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Not everything is as 
tempting as it first appears... 

Video heads for example. Are you tempted to 
turn away VCR repairs due to the high cost of 
manufacturers replacement video heads? Or 
perhaps your tempted to use any head you 
can get your hands on just as long as its cheap 
and hope that it works OK. There is an 
alternative. 

'The Classic video head.' 

Classic video heads are manufactured by Futek 
one of the worlds leaders in head technology 
and suppliers of 100,000s of video heads every 
- year to VCR manufacturers. 

Designed by experts from drum to tip 
each head is performance matched to the 
original. The quality of the Classic video head 
is confirmed by its use in some of the 
worlds  largest  video  copying  houses 
where performance and life are the critical 
characteristics required. 

The Classic video head provides the ideal 
"solution where ease of fitting, performance, life 
and cost control are important to you and 
the range of video heads stocked covers most 
manufacturers and models 

For more information on the entire Classic 
range and details of a distributor near you, 
call 01635 278678, visit us on the web; 
www.classic-electronics.co.uk or email us at 
sales@classic-electronics.co.uk 

-- • 

 • 

Technical helpline 01635 278678 
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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. 
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PROMAX GV SERIES 

• Choice of 12 instruments 
• NICAM and Teletext  • 
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• Full field and VITS 
• Computer Controlled 
• Front panel memories  I I 
• Multi Standard, PAL, NTSC, SECAM 
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• High Quality Construction  
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Seeds of the future 

I
t's interesting how research always seems to continue despite 
adverse economic conditions. There is much concern at present 
about the recessionary conditions throughout the world. Yet we 

are, fortunately, experiencing nothing remotely akin to the worldwide 
economic slump of the Thirties. It was during those years however 
that TV as we know it was developed. Progress was taking place in 
many other fields as well, in particular electrical engineering, the 
chemical industry and transport. By 1933 RCA had demonstrated a 
fully-electronic TV system, with 240-line scanning and transmission 
at VHF from atop the newly-built Empire State Building. RCA had 
increased the resolution to 343 lines interlaced by mid 1936. Other US 
firms were active in TV development, but the severity of the 
depression was such that regular broadcasting did not start until the 
early Forties. 
In the UK EMI had, during the early Thirties, developed the fully-
electronic TV system that became the basis of the BBC's TV service 
from late 1936 onwards. Much work was being done elsewhere, in 
Germany and France for example. Some suggest that the German 180-
line system could claim to have been the first to be brought into 
service, with its start in 1935. There were transmissions from the 
Berlin Radio Tower, but these were to 'public viewing rooms'. Hitler 
was not prepared to allow TV broadcasting to develop freely — in fact 
it was placed under the jurisdiction of the Ministry of Air just prior to 
the opening of the 1935 Berlin Radio Show. Initially at least, video 
origin was by mechanical scanning from film, a technique Baird was 
by then using. But it seems that an electronic camera had come into 
use by the time of the Olympic Games in 1936. 
Despite the economic problems of the era, research continued and 
considerable progress was made. Our current economic woes are quite 
benign in comparison, though certain industries are suffering to an 
extent to which they are unaccustomed. The electronics industry and, 
in particular, the semiconductor section is going through a very 
difficult period. During the last few weeks there have been 
announcements of huge job losses — 16,400 at Fujitsu, 18,800 at 
Toshiba and 14,700 at Hitachi, to quote the largest. Clearly this is no 
ordinary downturn. 
August 12th saw the twentieth anniversary of the launch of the 
IBM PC, which was the start of the process that led to a PC on 
virtually every business desk. Some 500m PCs are estimated to 
have been in use worldwide by the end of the year 2000. But the 
first fall in global PC sales for fifteen years occurred during the 
second quarter of this year. The fall was to some extent the 
consequence of the massive purchasing of PCs, and allied 
equipment, because of the Y2K scare. However that might be, the 

PC market has become a mature one which is unlikely to boom again. 
The second quarter of this year also saw the first year-on-year fall in 
mobile phone sales. It had to happen eventually, and this too is 
probably now a mature market. The telecoms companies expected the 
market to continue to expand as second- and third-generation phones 
came along. But that third generation has failed to get going: there are 
limits to what it is convenient to do with a mobile phone. 
These two industries account for most of the increased demand for 
semiconductor devices in recent years. Their reduced sales have 
clobbered the semiconductor industry, which is not only suffering 
from reduced demand but also because of excessive investment in 
production capacity to meet anticipated sales. Semiconductor 
manufacturers are used to cyclic fluctuations in demand, but have 
nevertheless experienced a compound annual growth rate of 15-17 per 
cent. Revenues have now collapsed. From a peak reached last year, 
revenues have been falling by 25-75 per cent a quarter. Hence those 
horrendous job losses. 
As in the sombre decade of the Thirties however, research continues 
apace. It has no doubt been reigned back somewhat, but firms that 
intend to remain in the forefront can't afford to neglect research. In 
fact interesting results are being produced. For example IBM has just 
announced a major breakthrough in semiconductor technology. It has 
long been clear that there are limits to what can be achieved with 
conventional silicon technology. The next step has to be circuitry at 
the molecular level. The single-atom gate has been anticipated for 
some time, and has been demonstrated in laboratories. What IBM has 
now come up with is a voltage-inverter based on the semiconductor 
properties of a single carbon nanotube molecule. IBM, and others who 
have been working on nanotube technology, expect that minute chips 
using it will eventually replace silicon. The advantages include much 
higher operating speeds and much lower power consumption. 
Data storage is another area that's receiving a lot of research 
attention. There are limits to the magnetic storage of bits. Below a 
certain physical size, a bit's magnetic characteristics become unstable. 
To progress in this field, a new approach to storage technology is 
required. Organisations that are active in this field include IBM, 
Hewlett-Packard and Carnegie Mellon University. All three are using 
new storage surfaces that store bits as a few thousand atoms. The 
complexities lie in writing and reading such bits: various 
nanotechnology probes are being studied. Hewlett-Packard has 
recently been awarded a patent covering molecular technology that 
could replace conventional semiconductor memory arrangements. 
As throughout the electronic age, research continues to produce the 
seeds of the future — whatever the economic conditions. 
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TELETOPICS 
DVD developments 
The Recordable DVD Council, a 66-
member body that consists of leading DVD 
technology developers and users, including 
Hitachi, JVC, Matsushita (Panasonic), 
Samsung and Toshiba, has launched a 
worldwide programme to promote 
recordable DVD products that comply with 
the recording standards approved by the 
DVD Forum, i.e. DVD-RAM, DVD-R and 
DVD-RW. But the first DVD recorder to 
appear in the UK, the Philips DVD1000, 
uses the slightly different DVD+RW format. 
It's now on sale, at about £1,500, with the 
rewritable discs at £20 each. 
Columbia Tristar and Sony Pictures 

Entertainment have developed Superbit 
DVD-Video and are releasing titles that use 
this technique. It provides higher picture 
quality than a standard DVD by using a 
special high bit rate during the encoding 
process. Superbit titles make use of space 
that's normally allocated to extra material 
such as deleted scenes. They are compatible 
with standard DVD-Video players. 

Panasonic has launched a portable DVD 
player, Model DVD-LA95, which has a 9in. 
LCD display screen, the industry's largest 
for a portable DVD player. It's the first 
portable DVD player that can read DVD-
RAM discs. Weight is less than lkg, 
including a built-in rechargeable battery 
and a TV tuner. The display can handle the 
4:3 and 16:9 formats. Up to two and a half 
hours of DVD playback is provided by the 
battery pack, while use of an optional 
rechargeable battery pack, to be sold 
separately, gives up to eight hours of DVD 
movies or thirteen hours of TV 
programming. The DVD-LA95 plays DVD-
Video, DVD-Audio, DVD-RAM, DVD-R 
(recorded on Panasonic's DVD video 
recorder, to be released shortly), CDs, CD-
R and CD-RW discs. Panasonic's parent 
company Matsushita says that portable 
players currently make up about 15 per cent 
of the DVD player market in Japan. The 
DVD-LA95 was launched in Japan on 
September 1st, at an òpen' price, with 

Manufacturing moves 
Philips, Europe's largest consumer 
electronics group, is to contract out 
manufacture of many of its products. As a 
first step manufacture of its VCRs is to 
be subcontracted to Funai Electric of 
Japan, the world's largest VCR 
manufacturer. Funai will produce Philips 
machines at its plants in Shanghai and 
elsewhere. The Philips VCR plant in 

Austria will close, with the loss of some 
1,000 jobs. In future Philips' in-house 
production will be focused on newer lines 
such as fiat-screen TV sets and DVD 
recorders. The company has been making 
a loss in recent months. 
Hitachi plans to close its TV assembly 

plant at Hirwaun, South Wales, by the end 
of the year, with the loss of 174 jobs. This 

This high-quality dual-board camera module, 
Model CB6OH, has been added to the Pecan 
range of CCTV camera products. Based on a 
Sony 1/3in. CCD image sensor, the module 
provides a horizontal picture resolution of 450 
lines with quality images at light levels as low as 
3 lux. It's supplied with an integral varifocal 
lens with a DC-controlled auto-iris as standard, 
but is compatible with other lens types. The 
composite and S-video outputs are compatible 
with PAL or NTSC equipment. There's also a 
YC output and an RS232 interface. 
Operation is at either 24V AC or 12V DC. If 

AC is used, the unit automatically synchronises 
to power line zero crossing to ensure roll-free 
vertical switching and recording. An external 
vertical phase-delay adjustment provides camera 
sync with multiphase power installations. 
The CB6OH can also be supplied in an 

application-ready form, such as a vandal-
resistant or covert housing. For further details 
apply to Stortech Electronics Ltd., Unit 2, Spire 
Green Centre, Pinnacles West, Harlow, Essex 
CM19 5TS. The phone number is 01279 419 
913, fax 01279 419 925. 

shipment to overseas markets scheduled for 
later this year. 
US company Zeros & Ones has 

developed a new compression system that 
enables up to five full-length movies to be 
stored on a single DVD, and has produced 
a demonstration disc. The compression 
technology, code-named MC10, uses more 
than a hundred processes ranging from 
high-definition image quality 
enhancements at the sub-pixel level during 
pre-compression to pixel-by-pixel motion 
tracking and processing during the 
compression stages. MC10 is claimed to 
achieve three to ten times greater 
compression than MPEG-2, with 
equivalent or superior image quality. Zeros 
& Ones intends to develop commercial 
versions of the technology and license it. 
The company says that MC 10 could be 
used in DVD players and PVRs (hard-disk 
personal video recorders), and for 
videoconferencing systems and broadband 
applications. 

will be the end of a long period of set 
manufacture that started when Sobell 
moved production there in the mid-
Forties. 
Matsushita is to close its transformer 

plant at East Kilbride in November, with 
the loss of 100 jobs. The plant, built in 
1992, manufactured Panasonic-branded 
LOPTs for TV sets and monitors. 

VOD 
A report from Frost and Sullivan on video 
on demand (VOD) in Europe forecasts a 
substantial growth in the market. It notes 
that the European roll-out of VOD lags 
that in the US. Video Networks launched 
VOD commercially in the UK during the 
last quarter of 2000, but audiences remain 
limited. Frost and Sullivan suggest that as 
the prices of STBs and bandwidth technol-
ogy falls, network operators will be 
encouraged to launch viable VOD busi-
ness models because the services will be 
affordable to average mass-market con-
sumers. The company forecasts that by 
2006 VOD will attract more than 8.5 mil-
lion subscribers across Europe. 

CPC telephone numbers 
There are new telephone numbers for 
component distributor CPC of Preston. 
The sales office can be reached on 
08701 202 530, fax 08701 202 531. 
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New video equipment 
Panasonic has now launched in the UK its 
50in. plasma panel display, Model TH-
50PHD, which can be used with various 
TV, video and PC signal sources. For an 
account of some of the technology 
employed, see the article later in this issue 
(page 714). The panel can provide normal 
video displays at 720 pixels per line 
resolution and all monitor resolutions up 
to UXGA (1,600 x 1,200 pixels). Price is 
about £9,800 plus VAT. Panasonic is also 
due to launch 15 and 22in TV sets with 
LCD screens and new 42 and 47in. 
projection TV models. 
Samsung has developed a 40in. LCD 

panel for use with widescreen TV sets: the 
resolution is 1,280 x 768 pixels. 
Sharp has released two new digital video 

(DV) camcorders, Models VL-WD250H 
and VL-WD450H, that incorporate the 
industry's largest optical zoom at 26x. The 
range of picture enhancement facilities with 
the VL-WD250H includes Cat's Eye, 
which enables recordings to be made at 
light levels as low as 1 lux, digital gamma 
correction for improved detail in darker 
areas of the scene, digital image 
stabilisation and picture-in-picture effects. 
Sound performance can be enhanced with 

MHP extension 
Interactive 1'V software developer Open 
TV has completed joint development, with 
Matsushita, of an extension to the 
advanced digital interactive TV system 
MHP (Multimedia Home Platform). The 
latter was accepted by the DVB (Digital 
Video Broadcasting) project group as a 
standard API (Application Programming 
Interface) for use with services such as 
games, enhanced TV, shopping and 
banking — before the MHP standard was 

an optional zoom microphone which works 
in conjunction with the built-in microphone 
to provide a lifelike mix of wide-angle and 
narrow-band sound that varies with the 
amount of lens zoom employed. The VL-
WD450H (pictured) has additional features. 
a Super Cat's Eye circuit that provides 
monochrome recording in complete 
darkness (0 lux); the ability to record still 
images and indexing information on a 
SmartMedia card; and software for 
downloading images to a PC. 
Philex has introduced the AV Hub Plus 

selector, which makes viewing from 
different signal sources easier and adds to 
the versatility of home or office AV 
equipment. It provides automatic or 
remote control of up to four different 
pieces of AV equipment, simplifying cable 
arrangements with no need for connection/ 
disconnection and thus reduced wear and 
tear on both the equipment and 
connections. Viewing programmes from 
or recording with two different VCRs at 
the same time is possible, also four-way 
recording. There are facilities for an 
additional satellite decoder, a lock 
function to protect recordings from 
accidental interruption, and front AV 

set, such applications could have required 
adaptations to operate with different 
broadcasting networks and set-top box 
designs. The MHP standard enables digital 
interactive content and services to be 
developed and used by all compatible TV set-
top boxes, IDTV sets and multimedia PCs. 
The new MHP 1.0.1 extension will be 
available for certification as soon as the DVB 
releases its MHP Test Suite later this year. 
Open TV also says that its interactive 

Networked home trial 
EA Technology has invited manufacturers 
of white and brown goods to join a consor-
tium which will, in 2002, run the world's 
first large-scale field trial of multiple ser-
vice provision to networked homes. The 
trial is backed by the International Energy 
Agency (LEA), which is part of the 
Organisation for Economic Co-operation 
and Development (OECD). Projects are 
also running in Australia, Canada, Finland 
and the Netherlands. 
A key item in the UK trial will be a 

gateway unit developed EA Technology, 
called FlexGate, which provides conununi-
cation between any domestic appliance or 
system and any external system, regardless 
of the protocols involved or the communi-
cations channel (phone line, cable TV, 
wireless, fibre etc.). EA Technology's 

commercial manager Robert Davis says 
"the unit is totally platform-independent 
and extremely flexible. It's a simple, low-
cost black box that will be available from a 
growing number of manufacturers and is 
equally suitable for existing and new 
homes." 
Networked home applications will 

include: remote monitoring of energy and 
water use, meter readings and faults; the 
ability to control heating and cooking 
remotely and shop for the best energy spot 
prices; monitoring emergency situations; 

inputs for camcorders and games consoles. 
For further details apply to Philex 
Electronic Ltd. — phone 020 8202 1919 or 
e-mail sales@philex.com 

TV software will run with the new IBM 
STB03xxx series of PowerPC-based set-top 
box chips. These combine a PowerPC 
processor, an MPEG-2 audio/video 
decoder, a memory interface subsystem and 
a range of peripheral interfaces on a single 
silicon substrate. The chips provide high-
speed operation, at 162MHz, and have a 
16kbyte instruction cache and an 8kbyte 
data cache to provide the performance 
required for a range of new services. 

and remote diagnosis of faults in domestic 
appliances with in-built intelligence and 
some maintenance. 
EA Technology is based at Capenhurst 

near Chester and was formerly the research 
arm of the electricity industry. It became 
independent following a buy-out in 
October 1997. 
For further information on the trial, EA 

Technology can be contacted on 0151 347 
2460 — or check at the website 
www. e atechnology.c om 
A prototype Flexatte unit. 

TELEVISION October 2001 



Grandata Ltd 
distributor of electronic components 

CD Pick Ups and Assemblies 
PART NO  PRICE 

2001600001  £28.00 
6142205006  £47.00 

6450067983  £18.00 

6450253089  £25.00 

482269110487  £45.00 

A4672541A (Mini Disc)  £54.00 

CDM12.1 Mech  £16.00 

CDM12.3BLC  £45.00 

CDM12.4  £16.00 

CDM9/44  £21.00 

CDM9/44 Mech  £24.00 

DAX11A  £26.00 

H8112AF  £16.00 

HOPM3  £21.50 

HPC1MX  £20.00 

KCP1H  £17.50 

KSL2101ABM Mech  . £18.00 

KSM213CCM Mech  £15.00 

KSM620AAA Mechanism 
(Suitable for Pioneer)   £26.75 
KSS210A Original  £14.00 

KSS210A Replace  £11.00 

KSS210B  £15.00 

KSS212A  £16.00 

KSS212B  £11.50 

KSS213B  £11.50 

KSS213C  £11.50 

KSS213D  £16.00 

PART NO PRICE 

KSS213E  £13.75 

KSS213F  £12.00 

KSS320B  £22.75 

KSS330A  £28.00 

KSS331A  £21.00 

KSS331C(RP)2  £38.00 

KSS360A  £24.00 

KSS363A  £22.00 

KSS480A  £20.00 

KSS540A  £17.00 

KSS542A  £23.50 

KSS543A  £22.00 

KSS580A  £23.00 

KSS880  £24.00 

KSS240A Original  £ 30.00 

NKS240A 
(Replacement for KSS240A)  £20.00 

OPTIMA5S  £11.50 

OPTIMA6S  £11.50 
OPTIMA7 (Mini Disc)  £12.00 

OPTIMA710A  £19.00 

OPTIMA720A  £14.75 
PEA1030  £44.00 

PEA1179  £45.00 

PEA1291  £45.00 

PWY1009  £48.00 

PWY1010  £45.00 

RAE0113Z  £30.00 

RAE0140Z  £45.00 

PART NO  PRICE 

RAE0150Z  £28.00 

RAE1052Z  £20.00 

RAE150Z Mechanism  £35.00 

RCTRH8112  £14.00 

RCTRH8136  £45.00 

RCTRH8147 Mechanism 
(Suitable for Denon & Sharp)  £10.00 

RCTRH8151  £16.00 

RCTRH8153  £36.00 

RCTRH8173 (Mini Disc) £20.00 

RCTRH8175 (Mini Disc) .£60.00 

SF90  £20.00 

SF91   £16.00 

SF91 Carriage  £20.00 

SFC93  £17.00 

SFP1  £12.00 

SFP100  £16.00 
SFP101 (5 & 8 PIN PLUG) £15.00 

SFP101 with amp IC ... £15.00 
SFP101 without amp IC £21.00 

SFP101N15  £14.00 
SFP101N16  £14.00 

SOAD70A  £52.00 

SOH90T4N  £17.00 

SOHA1  £19.50 
£18.00 SOHAP 

X49460541 (Mini Disc) .. .£90.00 

X49482601 (Mini Disc) .. .£65.00 

22.5 mm Shaft 

8mm Shaft 

CD Spindle Motors 
Order Code : CDMOT1 

Order Code : CDMOT2 

Price : £ 2.00 + vat 

Price : £ 2.00 + vat 

Fault Finding & Reference Books 
New VCR Fault Finding Guide (Issue 6 - 2001) 

Over 400 A5 pages of information Approximately 25% additional information 

Over 8000 different faults listed  Seperate section for VCR/TV combinations 

This book has been revised and uodated with approximately 25% addditional 
information and conatins over 8000 TauIt entries for a range of VCRs and TVNCR 
combination units. As in previous issues the new information has been merged with 
existing data to give a comprehensive listing which has been arranged in order by 
brand and model and fault symptons to provide a quick reference to numerous fault 
conditions on a range of models. 

Order Code: BOOK01 
Price : £ 17.50 ( No VAT - Postage £ 2.00 + vat) 

Jaeger SMD Decoder Book 

Over 10,000 SMD Codes listed 
Over 200 pages listing each device by 
Markings , Manufacturer , Device Type 

Correction Type Designation . 
Base Number , Case Size 

Order Code: BOOK08 
Price : £ 7.50 (No VAT) 

Jaeger 2001 
Semiconductor 
Comparison Book 

is A5 book contains vital reference 
-f,-)rmation on 36,800 type on semicon-
ictors , together with alternatives , 
scriptions and base connections 

Order Code: BOOK04 
Price : £ 20.00 + vat 

(plus £ 2.00 +vat Postage) 

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

Tel  : (020) 8900 2329  Email  : grandata.ltd@btinternet.com 

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



Grandata Ltd 
distributor of electronic components 

105 °c Radial Electrolytic Capacitors 
JE CODE  PRICE  PER 

PACK 
.1.0J.9111 
100uF ..CAP118 £0.45 
470uF . .CAP29 . £1.20 
1000uF .CAP119 £1.50 
2200uF .CAP120 £2.10 

» Sells 
22uF ...CAP121 £0.35  10 
33uF ...CAP122 £0.35 . • 10 
47uF ...CAP123 £0.35 ..  10 
100uF . .CAP124 £0.60 .. 10 
220uF . .CAP125 £0.80 . • 10 
330uF . .CAP30  £1.75 . . 10 
470uF . .CAP31  £1.75 . • 10 
i m7uF . .CAP32  £2.10  5 
.)e/uF .CAP33  £2.10  10 ii¿100uF .CAP34 . £5.25  . 10 

3300uF .CAP35 . £5.00  5 
4700uF .CAP36 . £6.10  10 

25__V0111 
...CAP37 . £0.45  10 

,2uF ...CAP38 . .£0.45  10 
33uF  .CAP126 .0.40  10 
47uF  .CAP39 ..f0.48  5 
IF  .CAP127 £0.55  10 
uuF . .CAP40 . £0.70  10 

120uF . .CAP128 £0.85  10 
150uF . .CAP41 . £0.95  5 
220uF . .CAP42 . £1.20  10 
330uF . .CAP43  £1.40  5 
470uF . .CAP44 . £1.90  10 
680uF . .CAP45 . £3.15  5 
1000uF  CAP46  £3 65  10 

VALUE  CODE PRICE  PER 

PACK 
10 Volts continued 
1500uF .CAP47  .£3.90  5 
2200uF .CAP48 . £2.00  2 
3300uF .CAP49 . 12.20  2 
4700uF .CAP50 . £3.65  2 
6800uF .CAP51 . £3.90  2 

35 Volts 
1uF . .CAP130 £0.40  10 
33uF . .CAP131 £0.40  10 
4.7uF . .CAP132 £0.45  10 
10uF . . .CAP52  £0.50  10 
22uF . . .CAP53  .0.45  .10 
33uF . ..CAP54  .f 0.50  5 
47uF . ..CAP55  .£0.85  10 
68uF ...CAP133 £0.55  10 
100uF . .CAP56  .f 0.85  .10 
150uF  .CAP57  £0.95  5 
220uF . .CAP58 . 11.45  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 .f10.00  5 
4700uF .CAP136 £3.50  2 

50 Volta 
1uF . .CAP137 
2.2uF . .CAP138 
3 3uF  .CAP139 
4 7uF  .CAP140 
10uF  .CAP63 
22uF  .CAP64 

£0.35 
£0.35 
£0.35 
.f0.35 
.£0.50 
£0.70 

.10 

.10 

.10 

.10 

.10 

.10 

VALUE  CODE  PRICE  PER 

PACK 
50 Volts continued 
33uF  .CAP141 £0.85  .10 
47uF  .CAP65 . £0 85  .10 
68uF  .CAP142 .f0.90  .10 
100uF  .CAP66  .f0.85  .10 
220uF  .CAP67 . £1.75  .10 
330uF . .CAP68 . £2.45 
470uF  .CAP69 . £4.35  .10 
680uF  .CAP70 . £4.90  5 
1000uF .CAP71 . £5.25 
1500uF .CAP143 £4.50  5 
2200uF .CAP72 . £3.25  2 
3300uF .CAP144 £3.25 

63 Volts 
0.22uF .CAP145 .£0.45 
0.47uF  .CAP73 . £0.35 
1uF  .CAP74 . £0.35  10 
2.2uF  .CAP75 . £0.35  10 
33uF  . .CAP76 . 10.50 
4.7uF  .CAP77 . £0.35 
10uF . . .CAP78 . £0.50 
15uF . .CAP79 . £0.95  5 
22uF  .CAP80 . £0.75  10 
33uF  .CAP81 . 10.85 
47uF  .CAP82 . £0.95  . .10 
68uF  .CAP83 . £1.30  5 
100uF  .CAP84  .f1.20   10 
150uF  .CAP85 . £2.80  5 
220uF . .CAP86 ..f2.80   10 
330uF  .CAP87  .f4.00   10 
470uF . .CAP88 . £5.25   10 
680uF  .CAP89 . £5.00   10 
1000uF .CAP90 . £5.40  5 

VALUE  CODE  PRICE 

100 Volts 
0.47uF  .CAP91  £0.50   
luF  .CAP92  10.85 
1.5uF  CAP93  £.70 
2.2uF  CAP94  £0.50 
3.3uF  CAP95  £0.50 
4.7uF  CAP96  £0.50 
10uF  CAP97  £.95 
22uF  CAP98  (1.05 
33uF  CAP99  £1.55 
47uF  CAP100. £1.75 
100uF  CAP101. .f2.10 
220uF  CAP102....£6.00   
470uF  CAP103. £6.00   

PER 

PACK 

160 Volts 
2.2uF  CAP146..f0.45 
10uF  CAP147. £1.40 
22uF  CAP148. £1.80   
33uF  CAP149..f2.30   
100uF  CAP150. ,f 3.25   

5 
10 

 5 
 5 
 5 
 5 
 10 
 10 
 5 
 10 
 10 

5 
5 

 10 
 10 

10 
10 
5 

10./Y.211, 
100uF  CAP151. £3.25  5 

250 Volts 
1uF  CAP152. £0.60   
3.3uF  CAP104. £1.75   
10uF  CAP105. £2.60 
22uF  CAP153..£2.30 
47uF  CAP106..£4.35 
100uF  CAP154..£4.50   
220uF  CAP155. 

