide variety of people. Able and 
willing to work on your own initiative, you will tackle problems laterally and 
plan ahead to anticipate and correct problems. 

A range of benefits will support a competitive salary. 

Interested? Then please forward your CV, indicating salary expectations, to 
Tina Smith. Human Resources, Domestic & General Group PLC, Swan Court. 
Mansel Road, London SW 19 4AA. 

For further information on this position and other jobs at D&G, please visit 
our website at www.domgen.com/jobs 

We are an equal opportunities employer and welcome applications from all 
sectors of the community. 

A new role for 
your repair 
experience 
Service Support 
Co-ordinator 

Wi mbledon 

e 
DOMESTIC & GENERAL 

Keeping ahead by thinking ahead 
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SERVICE DATA REPAIRS 

Service 
Link 

PHONE 020-8722 6028 
FAX 020-8770 2016 

BUSINESS 

FOR SALE 

liLbINEMIàâtilà.E.013 
bALE DUE TO RETIREMENT 

SATELLITE TV INSTALLATIONS 

ARE YOU READY TO WORK IN 
THE SUN', 

DO YOU HAVE £85.000 TO SPEND' 

THEN WE CAN OFFER YOU A GOOD 
PROFIT MARGIN AND A GREAT 
OPPORTUNITY TO TAKEOVER AN 
ESTABLISHED BUSINESS ON THE 

COSTA BRAVA. 

RING FOR MORE INFORMATION 
00 34 653 353 325 

FOR SALE 

ELECTRICS LIMITED 
1043 LEEDS ROAD, BRADFORD BD3 7DB 
TEL: 01274 665670/660196 
FAX: 01274 665246 

Portables from  £53 
Combis from  £99 
4-3 from  £89 
Widescreen from  £165 
Real flat widescreen from  £286 
Digital integrated wide screen 
from  £299 
Real flat widescreen DVD from  £376 

AUDIO* DUD • CDR • Cameras • Fax • MWO 

CREDIT CARDS WELCOME • 48 HR DELIVERY 

SPARES & 

COMPONENTS 

REPLACEMENT VIDEO HEADS 
At very low prices 
Over 3,000 models covered 
FREE Catalogue on request 

No VAT 
Pay by Cheque or Credit Card 

Accounts Welcome 

N.A.V. SPARES 
237 Thornton Road 

Bradford. West Yorks BD1 2.1S 
Tel: 01274 772249 Fax: 01274 772247 
E-mail: sales@nayspares.co.uk 

ell SERVICE 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 P.O. only please. 

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

Tel: 01202 870656 

THE TV & AUDIO 
CENTRE 

NEW WAREHOUSE 
NOW OPEN 

BANKRUPT STOCK AVAILABLE - 
TOP BRANDS AT SILLY PRICES 
New but Graded Projection TV's Iron, 

£450 
New but Graded Ferguson 33" TV's £150 
New hut Graded 32" Widescreen Nicam 

TV's from £175 
New but Graded 28" Widescreen Nicam 

TV's from £90 
New but Graded 28" Nicam Fastest TV's 

from £60 
New hut Graded DVD's HUI", and VCR' , 

in stock 
Over 1080 TV's In Stock..,  II 

Brands Available 
Ring for Details 07771 701 900 

NEED HELP NOW? 

Then ring the 

* ELECTRON TECHNICAL 
HELPLINE * 

Genuine help available to all repairers 
of 

TV. - 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 Is 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 0E12 7PS 

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

TEL A.T.V. on 

0114 285 4254 
SAT , CTV Circuits 
VCR Circuits 

CTV Manuals 

£5.00 
£7.00 
£10.50 

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

419 LANGSETT ROAD, 
SHEFFIELD S6 2LL 

MANUAL COLLECTION, 
W'27T111 

POST £19.95 PURCHASED 

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. 8eachley. Chepstow. 

Mons, NP16 7HE 

Tel: 01291 623086  Fax: 01291 628786 

Visa. Mastercard accepted 

Service 
Informaiion 

rryerns 

FES 
Circuit 
Diagrams 

TV's, VCR's SATELLITE 
AUDIO & HI-FI 
Most Models Covered 

Prices are from £4.75 + £2.75 P/P 

I 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 I HA 

LINEAGE 
PANASONIC, MITSUBISHI, SONY, 
TOSHIBA,  PHILIPS  ETC, 
fully  refurbished  TVs.  Trade  only. 
Pearsons Television. Tel 01484 863489 

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

SURPLUS SERVICE MANUALS FOR 
SALE, mostly originals. Tel: 01291-623086 
with make/model. 

CHEAPEST: CABLETIES, FUSES, 
plug-tops, crimps, tapes, tv/video, remote 
handsets, extension leads, lax, printers 
Tel: 020 7232 2266 / 0781 5974592 

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@scansat.globalnet.co.uk 

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 

WANTED 

BEST CASH 
PRICES PAID 

For ALL valves 
especially KT88, PX4 
and other audio 

types. 