10 
10 

 10 
 10 
 10 

5 
2 

VALUE  CODE  PRICE  PER 

PACK 
350 Volts 
luF  CAP156  f 0.70  10 
3 3uF  CAP157  f 1.50  10 
10uF  CAP158  £2.25  10 
22uF  CAP159  13.40  10 

400 Vole 
1uF  CAP107  £2.15  5 
2 2uF 
7uF  CAP109....£3.15.. 
10uF  CAP110  £4.00   
22uF  CAP111  £2.50  2 
47uF  CAP112  £3.50  2 
100uF . .CAP160 14.00  2 
220uF . .CAP161 .f7.00 

450 Volts  
luF  .CAP113 12.80  5 
2 2uF . .CAP114 £3.20 
4 7uF . .CAP115 £4.95 
OuF  . .CAP116 15.50  5 
22uF  . .CAP117 14.15  2 

5 
5 

Fuses 

20mm Glass 

TIME LAG 

CURRENT  ORDER  PRICE 
RATING  CODE 
100mA  FUSE36  75p 

160mA  FUSE01  75p 
250mA  FUSE02  75p 
315mA  FUSE03  75p 
400mA  FUSE04  75p 
500mA  FUSE05  75p 
630mA  FUSE06  75p 
800mA  FUSE07  60p 
1A  FUSE08  60p 
1 25A  FUSE09  60p 
1 6A  FUSE10  60p 
2A  FUSE11  50p 
25A  FUSE12  50p 
3 15A  FUSE13  55p 
4A  FUSE14  55p 
5A  FUSE15  60p 
6 3A  FUSE16  60p 

QUICK BLOW 

CURRENT  ORDER 
RATING  CODE 
100mA  FUSE37  60p 
160mA  FUSE17  60p 
250mA  FUSE18  60p 

315mA  FUSE19  60p 
400mA  FUSE20  60p 
500mA  FUSE21  60p 
630mA  FUSE22  60p 
800mA  FUSE23  60p 
1A  FUSE24  60p 
1.25A  FUSE25  602 
1.6A  FUSE26  60p 
2A  FUSE27  60p 
2 5A  FUSE28  60p 
3 15A  FUSE29  50p 
4A  FUSE30  50p 
5A  FUSE31  50p 
6.3A  FUSE32  50p 

PRICE 

All above Fuse prices are for a pack of 10 

Wickman Fuses 

FAST BLOW 
CURRENT  ORDER  PRICE 
RATING  CODE 
() 04A  FUSE53  60p 
0 05A  FUSE54  35p 
0 063A  FUSE55  35p 
0.08A  FUSE56  35p 
0.1A  FUSE57  30p 
0.125A  FUSE58  30p 
0.16A  FUSE59  30p 
0.2A  FUSE60  30p 
0.25A  FUSE61  30p 
0.315A  FUSE62  30p 
0.4A  FUSE63  30p 
0.5A  FUSE64  30p 
0.63A  FUSE65  30p 
0.8A  FUSE66  30p 
1A  FUSE67  30p 
1.25A  FUSE68  30p 
1 6A  FUSE69  30p 
2A  FUSE70  30p 
2.5A  FUSE71  30p 
3.15A  FUSE72  30p 
4A  FUSE73  30p 

SLOW BLOW 
CURRENT  ORDER  PRICE 
RATING  CODE 
0.05A  FUSE74  65p 
0.063A  FUSE75  5p 
0.08A  FUSE76  65p 
0.1A  FUSE77  5p 
0 125A  FUSE78  35p 
0.16A  FUSE79  35p 
0.2A  FUSE80  30p 
0.25A  FUSE81  30p 
0.315A  FUSE82  30p 
0.4A  FUSE83  30p 
0.5A  FUSE84  30p 
0.63A  FUSE85  30p 
0.8A  FUSE86  30p 
1A  FUSE87  3,' 
1.25A  FUSE88  3.' 
1.6A  FUSE89  30p 
2A  FUSE90  30p 
2.5A  FUSE91  30p 
3.15A  FUSE92  30p 
4A  FUSE93   30p 
5A  FUSE94  30p 

All above Wickman Fuse prices are for single units 

RATING CODE  PRICE 
3A  FUSE33 £1.00 

CERAMIC PLUG TOP (MAINS) FUSES 
RATING CODE  PRICE 
5A  FUSE34  £1 00 

RATING  CODE  PRICE 
13A  FUSE35  £1 00 

Soldering Irons and Solder 

ii 
Antex Soldering Irons 

Description  Order Code 

25 watt 240 VAC Iron 
25 watt Spare Element 
15 watt 240 VAC Iron 
15 watt Spare Element 

SIO1 
S103 
S102 
S104 

Price 

£12.50 + vat 
£6.00 + vat 
£12.50 + vat 
£6.00 + vat 

Solder 
Solder Gauge & Weight 

18 SWG 500 grammes 

20 SWG 500 grammes 

22 SWG 500 grammes 

Code Price  

SI10 £ 5.00 

S111  £ 6.50 

SI12 £ 7.00 



Grandata Ltd 
distributor of electronic components 

Transistors / Linear IC's 
TRANSISTORS 

2N 2218A  24p 
2N 2222  23p 
. '. 2369  15p 

2484  15p 

2N 2646  40p 
2N 2904  20p 
2N 2905  20p 
2N 2906  18p 

2N 2907  18p 

2N 3019  28p 
2N 3053  18p 

2N 3054  40p 
2N 3055  38p 
2N 3055H  50p 

N 3440  45p 
3441  175p 

¿N 3442  85p 
2N 3771  85p 

2N 3772  90p 
2N 3773  100p 

2N 3819  29p 
ACY 18  48p 

ACY 19  48p 
•••-, 149  60p 

127  100p 

AF 139  30p 
BCY 33  200p 
BCY 70  16p 

BCY 71  16p 
BCY 72  16p 

BD 131  25p 

BD 132  25p 
BD 133  50p 
BD 135  20p 
BD 136  20p 
BD 137  20p 
BD 138  20p 
BD 139  20p 
BD 140  20p 
BD 244  50p 
BD 245  50p 
BFQ 162  100p 
BFQ 232  75p 
BFQ 235A  75p 
BFQ 252A  60p 
BEG 255A  75p 
BFQ 262A  75p 
BFX 84  15p 
PFX 85  20p 
x 87  15p 

SEX 88  15p 
BFX 89  40p 
BFY 50  14p 
, 51  14p 
• , 52  14p 
••,1 1506DX  130p 
BU 1508AX  130p 
BU 1508DX  105p 
BU 180  100p 
BI _I 204  65p 
• • 205  70p 
BU 206  100p 
BU 207  150p 
BU 208A  75p 
BU 208AT  200p 
E3U 208D  130p 
BU 2506DF  90p 
PU 2506DX  100p 
• 2508A  100p 
t,J 2508AF  110p 

BU 2508AX  130p 
BU 2508D  130p 
'33! 2508DF  120p 

2508DX  150p 
2520AF  170p 

• • 2520AX  140p 
bu 2520DF  225p 
BU 2520DX  200p 
BU 2522AX  150p 
BU 2525A  325p 

BU 2525AF  220p 
BU 2525AX  190p 
Pli 2525D  240p 

2525DX  175;' 

. , 
BU 2532AL  325p 
BU 2722AF  330p 

BUE 405A  200p 
BUF 405AF  300p 
BUH 1215  450p 

BUH 315  200p 
BUH 315D  175p 

BUH 515  200p 
BUH 515D  250p 

BUH 517  275p 
BUH 517D  175p 

BUH 715  425p 
BUL 310  125p 
BUT 11A  30p 

BUT 11AF  35p 
BUT 11AX  50p 

BUT 12A  80p 
BUT 12AF  90p 
BUT 18A  80p 
BUT 18AF  65p 

BUT 56A  65p 
BUZ 778  250p 

BUZ 80  135p 

BUZ 80AF  200p 
BUZ 90A  180p 

BUZ 90AF  280p 
BUZ 91A  260p 
IRF 510  70p 

IRE 520  75p 
IRF 530  75p 

IRE 540  100p 

IRF 610  80p 
IRF 620  100p 

IRF 630  75p 
IRF 640  150p 
IRF 710  150p 
IRF 720  85p 
IRF 730  125p 
IRF 740  90p 
IRF 820  90p 
IRE 830  85p 
IRE 9610  95p 
IRF 9620  85p 
IRF 9630  130p 
IRFBC 30  120p 
1RFBC 40  210p 
IRFP 150  240p 

IRFP 240  300p 
IREPC 40  300p 
IRFPC 50  450p 
IREZ 44  160p 
MJ 11015  250p 
MJ 11016  300p 

MJ 15003  250p 
MJ 15004  300p 
MJ 15015  250p 
MJ 15016  350p 
MJ 15022  400p 
MJ 15023  400p 
MJ 15024  400p 
MJ 15025  300p 
MJF 16206  450p 
MJF 18004  175p 
MJF 18006  200p 
MJF 18008  175p 
MJF 18201  350p 
OC 28  350p 
S 2000A3  175p 
S 2000AF  90p 
S 2000N  150p 

S 2055A  175p 
S 2055AF  175p 
S 2055N  150p 
TIP 121  35p 
TIP 122  30p 
TIP 125  30p 
TIP 126  40p 
TIP 127  35p 
TIP 145  50p 
TIP 147  80p 

TIP 2955  50p 
TIP 29A  22p 
TIP 29C  25p 

TIP 3055  50p 

22p 
TIP 31C  27p 
TIP 32A  21p 

TIP 32C  28p 

TIP 33  50p 

TIP 33C  602 
TIP 34  65p 

TIP 34C  60p 

TIP 35C  65p 

TIP 36C  65p 
TIP 41A  20p 

TIP 41C  22p 
TIP 42A  20p 

TIP 42C  22p 

VOLTAGE  
REGULATORS 

7805  18p 
7806  18p 

7808  25p 

7809  18p 
7812  18p 

7815  25p 
7818  25p 

7824  25p 

7905  25p 

7912  30p 

7915  30p 
7918  30p 
7924  30p 
LM 309K  100p 

LM 317T  100p 

LINEAR IC's 

AN 5151  200p 
AN 5265  80p 
AN 5512  100p 
AN 5515  160p 
BA 5402  180p 

BA 5406  180p 
BA 6209  85p 
HA 13150A  1150p 
HA 13151  875p 
HA 13152  800p 
HA 13153A  900p 
HA 13157  950p 

HA 13158  800p 
KIA 6210AH  400p 
L 200  200p 
L 272  200p 
LA 4440  200p 

LA 4445  200p 
LA 4446  170p 
LA 4450  330p 
LA 4451  500p 
LA 4460  120p 
LA 4461  120p 
LA 4705  400p 

LA 7830  90p 
LA 7831  85p 
LA 7837  150p 

LA 7838  200p 
LA 7840  175p 

LA 7850  225p 
LA 7851  200p 

LM 2405T  625p 
LM 2406T  400p 
LM 2416T  650p 
LM 2419T  800p 

LM 301  26p 
LM 324  30p 
LM 339  35p 

LM 380  80p 
LM 381  150p 

LM 382  130p 
LM 386  60p 
LM 387  100p 
LM 389N  105p 
LM 3900  40p 
LM 3909  100p 
LM 3914  160p 
LM 3915  160p 
LM 3916  270p 

LM 393 

LM 723  4u; 
LM 741DIL  18p 

LM 747  55p 

MB 3730  900p 
MC 44602P2  250p 

NE 5532P  140p 
NE 555  20p 
NE 556  40p 

SAA 1293  850p 

SAA 3004  400p 
SAA 5000  200p 

SAA 5010  220p 
SAA 5012  400p 
SAA 5020  350p 

SAA 5030  440p 
SAA 5050  650p 
SAA 5231  170p 

SAA 7000  550p 
STK 0049  510p 

STK 0050  1200p 
STK 0059  1000p 

STK0080  1000p 
STK015  900P 

STK025  650p 

STK084  600p 
STK1039  460p 

STK1040  640p 
STK 1049  700p 

STK1060  700p 
STK2025  620p 

STK2030  1000p 
STK2101  1050p 
STK2110  550p 

STK2230  1300p 
STK2240  1800p 
STK2250  1600p 
STK3044  500p 
STK3082  550p 
STK3152 II  900p 
STK3156  500p 
STK4017  400p 
STK4019  .180p 
STK4021 

STK4024 II 
STK4025 
STK4026 
STK402611 

STK4028 
STK4036 

STK4038 
STK4042 II 

STK4044 
STK4046 

STK405011 
STK405-050A 

STK4060 
STK4065 
STK4101 
STK4111  4 
STK4112  B. 
STK4121  48up 
STK4122  5602 
STK4130 II  700p 
STK4131  480p 
STK4132 II  600p 
STK4133 II  750p 
STK4140 II  800p 
STK4141 II  420p 
STK4141 V  480p 
STK4142  530p 
STK4150 II  1200p 
STK4151  680p 
STK4152  650p 

STK4161  650p 
STK4162  550p 
STK4171  900p 

STK4172 II  680p 
STK4181  680p 

STK4182 II  750p 
STK4191  900p 

STK4192  700p 
STK4197 II  950p 
STK4199 II  1050p 
STK4204 II  1050p 
STK4211 V  800p 

STK4221 II  1200p 
STK4231 II  1050p 

STK4231 V  1400p 
STK4272  500p 

STK4273  700p 
STK4274  500p 
STK4301  500p 

STK4311  6502 
STK433  400p 
STK4332  365p 

STK435  375p 

STK4352  500p 
STK436  430p 
STK4362  450p 

STK437  600p 
STK4372  490p 
STK439  500p 

S1K4392  500p 
STK441  680p 
STK4412  450p 
STK4432  600p 

STK457  470p 

STK459  560p 
STK460  660p 

STK461  600p 

STK463  950p 
STK465  900p 

STK4773  820p 
S1K4803  1300p 

STK4813  800p 
STK4833  850p 

STK4873  1100p 
STK501  550p 

STK5314  475p 
STK5315  500p 
STK5323  600p 
STK5324  300p 

STK5325  370p 
STK5326  750p 
STK5330  850p 
STK5331  300p 
STK5332  180p 
STK5333  650p 
STK5335  350p 
S1K5336  350p 
STK5337  500p 
STK5338  295p 
STK5339  400p 
STK5340  350p 
STK5342  245p 

STK5343  380p 
STK5352  500p 

STK5353  400p 
STK5361  375p 
STK5362  400p 
STK5364  250p 
STK5371  350p 
STK5372  260p 
STK5373  375p 
STK5383  300p 
STK5391  375p 

STK5392  500p 
STK5431  550p 
STK5434  570p 
STK5436  500p 
STK5441  350p 
STK5443  575p 
STK5446  350p 
STK5451  390p 

STK5461  500p 
STK5462  350p 
STK5464  300p 
STK5466  500p 
STK5467  400p 

STK5468  300p 
STK5471  900p 
STK5472  375p 
STK5473  480p 
STK5474  500p 
STK5476  350p 
STK5477  700p 

STK5478  250p 
S1K5479  300p 
STK5481  470p 
STK5482  285p 
STK5483  440p 

STK5486  450p 1 
STK5488  1ROp 

STK5490  450p 

STK561  400p 
STK563  415p 

STK5632  300p 
STK5720  400p 

STK5725  350p 
STK5730  300p 
STK583  400p 

STK6316  300p 

STK63240  500p 
STK6327  1200p 
STK6328A  400p 

STK6431  600p 

STK6607  400p 
STK6722  650p 
STK6732  1000p 

STK6822  750p 
STK6875  650p 
STK6922  1500p 
STK6932  450p 

STK6962  275p 
STK6972  300p 

STK6981B  500p 

STK6982  600p 
STK6982H  600p 

STK7216  420p 

STK7217  250p 
STK7225  500p 
STK7226  1700p 

STK730-060  650p 

STK730-080  600p 
STK7308  700p 
STK7309  400p 
STK7310  320p 
STK73405 II  550p 
STK73410  350p 
STK73410 II  500p 

STK7348  400p 
STK7356  425p 
STK7358  440p 
STK73908  550p 
STK7402  560p 
STK7404  600p 
STK7406  650p 
STK7408  675p 
STK7410  1500p 
STK7562  1000p 

STK7563  800p 
STK7573  300p 
STK760  500p 

STK770  400p 
STK7707  900p 
STK780  481 : 

STK78603 
STK795 
STK79917  33 
STK8260  1/ 
STK8280  18 
STR 10006  4' 
STR 11006 
STR 12006 
STR 17006 
STR 20015 
STR 2005 
STR 2012 
STR 30110 
STR 30115 
STR 3135 
STR 370 
STR 371 
STR 380 
STR 381 
STR 383 
STR 384 
STR 40090 
STR 40115 
STR 4090A 

STR 4211 
STR 440 

500p 
400p 
400p 
350p 
330p 
275p 

250p 
300p 
400p 

350p 
390p 
410p 
350p 
350p 
600p 
650p 
315p 
800p 

STR 44115475p 4125 
STR 450A  700p 
STR 451  800p 

STR 45111  550p 
STR 452  475p 

STR 453 
STR 454 

STR 455  550p 
STR 456  470p 

STR 457  600p 
STR 470  300p 

STR 50020  350p 

STR 50103A  260p 

STR 50112A  650p 
STR 50113  500p 

STR 50115  500p 

STR 50213  400p 
STR 50330  475p 
STR 51424  700p 

STR 53041  400p 

STR 54041  320p 
STR 5412  280p 

STR 55041  450p 
STR 56041  550p 

STR 58041  250p 
STR 59041  300p 
STR 60001  525p 

STR 6020  270p 
STR 61001  475p 

STR 80145  475p 

STR 81145  375p 

STR 83145  500p 
STR 83159  700p 

STR 9005  400p 

STR 9012  300p 
STRD 1706  360p 
STRD 1806  360p 
STRD 1816  350p 

STRD 6008  575p 

STRD 6108  450p 
STRD 6202  400p 
STRD 6601  650p 

STRD 6801  500p 
STRM 6511  750p 

STRM 6559  850p 
STRS 6707  1000p 
SIRS 6708  575p 
SIRS 6709  600p 
STV 2102B  800p 
STV 2110B  800p 
STV 2116A  750p 
STV 21188  1000p 
STV 9379  400p 
TA 7205A  400p 
TA 8200AH  325p 
TA 8207K  175p 
TA 8210  260p 

TA 8211AH  200p 
TA 8215  300p 

TA 8215H  300p 
TA 8216H  300p 
TA 8217P  120p 

TA 8218AH  425p 
TA 8220H  500p 
TA 8221AH  600p 

TA 8227  250p 
TA 8251AH  700p 
TA 8255AH  1050p 
TA 8256H  450p 
TA 8427K  200p 
TA 8659AN  900p 
TA 8659CN  800p 
TA 8690AN  700p 
TA 8701AN  275p 

TBA 1205  40p 
TBA 520  120p 
TBA 530  100p 
TBA 540  90p 
TBA 560  90p 

TBA 810AS  40p 
TBA 820M  35p 
TDA 1170N  85p 
TDA 1170S  85p 
TDA 1175  175p 

TDA 1524A  200p 
TDA 1541A  400p 
TDA 15570  300p 
TDA 1670A  200p 
TDA 1675A  200p 

TDA 16846  200p 
TDA 2002  50p 

TDA 2005 
TDA 2006 

TDA 2007 

TDA 2008 

TDA 2009 
TDA 2010 
TDA 2020 

TDA 2030 

TDA 2030H 
TDA 2050V 
TDA 2051V 

TDA 2052V 
TDA 2530 

TDA 2532 
TDA 2578A 
TDA 2579A 

TDA 2581 
TDA 2593 

TDA 2595 
TDA 2653A 

TDA 3190  20 

TDA 3560  600p 
TDA 3561  300p 
TDA 3562A  260p 

TDA 3651  200p 
TDA 3652  500p 
TDA 36521x10  800p 

TDA 3653B  80p 
TDA 3654  80p 

TDA 36540 
TDA 4500 
IDA 4565 

IDA 4600 
IDA 460011 
TDA 4601  1. 

TDA 4601D 
IDA 4605 

IDA 4610 
TDA 4950 
TDA 6101C1 
TDA 6103C)  21 
TDA 6106Q  1. 
TDA 61070 
TDA 8138A 
TDA 8139  2! 
TDA 8170 
TDA 8171 

TDA 8172  2 
TDA 8179S  753 

TDA 83500  275p 
TDA 8351  200p 
TOA 8362AN3  750p 
TDA 8702  275p 
TDA 8703  500p 
TDA 9102C  2Sn; 
TDA 9302H  2, 
TEA 1039 
TEA 2017  10 
TEA 2018A 
TEA 2019  33 
TEA 2025B 
TEA 2037A 
TEA 2164 
TEA 2260  2, 
TEA 2261 
TEA 2262 

TEA 5101A  3 
TEA 51010 
TEA 5170 
UC 3842AN 

UC 3842N 
UC 3843 
UC 3843AN 
UC 3844 
UC 3844AN 
UC 3845AN 
UPC 1488H 

Please note that this a very small selection of the transistors and IC's that vie stock. 
We stock a full range of Japanese Transistors 2SA,2SB, 2SC,2SD,2SJ,2SK series , 

Diodes , CMOS , TTL Logic ICs , Computer ICs , Zenor iodes.. .etc 

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



Grandata Ltd 
distributor of electronic components 

Digital Satelitte Spares 
Sky Digital Remote Control 

Order Code  RCSKY 

Price : £ 10.75 + vat 

Digital Compatible 
Universal LNB's 

Strong 0.6 dB 

Order Code : LNB12 

Price : £ 12.50 + vat 
ote* 

Alps 0.7dB 

Order Code : LNB13 

Price : £ 15.00 + vat 

THIS KIT IS DESIGNED TO REPAIR ' 
FOLLOWING POWER SUPPLY FAULTS ON THE 

PACE DIGIBOX 2200: 
DEAD PSU TRIPPING PSU 

IT COMES WITH CLEAR AND CONCISE 

'NSTRUCTION ON HOW TO CARRY OUT THE WORK 
Order Code :SATPSU32 
Price : £15.00 + vat 

Sky Digital Remote & 

TV Link Eye Combination 

Price : £ 18.50 + vat 

Magician 4 Remote & 

TV Link Eye Combination 

Price : £ 18.00 + vat 

Magician Sky Digital 
Remote Control 

Operates all SKY digital TV box functions 

Operates any combination of TV , VCR & 
Cable/Satellite systems 

Full teletext and fatstext functions 

Backlit device indicator keys 

Ergonomic & tactile design 

MID 
Order Code : MAGICIAN4 

Price : £10.00 + vat 

THIS KIT IS DESIGNED TO REPAIR THE NO LNB 
VOLTAGE FAULT ON PACE DIGIBOX 2200 

IIT COMES WITH CLEAR AND CONCISE 

INSTRUCTION ON HOW TO CARRY OUT THE WORK 

Order Code : SATKIT33 

Price : £4.00 + vat 

Sky Digital TV Link Eye 

Order Code : TVLINKEYE 

£ 9.99 + vat each 

5 plus  £ 7.99 + vat each 

Global Communication 
Distribution Amplifier 

Fully compatible with Sky Digital TV Link Eye 
10dB gain to each Port 

No Mains wiring required when using Sky Digibox 

2 way 

Order Code 

GLOB2 WAY 

Price : £ 13.75 + vat 

4 Way 

Order Code 

GLOB4 WAY 

Price : £17.25 + vat 

PACE DIGIBOX 2200 
SPARES SERVICE MANUAL 

Contains :Circuit Diagrams 
50 plus page Service Manual 

Order Code: BOOK07 

Price : £ 20.00 ( No VAT) 

Universal Brand Replacement Remote Controls 

; 

FRI 
%Pe 

"Codeless set-up 
Band 
Panasonic TV 
Sony TV 
Philips TV 
Hitachi TV 
Mitsubishi TV 
Nokia TV 
Samsung TV 
Toshiba TV 
Ferguson TV 
Grundig TV 

*Teletext and Fastext  *Pre-Programmed for the latest models  * Replaces broken and lost remotes 
Qt_d_e/ Code 

RCUNI10 
RCUNI11 
RCUNI12 

QLtaer Code  
RCUNIO1M 
RCUNIO2M 
RCUNIO3M 
RCUNI04 
RCUNI05 
RCUNI06 
RCUNI07 
RCUNI08 
RCUNI09 

Grundig TV 
Sanyo TV 
Sharp TV 
Goodmans/Alba/ 
Bush TV 
Matsui/Hinaril/Orion TV 
Sky Digital 
On Digital 
Satellite 

RCUNI10 

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

RCUNI13M 
RCUNI14M 
RCUNI15 
RCUNI16 
RCUNI17 

This advertisement is just a selection of our stock. 
We also stock the following : 
Video Heads, Pinch Rollers ,Belt Kits ,Idlers ,Service Kits , Video Motors , Cassette Housings , Audio Control Heads . 

Mode Switches , Video Lamps , Satellite Spares , LNB's , Back Up Batteries , Servicing Tools and Aids , Digital Multimeters 
TV Switches , Line Output Transformers , Japanese Transistors , Linear IC's , Computer IC's , CMOS and 74 Series and 

much much more III   All at competitive prices 

Please contact us if you cannot find the part you are looking for. 

* Please add £1 p+p and VAT to all orders  * All components are brand new 
* We accept payment by Access , Switch , Visa , Cheque and Postal Order 

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

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

Tel  : (020) 8900 2329  Email  : grandata.ltd@btinternet.com 

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



Panasonic's Plasma 
Display TVs 
llrecently had to evaluate a Panasonic GP2D chassis plasma display panel, 
as used in TV Model TC37PD I, for 

technical training purposes. The most 
striking feature initially is the weight 
difference between the 37in. plasma 
display panel and say the Panasonic 
Model TX36PF10, which has a 36in. 
CRT. I could manoeuvre the panel with 
no difficulty at all, lifting and carrying it 
to a suitable bench with ease. In 
comparison, movement of a TX36PF10 
set requires at least four fit people or the 
use of a fork-lift truck. 

Panel configuration 
Panasonic plasma display panels (PDPs) 
consist of a plasma cell matrix with 480 
rows of 2,556 RGB cells, i.e. 1,226,880 
cells in total. They are currently 
produced in 37 and 42in. sizes, with a 
50in. version in prospect. As the cells are 
alternately red, green and blue, the 
display resolution is 852 x 480 pixels. 
The RGB cells are arranged so that they 
form vertical stripes — in this one respect 

the display is similar to a CRT screen. 
But with Panasonic PDPs the RGB 
cells/stripes have different widths, to 
improve colour rendering and brightness. 
This is referred to as an asymmetrical 
cell arrangement, see Fig. 1. 
Each cell has a phosphor lining and is 
filled with a weak mixture of neon and 
xenon gas, which is activated in a similar 
way to a fluorescent tube — by applying a 
specific trigger voltage. Once activated, 
the gas produces a burst of wideband 
electromagnetic radiation (ultra-violet). 
This energises the phosphor to produce 
light. The ultra-violet radiation is the 
main cause of phosphor energisation and 
thus illumination. Brightness is 
determined by the gas energisation 
(discharge) time. Control of this is 
known as sub-field drive, see below. 
Fig. 2 shows the basic arrangement of a 
plasma display cell. Fig. 3 provides 
greater detail. There are three electrodes, 
a vertical data electrode at the rear and, at 
the front, horizontal scan and sustain 
electrodes. The cell contains two thirds 

How would you like a 
TV set that has perfect 
colour purity, perfect 
convergence and 
perfect focusing across 
the whole screen? 
Would you like it to 
have a viewing angle 
of 160 , and be able to 
mount it on the wall? 
These are the inherent 
advantages of using a 
plasma display panel 
to present the TV 
picture. Brian Storm 
investigates the 
Panasonic approach to 
PDP technology, in the 
form of the GP2D 
chassis 
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of an atmosphere that consists of a 
mixture of xenon and neon gas, and is 
coated on its sides and rear with coloured 
phosphor. 1,226,880 of these cells are 
precisely arranged between glass sheets. 
As mentioned above, the cells are 
arranged to provide vertical stripes, 2,556 
across the panel. 
In addition to the front glass sheet 
there's a front protective screen to help 
filter out the wideband electromagnetic 
radiation generated by the activated cells. 
A supporting cast aluminium sheet at the 
rear gives strength and support. 

What is plasma? 
The term plasma is used for the type of 
display device described above. But what 
actually is plasma? It consists of positive 
free ions and negative free electrons and 
has properties that are fundamentally 
different from those of solids, liquids and 
gases. Because of this, plasma is 
considered to be a fourth state of matter. 
Plasma is rare in the terrestrial 
environment, occurring naturally in 
lightning and flames. Elsewhere in the 
universe however plasma is the 
predominant state of matter — in fact 99 
per cent of the known universe seems to 
consist of plasma. The stars consist of 
dense, high-temperature plasma, and 
very low-density plasma is present as 
tenuous gas clouds in the vast voids 
between them. It is only on temperate 
planetary bodies that matter exists in its 
more familiar physical states. 
Plasma technology has for many years 
been used in fluorescent lighting. The 
principle here is that a low-density inert 
gas is triggered to a plasma state. When 
in its plasma state the gas generates ultra-
violet light, which activates the phosphor 
coating on the inner surface of the sealed 
glass tube to provide light. This is 
precisely the principle employed by 
plasma panels, but there is of course the 
considerable additional complexity 
involved in controlling the instantaneous 
brightness of each cell. 

The scanning system 
Specially-generated scan and sustain 
waveforms, and a data-drive system to 
select, sequentially, the cells that require 
selection and sustaining, are needed to 
drive a plasma panel. 
Fig. 4 shows the waveforms that are 
present at a cell's scan and sustain 
electrodes respectively. The high-
amplitude, two-level pulses in the scan-
drive waveform are initialisation pulses. 
They are applied to the cell, between the 
scan and sustain electrodes, to neutralise 
any charge that may remain from 
previous activation and prepare the cell 
for its next operation. The initialisation 
process basically ensures that each cell 
has a consistent light output each time it 
is selected. Following initialisation, a 

large positive write pulse is applied to the 
cell's data electrode. The action of this 
combines with a negative pulse applied 
to the scan electrode to activate the cell. 
A series of opposite-polarity sustain 
pulses is then applied between the scan 
and sustain electrodes, to keep the cell lit 
for a certain length of time: the longer 
the cell is lit, the brighter its output. 
This process of cell initialisation, write 
and sustain is the basic principle of 
plasma panel operation. It's known as the 
sub-field drive system. See Fig. 5. 
Panasonic plasma panels use a complex 
multiple split sub-field drive system 
known as Plasma AI drive. Traditionally. 
an eight sub-field drive system based on 
the power of 2 has been used to drive 
plasma panel cells, see Fig. 6. Each TV 
field period is divided into eight sub-field 
periods. The first sub-field has one 
sustain cycle, the second has two, the 
third has four and so on. Thus we have 1, 
2, 4, 8, 16, 32, 64 and 128, which 
provide 256 different brightness levels 
from a cell. This is done by selecting any 
or all of the possible sustain periods. 
Thus the 1 and 2 sustain periods, i.e. 
three sustain cycles, may be used in a 
very low-brightness area of the display. 
In a high-brightness area the 16, 32, 64 

Aluminium 
base 

(a) 

(b) 

Data 
electrode 

Colour 
phosphor 

Dielectric  Dielectric 

Initialise 

Initialise 

write  susiai 

Write 

Address period 

Sub-field period 

Asymmetrical cells 

\-\\‘‘̀,\• 

RGB Phosphor stripes 

• 

Fig. 1: The asymmetrical cell 
arrangement used to improve colour 
rendering and brightness. 

Scan 
electrode 

Sustain 
electrode 

Sustain 

Sustdin period o-

s. 

Fig. 2: Basic 
plasma cell 
construction. 

Fig. 3: The cell sand-
wich arrangement 
between the front 
and rear glass. 

Fig. 4: Scan 
drive (a) and 
sustain drive (b) 
waveforms. 

Fig. 5: The sub-
field drive 
sequence. 
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1  2  3  4  5 
- 

1 TV held 

Sub-fields 
6  7 8 

2  4  8  16  32 64  128 

El Address Period  • Sustain Penod 
Fig. 6: The traditional eight sub-field drive during a field period. The length of the 
sustain period used determines the brightness level produced by a cell. 

Fig. 7: The dual-scan system 
is used to increase the light 
output produced by a panel. 

Dual 
scanning 

and 128 sustain cycles, a total of 240, 
might be used. 
The problem with this system is timing. 
We are not increasing the actual cell 
brightness but the time during which the 
cell is illuminated. The main problem 
occurs between 127 and 128 sustain 
cycles. For 127 1 + 2 + 4 + 8 + 16 + 32 + 
64 + O = 127 are used, while for 128 0 + 
0 + 0 + 0 + 0 + 0 + 0 + 128 are used. 
This timing difference produces edge 
artefacts, especially with lateral 
movement. Typically, an object moving 
to the right develops a black edge at the 

Scan drive 

240 x 852 pixels 

240 x 852 pixels 

left, with vertical red lines within the 
object. An object moving to the left 
develops a white edge at the right, with 
vertical green lines within the object. In 
these days of high-quality display panels 
such motion artefacts clearly need to be 
reduced or eliminated. Hence the 
Panasonic Plasma AI drive system. 

Panasonic Plasma AI drive 
AI stands for adaptive intensification, 
and is used with many Panasonic TV sets 
to maintain good black and white levels 
with a wide range between, thus making 

Upper data drive 

Lower data 
drive 

Video/RGB processing, interlace-to-
progressive scan conversion, scaling and sub-field drive 

Fig. 8: Panel layout, rear view. 

Power supply 

blacks blacker and whites whiter. Plasma 
AI redefines the traditional eight-bit sub-
field drive system by using a linear-
coded 10, 11 or 12 sub-field drive 
system. A high-brightness scene uses 12 
sub-field drive to improve the dynamic 
range. A low-brightness scene uses 10 
sub-field drive, as this improves the 
lighter part of the scene. Anywhere in 
between uses 11 sub-field drive. Because 
this is a linear coded system (1, 2, 4, 7, 
11, 16, 24, 31, 42, 52, 66 etc.) there are 
no immense timing errors, as in the 
eight-bit system, and motion artefacts are 
greatly reduced. 
Even within this linear system there are 
certain sustain values that could produce 
motion artefacts. This is overcome by 
programming the software to avoid 
certain combinations of numbers. The 
result is that this Plasma Al system can 
produce moving pictures of excellent 
quality, without any of the problems that 
were associated with previous plasma 
displays. 

Line scanning 
There's another problem that has to be 
solved, panel brightness. As a plasma 
cell emits only a fairly feeble glow, 
normal successive pixel scanning as used 
with a CRT would produce a weak 
picture. To overcome this problem, 
complete lines of cells are illuminated. 

Sustain drive 
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Line one is illuminated completely, then 
line two completely and so on. This 
process is known as line-sequential 
scanning and provides a good light 
output level. 
Panasonic takes this a step further by 
employing a dual-scan system to double 
the light output. The plasma panel in 
effect consists of two horizontal panels 
joined together in the middle, see Fig. 7. 
The two panels are scanned 
simultaneously. What we have is two 
separate displays of 240 x 852 pixels 
giving, together, 480 x 852 pixels. 
The combination of this dual-scan 
system with Plasma Al produces a 
display that rivals the CRT in brightness 
and contrast. This is clearly important 
with a display that has to compete at the 
top end of the domestic TV market. 

Real black level 
One of the deficiencies of plasma 
displays is the lack of a black level. 
Black is never truly black, as the 
initialisation of each cell before write and 
sustain results in a very low background 
illumination. In a newer panel Panasonic 
has increased the display blackness by 
initialising only once during a complete 
sub-field cycle, i.e. once in 10, 11 or 12 
depending on the Plasma AI analysis. 
This increases the black-to-white ratio 
from about 250:1 to about 3,000:1, which 
is far in excess of a standard CRT. 
It's possible that visual artefacts could 
arise because of the less frequent 
initialisation process, but the subjective 
increase in picture quality seems worth 
the risk. 

Energy recovery 
A major problem with plasma display 
panels is their capacitance. There's a tiny 
capacitance between the electrodes of 
each cell: multiply this by 1,226,880 and 
you have a large capacitance. The drive 
waveforms therefore require considerable 
power to overcome the initial charging of 
each cell. 
To compensate for this, Panasonic uses 
a power-factor controller in the main 
feed to the switch-mode power supplies 
and an energy-recovery circuit that works 
alongside the scan-drive system. 
Use of the power-factor controller 
results in greater than 90 per cent 
efficient regulation of the high-voltage 
supplies. As a result, a great deal less 
heat is generated throughout the 
regulation processes. 
The energy-recovery circuitry recovers 
some of the capacitive charge energy 
from the panel. This can be used to assist 
the scan-drive circuit. 
These techniques reduce the power 
consumed by the panel and, as a result, 
the heat generated by the panel-drive 
circuits and power supplies. The reason 
for all this additional processing is to 

Fig. 9: Board layout at the rear of the panel. Board functions are listed in Table 1. 

remove the need for internal cooling fans 
and reduce the energy demand on the 
mains supply. 

Panel layout 
Fig. 8 shows the layout at the rear of the 
Panasonic plasma panel. Fig. 9 illustrates 
the board layout. Table 1 lists board 
functions. 

Input connections 
A plasma display panel is not itself a TV 
set: it's a display device. It has no built-
in tuner unit, or scart inputs. Panasonic 

AV Section 

does however have a tuner box with three 
scan sockets at the back and RCA 
audio/video inputs at the front. 
The plasma panel itself has three 
difference input sections, see Fig. 10. 
The AV section has BNC composite 
video and 4-pin S-video (separate 
luminance and chrominance) inputs. The 
centre section has component-video 
inputs as used in broadcast-quality 
applications. The third section is for PC 
use. 
In Japan, a tuner/games console can be 
connected to the large port in the PC 

Component Video & Audio 

PR/R  PSIS  Y/G 

PC Graphics & Audio 

Remote 

OUT ® eo  00* o o .: . . ,. . • .... , 
Video rdii , 

IN  ‘."--:"/ 
S-VHS  0 
Y/C IN 

®  0  0 1111S ® e 
Audio  VD 
L & R 

HD Audio 
L & R 

VGA  PC  Serial 
Audio 
L & R 

Fig. 10: Input connections to the panel, European version. 

Table 1: Board functions (see Fig. 9). 

Board  Function 

Cl Data drive (upper left) 
C2  Data drive (upper right) 
C3  Data drive (lower right) 
C4  Data drive (lower left) 

D 
DS 

H2 
H4 
HG 

Digital processing/control 
Input converter 
Line filter 
PC input terminal 
Speaker terminal 
Interface 

P1  Power supply 
P3  Sustain voltage control 
P5  Processing voltage control 

Board  Function 

P6 
P7 
P8 
S1 

S2 
Sc 
SD 
SS 
SS2 
SS3 

SU 
vi 

Primary voltage control 
Sustain voltage protection 
Processing voltage protection 
Power switch and remote-con 
trol receiver 
Factory use 
Scan drive 
Scan output (lower) 
Sustain drive 
Sustain connection (upper) 
Sustain connection 
(lower) 
Scan output (upper) 
Front switch 
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section, but this is software-disabled for 
Europe. The European tuner's output is 
connected to the BNC inputs. Be careful 
when making this connection. If the 
'out' BNC video connector is used there 
will be an over-white, crushed-video 
effect. 
Each section has its own audio inputs: 
RCA for the AV and component-video 
sections and stereo jack for the PC 
section. 

Handling precautions 
The internal pressure within a plasma 
panel is at two thirds of an atmosphere. 
At above 3,000m the internal pressure 
will exceed the external pressure and 
there will be loss of cell integrity at the 
centre of the screen (a bulge), with the 
gas from a number of cells being 
released and combining. The panel is 
ruined of course. A replacement panel is 
typically half the cost of the entire unit — 
about £4,000. 
Another way of damaging the cell 
integrity of a plasma display panel is to 
transport it on its face or back, because a 
bump or jolt may flex the panel, again 
releasing and combining cell gases. 
Panels should be transported and stored 
as you would watch them, i.e. vertically 
upright. I have transported many panels 
without problems simply by placing 
them upright on the back seat of my car 
and securing them with the seat belts. 

Video processing 
The video/RGB/drive processing carried 
out in a plasma panel is extremely 
complex. The following is a brief 
summary of what's involved. 

Video decoding and digitisation: Any 
large-screen display must use a high-
quality digital comb filter to separate 
perfectly and clean up the luminance and 
chrominance components of the signal 
while maintaining their full bandwidth. 
Plasma panels are no exception. A high-
quality comb filter is incorporated in the 

digital decoder chip. It provides Y, U 
and V outputs for the component 
interface sections that produce digitised 
Y, U and V signals. 

Interlaced-to-progressive converter: 
The first complex processing stage 
converts the interlaced video or ROB 
signals to progressive-scan signals. This 
complex processing uses complete frame 
memories to store successive fields of 
information. The processing must also 
analyse picture movement for the 
adaptive motion processing, by 
considering past, present and estimated 
future lines of information. This section 
also provides picture noise reduction and 
auto/manual aspect ratio control. 

Format converter or scaler: The 
plasma panel has a 480 x 852 cell 
address system or, more correctly 
because of the dual-scan system, a 240 x 
852 x 2 format. All incoming formats 
must be converted accurately to this one. 
The processing is again complex, and 
requires memories for storing and 
converting picture information while 
being careful not to affect natural motion 
in the picture. 

Plasma AI: This section analyses the 
overall picture information and selects 
the 10, 11 or 12 sub-field drive system 
depending on picture content. The 
complex analysis works through millions 
of convoluted calculations a second. 

Sub-field drive generator: This section 
generates the sub-field drive information 
and the scan/sustain timing and data 
drive signals, depending on the 
information provided by the Plasma AI 
section. 

Display panel defects 
It's not unusual to find that a plasma 
display panel has one or two dead cells. 
As three coloured cells contribute to 
each pixel, this may not be obvious until 

a single red, green or blue raster is 
displayed. These single-colour rasters 
are built into the normal service menus 
to enable a panel to be checked for 
defects. During manufacture single cells 
that flicker annoyingly may be produced. 
These are burnt out with a laser, as a 
dead cell is far less noticeable than a 
flickering one. 
A customer may query the number of 
dead cells allowed with any one panel. 
Panasonic publishes a specification chart 
at its technical intemet site 
www.panasonic.co.uk/dealer 
This specification allows three dead 
red cells and three dead blue cells within 
the central viewing area of the display 
and six each dead red, green and blue 
cells in the outer viewing area. The 
mathematically astute will realise that a 
good panel may have 24 dead cells. But, 
as production has improved over the last 
two years, I've seen panels that are 
almost perfect. Very rarely will you find 
more than a couple of dead cells in a 
modern panel. The pre-production 
sample I used when preparing this article 
had five dead cells, three red and two 
green. 

Image burn 
One problem that plasma panels can 
suffer from is after-image burn. It would 
obviously be the result of leaving a 
bright, stationary image on screen for 
some time. The Panasonic panel has a 
built-in burn removal system that can be 
accessed from the service menu. 
Basically, a thick white bar (scroll bar) 
repeatedly moves across the screen, 
helping to bring the affected cells back to 
normal emission. 
Image burn can be caused by two 
things. First, activated or energised gas. 
This effect can take half an hour to occur. 
After considerably longer times there 
may be phosphor damage. Activated gas 
can be cured by using the scroll bar, but 
phosphor damage creates a permanent 
burn. 
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The various videotape and optical-disc recording formats have now 

been joined by hard-disk recording systems such as TiVo and Sky+. 

George Cole describes the technologies and products available in the 

UK and elsewhere 

tel 

video syste 
U

ntil recently all domestic video recording formats used 
magnetic tape as the storage medium. It's easy to 
appreciate why: videotape is cheap, reusable and 

provides high-density recording. With VHS you can get up to 
four or five hours' recording time from a single cassette in the 
standard-play mode, even longer in the long- and extended-play 
modes. The data-VHS format uses compression technology to 
extend the recording time to up to 21 hours with an E-240 
cassette. VHS uses ferric-oxide tape, while camcorder formats 
like Hi-8, Digital-8 and MiniDV use metal-particle or metal-
evaporated tape that gives even higher storage density. 
Despite its benefits videotape can be a frustrating medium to 
use, especially when it comes to searching for a particular scene 
or recording. Developments like turbo-drive decks, which 
provide fast tape winding, and the VHS Index Search System 
have helped. But because tape is a linear format it can never 
provide fast random access like a disk or disk-based format. 
This year will see the launch of the first domestic DVD 
recorders in the UK. They record video on a 4.7Gbyte optical 
disc and provide random access and other features that are 
beyond the capability of VHS. But even this format will 
struggle to match the functionality of the new generation of 
video recording systems that reached the UK market last year: 
hard-disk video recorders. 
These devices use hard-disk technology as the storage 
medium, and bring new features and functionality. So far, three 
hard-disk products have been introduced in the UK: the TiVo 
and Sky+ set-top boxes, and JVC's HM-HDS1, an S-VHS-ET 
VCR combined with a 40Gbyte hard-disk drive. Many more 
hard-disk products will arrive during the next year or two. 
Datamonitor, a market-research company, forecasts that by the 
year 2005 48 per cent of the set-top boxes in Europe will 
incorporate some form of hard-disk technology. 