Tel: 01403 784961 

Millington Export Ltd 
Sussex RH14 9EZ 
Fax 01403 783519 

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

Audio/Video 
Engineers Required 

Technical Manager 
Television Engineer 
VCR/1-13-Fi Engineer 

Please contact us tor further 
information and an 
Application Form 

T: (020) 7401 8186 
E: jobs@etsuk.co.uk 

For a FREE 
consultation on how 
best to market your 
products/services to 
a professional 
audience contact 
LOUISA on 

020 8722 6028 

C
L
A
S
SI
FI
E
D 
TE
L:
02
0 
872
2 
602
8 



AT A LIFE 
A radio problem, then a 
load of faulty Ws. 
There's plenty of work 
for those of us who 
managed to survived the 
storm. Donald Bullock's 
servicing commentary 

W hen the postman called the other 
morning he brought a friendly letter 

from an absent friend, a bulky Jiffybag 
that contained a hard-to-get spare part for 
my wordprocessor, and a couple of 
cheques for stuff I'd written twenty years 
ago and recently sent off on spec. So I 
was a happy soul when I arrived at the 
workshop. Not for long. 

Walham trouble 
A large, scruffy fellow with a bulky radio 
was waiting. "McGoggle" he said, "I'm 
having trouble with this radio. Walham 
trouble. Not enough to start with, then 
none at all". 
"Er, Walham trouble" I said. "Not sure 
about that. Could you explain?" 
He gave me a withering look. "Walham 
trouble is walham trouble" he replied. 
"Oh, ah, yes, of course" I said, fingering 
my chin. Must be getting past it I thought. 
Perhaps the boys will know. I got the job 
pad out. "What name did you say?" 
"Walham trouble" he said, then departed. 
The radio set was a BVC M1188. It had 
a big label saying "Made in the EC", 
which I suppose means almost anywhere. 
When I plugged the set in it worked all 
right. I listened to Radio 4 until John Peel 
came on, then switched to Radio 2. This 
gave me Terry Wogan, so I hurriedly 
switched back to Peel. 
The set worked all day and the next day 
too. When McGoggle came back I pointed 
this out. He looked at the set, ran his eye 
along its mains lead to the wall socket, 
and shook his head. 
"There's no electric where I come from" 
he said, "so I don't plug the wireless into it. 
All I do is to turn this knob marked 
Walhám." 
I looked. The word wasn't walham, it 
was volume. When I disconnected the 
mains plug Peel's voice croaked into 
Wogan's for about fifteen seconds then 
mercifully died away. I then noticed that 
the set had a well-hidden battery 
compartment. I opened it and found four 
U2 batteries covered in green slime. So I 

asked McGoggle to call back later. 
It took me an hour to dismantle the set 
and clean everything up. What staggered 
me was that the radio had worked as well 
as it did with battery operation. I was 
feeling rather nasty when old Mr and Mrs 
Hopplestone bumbled in. 

We're pensioners, see 
"Well, what do you want?" I asked. 
"A few more pounds on our pensions" 
he said. 
"We'm old age pensioners, see" she said. 
"And now our telly's gone dead" he 
continued, "it's a crying shame." 
I attempted a grin and said "oh, I dunno. 
Where is it anyway?" 
He pointed to a gleaming new Jaguar a 
hundred yards up the street. 
I went to get it and found a widescreen 
Ferguson set, Model W7023U (ICC17 
chassis). By the time I had tottered back 
to the shop I was knackered. 
"Wh, what's up with it?" I struggled to 
say. 

"On the counter with it" she 
ordered. Then, facing me, "it's 
dead Mr Billhook. If you asks me, 
'e done it. Polishes it too hard 
when he does the 'ouse." 

"Just stands there flashing" Hopplestone 
said. 
"Gracious me" I managed, "you'd best 
leave it with us." 
Shortly afterwards Steven came in. 
"Nice morning" he breezed. 
"No it's not!" I exclaimed, "and anyway 
you might care to take a look at this 
Ferguson set. It's stuck in standby and 
flashing. Five flashes, a pause then two 
flashes." 
"Line or field trouble or both" he 
pronounced. 
I looked at him. Too smart I thought, as 
he took the back off. He soon discovered 
that the line output transformer had 
shorted turns. 
"Getting to be a common fault" he 
commented, "we've got a spare one here. 
It comes with a modification kit. You have 
to change two coils, some capacitors and 
surface-mounted resistors. Their values 
depend on chassis version — to suit the 
tube." 
When he'd finished the repair he 
switched the set on. "Now to see whether 
the tube has suffered" he said, "they 
sometimes do with these sets." 
It was OK. In fact the picture was 

excellent. It wasn't long before the 
Hopplestones were back. 
"Did you have to make a charge, Mr 
Bullock?" he said to Steven. 
Steven gave them the bill and they 
studied it. 
"Could you knock a few quid off, MT 
Bullock?" she asked. 
Steven amended the bill a bit then 
carried the set to their car. 
When he returned he was gibbering 
"Did you see their brand new Jag?" he 
asked, "do you know they're nearly thirty 
thousand?" 