Hard-disk basics 
What follows is a very basic description of a hard disk, which is 
best-known as a storage device that resides somewhere inside 
every PC. The advantages of hard-disk technology are high 
storage capacity, relatively low cost and the fact that, unlike 
RAM memory, data continues to be stored when the power is 
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switched off. Over the years computers 
have used a variety of data-storage 
media, including punch cards, magnetic 
tape and floppy discs, but the hard disk 
is at the heart of today's PCs. 
IBM invented the hard disk in the 
Fifties, as a replacement for punch 
cards. The first hard disks had a 
diameter of about 20 inches and stored 
only a few Mbytes of data. But this was 
equivalent to tens of thousands of punch 
cards, while data could be accessed very 
quickly in comparison with the older 
medium. These hard disks were very, 
very expensive however. Storage cost 
was about £7,000 per Mbyte! In the 
Seventies IBM developed a new type of 
hard disk, code-named Winchester. 
These new disks were smaller yet 
offered higher storage capacity. Storage 
cost was down to about £70 per Mbyte. 
These disks are the basis of the modern 
type. Today some hard disks are the 
size of a ten-pence piece and can store 
tens of Gbytes of data. 
Hard disks have a magnetic recording 
layer similar to that used by 
audiocassette tape. But whereas audio 
tape uses a plastic base film, with a hard 
disc the layer is formed on a glass or 
aluminium disk called a platter. To 
increase storage capacity, most hard 
disks have several platters that are 
stacked on top of each other, with 
spaces in between for the read/write 
heads — these are mounted on actuator 
arms. 
Data is stored on the surface of a 
platter as a series of tracks and sectors, 
the latter being pie-shaped sections of 
the platter. Hard disks rotate at high 
speed, typically 3,600 or 7,000 r.p.m., 
the data being read or written by 
record/playback heads that skim over 
the surface of a platter — if a head 
touches a platter, the disk suffers a 
crash. 
Hard discs are stored inside an airtight 
aluminium case to protect them from 
dust and vibration. A PCB contains the 
electronics for interfacing with other 
devices, such as the motor that spins the 
platter. 
Home PCs have for many years been 
able to store text, data, games and audio 
on a hard disk, but video has been more 
of a problem. This is because video files 
are very large and, even when 
compressed, can require Gbytes of 
storage capacity for high-quality video. 
In the Eighties and early Nineties most 
domestic PCs had a hard disk whose 
storage capacity was measured in 
Mbytes. Over the past few years 
however the capacity of hard drives has 
increased and they have become 
cheaper. Today, most home PCs have a 
hard disk with a capacity of 10Gbytes 
or more. 
It now costs less than 1p to store 

A PVR developed by Pace, with hard-disk drive for data storage. 

1Mbyte of data on a hard disk, and a 
typical hard-disk drive costs about £70. 
According to NDS, the capacity of hard 
drives will double by next year, while 
by 2005 it will be possible to store 
1,000 hours of video on a hard disk. 

DVRs, PVRs and PTRs 
Incorporating a hard disk in a consumer 
electronics product like a digital set-top 
box presents many challenges. These 
include coping with the heat generated, 
the noise from the motor and fan, and 
vibration. But the latest hard-disk 
drives, sometimes called ẁhisper 
drives', are no noisier than a VCR. One 
issue is reliability, and whether a hard 
drive is likely to crash. In fact most 
hard-disk c̀rashes' are caused by a 
software problem: they often involve a 
breakdown in the PC's operating 
system, insufficient RAM, or a software 
conflict. Many hard-disk video products 
use the Linux operating system, which 
is more stable than Windows, and 
according to Pace the mean time before 
failure (MTBF) with a modern hard 
disk is typically more than 500,000 
hours. 
The inside of an integrated hard-
disk/set-top box is similar to that of a 
conventional STB. The main 
differences are the presence of the hard 
drive, an interface card, an additional 
tuner, a cooling fan, some additional 
circuitry and the need for a power 
supply with greater power-handling 
capability. These are all fairly standard 
items. Perhaps the greatest challenge is 
to ensure that the software operates in 
the required manner. 
But why use a hard disk to store video 
when there's cheap and cheerful VHS 
tape? The answer is that hard-disk 
recording provides new features that are 
impossible with VHS and that even the 
new DVD recorders will struggle to 
match. 
The most obvious benefit of disk over 
tape is the fast access provided by the 
former: you can find a specific 

recording quickly and easily without 
having to wind through metres of tape. 
Hard-drive read/write heads also make 
it possible to pause a live TV broadcast 
while the remainder of the programme 
is being recorded. So, if the phone rings 
while you are watching your favourite 
TV programme, you can pause until the 
interruption ends then continue 
watching where you left off. The rest of 
the programme will have been recorded 
on the disk. It's even possible to record 
two different programmes at the same 
time, then watch them on the screen 
together — so far however this feature is 
available with only one hard-disk video 
system. 
There are two basic hard-disk 
recording devices. A digital video 
recorder (DVR) simply records video 
on a hard disk. Over the next few years 
we are likely to see many TV sets with 
a built-in DVR. The personal video 
recorder (PVR) or personal television 
recorder (PTR) is a smarter version of 
the DVR: it combines a hard-disk video 
recorder with smart software. Products 
in this latter category include TiVo and 
Sky+. 

Internal view of a Pace PVR with hard-
disk drive. 
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TiVo 
The first PVR, TiVo, was launched in the 
US in 1999 by the company of the same 
name. It came to the UK in October last 
year, and was marketed initially by 
BSkyB. Sony and Philips, which have 
invested in the TiVo company, 
manufacture the US version. TiVo is also 
built into some DirecTV digital satellite 
receivers in the US. 
The TiVo PVR looks like a large VCR. 
It's designed to work with most TV 
systems, terrestrial, cable and satellite, 
and with both analogue and digital 
signals. There are one or two exceptions 
however, see below. TiVo uses MPEG-2 

The Sky+ remote control unit. 

video compression and a Power PC 
processor that runs Linux. 
US consumers can choose TiVo 
products that provide up to 20, 30 or 60 
hours of storage capacity. Prices start 
from the US equivalent of about £150. 
The UK version of TiVo is made by 
Thomson. It has a 40Gbyte hard drive 
that can store about 40 hours of video. 
Picture quality in this mode is quite poor 
however. So many viewers prefer to use 
a lower compression ratio. TiVo offers 
four settings: best, which gives up to 
fourteen hours' recording time and close 
to DVD picture quality; high, which 
gives up to 22 hours' recording time at a 
lower picture quality; medium, which 
gives up to 28 hours' recording time; and 
basic which provides a recording time of 

40 hours plus. 
TiVo works with most analogue and 
digital TV systems, the exceptions being 
analogue satellite and digital cable. TiVo 
plans to make its PVR compatible with 
the latter later this year. 
The TiVo PVR can be connected to a 
TV set, set-top box, VCR and telephone 
line. There are connection sockets for RF 
in/out; three scart sockets for TV, VCR 
(with RGB loop-through) and set-top 
boxes (auxiliary); twin phono audio 
sockets; and a serial data port jack. 
There's also an IR blaster, for controlling 
an STB, and an internal V90 
(56kbits/sec) modem. The telephone 
connection is used for downloading 
programme data, which TiVo needs to be 
able to operate, and software updates. 
In the UK TiVo currently costs about 
£400. In addition there is either a £10 
monthly subscription, or a £199 lifetime 
subscription, for downloads that provide 
software updates and channel 
information. TiVo uses the latter for 
various features, such as being able to 
record all the episodes of a favourite 
series. It can also 'learn' which 
programmes the viewer likes to watch 
and automatically record them. TiVo has 
struck deals with Channel 4 and UKTV, 
which will download programme trailers 
on to a TiVo hard drive. These trailers 
can be used to ensure that a TiVo unit 
records the programmes as they are 
broadcast. TiVo lacks some useful 
features however, such as PDC which 
automatically adjusts the timer recording 
switch-on should a programme's 
published start time alter, for example 
when the previous programme overruns. 
A planned software update will enable 
viewers to extend the recording by five-
minute increments. 
In May TiVo reported that in the three 
years since its US launch the number of 
subscribers worldwide had reached 
200,000. This does not sound a lot but, as 
TiVo points out, the figure exceeds the 
number of VCRs sold during the first 
three years after launch — some 120,000 
worldwide. 

The TiVo PVR box with remote-control unit. 

Since the launch of Sky+, some have 
questioned the long-term viability of 
TiVo in the UK. TiVo costs £100 more 
than Sky+, but the price gap narrows 
when you take into consideration the £50 
(or £100) installation charge for Sky+ — 
TiVo has a self-installation system. And 
while TiVo is compatible with a range of 
1'V systems, Sky+ is a dedicated digital 
satellite system. In the long term TiVo 
looks more likely to become a feature 
found in set-top boxes, VCRs and TV 
sets rather than a standalone format. 

Sky+ 
BSkyB unveiled its Sky+ PTR in July, 
and it should now be on sale. The 
product is aimed at SkyDigital viewers 
and, unlike the digibox, is unsubsidised. 
It can be used with free and pay-TV 
services. 
The Sky+ PTR uses a blend of 
technologies developed by Pace, NDS, 
OpenTV and NEC. Pace provides the 
hard-disk technology, NDS the XTV 
(Xtended TV) technology (see below), 
OpenTV the middleware and NEC the 
chipset. The Sky+ box contains a 
40Gbyte hard drive, an MPEG-2 
decoder, a V90 modem, and a twin 
satellite tuner/demodulator. It has two RF 
outputs, an S-video output, phono audio 
outputs, an optical digital audio output 
that provides Dolby Digital sound, a 
high-speed data interface and two smart 
card slots — one for a Sky viewing card 
and the other for an interactive card. The 
hard drive can store up to 40 hours of 
video, but in practice BSkyB quotes 
about 20-22 hours. This is because, 
unlike the TiVo unit, Sky+ stores, 
records and displays a TV programme at 
the same data rate at which it's being 
transmitted. Sky often uses statistical 
multiplexing to improve bandwidth 
efficiency: as a result, the bit rate may 
vary with programme content. 
The Sky+ box works with a new quad 
LNB that has to be installed 
professionally. It provides many features. 
such as live pause; one-touch recording; 
the ability to record one digital TV 
broadcast while watching another; the 
ability to record one programme while 
watching a prerecorded programme; 
recording and playback of subtitles; full 
VCR-type functionality; automatic 
recording of favourite programmes; and 
an extended version of the Sky Guide 
EPG. BSkyB says that its EPG interface 
is to digital TV viewers what the 
Windows interface is to a PC user, i.e. 
very familiar. 
Sky+ doesn't use PDC, but its timer 
recording system is linked to the Sky 
EPG. If the broadcaster shifts the 
programme time and this data is sent to 
the Sky EPG, Sky+ boxes automatically 
adjust the recording time. 
A novel feature is the ability to record a 
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programme by name rather than by time 
and channel number. An A-Z feature 
displays all the programmes being 
broadcast during the next 24 hours. 
Programmes can also be searched by 
type, such as drama, comedy, thriller and 
romance. By simply scrolling down the 
programme list and clicking on any of 
interest, the user programs Sky+ to 
record these. 
Other useful features of the Sky+ 
boxinclude the ability to 'lock' 
programmes so that they cannot be over-
written accidentally, and a horizontal bar 
display that tells the user how much hard 
disk space remains available. Users can 
also bookmark scenes, and a disk 
management system automatically 
carries out housekeeping tasks such as 
disk defragmentation. The latter means 
rearranging programme material that has 
been stored by the disc in different 
sectors, so that the material is in one 
place and is thus more readily accessed. 
The Sky+ box has an impressive list of 
features, but earlier reports on the 
capabilities of XTV had led many 
industry observers to believe that it 
would provide new and advanced 
features, such as software wizards which 
could, for example, automatically find 
and record all programmes featuring your 
favourite actor. XTV can provide 
personalised TV by 'learning' what a 
viewer likes to watch. This information 
could be used to 'target' programmes and 
advertisements for individual viewers so 
that material selected by the PVR is 
available for them on the hard disc. But 
many of these features rely on new 
broadcasting standards being set. 
NDS is a member of the TV Anytime 
Forum, which is at present developing 
standards for PVRs and other devices. 
The Forum is working on a standard for 
metadata — data that can be added to 
enable programme material to be 
identified by type, and could thus be used 
by a PVR to provide services such as 
those mentioned above. Once metadata 
standards have been agreed, broadcasters 
could start using them to tag their 
programmes. 
Features like personalised TV raise the 
question of privacy — a broadcaster could 
know what you watch and when. BSkyB 
can already interrogate a Sky+ hard-disk 
directory and collect personal 
information, but says it has no plans to 
do this. The Data Protection Act should 
prevent this happening without a 
viewer's permission. 
The price of the Sky+ box surprised 
many observers, who had expected it to 
retail at about £400-500. In fact the price 
is £300, which Sky says is unsubsidised. 
The answer to this puzzle lies in the 
installation charge (£50 for existing 
BSkyB subscribers, £100 to non-
subscribers) and a £10 monthly 

The TiVo Lifestyle image. 

subscription fee. BSkyB says that the fee 
pays for programme data and software 
updates, but admits that this was the only 
way of getting the hardware price below 
£300. 

VCR archiving 
Suggestions that PVRs and PTRs will 
make the VCR redundant are unfounded. 
Neither TiVo nor BSkyB expects its 
units to make the VCR obsolete. While a 
hard-disk is ideal for watch-and-wipe 
recording, once the hard disk has been 
filled up something has to be overwritten 
— or transferred elsewhere. 
Both units are designed to be connected 
to a VCR for the transfer and storage of 
recordings The Sky+ box has a batch 
recording system that enables the user to 
preselect the recordings he wants to be 
transferred to tape. The box transfers 
them to a VCR automatically — provided 
a VCR with a blank tape has been 
connected of course. 

ReplayTV 
ReplayTV is another PVR system that's 
available in the US. The ReplayTV 
company originally marketed hardware 
PVR products but subsequently became a 
software and services provider. At 
present the only manufacturer that 
supplies ReplayTV products for the US 
market is Panasonic, which has a stake in 
the company. 
ReplayTV offers similar features to 
TiVo, but there's no monthly 
subscription fee. Panasonic has launched 
several ReplayTV PVRs in its 
Showstopper range. Model PV-HS2000 
provides up to 30 hours' recording. 
Model PV-HS3000, with a 61.4Gbyte 

disc, can record up to 61 hours of video 
in its extended mode, 30.5 hours of video 
in its medium mode and 20.5 hours in its 
high mode. Panasonic has also launched 
a TV set with a built-in ReplayTV PVR, 
Model PV-SS2710. It has a 27M. screen 
and can record up to 30 hours of video. 

Ultimate TV 
Microsoft bought the WebTV service, 
which offers viewers enhanced TV, 
interactive TV and interne services, in 
1997. One version of WebTV, known as 
Ultimate TV, has a PVR that can store up 
to 35 hours of video. It can also record 
two different programmes 
simultaneously, and has a picture-in-
picture facility for watching two 
programmes together on a single screen, 
and in addition 300x picture search. 
Ultimate TV is currently available only 
with the DirectTV service. Sony and 
RCA have launched combined DirecTV 
receiver/Ultimate TV digital set-top 
boxes. 

Dish PVR 
US digital satellite broadcaster EchoStar 
offers new subscribers the Dish PVR 
501. The PVR can record up to 35 hours 
of programming and has a skip forward 
feature that advances playback by thirty 
seconds to bypass advertisements. 

Pace 
Pace has developed hard-disk products 
that extend the scope of the digital set-
top box. One product is the Games 
Gateway, which uses technology derived 
from Sega's Dreamcast 128-bit games 
console. It has a 40Gbyte hard disk that 
can store up to 60 games, and will 
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The Pace Games Gateway, which uses 
technology derived from Sega's Dream-
cast games console. 

include graphics and sound cards or 
chips to provide enhanced performance. 
Pace believes that the STB/PVR will 
evolve into a domestic gateway, a 
networking device that links the TV to 
lots of appliances around the home and 
services outside it. 

Nokia Media Terminal 
Nokia has developed what it calls the 
Media Terminal, a network box that 
includes a PVR with a 40Gbyte hard 
drive. Other features include an Intel 
Celeron processor running Linux and 
64Mbytes of RAM. The Media 
Terminal is expected to be launched in 
Sweden later this year. 

Games consoles 
Microsoft's Xbox games console, which 
is due for release in Europe next year, 
has an internal 8Gbyte hard drive for 
storing games. Sony has developed a 
40Gbyte external hard drive for the 
PlayStation 2 console. It's currently 
available in Japan. 

PC video recorders 
We've now come full circle, with home 
PCs turning into PVRs and digital video 
recorders thanks to large-capacity hard 
disks, compact TV tuners and video 
editing software. MGI (formerly called 
Diva) markets software that turns a 
standard PC into a PVR. It requires a 
PC system with a minimum 
specification that includes a 500MHz 
Pentium III processor, Windows 98, 
I28Mbytes of RAM and 8Gbytes of 
available hard-disk space. 

Packard Bell's Dre@am Machine PC 
has a 40Gbyte hard drive and a DVD-R 
recorder. The product is designed so 
that the user can edit video footage on 
the hard disk then transfer it to a DVD-
R disc. « 
Apple's latest G4 computer has a 
built-in DVD-R drive, while Hewlett-
Packard and Dell plan to launch PCs 
with built-in DVD+RW drives. These 
machines may offer similar features to 
the Packard Bell product. 

Hard-disk combi products 
Hard disks are being combined with 
other video equipment. The JVC HM-
HDS1 for example is a combined S-
VHS-ET recorder and 40Gbyte hard-
disk drive. Its HD drive offers several 
recording modes from SP to SEP. SP 
operates at 6.4Mbits/sec to provide 
about 14 hours of DVD-quality 
recording. SEP operates at 2.2Mbits/sec 
to provide a recording capacity of about 
40 hours. The hard disk can be used as a 
PVR or for non-linear and random-
assemble editing, with the results 
transferred to S-VHS or VHS tape. 
Toshiba has produced the RD-2000, a 
DVD-RAM recorder combined with a 
30Gbyte hard drive that can store up to 
333 hours of video.  • 

REFURB DIGIBOXES 
PACE 2200 
GRUNDIG 200 
AMSTRAD 100/200 

PACE 2500 
GRUNDIG 300 

PACE 2500 S3 
GRUNDIG 310 
PANASONIC DSB30 

off £150 
50ff £125 
10 off £100 

off £199 
10 off £150 

I off £250 
50ff £225 
10 off £199 

ALL 
PRICES 
INCLUDF: 
VAT • 
DELIVERY 

ALL 
PRICES 
INCLUDE 
VAT • 
DELIVERS 

'I -I 
l'111, 
1\1111 ,1 
\ ,1 • 
1,111 ,11e\ 

ALL UNITS IN BOXES WITH NEW REMOTES 
AND LEADS ETC .... PLUS 12 MONTHS WARRANTY 

LARGE SELECTION OF 
ECHOSTAR SPARES 

TRADE REPAIR CENTRE ALL TYPES 

OF DIGITAL RECEIVERS REPAIRED. 
CALL US - LARGE QUANTITY DISCOUNTS 

SATELLITE AND DIGITAL SERVICES 
Unit 4/5 Caddsdown Industrial Park 

Bideford, Devon EX39 3DX 
01237 470333/01271 325777/888 

O 
The best in CRT 
Screen Polishing 

Registered Office: 

F̀airlands', Beckney Avenue, 
Hockley, Essex SS5 5NR 

Tel: Southend on Sea 
(01702) 201108 

C.R.T.'s REPROCESSED 
TO ORIGINAL 

MANUFACTURER'S 
SPECIFICATION. 

PHILIPS, SONY, HITACHI, etc. 

POLISHING SERVICE AVAILABLE 
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The 
headend 
that says 
YES to 
• Quality 

• Ease of use 

• Agility 

• Each module an 

almost total entity 

• Superb value 

rffle boa  wiers 

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 

J. W. Hardy 
ommunications n 

CHECK THESE FEATURES 
• írequen(i agile fredx kle0Obie ill the 
VHF of UHF range 

• Adiment channel capable 

• TV standards 64 GAM 8/6, Dd. I, L 

• Modulai system tor heodend stations in W e and (MV systems 

• Modules for Analogue and Digital 

Satellite TV 8 Radio Analogue 14 Digital 
Terrestrial IV 8 Radio Analogue 8 Digital 
Satellite If Converters Analogue & Digital compatible 
Terresmal TV Converters Analogue & Digital tompabble 
IV Modulators Analogue 8 Digital 

• Individually programmable modules 

• High output level 

• Wall mounting or 19 rack mounr eh lockable tubule! door 

May we send you full details? 

A Breakthrough 

in Headend Design 

W HARDY COMMUNICATIONS. 231 Station Road, Birmingham 833 888 Telephone 0121 784 8478 Fax 0121 789 7931 

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 

SPECIAL OFFERS 

C.4  Ca 
•   
TEKTRONIX 24450 1Ce  ONLY 

Suppled with 2 Tektronn probes  liG MIO 
150 MHz Delay. Cursors etc 

TEKTRONIX 2232 Digital Storage Scope, Dual Trace, 
100 MHz. 100n1/5 with probes  . .f525 
HP 545018 Digitizing Oscilloscope. 100MHz. 4CH. £425 
HP 3312A Function Gen. 0 1Hz-13MHz. ANVFM 
Sweep/TruGate/Burst etc  £300 
FARNELL Dual PSU. XA35-21. 0-350, 0-2A Twice, OMD, 
LCD Display  .  £180 
CIRRUS CRL254 Sound Level Meter with Calibrator. 
80-120413. LEO  f150 
EDDYSTONE 1002 Receiver 1 50kHz-30MHz . Broadcast 
FM Unused  £125 
FARNELL AMM255 Automatic Mod Meter 1 5MHz-
2GHz Unused  £300 

HP 33106 Function Gen 0 005Hz-5MHz. 
Sine/Sc/To/Ramp/Pulse  £12 
FARNELL FLM4 SineSq Oscillator 1 0Hz-IMHz, low 
distortion. TTL output. Amplitude Meter  £12 
HP 545A Logic Probe with 5460 Logic Pulser 
and 5476 Current Tracer  £30 
LUKE 77 Multimeter 3 digit Handheld  £60 
LUKE 77 Series 11  f 70 
HEME 1000 LCD Clamp Meter 0-1000A In 
Carrying Case  £60 

RACAL 9008 

AUTOMATIC 

MODULATION 

METER AM/FM 

1 5MHz-2GHz 

e 

ONLY <I D 

H P 8494A Attenuate, DC-/Gil, 0 1140 N SMA£25( 
HP 8492A Attenuator OC-18GHz 0-608 APC7  £95 
MANY OTHER ATTENUATORS, LOADS COUPLERS 

etc AVAILABLE 

DATRON 1061 HIGH QUALITY 5 

DIGIT BENCH MULTIMETER 

True RMS/4 wire Res/Curren D  

Convertor/IEEE 

MARCONI 2019A 

A M/F M synthesised signal 

generator 80kHz-1 040 MHz 

NO W ONLY £400 
MARLON' 8'13( Ai P. ...t1  Measureri,,11 
1.10uSed  £100 
Used  £60 
MARCONI 89313 - Na Sinad  £30 
MARCONI 2610 True RMS Voltmeter Autorangin 5112-
25MHz . .  £1 95 
GOULD 238 SineiSq Osc 10Hz-100KHz. Low distortion 

£75-C 125 
OVO 9Mk6 in Ever Ready Case with leads etc  f 80 
Others /ems tram£50 
GOODWILL GFC8010G Freq Counter 1Hz-120MHz 
Unused  £75 
GOODWILL 001421 Dual Ch AC Millivoltmeter 10Mv-in 12 
Ranges Freq 10Hz-1MHz  noo-025 
SOLARTRON 7150 OMM 6, digit True RMS - IEEE 

f95-f1 50 
SOLARTRON 7150 Plus  £200 
RACAL TRUE HMS VOLTMETERS 
9300 5Hz-20MHz usable to 60MHz. 10V-316V  £95 
93008 Version ... oso 
9301 9302 RF Version to 1 5GHz from  f200-f300 
HIGH QUALITY RACAL COUNTERS 
9904 Universal Timer Counter. 50MHz 
9916 Counter. 10Hz-520MHz 
9918 Counter. 10Hz-560MHz. 9,1,0/ 

f 50 
£75 
£50 

SOLARTRON 7045 BENCH 
MULTI METER 

4  digit BRIGHT 

LED WITH LEADS 

ONLY E D 

HUN THON THACKER Model 1000 
HP 5315A universal Counter, 1GHz, 2-ch......... 
FLUKE 8050A OMM 2A True RMS 
FLUKE 8010A OMM dlull 100  .. 
MARCONI TF2015 Amem Sig gen 10-520MHz 
FARNELL LF1 Sine Sq Oscillator, 10Hz-1MHz 
RACAL/AIM 9343M LCR Databridge, Digital A ' 

£125 
£80 
.C75 
£50 
£175 

STE WART of READING 
110 WYKEHAM ROAD, READING, BEAKS RG6 1pL 

Telephone. (0118) 9268041  Fax: (0118) 9351696 

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

GOULD OS 300 OSCILLOSCOPE 
DUAL TRACE 

2 OMHz TESTED 

WITH 

MANUAL lle  I I-.fa •  1:771:. • .::: 
2022E Synthesised AISPM Syg 

:00•1 010/0 LCD New « 
MP 86578 Synthessed 10014Hz-1040MHz Sig Gen  £2000 
HP 86568 Synthesised 11110kHz-993MHz Sig Gen  f1350 
HP 66564 Synheseed tOCAtit-9901.4Hz Sp Gen  £935 
HP 8640A »A N 5001dt-1024141-tz Sp Gen  £402 
HP 06404 Mini 5001‘44,512MHz Sig Gen  050 
PHILIPS PM5328 1008144.18014Hz with 200A4Hz Sq Gen Freq Counter 
IEEE  £50 
RACAL 9061 Synth meu Sy Gen 5-520MHz  050 
HP 33250 Synd1Funcbon Gen 21MHz 
MARCONI 6500 Arneson, Analyse  Cr556 
H P 4275A LCR Meter ICtiotOMHz  £2750 
H P 8903A Dalortion Analyse  0000 
WAYNE KERR 3215 Inductance Analyser  £2000 
P 8112A Rase Gene*" 5046114  . .81260 
DAT183614doCal Meander  ace t065't06tAlO1trrarn OY95 
MARCONI 2440 Requency Counter 20GHz  [1000 
P 53508 Frequency Counter 20GHz  £2000 
P 53420 1011z-18GHz Frequency Courner  . eire 
ESSK Accelerometer type 4366  E300 
.P 116920 Due Dueroonal Coupler 2M14,18611z  L1600 
P 116910f/tut Dincbonal Couple 211Hz-18GH1  £1250 
EKTES3NIX P61098 Probe 10CMHz Reacted. Unused ..  £60 
TEKTRONIX P6106A Probe 25CilHz Readout Uneed  EIS 
° /5500 .-14- AePiser HA  f1000 

• £250  

ROHDE & SCHWARZ A PN 62 
SYNTHESISED 1Hz-260511z 
SIGNAL GENERATOR. BALANCED'  « BD 
UN-BALANCED OUTPUT. LCO DISPLAY 

HP 60126 L • J 0-60V. 0-50A  .  f1000 
FARNELL AP60 50 I kW Autorangrng  £1000 
PARNELL H60/50 0-60V. 0-50A.  f 750 
FARNELL 1160,25 0-60V, 0-25A.  C400 
Power Supply HPS3010 0-301/, 0-10A  £120 
FARNELL L30-2 0-300, 0-2A 
FARNELL L30-1 0-30V, 0-1A  £60 
Many other Power Supplies available 
Isolating Transformer 240V In/Out 500 VA  £40 

PORTABLE APPLIANCE TESTER 
MEGGER PAT2  Only £180 

TIME 1051 Low Ohm Res Bos e)  
0.01 ohm to 1M Ohm in 

0.01 ohm steps. Unused  

RADIO COMMUNICATIONS TEST SETS 
MARCONI 2955/2955A  from £1500 

SCHLUMBERGER 4040  £900 

SPECTRUM ANALYSERS 

EATONAILTECH 757 0 001-22GHz 
HP 855513 wrth Mato trame 100kHz-1500MHz 
HP 8530 (Dig Frame) we 85590 100kHz-2IGHz 
HP 35806 Audio Analyser 5Hz-501411z As new 

£350-
£4550 
f 1 500 
£1250 
£2250 
£1000 

HP 182 with 8557 10kHz-3501Ablz  f5130 
MARCONI 2370 30Hz-1 10Mblz  Arum £500 
HP141 Systems 8553 Ina:410MHz from.  f500 
8551 500wHz-1250MHz horn £750. 8555 10MHz-I8Gliz 

hom £1000 
HP 5372A Frequency and Tune Interval Analyser  f2250 

OSCILLOSCOPES 
TEKTRONIX TOS380 Dual Trace, 400MHz, 2G/S 
TEKTRONIX TDS350 Dual Trace, 200MHz. 10/S. unused £1500 
TEKTRONIX TDS320 Dual Trace. 1001AIM.50014/S........ f1200 
TEKTRONIX TDS310 Dual Trace, 50MHz. 2086400  ...........£950 
LECROY 9400A Dual Trace. 175MHz. SG'S  f1500 
TEKTRONIX TAS485 4 Ch 200MHz etc. unused 
TEKTRONIX THS720A Dual Trace LCD 100MHz 50064/5. 
unused  f900 
HITACHI VC6523 Dual Trace 20MHz 201.1/5 Delay Cursors etc, 
unused  £600 
PHILIPS PM3092 2.2 Ch 200A4Hz Delay etc f800 As new  T950 
PHILIPS PM3082 2.2 CA 1001.4.11 Delay etc C700 As nevi  £800 
TEK TAS465 Dual Trace 100MHz Delay 
TEK 24658 1 CS 4001141z Delay Curs 
TEX 2465 4 Ch 300MHz Delay Curs 
TEX 4680p Storage Dual 100MHz Delay 
TEK 466 Analogue Storape Dual I001.1Hz 
TEK 485 Dual Trace 35011Hz Delay 
TEK 475 Dual Trace 200 MHz Delay 
TEX 4658 Dual Trace 100MHz Delay 
PHILIPS 000217 Dual Trace 501Aliz Delay 
GOULD 051100 Dual Trace 30MHz Delay 
itAMEG HM303 1 Due Trace 30MHz 
HAMEG HM303 Due Trace 30MHz 
HAMEG HM203 7 Dual Trace 20MHz 
GARNELL 51520 Dual 

(750 
£1930 
£900 
£450 
£250 
£550 
0100 
0025 

f200-£250 
£200 
£325 
MO 
£250 
£180 

MANY OTHER OSCILLOSCOPES AVAILABLE 

RACAL RECEIVER RA1772 
50KHz -30MHz LED DISPLAY 
BASICALLY WORKING 

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

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

the NEI CE25/CE28 series chassis 
These chassis, made in 
Spain or Turkey, were 
used in a number of 
different models. Alan 
Dent provides a detailed 
guide to fault conditions 
you could encounter 

.r here were three main versions of this chassis. The first was manufactured 
by Clarivox in Spain. It's easy to 

identify: the single-sided board is made of 
biscuit-coloured material. Version two was 
made by Vestel in Turkey. The board has 
double-sided copper and is made of green-
coloured material. Version three was 
introduced in early 1994. It's similar to the 
basic Vestel version but the audio output 
stages use a different IC with associated 
alterations to the layout. It has facilities for 
adaptation to include a satellite receiver, 
scart sockets and mono audio. 
Models fitted with these chassis include 
the NEI 2571, 2591, 2871, 2891, 
C25F1TFXZ and C28F1TFXZ, and the 
Niklcai TLG2501, TLG2801, 5959 and 
6666. 

The power supply 
The chassis use a conventional chopper 
power supply, though the control chip 
IC100 (type TDA8380) is an uncommon 
device. Fig. 1 shows the primary side of 
the power supply circuit, Fig. 2 the 
secondary side. Regulation feedback from 
the secondary side is via optocoupler 
IC101. Fusible resistor R102 (0.22S2, 2%), 
which provides current limiting, is a key 
item. 
No output because R102 has failed or is 
out of tolerance can result in base-collector 
breakdown in the chopper transistor 
TR100. The following components will 
probably have to be replaced: TR100, 
R102, IC100, IC101, R109, C107, C108 
and D104. 
If C109 is 2.2µF, change it to 3.31e. 
D104 should be a BZX85 series 1.3W 
zener diode. If a 300mW zener diode is 
fitted, uprate it. 
Multi-component failure can also be 
caused by components in the snubber 
network: check whether C105 is dry-
jointed or leaky or R328 is open-circuit. 
If there's no output because of failure of 
TR100 and a replacement fails 

immediately, R107 or C122 could be low 
in value or R112 high in value. If TR100 
gets very hot (100°C) before it fails, L100 
could be dry-jointed or open-circuit. The 
normal heatsink temperature for TR100, 
measured at its case, is approximately 50-
60°C. 
If there's no output with no major 
failures, check whether R101, R103, 
R112, R115, R116, C110, C111, C122, 
D104 or D106 is open-circuit, C112 is 
short-circuit or IC101 is short-circuit 
between pins 3 and 4. 
If there's no output and the power supply 
is tripping, the line output transistor TR128 
could be short-circuit. Also check the 
values of R109 and R111, and that D104 is 
a BZX85 type. The earth track to pin 4 of 
IC LOO could be open-circuit, especially 
after a power supply blow up. 
Here's a summary of other power supply 
faults I've come across: 

Low HT (64V nominal): The ripple 
voltage at pin 5 of IC100 must be in 
millivolts. If the ripple is higher, C110 is 
probably open-circuit. 

Low HT (139V) and no raster, with the 
power supply chassis line at 7V relative 
to the signals chassis: You will also find 
that the I2C bus appears to fail, i.e. the set 
seems to be OK in standby but there is no 
control after coming out of standby. Earth 
link LK172, top to bottom, is open-circuit. 
It's under C130. 

High HT (180V with no control): 1C101 
could be faulty or there could be no 
feedback to IC101 or IC100. Check 
TR102/3/4 and the associated components, 
R124/5 which could be open-circuit and 
C125 which could be short-circuit. If 
C114's voltage rating (160V) has been 
exceeded, replace it. 

HT is OK in standby but drops at power 
up: The voltage fall may be from 154V to 
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120V depending on power requirement. 
R112 is open-circuit. 
Set will not switch to standby: TR130 is 
probably short-circuit. The symptoms are 
that there's a raster and audio but the 
standby LED is on. 

Noisy chopper transformer (high-
pitched squealing): R117 or C113 is 
open-circuit. 

In normal operation the power 
consumption should be as follows: 

HT supply 300mA nominal, 400mA at 
maximum beam current. 26V supply 
70mA quiescent, 1.13A at maximum 
volume. 12V supply 40mA quiescent, 
400tnA typical. 

Line driver and output stages 
The line drive signal is generated by a 
TDA4504B IF/timebase generator chip, 
IC001, which is mounted on the jungle 
subpanel. Its line drive output at pin 29 is 
AC-coupled by C151 (0.1µF) to a two-
transistor driver stage (TRIO6 JC501P and 
TRIOS BC337), with DC restoration by 
D123 (1N4148). Fig. 3 shows the circuit. 
The output is transformer-coupled 

(TX101) to the base of the BU508AF line 
output transistor TR128. 
The line output stage is conventional, 
with a diode modulator (D116, D117) for 
EW correction. The line output 
transformer, TX102, generates the tube's 
EHT, focus, first anode and heater 
voltages, a 200V HT supply for the RGB 
output stages, a 28V supply for the field 
output and EW chips, and a 5V supply for 
teletext and other functions. The 5V supply 
is stabilised by IC103 (7805). 
A short-circuit line output transistor will 
cause power supply tripping. Before fitting 
a replacement check the tuning capacitor 
C134 (1.2nF, 1.6kV) which could be open-
circuit, the result being excessive flyback 
pulse voltage. In this event the TDA8145 
EW correction chip IC107 may be 
damaged. Other causes of failure of TR123 
are shorted turns in the LOFT (TX102) or 
a drive fault. In the latter case check the 
value of R174 (6.812 fusible) which feeds 
the line driver stage, and R123 (1n, 1W) 
which is in series with the base of TR128 — 
also see note below on TR128 failure after 
five minutes. 
If a replacement line output transistor 
goes short-circuit immediately, check the 
components in the EW modulator circuit: 

D116 (BY228) or D117 (BY299) might be 
short-circuit or C131 (9.1nF, 1.6kV, 5%) 
or C132 (27nF, 400V) could be open-
circuit. 
If a replacement output transistor goes 
short-circuit after about five minutes the 
line drive voltage could be low, not turning 
TR128 off fast enough. The usual cause is 
that TRIOS (BC337) in the drive stage is 
open-circuit, though TRIO6 (JCIO5P) 
could be faulty. It might be that the track 
from pin 1 of the LOPT to the junction of 
R121/C312/R122 is broken — this will 
remove the feedback pulses to IC001. 
Another possibility is that R371 (1L1 
fusible) in the scan current path is open-
circuit — this is a side-effect of no EW 
correction. The line drive could be low or 
of the wrong frequency because the earth 
for the module that houses IC001 is 
broken: this usually occurred with the early 
Clarivox PCB. 
Some causes of no raster because of loss 
of line drive are: R174 (see above) open-
circuit, the DC restorer diode D123 short-
circuit or connected the wrong way round, 
and the IC001 module earths open-circuit. 
Line collapse with possibly arcing or a 
squealing noise occurs when L116 in the 
line scan current path shorts to D121. 
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330p  Fig. 2: Secondary side of the chopper power supply circuit. 
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Replace D121 (BA157) and C140 (10µF, 
250V) — these two components form the 
rectifier circuit for the 200V ROB HT 
supply. 
Here are some other possible line scan 
faults: 

Excessive width: D117 (BY299) in the 
EW modulator open-circuit or low EHT 
because the tuning capacitor C134 (1.2nF, 
1.6kV) is faulty. See also the EW 
modulator section. 

Non-linear scanning: If the temperature 
of TR128 is OK, the linearity coil L104 is 
fitted the wrong way round. If TR128 is 
getting hot (it may be destroyed) TRIOS 
(BC337) is open-circuit. 

Picture breathing: The symptoms are 
width variation with beam-current 
changes, also non-linear line scanning. 
Check C132 (27nF, 400V) in the EW 
diode modulator. It's likely to be open-
circuit. 

Picture disturbances: For striations/line 
ringing check the line linearity coil 
damping resistor R135 (11d1, 1W fusible), 
C610 (10nF) on the CRT base panel, and 
the damping network on the Nokia 
deflection yoke. Any of these items could 
be open-circuit. For ragged/wavy verticals 

refer to the jungle chip (IC001) section. 
Picture disturbances of these sorts can be 
caused by the earth link LK174, which is 
adjacent to C130, when it's high-resistance 
or dry-jointed. 

EW modulator 
The EW diode modulator is in the line 
output stage: various faults have been 
referred to in the section above. It's driven 
by the TDA8145 chip IC107. Note that the 
width control affects the parabolic 
waveform to some extent. Here's a 
summary of some possible EW fault 
conditions. 

Excessive width: If the controls have no 
effect, check the supply (about 27V) at pin 
6 of IC107. If this is missing the fusible 
resistor R154 (2712) could be open-circuit. 
If there's no voltage at pin 7, check 
whether C160 (2211F) is short-circuit or 
R153 (2201d2) is open-circuit. There 
should be about 7.5V at pin 8: check C159 
(3.3nF) if this voltage is low. IC107 could 
be faulty. If R368 (2.212 fusible) is open-
circuit there will be no EW modulator 
drive. 
If the width control works but not fully, 
check whether the fusible resistor R371 
(le) is open-circuit. In this situation 
TR128 overheats and fails. If there is no 
control and R371 is open-circuit check 

D117 (BY299) which is probably short-
circuit. 

Underscanning: If there's no foldover and 
the controls have some effect, check 
whether D109 (1N4148) is short-circuit. 
There will be excessive voltage at pin 8 of 
IC107. If there's foldover and no effect 
from the controls, R181 (101d2) or D116 
(BY228) could be open-circuit. In the 
latter case R154 and IC107 could fail. 

Bottom half bowing: If the bottom half of 
the raster is bowed out, the top half is OK 
and the controls work partially, IC107 is 
faulty. 

Controls have partial effect, with 
ringing on verticals: C134 (1.2nF, 1.6kV) 
in the line output stage is faulty. 

Pincushion control acts as a width 
control with the width control working 
normally: Check that there's a field ramp 
waveform at pin I of IC107. If missing, the 
link from PL102 or the track is open-
circuit. 

The jungle module 
The TDA4504B IF/timebase generator 
(jungle) chip IC001 is mounted on a 
separate subpanel, which also houses the 
TDA2545A sound W chip IC002. So 
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various IF and timebase faults can have 
their origin here. The following is a 
summary of various faults I've 
encountered. 
It might be thought that a picture shifted 
10cm to the left has its cause in this area. 
In fact the component that causes the fault 
is D734 (1N4148) in the RGB shift circuit 
on the text panel: it produces this symptom 
when it goes short-circuit. 

Ragged verticals: Can be caused by a 
poor soldered connection to the jungle 
module. R022 (3.31d2) or C017 (2•2µF) 
could be open-circuit. These two 
components are connected to pin 27 of 
IC001 and act as the APC filter in the line 
timebase generator circuit. 

Top pulling with video playback: 
Change R022 to 1.51d2, R023 to 821d2, 
C017 to 4.7µF and CO21 to 68nF. 

Line frequency drift: Check whether 
CO22 (2.7nF) is leaky 

No horizontal shift: R016 (361(S1), which 
is connected to pin 31 of IC001, is open-
circuit. This removes the feed from the 
horizontal shift control RV003. There is 
also an anti-breathing feed to this pin. 

Field roll/picture cogging: C009 (10p.F) 
is open-circuit. This affects the AGC 
action. 

Field roll: With signals from a local relay 
station, or TV games, increase the value of 
R013 from lIcS2 to 1.51c.Q. There could be a 
weak input to the sync separator (IC001 
pin 28) from IC110 in the teletext circuit 
because R211 (1.21d1) has gone high in 
value. 

Field cramping: The exact symptom is 
bottom half OK, top half severely cramped 
but with no foldover. Check R018 (15k) 
and R019 (43k.(1) which can go high in 
value. R019 can rise to about 80k. The 
junction of these resistors is connected to 
pin 5 (field feedback) of IC001. 

Height jitter: Check R027 (1 .3rvin) and 
C013 (220nF) in the field ramp circuit 
connected to pin 3 of IC001. 

Patterning on video: C012 (2.211F) is 
open-circuit. It decouples the field 
feedback at pin 5 of IC001. The symptom 
appears as instability. 

Weak picture: This symptom occurs 
when R010 (2.21c12) is open-circuit. 

Video muted by IC117: IC001 is faulty. 
IC117 is the microcontroller chip. It 
receives an ident input from IC001 (pin 
14) at pin 29. 

No picture, no OSD, raster if first anode 
voltage increased: This occurred with 
early (Clarivox) chassis when the earth 

connections to the jungle module were 
poor. These connections are rather fragile 
with a single-sided PCB. Repair using 
tinned-copper wire to strengthen the joints. 

Negative picture: If there is excessive 
video (2V p-p) at pin 6 of the module, the 
preset contrast control RV004 (11cf1) is 
high in value or open-circuit. If the video 
level is OK, check whether link LK107 on 
the main panel is open-circuit. 

Field timebase 
The field generator circuit is in IC001 on 
the jungle subpanel. Its field drive output 
at pin 4 is fed to pins 1 and 2 of the 
TDA3654 field output chip IC106 on the 
main board. There is feedback between the 
two ICs. See relevant fault notes above. 

Field collapse: IC106's supply pin 9 is fed 
with 28V via fusible resistor R140 (le), 
which may be open-circuit. If so IC106 
could be short-circuit. Check the 
components in the field scan current path: 
R147 (0.33n), C146 (3,300µF) and R141 
(0.680). Field collapse can be caused by a 
short-circuit in IC107 (TDA8145) — the 
field output at pin 5 of IC106 is fed to pin 
2 of IC107. This can cause failure of 
IC106. If so, replace IC106 but disconnect 
the link to IC107. If the field scanning is 
OK, IC107 is faulty. 

Near full field collapse: Check the 33V 
zener diode D124. 

Line pairing at top of screen: Instability 
caused by R148 (0.5W), which is 
connected in parallel with the field scan 
coils, being open-circuit. It's value 
depends on CRT type, 1200 with a Nokia 
tube, 3900 with a Philips tube or 2200 
with a Videocolour tube. 

CRT base panel 
IC601 (TEA5101A) on the CRT base panel 
contains the RGB output stages. It also 
incorporates auto grey-scale circuitry. 
Preset resistors are, unusually, added to 
balance the RGB drives, which come from 
the TDA8391 chip IC111 on the main 
board. 

It is important that the correct series 
heater resistor (R614) is fitted should the 
CRT be replaced. The value of R614 is 
3.90 with a Nokia or Philips tube, 1.60 
with a Videocolour tube. R614 is fusible. 
Fault conditions associated with this 
panel are as follows. 

Uncontrollable brightness: There is no 
HT supply to IC601. Check the fusible 
resistors R625 (1000) and R137 (100) — 
the latter is on the main board. Another 
possibility is D121 (BA157) which is also 
on the main board. 

No raster: The 12V supply at pin 2 of 
IC601 is missing. Check fusible resistor 
R612 (1 m). This assumes that the tube's 
supplies are present, in which case a raster 
will appear when the setting of the first 
anode control is advanced. 

One primary colour missing: IC601 
could be faulty. The cause could be the 
relevant feedback resistor being open-
circuit — this upsets the dark-current signal 
and cuts off the drive. The feedback 
resistors are R604 (blue), R605 (red) and 
R617 (green). They are 471S2, 1W. 

Coloured tint — any primary colour: 
IC601 is faulty. 

Coloured flashing lines: IC601 is faulty. 

Washed out pictures/slow to warm up: 
This is usually after the tube has been 
replaced or in an early production set, 
where the value of R614 is incorrect (see 
above). 

Striations: Check C610 (10nF) which 
decouples the tube's first anode supply. 

Next month 
in part 2 we will covet laults that can arise 
in the audio circuitry, the signal processing 
and switching circuitry, the tuner, the 
microcontroller system, and the teletext 
section. 
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AUDIO 
FAULTS 
Reports from 

Robin Beaumont 

Geoff Darby 

and Russell J. Fletcher 

We welcome fault reports from 
readers - payment is made for 
each fault published. See page 746 
for details of where and how to 
send reports. 

Technics SLHD51E CD player 
This player is part of a four-unit system, all 
linked together by ribbon cables. The 
customer's complaint was that after several 
hours the controls would lock up - neither 
the front-panel nor the remote-control 
buttons had any effect, but if the CD unit 
was unplugged the rest of the system 
worked normally. I tested the system for a 
week. As the fault didn't show up, the 
equipment was returned to the customer. 
Shortly afterwards another identical 

system came in with the same symptoms, 
but this time permanent. I confirmed that 
disconnecting the CD player would solve 
the problem, also that the eject button on 
the player always worked, and that taking 
off the CD player's front control panel 
enabled the tuner and tape deck to work 
normally. 
The CD player's front control panel 

uses a resistive-ladder arrangement. The 
switches short different resistors in the 
chain to chassis, the resistance change 
being detected by the control circuit. The 
control line should read open-circuit when 
no buttons are pressed, but my meter 
detected a resistance of a few kn. Further 
investigation ceased when the fault 
disappeared! 
I inspected the panel for liquid or other 

contamination, but found nothing. This 
meant that either one of the switches or the 
1,000pF capacitor must have an 
intermittent leak. As these items are 
inexpensive, I replaced all nine switches 
and the capacitor. This provided a 
permanent cure. 
The CD eject button is the switch that 

shorts the control line to chassis, so it was 
always detected correctly. R.B. 

Sony TC-TX333 cassette deck 
This was one of those increasingly rare 
faults that tests your ability to read a circuit 
diagram, understand it and reach a rapid 
and correct diagnosis. The front-panel keys 
FF, Rew, Rec, CD Sync and Eject did 
nothing, while all the other keys just turned 
the unit on and off. The first-mentioned set 
of keys are all connected to the 
tnicrocontroller chip's key-0 line, while the 
others are connected to the key-1 line. The 
chip uses a clever technique to interpret the 
effect of so many keys linked via just two 
lines. Key-0 and key-1 are in fact inputs to 
DA converters in the chip. A network of 
resistors is connected around the key 
switches, and as a result different voltages 
appear on the key lines with different key 
presses. The chip compares these voltages 
with an internal look-up table to determine 
what's required. 
In this case the key-0 line had only 0.5V 

on it with no keys pressed. As a result the 

chip thought that the on/off key had been 
used when any key connected to this line 
was pressed and, because it looked as if a 
key was permanently in use, the key-1 line 
was locked out, rendering all the keys 
connected to this line inactive. 
A new microcontroller chip got the unit 

working normally. G.D. 

Sony CD turntables 
Many Sony hi-fi models, for example those 
in the HCD-XBxx series, have a mainly 
metal CD turntable with a soft plastic 
coating on the disc-contact surface. Over a 
period of time this coating tends to pick up 
debris from discs. This can have two effects. 
First, if particles much larger than dust are 
picked up the disc may not sit flat, and thus 
wobble as it rotates. The result is poor 
'playability' in general, with the symptoms 
generally worse on later tracks. Secondly, 
the grip between the turntable and the disc 
can be reduced significantly. You can hear 
the disc sort of skid to a halt after the TOC 
reading, rather than coming to the more 
normal controlled stop. 
The cure is to clean the turntable with a 

cotton bud soaked in isopropyl alcohol. 
G.D. 