An Alba portable 
A bright know-it-all came in with an Alba 
14M. portable. "I want this mended only if 
it's going to be cheap" he said, "I see new 
ones everywhere I go, and they are getting 
cheaper by the day. I want you to find out 
what's wrong, then I'll tell you yes or no." 
"No can do" said Steven. "Pay us £8 and 
we'll mend it if the cost is no more than 
£25. If it's going to be more and you say 
no we keep the £8." 
The set was left with us. It was fitted 
with an Onwa chassis and was stuck in 
standby. Some quick checks showed that 
there was HT at the collector of the 
2SD1554 line output transistor but no line 
drive. The supply to the line driver stage 
was missing because R417 (21d2, 5W) was 
open-circuit. A replacement put that right, 
and we ended up with a happy customer. 

A dead Bush, Part 1 
Mrs Gra‘eny is not the gentlest of 
creatures, particularly with her husband 
Tom. She barged in with Tom following 
behind her. He was carrying a giant Bush 
28in. set. 
"On the counter with it" she ordered. 
Then, facing me, "it's dead Mr Billhook. 
If you asks me, 'e done it. Polishes it too 
hard when he does the 'ouse." 
She patted her pocket and found she'd 
no cigarettes. "Over the road, Tom, at the 
double, and get me some fags" she 
commanded. 
Once they'd gone Paul took a look at the 
set, which was a Model 2863NTXA. He 
found a stack of trouble in the power 
supply. The chopper FET was short-
circuit, all four mains bridge rectifier 
diodes had failed, also the chopper control 
chip IC802. The latter was a TDA4605-3. 
Some sets fitted with this chassis use 
different chips in the 4605 series, and 
there may be an A or an N after the 
number. The replacement chip has to be 
of identical type to the original, or the set 
won't start up. Paul decided to get stuck 
in replacing these items. 
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Another Bush 
It seemed to be our day for Bush sets. The 
next customer brought in a 25in. 
2571NTX. This one produced a bright 
green picture with flyback lines. 
Steven began to remove the back. 
"Could you pass me a TDA6108JF chip?" 
he asked. 
"But you haven't got the back off yet" I 
protested. 
He turned out to be right of course. After 
he'd fitted the replacement chip the set 
worked perfectly. "It's become a common 
fault with these sets" he commented, 
"IC901 on the tube's base panel. I ordered 
half a dozen the other day." 

The dead Bush Part 2 
Meanwhile Paul had found more trouble 
in the 28in. Bush set's power supply. The 
optocoupler was short-circuit, and two 
resistors were open-circuit, R825 
(2.2Mf1) and R817 (2.2.Q, 5W ceramic). 
Once these had been replaced there was 
HT, but the set was still dead. 

A Crown portable 
The door opened and a gorgeous young 
lady entered. The air became full of 
blossoms, an unseen orchestra played, 
and the light took on a golden glow. 
"What, er, can I do for you?" I croaked 

in a newly husky voice. 
"It's my Crown portable" she sang, 
"seems to work only when it wants to. I 
do hope you can repair it for me." 
"No trouble at all" I replied, "I'll give 
you a ring when it's ready." 
As she left Greeneyes clopped in. 
"What awful cheap scent" she 
commented. "Horrible little madam, 
wasn't she?" 
"Certainly was, dear" I replied. 
The Crown portable was a Model 
CRP14. When we tried it we found that 
it worked all right from cold but cut out 
when warm. A little work with the 
freezer proved that the cause of the 
trouble was the 2SC1573A line output 
transistor. It worked and measured 
correctly when cold, but developed a 
severe base-to-collector leak when it 
was gently heated. 
I replaced it ever so carefully, then 
dialled the number Miss Dream had left. 
"Donnie here" I breathed when the 
phone was lifted. 
"Whatnie?" a deep masculine voice 
blared. 
"Ah, er, this is the TV repair shop" I 
continued. 
"Oh, our set. Good. I'll come down 
and collect it." 
He arrived in an Aston Martin. 

Another dead set 
It was certainly proving to be a busy day. 
Yet another dead set was brought in, this 
time a Goodmans W288NS. This is a 
28in. widescreen model and was yet 
another case of a leaky line output 
transistor, this time type S2055N. It had 
failed because of a dry-joint at one side 
of the line output stage tuning capacitor 
C134 (11nF, 1.6kV). Once we'd 
resoldered the joint and fitted a 
replacement transistor the set produced a 
very high-quality picture. 