Musical Fidelity Al, A100, A120 
and MA60 
We've had several of these class A hi-fi 
amplifiers in for attention recently. They 
have either failed or have come in for 
general service - usually because the 
function switch is noisy - and seem to be 
on the point of failure. The unreliable 
function switch is a Lorlin type with silver-
plated contacts. The other problems are 
associated with components that appear to 
be underrated. Look out for component and 
PCB discoloration. Replace faulty 400mW 
zener diodes with 1W devices. Faulty zener 
diode load and output stage bias resistors 
should also be suitably uprated. Some 
electrolytics fail because they are mounted 
close to hot-running components. Uprate 
any that have to be replaced. R.J.F. 

Trio KT5550 tuner 
The owner of this tuner said there was no 
output from the left channel. With no 
service information and very little else to 
go by for this elderly unit I decided to 
replace the LA3350 stereo decoder IC. 
Lucky guess! R.J.F. 

Sony CDP-M20 and similar 
models 
We get lots of these CD players in with the 
complaint that the tray opens immediately 
after the close instruction. The cause is no 
more complex than a faulty loading belt. 
R.J.F.  • 
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Servicing 
Audio and Hi-Fi 
Equipment 
'Its readers will benefit from its wealth of 
easily assimilated information, and repairs 
hitherto thought impossible will speedily 
become routine. And the first may well cover 
its purchase price. Congratulations on a 
comprehensive, well-written and lucid work' 
Electronics Informer 
'Interesting, entertaining and useful for both 
practitioners and teachers. All round a 
satisfying book which deserves to be 
considered as a tool rather than an ornament 
collecting dust on the shelf.' 
Skillset Newsletter 
Service engineers and technicians have come 
to regard this book as essential to their work. 
As a bench-side companion and guide it has no 
equal. Its purpose is to ease and speed up the 
processes of fault diagnosis, repair and testing 
of all classes of home audio equipment: 
receivers, amplifiers, recorders and playback 
machines. The mechanics and electronics of 
domestic audio are examined by Nick Beer in a 
down-to-earth and practical way, concentrating 
on what goes wrong, how to track down 
problems, and how to solve them. 
A symptom index and comprehensive 
manufacturer and supplier guide allow quick 
access to specific advice and suggestions. 
The third edition is bang up to date with the 
latest technology - DVD, CD Recordable, PC 
audio systems. There is also new material on 
PA equipment. 

* Essential bench companion for all service 
engineers. 

• New technology such as DVD and 
expanded material on MiniDisk will ensure 
another successful launch to this new 
edition 
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Servicing Audio and Hi-fi Equipment 
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Name 

Address 
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Method of payment (please circle) 

Mastercard/Viso/Cheque/PO 
Cheques should be made payable to 
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AT A LIFE 
The joys of tench fishing. An early start then a mixed bag of TV faults - and a 
camcorder problem. Donald Bullock's servicing commentary 

I suppose 1 brought it on myself. There's no 
ishing like tench fishing, and I've sung its 

praises so often to Paul and Steven that they 
are now hooked on it. That's why I 
sometimes have to open and look after the 
shop on my own. At times it can be a bit 
much for one person. 

Arrival 
Three people were waiting outside when I 
arrived the other morning. I knew them all. 
There was Quiet Norman Glutton, who was 
sitting on a huge Ferguson TV set eating a 
pasty. The others were a regular oriental 
customer, Mr Bakwa Ng, and the 
domineering Mrs Runner with her son 
Clarence. If they hadn't all seen me drawing 
up I think I'd have fled past and hammered 
on the door of the Red Lion to ask for a large 
brandy. 
"Hi Don" said Quiet Norman as I got out 

of the car. "Take the old girl's set in, will 
you? While I pop along to Crubbs Foodstore 
to see what they've got to eat. I'm famished." 
The telephone rang as we entered the 

shop. "Joo do calls the same day" a voice 
said. 
"We do our best" I replied, "where are 

you?" 
"Baker's Way" the voice continued. 
"Sorry" I said, "where's that?" 
"First left at New Zealand, just past 

Australia" said the voice. There was frenzied 
laughter, then he hung up. 
I looked at the phone, then hung up too. 
"Good morning, Donald, I am being glad 

to see you" said Mr Ng with a smile. 
"There's a loose wire in my set. It's giving 
me only a line." 
He presented me with a Goodrnans 

Compact 110, and I wrote 'field collapse' on 
the card as he departed. I looked at Mrs 
Runner. 
"Tell Mr Bullock about our telly, 

Clarence" she ordered. 
Clarence looked up and made to speak. 
"It's gone wonky, ain't it Clarence?" she 

cut in. "Tell Mr Bullock what was on 'im 
when 'e went". 
Clarence opened his mouth but wasn't 

quick enough. 
"It was that fat woman, that Whimpey 

Opera, wasn't it, Clarence? Now tell Mr 
Bullock." 
Clarence made another attempt. 
"Cat's got 'is tongue I think" she 

continued, "it's our Bush, Mr Bullock. Dead. 
Now Clarence, shut up and get the set outa 
the car for Mr Bullock." 

Norman's Fergie 
As they left Quiet Norman returned, 
paring at a pie with his pen-knife. 
"Ain't bad pies" he announced. "The 

Fergie belongs to my new girlfriend. Dopey 
and loaded, 'er is. Hikes 'em that way." 
"What's wrong with it?" I asked him, 
"Nuthin', 'er's all right" he replied. 
I leaned forward. "The set, Norman, the 

set." 
"Aw. Silly picture." 
I wrote 'silly picture' on a job card as he 

departed, still busy with his pie. 
The set was a Ferguson D68N, which 

means the ICC9 chassis. When I got it on 
the bench and switched it on I found that the 
sides of the picture were bowed. I've had 
EW trouble before with these sets, and it 
didn't take me long to home in on the 
BD675 EW diode modulator driver 
transistor TL40. It was warm — and short-
circuit. 
Starting the day with an easy repair is 

always cheering. I fitted a replacement 
transistor and switched on again. But what's 
this? Still a silly picture! 
I applied a fingertip to the new 

transistor, which was warm. It was also 
short-circuit. What had blown it? My gaze 
settled on CL42 (4-7µF, 160V), which 
generates the collector supply for TL40. 
When I removed and tested it I found it was 
dead short. Once a new capacitor and 
transistor had been installed there was a 
sensible picture. 

No zoom 
As 1 struggled to get the Fergie TV off the 
bench, ready for collection, the lovely 
Cassandra Grant came in with her Panasonic 
camcorder and W.D., her dim boyfriend. 
"It won't zoom, Mr Bullock" she purred. 

"It was all right until W.D. used it, wasn't it, 
dear?" 
"Huh?" said W.D. 
"What did you do to it?" I asked, turning 

to W.D. 
"Nuthin', I dunno, just nuthin'." 
The camcorder was a Panasonic NVG2. 

Its lens had zoomed in but was reluctant to 
zoom out. As Cassandra and her boyfriend 
had ambled off, I began dismantling the 
camcorder to get to its lens assembly. The 
zoom motor has an attached reduction 
gearbox, to give a slow and smooth zoom 
action. This had seized up, and I couldn't 
free it. SEME supply the motor and gearbox 
as a single unit, part no. VEM0408. I 
ordered one and put the camcorder aside. 

Only a line 
I decided to tackle Mr Ng's little set next. 
Field collapse, eh? When I tried the set the 
fault was nothing of the sort. It was line 
collapse. So I followed the line scan coil 
wires from the yoke and came to the 
coupling capacitor CHOI (4.7µF). It was a 
bit of a gooey mess, and proved to be open-
circuit when I removed and tested it. 
I cleaned around the area and fitted a 

replacement. This did the trick, restoring the 
line scan action. 
Then the phone rang. I answered it. 
"Is that the television shop?" an anxious 

voice asked. "Here, the top of your roof's 
ablaze. I've just driven past in my car." 
I dropped the phone, ran out and looked 

up a the roof. No sign of any fire. I ran back 
in and picked up the phone. Frenzied 
laughter. 
"Who's that?" I yelled, but the line was 

dead. 
The last time I'd had some silly phone 

calls it had been Ribby Ellis, the self-styled 
practical joker. Was he back in town I 
wondered? 

The dead Bush 
Ah well, time to have a go at Mrs Runner's 
set. It was a Bush 2169, and was indeed 
dead. I took the back off and checked for DC 
voltages. Nothing. So I moved back to the 
chopper circuit. No voltage anywhere, not 
even AC. 
I then saw that the mains fuse had died a 

violent death. The P3NA990 chopper 
transistor Q1 could well have been the cause, 
and a check showed that it was dead short. 
Did it just die or was there a cause? I peered 
about in the area and saw some pappy high-
value resistors. I don't trust high-value 
resistors, so I unsoldered and checked the 
ones here. Sure enough, two had gone high 
in value. R5 had risen from 6801d2 to 8301d2 
while R4, which should have been 270kil, 
was virtually open-circuit. 
I replaced the P3NA990 and the two 

resistors, gritted my teeth and switched the 
set on. To my relief an excellent picture 
appeared. 
Once I'd boxed the set up and got it on to 

the floor I peered out of the window. It was a 
gentle, sunny day, just right for tench fishing. 
I looked at my watch. Time the boys were 
back. Why should I be slaving here while 
they were lolling about the banks? Then their 
car drew up and in they came. 
"Had a nice time?" asked Steven. 
"Not one bit" I replied, "and I think I'm 
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going mental. I've had over thirty idiots in 
and four crazy telephone calls. How many 
tench did you get?" , 
"Didn't get one bite" came the reply. 

A huge Sony 
Just then Mr Macquater came in. He doesn't 
see straight. He looked at Paul with one eye 
and Steve with the other. 
"Hello Don" he said, "it's a big 'un, I'm 

telling you." 
"Never mind" I replied, "let's take a look 

at it." 
Steven and Paul went out to his car and 

returned with a huge 29in. Sony set, Model 
KV29F1. It's fitted with the BE3D chassis. 
"Picture's all right at first" said 

Macquater, "then goes like this." He pulled 
himself into an arc. 
Steven took the set on. "It'll probably be 

dry-joints" he commented, looking around 
the line output section. He found some 
around the 2SC4793 EW modulator driver 
transistor Q801. Once they had been 
resoldered the set was OK. 

Church Hall set 
An enormous old car bounced to a stop 
outside. The rotund Reverend Goode eased 
himself out at one side while his curate, 
Deacon Blande, alighted from the other. 
They came in. 
"Ah Donald" sang the Reverend, "I trust 

you are well. Now then, I have this massive 
television set in the boot. It's from the 
Church Hall. Been frightening the old folks 
it has. Ticking, or something, they say." 
We all went outside to get the TV, which 

was a 29in. Daewoo GB2898ST (CP775 
chassis). The reverend gentlemen then went 
on their way as we struggled to get the set in 
and on to the bench. 

"The Reverend Goode" he 
said. "Very upset. Seems his 
curate tried to phone us to see 
if they'd left their remote 
control unit. Got a wrong 
number and suffered terrible 
abuse. He fainted. Whoever 
would have done such a thing? 

It was tripping. Paul took the back off 
and started to look around inside. A check 
on the 2SD1880 line output transistor Q401 
revealed that it was short-circuit. So was the 
BY228 diode D403 in the EW modulator 
circuit. After replacing them, Paul switched 
the set on again. A picture came up, but 
there was severe EW distortion. 
He decided that D403's demise could 

well have damaged the 2SB546 EW driver 
transistor Q403, and was right. He also 
checked the associated 6-8 g, 50V bipolar 
electrolytic C302, which was also short-
circuit. But replacements failed to cure the 
fault. 
Q403, a pnp transistor, had no voltage at 

its emitter. What else was there around 
here? A series resistor, R406 (4.7S-1, 0.5W 
fusible). But where was it? After some 
searching it was discovered in a hideaway 
position, behind a heatsink close to C302. It 
was open-circuit, presumably the result of 
Q403's failure. Replacement of this item 
completed the repair. The set then produced 
a picture with normal scanning — and 
excellent quality. 

A Roberts Radio 
Our next visitor was old Stan, who was 

carrying an ancient Roberts portable. 
Steven gave him a smile. 
"This wireless o'inine's stopped 

working" he croaked. "I reckon there's 
someone in there." 
"Shouldn't think so" Steven said, "but 

I'll take a look for you." 
It was the battery of course. Once a 

replacement had been fitted the set sprang 
to life. 
"Wonderful" said old Stan, "only I 

thought there was someone in there." 

Confusion 
Steven slipped next door for some 
cigarettes. Then the telephone rang. I 
answered it, expecting more jokery. 
"Nyahhy wah, nyn wouh trol" said the 

earpiece. Just what I'd been waiting for. 
I'd give him a piece of my mind. 
"Just get off the phone and stay off it" I 

said calmly. "A Godless oaf whose idea is 
to mess busy people about needs his mind 
seeing to. To hell with you, and that's 
final." Then I slammed the phone down 
and sauntered out the back to put the kettle 
on. 
"I sure told him" I said to Paul. 
The phone rang again as Steven returned 

with his cigarettes. He answered it. 
"Why, hello Reverend. What? Good 

gracious, how terrible. Yes, I agree, too 
awful. Yes, it is here. It was left on the 
counter. See you later, Reverend." 
As he hung up he had a puzzled 

expression. "The Reverend Goode" he 
said. "Very upset. Seems his curate tried to 
phone us to see if they'd left their remote 
control unit. Got a wrong number and 
suffered terrible abuse. He fainted. 
Whoever would have done such a thing ? 
And I wonder what he said." 
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Player servicing 
In this second part of his new series 
K.F. Ibrahim starts an account of how DVD 
players work. The basic block diagram 
description is followed by an investigation 
of the laser unit then the derivation of 
error signals and the operation of the 
servo system 

Last month's instalment dealt with the characteristics of DVD discs and the way 
in which the recorded video and audio 

signals are first digitised, encoded and then 
stored on the disc as channel data. This time 
we'll concentrate on how a DVD player 
functions. 

Basic player block diagram 
A simplified, basic DVD player block diagram 
is shown in Fig. 9. The optical unit (OPU) 
generates the laser beam that scans the disc, 
and also detects the reflected beam, thus 
reading the data pattern (pits and lands) 
recorded on the disc. Its output consists of a 
varying RF signal, which is produced by the 
pits and lands, and error signals for servo 
control (focusing and tracking). The next block 
amplifies the RF signal to a level suitable for 
feeding to the RF processor, and processes the 
error signals which are passed to the servo 
control section. 
The functions of the RF processor are as 
follows: RF signal conditioning; clock signal 
extraction; 16/8 demodulation (EFM+); 
frame/sector sync detection; and error 
correction. Its output is the programme data 
stream, which consists of the video, audio and 
other PES data, and a disc speed control signal. 
The associated DRAM stores recorded data 
sectors as they arrive, enabling the processor to 
rearrange them as the original blocks for error 
correction. Demultiplexing separates the video 
and audio PES data for feeding to the A/V 
decoder block. This operates with a DRAM that 
stores picture information so that inter-frame 
decoding can be carried out, and also serves as 
a one-second audio delay for lip sync. 
The function of the video buffer is to store 
video frames to ensure a seamless video 
display when the OPU is re-reading or 
searching for a disc sector. This is followed by 
an NTSC/PAL encoder which incorporates a 
digital-to-analogue decoder. It produces an 
NTSC or PAL encoded output suitable for 
feeding to the TV monitor in use. 
How these blocks are integrated in IC form 
depends on the chip set used. There has already 
been some increased integration to reduce the 
chip count. Philips for example has introduced 
a system-on-chip (SoC) IC that integrates the 
functions of system control and AV decoding, 
while Sanyo has developed a chip that 
integrates the functions of RF processing, 
demultiplexing and AV decoding. 
Note that the RF signal produced by the OPU 
is an analogue signal that has to be converted to 
digital form by the RF processor. It's an 
irregular waveform that can be properly 
observed only by using a digital storage 
oscilloscope. If an analogue oscilloscope is 
used, a pattern known as the eye — because of its 
shape — can be observed. The minimum 
analogue oscilloscope bandwidth for this 
purpose is 40MHz (20MHz for CD playback 
use). The amplitude of the eye pattern represents 
the laser strength and is specified by the 
manufacturer. 
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Fig. 9: A simplified, basic DVD player block diagram. 
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The OPU 
This is probably the most critical part of 
a DVD player. It generates the laser 
beam, reads the recorded data which is 
fed out as an RF signal, and produces 
outputs to ensure that the beam is 
focused and tracks correctly. 
The OPU is mounted on an arm that 
positions it physically with respect to the 
disc, moving the unit in and out to follow 
the spiral track or read different sectors 
of the track. The OPU must be able to 
read SL and DL DVD discs and also 
conventional audio CDs. This means that 
it must be able to generate laser beams at 
different wavelengths, 650 or 635nm (red 
laser) for DVDs and 780nm (blue laser) 
for CDs. It must also be able to focus at 
different depths (to cater for dual-layer 
discs). This can be achieved in three 
different ways: by using a single-lens 
holographic arrangement, with an 
aspherical lens to focus at different 
depths; by using a twin-lens arrangement 
with two different lenses; or by using a 
twin-laser arrangement which has two 
separate laser and lens assemblies. 
Fig. 10 shows the main components of 
a laser optical pickup unit. The laser 
beam is generated by a low-power 
aluminium-gallium-arsenic (AlGaAe) 
semiconductor diode. The collimator lens 
adjusts the beam so that it follows a 
parallel path on its way to the optical 
grating lens, which bends the laser beam 
so that there are then two beams, a main 
beam for reading the data stream and a 
side beam for tracking purposes. This is 
followed by the beam splitter. Before it 
reaches the disc, the beam is focused by 

the objective lens. 
The laser beam penetrates the disc 
surface and is reflected back towards the 
objective lens by the record layer. 
Provided the beam is precisely focused, 
the reflected beam returns along the same 
path as the incident beam, towards the 
beam splitter. This turns the reflected 
beam through 90°, directing it towards 
the photodiode detector assembly via the 
detector lens. 

Focal depth and numerical 
aperture 
Since the track pitch is only 0.741.tm with 
a DVD and the minimum pit length is 
only 0-4p.m (see Table 4 for a 
comparison with CD track 
characteristics), the size of the spot that 
reaches the disc's information layer has 
to be very small — so that it can 
distinguish the pits and avoid reading 
adjacent tracks. For DVD reading the 
laser spot diameter is set at 0.54µm (the 
figure for a CD is 0.87µm). 

Objective 
lens 

Beam 
splitter 

Optical 
grating 

Collimator 
lens 

Laser diode 

Disc 

Reflected 
beam 

Photodiode 

Detector  array 

lens 

Fig. 10: The main components of a laser 
optical pickup unit. 

Spot diameter is directly proportional to 
the wavelength of the laser beam and 
inversely proportional to the numerical 
aperture (NA) of the objective lens. 
Mathematically, this is expressed as W = 

Table 4: Comparison between CD and DVD parameters. 

Parameter 

Track pitch 
Min. pit length 

Linear velocity 
Channel bit rate 
Objective lens 
Numerical aperture 
Wavelength 
Spot diameter 

CD 

1.6pm 
0.84pm 

1.21m/s 
4.3218Mbits/s 
plastic 
0.45 
0.78pm (red) 
0.87pm 

0•74µm 
SL 0.40µm 
DL 0.44µm 
3.49m/s 
26.16Mbits/s 
glass 
0.6 
0.65pm (blue) 
0.54pm 

TELEVISION October 2001 735 



Fig. 11: The photodi-
ode detector array. 
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Fig. 12: How the focus error signal (FE) is derived. (a) Correct beam focusing. (b) 
Situation when the distance between the OPU and the disc is too great. (c) Situation 
when the OPU and the disc are too close. 

Fig. 13: Tracking control. (a) Use of 
two additional photodiodes, E and F, 
and an op-amp to produce a tracking 
error signal, TE. (b) Correct tracking. 
(c) Incorrect tracking, either to the 
right or left of track centre. 
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k/(2 x NA), where W is the spot diameter 
and k is the wavelength. The numerical 
aperture works out at 0.6 (compared with 
0.45 with a CD). 
The effect of this larger NA is to 
reduce the focal depth, which in turn 
means that the readout is more sensitive 
to disc thickness and other irregularities. 
The first problem is overcome by 
making the thickness of the disc 
substrate 0.6mm, the latter by increasing 
the disc's stiffness through gluing two 
substrates together (see Fig. 1 last 
month).The optical head is still sensitive 
to disc warping however — this tilts the 
disc. As the optical head moves across 
the disc during playback a changing tilt 
angle produces what's known as a skew 
error, which affects the reading of the 
data. For this reason a tilt or skew sensor 
is mounted on the surface of the optical 
unit. It produces a skew error signal, 
which is used to ensure that the optical 
head moves in parallel with the surface 
of the disc. 

The photodiode detector 
assembly 
An array of four photodiodes is used to 
detect the strength of the reflected beam. 
Fig. II shows the arrangement: the 
outputs from the photodiodes (A, B, C 
and D) are added together to provide the 
RF output signal. Since the pits and land 
reflect the beam at a different strength, 
the output represents the recorded ones 
and zeros. 

Obtaining a focus error signal 
When the laser beam is correctly focused 
its reflection forms a circular pattern at 
the centre of the four photodiodes, as 
shown at (a) in Fig. 12. To obtain a 
focus-error signal (FE) for servo control, 
the photodiode outputs are also fed to the 
inverting and non-inverting inputs of an 
operational amplifier. With correct 
focusing A+C=B+D and the output 
from the op-amp is zero, as shown at (a). 
If the beam is incorrectly focused it takes 
on an elliptical shape at the diodes, as 
shown at (b) and (c). 
When the distance between the OPU 
and the disc is too great, output A + C is 
greater than output B + D. As a result a 
positive-going output signal is obtained 
from the operational amplifier, see Fig. 
12 (b). The opposite situation, when the 
OPU and the disc are too close, produces 
a negative-going output from the op-amp 
as shown at (c). 

Tracking error signal 
In addition to the main beam, which is 
used to generate the RF and FE signals, 
the grating lens produces two side beams. 
After reflection these are directed to two 
separate photodiodes, E and F, at the 
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sides of the main photodiode block, see 
Fig. 13 (a). When the tracking is correct, 
as shown at (b), the outputs from 
photodiodes E and F are equal. They are 
fed to the inputs of an op-amp which thus 
produces zero output. If there's 
mistracking, i.e. the main beam is slightly 
to the right or left of track centre, the 
output from E will greater than F or vice 
versa. As a result the tracking op-amp 
will produce an output (E — F = TE) 
which is either positive- or negative-
going depending on whether the 
mistracking is to the right or left. This is 
illustrated at (c). 

The two-axis tracking and 
focus actuator 
The objective lens is mounted between 
two separate coils (focus and tracking) 
which are at right-angles to each other 
and are within the magnetic field 
produced by a permanent magnet, see 
Fig. 14. This assembly can move the lens 
in the horizontal and vertical directions 
to provide tracking and focusing 
correction respectively. 
Current through the tracking coil A 
moves the lens horizontally while current 
through the focus coil B moves the lens 
vertically. 
Because of the smaller pit size and 
closer tracks, the two-axis actuator used 
with DVDs is smaller than that used with 
CDs. 

Servo control 
Fig. 15 shows the basics of a DVD player 
servo control system in block diagram 
form. The RF amplifier receives the 
OPU's RF output signal, which it passes 
to the RF processor via a low-pass filter. 
It also receives separate signals from the 
various photodiodes, including skew 
sensor diodes G and H. These are 
processed to produce four error signals: 
focus error (FE), tracking error (TE), 
pull-in (PI) and tilt (or skew) error. 
The servo DSP (digital signal 
processor) receives these signals and also 
a spindle control signal from the RF 
processor. This spindle control signal 
depends on the data flow rate and thus 
the speed of the disc. The outputs from 
the DSP are fed to drivers which, in turn, 
control the relevant actuators and motors. 
The servo DSP is fully programmed and 
controlled by the syscon microprocessor 
chip. 

Start up 
When the tray is closed or when play is 
selected a servo start-up routine is 
initiated. It carries out the following 
operations: disc diameter identification; 
disc type identification (DVD or CD and 
SL or DL for DVDs); and auto 
adjustments. 

The following action will thus be 
observed: the spindle motor rotates the 
disc at a relatively high speed; the sled 
motor moves the OPU across the disc, 
from the centre to the circumference and 
back again, to determine its diameter; the 
two-axis actuator moves the objective 
lens up an down, a process known as 
focus search; simultaneously the 
objective lens is moved sideways to 
establish accurate tracking. 
If the tracking error voltage is low, i.e. 
0.4V or less, the inserted disc is a DVD. 
A CD, with its wider track pitch, will 
produce a higher TE voltage of around 

Fig. 14: Operating principle of a two-
axis tracking and focus actuator. 
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Fig. 15: Block diagram of a DVD servo-control system. 