The dead Bush Part 3 
Paul was still struggling with Mrs 
Graveny's 28in. Bush set. It remained 
dead though the power supply was now 
working. The BU2508AF line output 
transistor Q605 turned out to be leaky. 
Once it had been replaced the set 
showed some signs of life but was 
pulsing. After more searching Paul 
found the cause. 
The set uses a scan-coil plug and socket, 
with the socket's pins on the main 
chassis. They were corroded where arcing 
had occurred because of a loose fit. 
Cleaning and retensioning the contacts 
cured the trouble. It had taken a lot of 
time, but the set finally produced a good 
picture. 

CENTRAL ,vAvIIMIcTE: 
ENTRAL WD.C O.U K 

P e ?, 

WHOLESALE DISTRIBUTION LTD 
SALES(I CENTRAL WD.C O.U K 

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 

ill =e 7 I 
—rot— 

DVDS, CDS, VIDEO 
RECORDERS, COMBIS 
PORTABLES 

EST. 
OVER 

25 
YEARS 

LARGE DOMESTIC 
FRIDGE FREEZERS, 
COOKERS, DRYERS, 
W ASHING MACHINES 

AUDIO EQUIPMENT 

EX-RENTAL TVS AND VIDEOS 
2099 WORKING Television  Video recorders WORKING 

Teletevt  Irtachi Akai Panasonic 
from £ 2 0 £19 

FOR ALL EXPORT EN QUIRIES C ALL O U R BIR MIN GH A M 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! 
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component analyser 

£50! 
fully inclusive* 

Analyse those semiconductors 
What does it do? 

• Automatic component identification 

• Pinout identification 

• Transistor gain measurement 

• MOSFET gate threshold measurement 

• PN junction characteristics measurement 

• NEW! Shorted Junction identification 

• Just connect the part anyway round and press the button! 

Idvision Spec al! 

LOW PRICES 
limited period only 

online 

What components are supported? 
Bipolar transistors, Darlington transistors, Diode 
protected transistors, Resistor shunted transistors, 
Enhancement mode MOSFETs, Depletion mode 
MOSFETs, Junction FETs, Low power triacs and 

thyristors, Diodes and diode networks, LEDs 
including 2 lead and 3 lead bicolours. 

If you don't love it, 
you get your money backi 

3ave time testing CAT 5/5e/6 network cables 
Just plug one end of your cable into the Atlas IT and the 
other into the Atlas Terminator and press "test". In seconds 
the unit will identify the cable type (straight through, 
crossover or token ring) and verify every connection. If 
there are any faults then they are clearly explained on screen. 

Socket testing is possible too thanks to the special patch 
cables included in the outfit. 

Swapped lines, missing lines, shorted lines are all uniquely 
identified together with the full connection pattern! 

What's more, if you want to know 
how to make up a special network 
cable, the Atlas can instruct you, 
even down to cable colours! 

The Atlas IT is supplied in a robust 
carry case complete with a spare 
terminator and spare battery. 

04, 
et_©-A% £79. 
network cable analyser fully inclusive' 

*Quoted prIce, include l'K  ;Ind VAT 

Visit www.peakelec.co.uk to download the full data sheets and copies of independent 
reviews. Feel free to contact us for a comprehensive data pack. 
You can pay using a cheque, postal order, credit or debit card and even pay online. Please 
contact us for overseas or volume orders - you will be pleasantly surprised. 

electronic design I-.d 

Atlas House. Kiln Lane 
Harour Ind. Est.. Bo \ton 
Del-1) shire. SKI7 9.11. 1. K 

www.peakelec.co.uk 
sales@ peakelec.co.uk 

Tel. 01298 70012 Fax. 01298 70046 
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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. 

PROMA X 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 

W U • ABM 11. 11715":25  
Z118E M 
:1 MOM 

FOR TELEVISION PATTERN GENERATORS, b _ 
THERE'S NO WIDER CHOICE THAN WITH PROMAX 

[Alban 
N 

ALBAN ELECTRONICS LIMITED 

THE PROMAX SERVICE CENTRE 

6 Caxton Centre, Porters Wood, 
St. Albans, Hertfordshire, AL3 6XT. 

TEL : 01727 832266 
FAX : 01727 810546 

EMAIL : albanelectronicsecs.com 

SALES + SERVICE + CALIBRATION 
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PRODIG 2 

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 

Analogue & Digital Aerial Meter 
Measures digital channel power and C/N 

MC 377+ 
Analogue & Digital, Satellite & Terrestrial 

Measures channel power and C/N 

PROLINK 3 SERIES 
Satellite & Terrestrial, Analogue & Digital. 

Spectrum Analyser with Optional BER 
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AA-930 

TA-901 
CRT Rejuvenator 

Audio Analyser TA-903B CRT Rejuvenator 