2V. This distinction provides CD/DVD 
detection 
The difference between a single- and a 
dual-layer DVD is indicated by the 
intensity of the reflected beam. The pull-
in (PI) signal supplies this information. 
It's obtained during the focus search 
process. A high PI signal of about IV 
indicates that the data layer is highly 
reflective, i.e. it's a single-layer disc. A 
low PI of about 0.5V means that the disc 
is of the dual-layer type. 

Tracking control 
Accurate tracking is ensured by the two-
axis device's horizontal actuator for 
small adjustments and the sled motor for 
larger adjustments. The sled motor keeps 
the OPU moving along the spiral track 
and, where necessary, introduces a jump 
when a different sector of the track is to 
be read. 
The sled error (SE) is calculated within 
the servo DSP, which monitors the 
tracking error (TE) signal. The low-
frequency component of the TE signal, 
the result of the gradual spiralling of the 
track towards the outer circumference of 

the disc, is used to control the sled motor. 
The high-frequency component, caused 
by the jerky track itself, is used to control 
the tracking actuator. 

Tilt/skew control 
The skew sensor uses two photodiodes 
(G and H), one at each side of the disc, to 
detect disk tilt or skew. If the disc is not 
parallel with the OPU, the reflected light 
at each photodiode will be unequal. The 
tilt motor is then activated to make a 
correction. This correction is made once 
only, at the beginning of disc playback. 

Next month 
Next month's instalment will complete 
our examination of the DVD player. 
Subjects covered will include system 
control, the user interface, the AV 
decoder and DVD audio processing.  • 

K.F. Ibrahim is Senior Lecturer at 
the College of North West London 
and is author of several books, 
including Digital Television and 
Television Receivers. 
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Terrestrial DX and satellite TV 
reception reports. News on 
broadcast TV and satellite band 
changes. International DU 
update. Aerials for Band I 
reception. Roger Bunney reports 

DX and Satellite Reception 
T errestrial DX-TV reception varied a lot during July. Early 
in the month things were really humming then, towards the 

middle of July, Sporadic E propagation died away. Finally 
there was a lift at the end of the month, with a welcome flour-
ish across Bands I and II. 
Dramatic VHF action in the radio amateur bands has been 

reported. First there were transatlantic 50MHz (6 metre) multi-
ple-hop SpE openings on May 25th and 31st, with communica-
tions between the UK and both the US and Canada. Unusually, 
both openings occurred during day-time hours, from approxi-
mately 1200-1600. And on May 26th there was, during the 
evening to about midnight, two-way tropospheric communica-
tion at 144MHz (2 metres) between the UK and the Canary Is, 
a distance of some 3,000km. 
During a multiple-hop SpE opening a few days earlier, on 

May 18th, there was two-way amateur radio communication 
between the UK and stations in Jordan, Israel and Egypt. 
Amateur callsign VQ9I0 was heard during this opening and 
several contacts have been confirmed between VQ9I0 and 
amateur radio stations in the southern UK. Station VQ9I0 is 
on the Chagos Archipelago in the Indian Ocean, about 
1,500km south west of Sri Lanka. This is an amazing distance, 
about twice that of the main UK-Jordan/Egypt propagation 
skip. My thanks to the RSGB bulletin Radcom for this infor-
mation. 

Shot from an outside broadcast report on talks at Smithsburg, 
Maryland, relayed via the NSS K Reuters Atlantic lease. 

My own experiences of transatlantic SpE TV reception have 
always occurred between about 1900 through to late evening, as 
the MUF has risen to ch. A5 (77.25MHz video), with many co-
channel signals present on the lower channels and less interfer-
ence on the higher ones. N. American SpE TV can occur between 
late July and mid-August. A good indication is to check for ch E3 
reception from RUV (Iceland) first. 
Here's the collated SpE TV log for July: 

2moi TVE (Spain) chs. E2-4; RAI (Italy) chs. IA, B; TVA 
(Italy) ch. E3—; TeleA (Italy) ch. E2—; Canal + (France) 
ch. L3; RTL Klub (Hungary) ch. R2; RTP (Portugal) ch. 
E3. 

3/7/01 RAI IA, B; RTP E3, 4; TVE E2-4; RTL R2;TVA E3—; 
TeleA E2—; ORT (Russia) R2. 

4/7/01 RAI IA, B; TVA E3—; TeleA E2—; TVE E3; RTP E3; 
ORT R1, 2; NRK (Norway) E2-4; SVT (Sweden) E2, 3; 
TVR (Romania) R3; ETV (Estonia) R2. 

5/7/01 RTL R2; RAI IA; TVA E3—; TVE E2; RTP E3. 
6/7/01 NRK E3, 4; LTV(Latvia) R2; RTL R2; RTP E3;TVE E2-

4; RAI IA; TVA E3—; HRT (Croatia)E4. 
7/7/01 TVE E2, 4; C+ L4; RAI IA; RTP E3. 
9/7/01 TVE E3. 
10/7/01 TVE E2; RTP E2-4 (see note below). 
11/7/01 RTL R2; TVE E2, 3; RTP E3; RAI IA, 13; TVA E3—; C+ 

L3. 
12/7/01 NRK E4; RAI IA; RTL R2. 
14/7/01 RAI IA. 
17/7/01 TVA E3—; RAI IA. 
19/7/01 TVE E3. 
2 117/01 RTP E3; SVT E2. 
22/7/01 RAI IA; RTL R2; LRT (Latvia) R2; UT (Ukraine) R2. 
26/7/01 NRK E3; SVT E2. 
28/7/01 LRT R2; NRK E2, 3. 
29/7/01 RAI IA, B; TVA E3—; TeleA E2—; TVE E2-4; RTP E3; 

Rai R2; TVR R2. 
30/7/01 RAI IA, B; TeleA E2—; TVA E3—; C+ L3, 4; TVE E2. 

RTP ch. E4 received on the 10th by Peter Schubert, Rainham 
is either a mainland 50W relay or a 180W transmitter in the 
Azores. 
The 2001 Sporadic E season was reasonably active though 

short-lived. Propagation was mainly on a north-south axis, bring-
ing Scandinavian and Iberian signals to the UK. The Italian shop-
ping channels TVA (53MHz video) and TeleA (47.9MHz video) 
were received quite often: reception of the main RAI transmitters 
was less frequent — strange. 
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Satellite sightings 
Though most satellite TV signals are now digital, analogue ones 
are still present. They are confined to main-line programming, 
and are often duplicated in digital form somewhere. The 
Albanian TVSH channel continues to provide a strong analogue 
PAL signal across the UK. It comes up during the evenings via 
Eutelsat II F3 at 21.5°E. Check at 11•556GHz horizontal — the 
audio is at 6.5MHz. On July 18th the channel carried live OB 
football from 1900 hours. 
At the same time, just up the tuning scale, horse-racing was 

being uplinked by SISLink. This was a digital feed at 11•686GHz 
H (SR 5,632, FEC 3/4), with the identification "8MHz basic". 
Afternoon and evening horse racing can often be seen at the top 
end of II F3's Ku-band coverage. Various sports events are at 
present being carried. Late on Sunday morning, the 22nd, a 
locked-off shot appeared via SIS02 UKI-27. It appeared to be an 
almost deserted circular running track and was interspersed with 
colour bars. This was at 11•663GHz H (SR 5,632, FEC 3/4). 
July 22nd was during the course of the G8 summit talks at 

Genoa, with the attendant demonstrations. That morning Jonathon 
Hunt of Sky News transmitted a live report from Italy, using 
SIS26 coder 1 UKI-257 Genoa Sky News'. This was at 
11.041GHz H (5,632 + 3/4). Unlike other uplinkers, SISLink 
tends to use different frequencies. For example the SISLinlc-13 
UKI-147 truck that covered the riots in Bradford on the 9th for 
Sky News used 11•692GHz H. On the 26th it covered premier 
Blair leaving a field in Cumbria via helicopter, this time at 
11.047GHz H. 
Eutelsat ff F3 resembles a busy railway station, with activity 

constantly changing over the course of a day. If I scan down from 
11•750GHz at say 1700 hours it will be worth doing a second 
scan twenty minutes later. Various transmissions pop up, do their 
bit, then cut and run. 
The Americans took a great interest in the Tour de France this 

year, with a daily edited report of the day's cycling for the US 
networks. This was carried by Channel 1 in the Globecast multi-
plex at 11.590GHz V (SR 20,145, FEC 3/4) via NSS K (21-5°W). 
On the 24th a teleport Stateside switching error occurred. The 
Outdoor Life Network caption appeared inlaid over colour bars 
via the Reuters 11•462GHz V lease. The transmission was sud-
denly cut, reappearing a few minutes later within the Globecast 
channel package at 11•590GHz V. The transmission originated 
from Stamford, CT. 
The Digichat web site (see satellite news) had said that the 

Tamil TV Network is carried in the clear via Hot Bird (13°E). 
Following the Tamil Tigers raid on the Sri Lankan airport on July 
24th 1 checked at 12.245GHz H (SR 27,000, FEC 3/4) and found 
about eight channels, including the Tamil TV Network (TTN), 
but unfortunately encryption had arrived. A mass of international 
programming is now available at 13°E. 
A couple of reports have drawn attention to the fact that the 

BBC is using Telecom 2A (8°W) and Telecom 2B/D (5°W) for 
regional feeds. Edmund Spicer (Littlehampton) and Roy Carman 
(Dorking) have both found that BBC OBs are active between 
11.569GHz V and 11•690GHz H. Edmond noted that UKI-16 
was using an SR of 6,111, while Roy saw another tiKI-16 feed 
that used the more common 5,632 SR. A few BBC uplink trucks 
now use an SR of 4,898 and FEC 7/8. One of the feeds to 
London was encrypted. 
Roy found an Italian channel, Tell you your fortune, via 

Telecom 2A at 12•702GHz V, with SR 2,500 and FEC 2/3. He 
describes it as doubly appalling. The male presenter defies 
description, and the OB is rebroadcasting an analogue feed with 
heavy hum on both the video and audio. 
Several sat-zappers noted test transmissions in mid-July from 

the newly launched Astra 2C, then at 32-5°E. This was prior to its 
move to 19-2°E to provide back-up for the ancient Astra IA. 
Following a couple of reports in TeleSatellite magazine I have, 

over the past few weeks, been intermittently checking the 245-
270MHz band for reception of Asian and American studio-to-

Shot from an ORT (Russia) PTP channel programme. 

transmitter links (STLs) that use the 300MHz band (i.e. 50MHz 
higher). The 300MHz signals travel out into space and are 
received by US military satellites which provide 50MHz down-
conversion and 'inadvertent downlinking'. It's these downlinks 
that provide reception of the Sil signals. Basic equipment and a 
scanner does work — signals are present. More on this next time! 
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Broadcast news 

Isle of Man: A local station, Manx TV, is to open in early 2003, 
based in Douglas. It will provide local entertainment, news and 
sport. As part of the Your TV local TV group it will operate 
around the clock, like the Isle of Wight RSL station TV 12. At 

Crossed wideband Band I dipoles with, above, a discone aerial, 
chimney-mounted at Roger's home. 

Roger has been experimenting with this double-discone wideband 
aerial, Model DD1300, which is mounted on a temporary mast in 
the garden. 

present Manx TV is establishing a channel in conjunction with 
NTL. 
All UK-TV RSL details, both on-air stations and planned 

allocations, are listed at 
http://www.itc.org.uk/divisions/eng-div/trans/r-s-l.htm 

New Zealand: A Maori-language TV channel is being consid-
ered as part of the TV4 network. About a million households 
can at present receive the commercial terrestrial TV service 
TV4, out of a total household count of 1.2m. 
China: The Beijing-based CCTV national TV service has 
opened two new channels, CCTV-10 which is broadly educa-
tional and CCTV-11 which provides classical music, dance and 
opera. These analogue channels will be available in the Beijing 
area initially then extended to other population centres. 

International DTT update 
RTE (Ireland) is to open four DTI' channels by the end of 2003: 
a 24-hour news channel should be on air by the end of 2002. 
The first Portuguese M T services should already be on air, run 
by the Plataforma de Televisao group. They will include the 
RTP and SIC networks. The Czech Republic intends to open 
DIT services in late spring 2003, aiming for 90 per cent cover-
age within three years and an analogue switch-off in 2012: pub-
lic service broadcaster CST and the commercial channels Prima 
and Nova are guaranteed coverage. Sweden is encouraging rapid 
take-up of DTT by the public, with a proposed analogue switch 
off in 2003, though this short timetable is thought to be imprac-
tical. There's already a rapid expansion of DIT programming 
and more services are signing up for the available multiplexes. 
Australian DTI' is expanding, with services in Darwin, 

regional Queensland, Victoria and Tasmania due to be in opera-
tion by March 2003. All main areas are to have dual analogue 
and digital services by early 2004. 
DTT is to start in the three main Japanese cities by the end 

of the year, with nationwide coverage expected by 2006 and an 
analogue switch-off in July 2011. Vietnam has just started 
DVB-T test transmissions, using the COFDM modulation tech-
nique. 

Aerials for Band I reception 
The Band I aerial system I've been using recently is quite mod-
est compared with previous years, consisting of two horizontal 
wideband dipoles mounted at 90° to give either north-south or 
east-west reception. An external Nevada Communications VHF 
relay unit is used to select the output from one dipole or the 
other, feeding it to a single downlead. On the same mast, 
though not too clearly visible in the accompanying photograph, 
there's a D160 wideband discone aerial. It's a standard discone 
with an inductively-loaded vertical whip to enhance low-VHF 
performance. A discone provides wideband coverage with low 
gain. Out of interest, I used the discone aerial one torrid 
evening to check a TeleA signal. Remarkably, reception was 
stronger with the discone aerial than with either of the wide-
band dipoles. The results I obtained during several SpE open-
ings encouraged me to experiment further. 
Nevada Communications also supplies a double-discone 

aerial, Model DD1300, which has a second, upper array of 
longer cone elements. This suggested improved VHF perfor-
mance and, as the offer price was very reasonable at just under 
£40, I decided to buy one. I mounted it at about 14ft (aerial 
centre) on a temporary mast in the garden. In this position 
there's clear signal pick-up from the south but the aerial is oth-
erwise screened by nearby buildings. This situation provides an 
unfair and demanding test for comparison with reception via the 
Band I dipoles, which are at 30ft and clear to the horizon all 
round. The output from the DD1300 is taken indoors via a 
coaxial tieline (CT125), with a switcher for selection of the out-
put from either the DD1300 or one of the dipoles. 
The results I've obtained with the DD1300 are startling. In 

many cases the DD1300's signal output is far higher than that 
from either of the wideband dipoles. A TeleA signal often pro-
vides a visible picture when no signal is apparent from the 
dipoles. The situation is similar with TVE signals from Spain. 
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The improvement is greatest with shorter-skip signals, which 
suffer from polarisation shift. It seems that a horizontally-
polarised (when transmitted) signal twists along the propagation 
path to become vertically polarised. With longer-skip signals, 
say 800 miles plus, the tendency is for the original horizontal 
polarisation to be retained. Certainly a long-hop horizontally-
polarised signal remains in the same plane at the reception site. 
I anticipate that reception via the vertically-polarised 

DD1300 aerial would be improved by raising it to a similar 
height to the Band I dipoles, thus clearing obstructions. 
Incidentally the temporary mast on which the DD1300 aerial 

is mounted consists of a modified Hills rotary washing line, 
upside down, with a 6ft by 1 in. standard alloy mast sleeved and 
inserted inside to increase the height. 

Satellite news 
There are problems with Gorizont 31 at 40.5°E. As a result some 
Russian analogue TV services are not at present available in 
western Russia and eastern Europe. Cable systems that have pre-
viously taken the services are now using other downlinks, such 
as Express 2A (80°E) and Gorizont 26 (11°W). The difficulty 
with this is incorrect time zoning. 
The EBU has leased capacity until the end of 2002 aboard 

PAS-9 over the North Atlantic for the carriage of sporting events. 
Both the 2002 Winter Olympics at Salt Lake City and the 
Edmonton World Athletics Championships have been booked 
and there are options on other sports action. 
There are rumours that London may be used as the base for 

production facilities by another Iraqi opposition group operating 
a satellite channel. The group hopes to be transmitting pro-

grammes to the Middle East during the autumn, using a 
Lockheed Martin satellite. 
A remarkable-looking satellite, Thuraya, is now in operation 

at 44°E with coverage of Europe, the Middle East, Africa and 
Central Asia. It provides voice, fax, data and GPC connection via 
a handmobile that's similar to the standard mobile GSM phone 
but costs $US995, with calls at 55c a minute. Subscribers can 
"roam" the area covered, accessing fixed and mobile units in the 
L band. The transmit/receive aerial includes a 40 x 52ft mesh 
"saucer". For further information and pictures, refer to 
http://www.hsc.com/factsheets/geomobile/thuraya/thuraya.html 

- or just THURAYA. 
Eutelsat is now operating as a limited reliability company 

called Eutelsat S.A., based in Paris. The change should mean 
greater commercial freedom to develop new products and services 
and "greater flexibility for striking strategic alliances and joint 
ventures". 
There's a new digital satellite web site, in English, with news 

on latest channel changes, technical information, letters etc. It's 
called Digichat, and I found it while scrolling down for RSD 
Communications. The internet address is 
http://homel.stofanet.d1c/kjoge/indexl.html 
If anyone requires a new, cheap analogue satellite system for 

13 or 19.2°E, check with the grocery chain Lidl. In late July the 
company had on offer an 80cm dish with LNB, 20m of coaxial 
cable, plugs and a receiver with 999 memory locations, three scart 
sockets and DiSEqC 1.0 for £39.99, with installation instructions. 
It's badged Welltech. A wall bracket set was available at £1.99. 
The receiver's IF tunes across 900-2,150MHz, with audio tuning 
over 5-9.5MHz.  • 

r S  
Specialists. in the service and repair of aell 

types of: 

Digital Tuner Units 
Pace, Amstrad, etc. 

Analogue Tuner Units 

IF amplifier modules 

RF Modulators and Booster amps 

Video Heads 

L.N.B.s 

FOR LATEST INFORMATION 
and CURRENT PRICES 
SEE OUR WEBSITE 

HTTP://WWW.MCES.CO.UK 

Tel: 0161 746 8037 
Fax: 0161 746 8136 

E-mail: sales@mces.co.uk 

15 Lostock Road, Davyhulme, Manchester M41 OES 

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.dietv.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 with 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 originally 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 = £1 95 postage ie 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 
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We welcome fault reports from 
readers — payment for each fault 
is made shortly after publica-
tion. See page 746 for details of 
where and how to send reports. 

TV FAULT FINDING 

Matsui 2092T 
I have come across two different versions 
of this set. Although the model number is 
the same, they are fitted with different 
microcontroller chips and have different 
line output transformers. In addition a 
different remote-control unit is required. 
The grey Philips LOPT fitted in one version 
goes short-circuit between the primary 
winding and chassis. The black LOPT is 
more reliable, but this version suffers from 
dry-joints at the line driver transformer. As 
a result, the 2SD1555 line output transistor 
fails. Circuit protector SOC2000, which is 
next to the chopper transformer, sometimes 
goes open-circuit when the line output 
transistor dies. M.D.  . 

Sharp 59CSO3H 
There were no teletext or on-screen 
displays. As the text and on-screen display 
signals come from the same chip, IC401 
(SDA5273C26), I carried out scope checks 
here. The clock crystal was operating 
correctly at 20.48MHz, video entered the 
chip at pin 10, there were field and line 
sync pulse inputs at pins 4 and 5 
respectively, and the power supplies were 
OK — 3V at pin 23 and 5V at pins 11, 12, 
16, 21 and 25. There were blanking pulses 
at pin 64, but there was no RGB 
information at pins 61, 62 and 63. In view 
of this I decided that the chip must be faulty 
and ordered a replacement. Good job it cost 
only £7, because the fault was still present 
when it had been installed. 
I then studied the electrical adjustment 

Reports from 

Michael Dranfield 

Eric Oliver 

Graham Richards 

Gary Laidler 

Eugene Trundle 

Mike Leach and 

Roger Burchett 

manual and discovered that there are two 
NVM adjustments, one relating to the OSD 
contrast and the other the teletext contrast. 
But the problem was how to navigate 
through the service menu without an on-
screen display — only a black box was 
present on the screen when a button was 
pressed. Fortunately the service manual 
lists the adjustments in the order in which 
they come up on the screen, so I was able to 
step through to the OSD contrast 
adjustment. Bingo, up came the OSD. I was 
now able to see the service screen. Moving 
on to the text contrast, I found that this was 
also set at zero. 
New values couldn't be stored however. 

When I moved on to the next adjustment 
the text and OSD contrast settings were 
reset to zero. I was beginning to wish I'd 
changed the NVM in the first place. Then I 
noticed, in the electrical adjustment manual, 
that the OSD and text contrast are set by the 
user menu. Using the instruction book, I 
managed to scroll down to the text and 
OSD and turned them up. The personal 
settings could then be stored. 
To complete the repair I cleaned around 

the anode cap, in case an EHT flashover 
had been responsible for the problem. An 
odd thing I discovered is that with the 
Megatext chip removed the set fu-es up then 
trips out with a two-second cycle. M.D. 

Bush BTV170T 
This 14in. TV/VCR combi unit had no TV 
sound, though there was sound when a tape 
was played. The customer also mentioned 
that teletext had stopped working some 
time back. I had to buy the service manual 
to reprogram the EEPROM. Don't buy the 
EEPROM, as it comes blank and you will 
still need the service manual. 
The sound fault was cured by changing 

the data at address OD to B3. For teletext, 
address 08 needs to be 44 and address 09 

needs to be 61. For the Tatung-badged 
version of this set without teletext, address 
08 needs to be 40 and 09 n•-fuls to be 60. 
Apart from this the other NVM data is the 
same. This information will help if you 
have the wrong manual for the job. M.D. 

Samsung CI5373T 
This set had a dead power supply. I found 
the cause in the snubber network, where 
C803 (2.2nF, 800V) was short-circuit. The 
two series-connected resistors R802 and 
R803 were open-circuit: both are loon 
safety resistors, though my manual shows 
the value as 10£2. Unfortunately IC801, 
HC801 and DZ801 had also been dest-
royed. M.D. 

Tatung 190 Chassis 
The picture was rippling when this set was 
switched on from cold. Checks on the 
power supply lines showed that everything 
was OK, but a scope connected to pin 26, 
line drive output, of the TDA4505 
1F/timebase generator chip IC101 revealed 
all. The mark-space ratio of the drive 
waveform was wrong. The fault cleared as 
the set warmed up. A new TDA4505 chip 
restored normal operation. M.D. 

Sharp 59CSO3H 
This set was dead. The cause, as so often, 
was failure of the TDA8375A1F/video 
processor/timebase generator chip IC201. 
There was a low resistance between pin 56, 
the line drive output, and chassis. A 
replacement brought the set back to life. 
I mentioned this problem to an 

electronics engineer who designs recording 
studios. He came up with a novel solution. 
The output at pin 56 of the TDA8375A is 
open-collector, with two Schottky 
protection diodes, one connected to the 
internal supply rail (cathode to the rail) and 
the other to the internal earth (anode to 
earth). As a Schottky diode has an 0.5V 
forward voltage drop, he suggested 
applying a 2V battery to forward bias the 
shorted diode and blow it open-circuit! I 
haven't tried this, but he assures me that it 
will work as has done it in the past. M.D. 

Ferguson ICC7/8 Chassis 
There have been problems with the supply 
of field output chips for use as replacements 
in these chassis. If you fit a Phoenix Modica 
8F and find that there is cramping at the 
bottom of the screen, fit a 2.7V zener diode 
instead of the 2V zener diode supplied in 
the kit. It's connected from pin 7 to chassis, 
with its anode to chassis. 
If you fit the new type of TDA8178FS 

chip made by S.T. Sing and find that there 
is still no field scanning, fit a 3.91d2 resistor 
between pins 2 and 7 and a 2.7V zener 
diode from pin 7 to chassis, anode to 
chassis. E.O. 

Goodmans 286145/05 (Philips 
1.6.3 chassis) 
The problem with this set was lack of 
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width, with the EW adjustments having no 
effect. These sets have separate line scan 
coupling and EW coupling capacitors 
(instead of using a single capacitor to do 
both jobs). C2915 provides the line scan 
coupling and C2913 the EW coupling. 
They are both 390nF, 250V capacitors. 
The cause of the problem was that C2915 
had gone open-circuit. 
The set had been in a week or so 

previously because it was dead with the 
line output transistor faulty. Now we know 
why the transistor had failed! A new 
capacitor plus adjustment of the width etc. 
controls restored normal scanning. G.R. 

JVC MX and MX II chassis 
If the HT starts to come up and then shuts 
down, don't overlook D521 (BY228) in 
the rather complicated EW diode 
modulator circuit. It's partly hidden by a 
large pulse capacitor behind the line output 
transformer. 
Models fitted with these chassis include 

the AV25/AV28GS1EK and 
AV25/AV28S1EK. G.R. 

Bang and Olufsen 7730 
This set's problem was no sync and weak 
video. My problem was that I didn't have a 
circuit diagram! But scope checks brought 
me to TR 1 (BC547C) on the AV/scart 
board. There was plenty of video at its 
base, but nothing at its emitter. When I 
removed it for test I found that it was leaky 
collector-to-emitter. A replacement 
restored this old set's performance to new. 
G.R. 

Ferguson C51F (ICC6 chassis) 
This set tripped nine times then there was 
nothing (the LED didn't always blink). I 
carried out checks around the 
microcontroller chip IRO1 and found that 
the conditions at the line and field sync 
pulse input pins 26 and 27 were incorrect. 
Further investigation brought me to TL90 
(BC848B) which monitors the beam 
current. It's closely connected to TF01 
(another BC848B), which I also replaced. 
The originals read OK when checked out 
of circuit, but replacements cured the fault. 
G.R. 

Alcai CT2137UKT 
There was no audio, just hiss. The sound 
was OK via the scart connector. Not 
thinking about set-up menus etc., I 
replaced the 6MHz filter 30F2 next to the 
TDA8362A jungle chip. This made no 
difference. There was an empty place for 
another filter, 30F1, so I fitted a 6MHz 
resonator here. This produced perfect 
sound. G.R. 

Goodmans GD2880A 
(Ferguson ICC9 chassis) 
The job card listed three faults. No remote-
control operation was cured by replacing 
the IR detector on the front PCB. The 
second fault was "intermittently dead". 

Checks in the supply/reset circuitry for the 
microcontroller chip IRO1 revealed 
incorrect voltages around TR85 (BC848B) 
and TR87 (BC858B). Two new transistors 
sorted this problem out. The final fault, a 
blank raster but video via the scart 
connector OK, was cleared by replacing 
TX16 (BC858B) in the scart processing 
section of the receiver. G.R. 

Bush 2863NTX/A (IIAK 1 9 
chassis) 
This set came in with the line output 
transistor short-circuit. When I fitted a 
replacement and switched on again the 
bottom two inches of the picture were badly 
cogged and the new transistor was running 
hot. The capacitors in the line output stage 
all seemed to be OK, so I carried out a 
close inspection with a magnifier. This 
revealed an almost invisible dry-joint at 
wire link J613, which is connected to the 
emitter of the line output transistor. Once 
this had been attended to, a long soak tested 
proved that the set was now OK. 
I've since had two more of these sets 

with the same fault. G.L. 

Sanyo CBP2180A (A5 chassis) 
If the picture is shifted towards the right-
hand side of the screen, replace the 
horizontal centring potentiometer VR411 
(50k.(1). The fault is sometimes 
intermittent. Don't try to clean VR411, as 
the set will nearly always pay you a return 
visit. G.L. 

Ferguson C51F (ICC6 chassis) 
This set's picture was affected by what can 
only be described as line twitch. It got 
worse as the set warmed up, but use of 
freezer failed to locate the culprit. After 
much checking with an oscilloscope I 
found that TV71 (BC858B) was the guilty 
party. It's in the line pulse feedback path to 
pin 13 of the STV2110 colour decoder/ 
video processor/timebase generator chip 
IVOI. When it was checked with a meter it 
produced perfect readings, but a 
replacement cured the fault. G.L. 

Bush 2868NTX (11AK19 
chassis) 
This set was brought in because it was 
dead. But there were no short-circuits or 
signs of distress. In view of the number of 
these sets I've repaired recently, I really 
ought to get a circuit diagram! Checks in 
the power supply revealed that R825 
(2.2M.Q) was open-circuit. So I fitted a 
replacement and, in hope, switched on. 
Nothing — the set was still dead. After a lot 
more checks I found that R806 (221d2) was 
open-circuit. Its replacement finally 
restored normal operation. Has anyone got 
an 11AK19 circuit diagram going cheap?! 
G.L. 

Daewoo DMQ2159 (CP315 
chassis) 
For the first thirty minutes or so after 

switching this set on the picture was 
excessively bright with low contrast and 
field flyback lines visible. The cause was 
C426 (3.3 g, 250V), which is the reservoir 
capacitor for the 190V supply to the ROB 
output stages. It's at the rear of the main 
PCB. E.T. 

Bang and Olufsen MX3000 
Many of these sets are still going strong 
after more than a decade. At this stage in 
their lives a common problem is dry-joints. 
When these are at thyristor DL21 the result 
is intermittent field collapse; when they are 
in the tube heater circuit on the main PCB 
the picture disappears; and when they are 
around the line output transformer the 
result may, for example, be spasmodic line 
underscarming. Always scrape, flux and tin 
the affected pins or leads before 
resoldering. E.T. 

Hitachi C28300TN (A5 chassis) 
If the picture takes a long time to appear 
and/or has heavy white bands across it 
from cold, replace C954 (1,000µF, 35V). 
It's the reservoir capacitor for the 12.6V 
supply, on the secondary side of the 
chopper transformer. You'll find it on the 
power/deflection panel. M.L. 

Nokia 6361 (D-E FST chassis) 
After carrying out resoldering in the line 
output and power supply sections to cure 
the usual intermittent problems I found that 
the picture was quite badly shaded, dark at 
one side and light at the other. The culprit 
was C525 (10µF, 50V), which smooths the 
output from the 12V regulator. M.L. 

Matsui 1455 
This set was stuck in standby. My first 
checks were on the transistors in the HT 
switching circuit, Q605 and Q606, as they 
have given a lot of trouble in the past. Not 
this time however. The cause was R624 
(1001(0), which links the on command to 
the base of Q605. M.L. 

Samsung CI5061 (P68SA 
chassis) 
The customer said that the brightness 
varied. But on the first two occasions when 
this set came in the fault didn't appear. On 
the third occasion the picture was very 
dark at switch on, but the brightness 
returned after about a minute. The set 
didn't repeat this performance. 
I pondered and decided that the line 

output transformer was probably the cause, 
with a dodgy first anode potentiometer. 
But, to my embarrassment, the set came 
back a fourth time. On this final occasion 
the fault was almost permanent. The 
brightness was actually fluctuating very 
fast. It did this in all modes, including text 
and AV. The cause was eventually traced 
to the 2SA539-Y transistor Q905 on the 
tube base panel. It's a pnp transistor that's 
connected in series with the emitters of the 
three RGB output transistors. M.L. 
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Sony KVX2182U 
(BE3B chassis) 
Sets that are stuck in standby can be a 
problem. There are often so many possible 
causes, with all sorts of protection circuits 
which can operate, that it can be difficult to 
know where to start. If you should get one 
of these Sony sets with the problem 
however the first suspect is the memory 
chip IC002. It's a small, surface-mounted 
device which is on board A. There's an 80 
per cent chance that a replacement will cure 
the problem, with no other faults evident. 
The part no. is 8-759-334-20. You will need 
to set up the width etc. afterwards. M.L. 

Hitachi G8Q Chassis 
We all know what happens when C933 
(2,200 g, 25V) in this chassis dries up, 
don't we? Line tearing, leading to no 
picture with the sound OK. Then finally 
nothing, as if the set is dead. The 12V line 
is in trouble of course, because C933 is the 
reservoir capacitor for the supply to the 
12V regulator. While you are replacing 
C933, do yourself a favour and change 
C932 (470 g,16V) as well. It's the 
reservoir capacitor for the 8V supply. 
You'll be glad you did, as the following 
story shows. 
The set, a CPT2578, had for some years 

lived in a flat within walking distance. I had 
replaced C933 about twice. The owner then 
moved to a converted farmhouse miles 
away, and the set was installed two floors 
up. That meant two sets of narrow stairs. 
Guess what happened next? 
The aerial rigger had retuned the set for 

the different transmitter. Then strange 
teletext faults appeared, the most obvious 
being the need to switch the set off at the 

mains, then on again, to return to TV from 
text. Two days later the set came on with a 
blank screen, the sound being OK. Could I 
call and investigate? 
I made the call with a feeling of 

foreboding. A check on the memory 
program showed that it was wrong. After 
setting the bits correctly the text faults 
seemed to have been cured, but I still had a 
blank screen. When I turned up the Al 
control flyback lines appeared. My first 
thought was sandcastle pulse problems, but 
I wasn't convinced about this. The owner 
lugged the set down the stairs, and back to 
the workshop it came. 
Initial checks showed that the sandcastle 

pulses were indeed wrong, but I could 
smell something getting hot. That 
something was the L932/R931 combination 
in the 8V supply, which feeds the 5V 
regulator on the text panel. The regulator 
was getting hot. Things cooled down when 
I removed the text board and fitted a link to 
reconnect the video. A scope check then 
revealed that there was a large ripple on the 
8V line. C932 was the culprit. 
The sandcastle trouble was caused by 

the TDA2579A timebase generator chip 
IC701, which also produces the sandcastle 
pulses. It takes its supply from the 12V rail. 
Once a replacement had been fitted there 
was a good picture. 
There was a clean 8V supply when 

C932, L932 and R931 had been replaced. 
But it was loaded down when I refitted the 
text panel, and there was a repeat of the 
overheating. It was difficult to assess how 
much silicon was faulty on the text board. 
Both RAM chips were damaged at least. 
Fortunately I had another text board, of 
unknown condition. It proved to be a 

working board. 
The moral is to replace both C933 and 

C932. My notes suggest that when C932 
starts to dry up diagonal bands of 
interference can be seen, particularly in the 
text mode. But the owner saw nothing 
amiss until it was too late. R.B. 

Phoenix CTV2105R 
This set is fitted with the Fidelity ZX4000 
series chassis, or a version of it. But the 
component reference numbers are not the 
same. For example C80 (100µF, 25V), 
which causes low start-up voltage at pin 9 
of the TDA4600 chopper control chip when 
it fails, is C94 in this version. 
The fault this time came to light when 

the owner's son used the mains switch, for 
the first time in many months, to turn the 
set off — it normally stayed in standby. The 
set refused to come on straight away and 
when it did finally start up, after many 
frantic thumps on the mains switch, it 
couldn't be turned off. 
The mains switch, which was the 

original one, had succumbed and was now 
welded on permanently. The cause of the 
very slow start up was the chopper 
transistor's base drive coupling capacitor 
C95 (100 g, 25V). Its value had fallen to 
601.tF. Incidentally this item is C78 in the 
ZX4000 series chassis. Fortunately the 
chopper had survived and, after resoldering 
some suspect joints, the set was declared to 
be healthy again. R.B. 

Goodmons 2032 
This Comet model is similar to the Nikkai 
NT20. Top foldover is a common fault with 
these sets. The item to check is C313 (2.24if, 
200V) which goes open-circuit. RB. 

Valve Radio and 
Audio Repair 
A practical manual for collectors, owners, 

dealers and service engineers  Essential 

information for all radio and audio enthusiasts * 

This book is not only an essential read for every 

professional working with antique radio and 

gramophone equipment, but also dealers, 

collectors and valve technology enthusiasts the 

world over. The emphasis is firmly on the 

practicalities of repairing and restoring, so technical 

content is kept to a minimum, and always explained 

in a way that can be followed by readers with no 

background in electronics. Those who have a good 

grounding in electronics, but wish to learn more about the practical aspects, will 

benefit from the emphasis given to hands-on repair work, covering mechanical as 

well as electrical aspects of servicing. Repair techniques are also illustrated 

throughout. 

This book is an expanded and updated version of Chas Miller's classic Practical 

Handbook of Valve Radio Repair. Full coverage of valve amplifiers will add to its 

appeal to all audio enthusiasts who appreciate the sound quality of valve 

equipment. 

UK Prim £22.51) broil £25.00 ROW 
£21.00 

1,des del,very ond pock.ng • • 

Post to Jackie Lowe, Cumulus Business Media, 

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

How to pay 
(Valve Radio and Audio Repair Handbook) paperback 

J I enclose a cheque/bank draft for £   
(payable to Cumulus Business Media) 

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

Credit Card No:  Expiry Date: 

Signature of Cardholder   

Cardholder's statement address: (please use capitals) 

Name   

Address   

Post Code  Tel:   
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£1 BARGAIN PACKS 
Selected Items 

PIEZO ELECTRIC SOUNDER,  also operates 
efficiently as a microphone. Approximately 30mm 
diameter, easily mountable. 2 for £1. Order Ref: 1084. 

LIQUID CRYSTAL DISPLAY on p.c.b. with i.c.s. etc. to 
drive it to give 2 rows of 8 figures or letters with data. 
Order Ref: 1985. 

30A PANEL MOUNTING TOGGLE SWITCH. Double-
pole. Order Ref: 166. 

SUB MIN TOGGLE SWITCHES. Pack of 3. Order Ref: 
214. 

HIGH POWER 3in SPEAKER 11W Bohm). Order Ref: 
246, 

MEDIUM WAVE PERMEABILITY TUNER. Its almost 
a complete radio with circuit. Order Ref: 247. 

HEATING ELEMENT, mains voltage 100W, brass 
encased. Order Ref: 8. 

MAINS MOTOR with gearbox giving 1 rev per 24 
hours. Order Ref: 89. 

ROUND POINTER KNOBS for flatted '4in. spindles. 
Pack of 19. Order Ref: 295. 

CERAMIC WAVE-CHANGE SWITCH. 12-pole, 3-way 
with 'in. spindle. Order Ref: 303. 

REVERSING SWITCH. 20A double-pole or 40A single 
pole. Order Ref: 343. 

LUMINOUS PUSH-ON PUSH-OFF SWITCHES. Pack 
of 3. Order Ref: 373. 

SLIDE SWITCHES. Single pole changeover. Pack of 
10. Order Ref: 1053. 

PAXOLIN PANEL. Approximately 12in. x 12in. Order 
Fief: 1033. 

CLOCKWORK MOTOR. Suitable for up to 6 hours. 
Order Ref: 1038. 

TRANSISTOR DRIVER TRANSFORMER. Maker's 
ref. no LT44, impedance ratio 20k ohm to 1k ohm; 
centre tapped, 50p. Order Ref: 1/23R4. 

HIGH CURRENT RELAY, 12V d.c. or 24V a.c., 
operates changeover contacts. Order Ref: 1026. 

3-CONTACT MICROSWITCHES,  operated with 
slightest touch, pack of 2. Order Ref: 861. 

HIVAC NUMICATOR TUBE, Hivac ref XV3. Order Ref: 
865 or XN11 Order Ref: 866. 

2IN. ROUND LOUDSPEAKERS. 50U coil. Pack of 2. 
Order Ref: 908. 

5K POT, standard size with DP switch, good length 
'4in, spindle, pack of 2. Order Ref: 11R24. 

13A PLUG, fully legal with insulated legs, pack of 3. 
Order Ref: GR19. 

OPTO-SWITCH on p.c.b., size 2in. x lin., pack of 2. 
Order Ref: GR21. 

COMPONENT MOUNTING PANEL, heavy paxolin 
10in. x 2in., 32 pairs of brass pillars for soldering 
binding components. Order Ref: 7RC26. 

HIGH AMP THYRISTOR, normal 2 contacts from top, 
heavy threaded fixing underneath, think amperage to 
be at least 25A, pack of 2. Order Ref: 7FC43. 

BRIDGE RECTIFIER, ideal for 12V to 24V charger at 
5A, pack of 2. Order Ref: 1070, 

TEST PRODS FOR MULTIMETER with 4mm sockets. 
Good length flexible lead. Order Ref: 086. 

LUMINOUS ROCKER SWITCH, approximately 30mm 
square, pack of 2. Order Ref: 064. 

MES LAMPHOLDERS slide on to 1/2in, tag, pack of 
10. Order Ref: 1054. 

HALL EFFECT DEVICES,  mounted on small 
heatsink, pack of 2. Order Ref: 1022. 

12V POLARISED RELAY, 2 changeover contacts. 
Order Ref: 1032. 

PROJECT CASE, 95mm x 66mm x 23mm with 
removable lid held by 4 screws, pack of 2. Order Ref: 
876. 

LARGE MICROSWITCHES, 20mm x 6mm x 10mm, 
changeover contacts, pack of 2. Order Ref: 826. 

MAINS RELAY with 15A changeover contacts. Order 
Ref: 965. 

COPPER CLAD PANELS, size 7in. x 4in., pack of 2. 
Order Ref: 973. 

100M COIL OF CONNECTING WIRE. Order Ref: 685, 

WHITE PROJECT BOX, 78mm x 115mm x 35mm. 
Order Ref: 106. 

LEVER-OPERATED  MICROSWITCHES,  ex-
equipment. batch tested, any faulty would be 
replaced, pack of 10. Order Ref: 755. 

MAINS TRANSFORMER, 12V-0V-12V, 6W. Order Ref: 
811 

THIS MONTH'S SPECIAL 
IT  IS  A DIGITAL 
MULTITESTER, 
complete with backrest 
to stand it and hands-
free test pro holder. This 
tester measures d.c. 
volts up to 1,000 and 
a.c. volts up to 750; d.c. 
current up to 10A and 
resistance up to 2 
megs.  Also  tests 
transistors and diodes 
and has an internal 
buzzer for continuity tests. Comes complete with test 
prods, battery and instructions. Price £6.99. Order 
Fief: 7P29. 
1mA PANEL METER. Approximately 80mm x 55mm, 
front engraved 0-100. Price £1.50 each. Order Ref: 
1/16R2. 
VERY THIN DRILLS. 12 assorted sizes vary between 
0.6mm and 1.6mm. Price Cl. Order Ref: 128. 
EVEN THINNER DRILLS. 12 that vary between 
0.1mm and 0.5mm. Price £1. Order Ref: 129. 
BT PLUG WITH TWIN SOCKET. Enables you to plug 
2 telephones into the one socket for all normal BT 
plugs. Price £1.50. Order Ref: 1.5P50. 
D.C. MOTOR WITH GEARBOX. Size 60mm long, 
30mm diameter. Very powerful, operates off any 
voltage between 6V and 24V D.C. Speed at 6V is 200 
rpm, speed controller available. Special price £3 each. 
Order Fief: 3P108. 
FLASHING BEACON. Ideal for putting on a van, a 
tractor or any vehicle that should always be seen. 
Uses a Xenon tube and has an amber coloured dome. 
Separate fixing base is included so unit can be put 
away if desirable. Price £5. Order Ref: 5P267. 
MOST USEFUL POWER SUPPLY. Rated at 9V 1A, 
this plus into a 13A socket, is really nicely boxed. £2. 
Order Ref: 2P733. 
MOTOR SPEED CONTROLLER. These are suitable 
for D.C. motors for voltages up to 12V and any power 
up to 1/6h.p. They reduce the speed by intermittent 
full voltage pulses so there should be no loss of 
power. In kit form these are £12. Order Ref: 12P34. Or 
made up and tested, £20. Order Ref: 20P39. 
BT TELEPHONE EXTENSION WIRE. This is proper 
heavy duty cable for running around the skirting board 
when you want to make a permanent extension. 4 
cores properly colour coded, 25m length. Only £1. 
Order Ref: 1067. 
LARGE TYPE MICROSWITCH with 2m, lever, 
changeover contracts rated at 15A at 250V, 2 for £1. 
Order Ref: 1/2R7. 
BALANCE ASSEMBLY KITS. Japanese made, when 
assembled ideal for chemical experiments, complete 
with tweezers and 6 weights 0.5 to 5 grams. Price £2. 
Order Ref: 2P44. 
CYCLE LAMP BARGAIN. You can have 100 6V 0-5A 
MES bulbs for just £2.50 or 1,000 for £20. They are 
beautifully made, slightly larger than the standard 
6.3V pilot bulb so they would be ideal for making 
displays for night lights and similar applications. 
DOORBELL PSU. This has AC voltage output so is 
ideal for operating most doorbells. The unit is totally 
enclosed so perfectly safe and it plugs into a 13A 
socket. Price only Cl. Order Ref: 1/30R1. 
INSULATION  TESTER  WITH  MULTIMETER. 
Internally generates voltages which enable you to 
read insulation directly in megohms. The multi-meter 
has four ranges, AC/DC volts, 3 ranges DC milliamps, 
3 ranges resistance and 5 amp range. These 
instruments are ex-British Telecom but in very good 
condition, tested and guaranteed OK, probably cost at 
least £50 each, yours for only £7.50 with leads, 
carrying case £2 extra. Order Ref: 7.5P4. 
REPAIRABLE METERS. We have some of the above 
testers but slightly faulty, not working on all ranges, 
should be repairable, we supply diagram, £3. Order 
Ref: 3P176. 
TWO MORE POST OFFICE INSTRUMENTS Both 
instruments contain lots of useful parts, including sub-
min toggle switch sold by many at Cl each. They are 
both  in extremely nice cases,  with battery 
compartment and flexible carrying handles, so if you 
don't need the instruments themselves, the case may 
be just right for a project you have in mind. 
The first is Oscillator 87F. This has an output, 
continuous or interrupted, of 1kHz. It is in a plastic box 
size 115mm wide, 145mm high and 50mm deep. 
Price only £1. Order Ref: 7R1. 
The other is Amplifier Ref. No. 109G. This is in a 
case size 80mm wide, 130mm high and 35mm deep. 
Price £1. Order Ref: 7R2. 
HEAVY DUTY POT. Rated at 25W, this is 20 ohm 
resistance so it could be just right for speed 
controlling a d.c. motor or device or to control the 
output of a high current amplifier. Price £1. Order Ref: 
1/33L1. 
STEPPER MOTOR. Made by Philips as specified for 
the wind-up torch in the Oct '00 Practical Electronics 
is still available, price £2. Order Ref: 2P457. 
SOLDERING IRON, super mains powered with long-
life ceramic element, heavy duty 40W for the extra 
special job, complete with plated wire stand and 
245mm lead, £3. Order Ref: 3P221. 

RELAYS 

We have thousands of relays of 

various sorts in stock, so if you 
need anything special give us a 
ring. A few new ones that have just. 
arrived are special in that they are 
plug-in and come complete with a 

special base which enables you to 
check voltages of connections of it 
without have to go underneath. We 

have 6 different types with varying coil voltages arc 
contact arrangements. All contacts are rated at 10A 250V 
AC. 
Coil Voltage  Contacts  Price  Order Ref 
12V DC  4-pole changeover  £2.00  FR10 
24V DC  2-pole changeover  £1.50  FR12 

24V DC  4-pole changeover  £2.00  FR13 
240V AC  1-pole changeover  £1.50  FR14 

240V AC  4-pole changeover  £2.00  FR15 
Prices include base 

MINI POWER RELAYS. For p.c.b. mounting, size 28mm x 
25mm x 12mm, all have 16A changeover contacts for up 
to 250V. Four versions available, 
they all look the same but have 
different coils: 
6V Order Ref: FR17 
12V Order Ref: FR18 
24V Order Ref: FR19 
48V Order Ref: FR20 

Price £1 each less 10% if 
ordered in quantities of 10, same 
or mixed values. 

NOT MUCH BIGGER THAN AN OX0 CUBE. Another 
relay just arrived is extra small with a 12V coil and 6A 
changeover contacts. It is sealed so it can be mounted in 
any position or on a p.c.b. Price 75p each, 10 for £6 or 100 
for £50. Order Ref: FR16. 

RECHARGEABLE NICAD BATTERIES. AA size, 25p 
each. which is a real bargain considering many firms 

charge as much as £2 each. These are in packs of 10. 
coupled together with an output lead so are a 12V unit but 
easily dividable into 2 x 6V or 10 x 1.2V. £2.50 per pack. 
10 packs for £25 including carriage. Order Ref: 2.5P34. 

FOR QUICK HOOK-UPS. You can't beat leads with a croc 
clip each end. You can have a 
set of 10 leads, 2 each of 5 
assorted  colours  with 
insulated crocodile clips on 
each end. Lead length 36cm, 
£2 per set. Order Ref: 2P459. 

BIG 12V TRANSFORMER. It is 55VA so that is over 4A 
which is normal working, intermittently it would be a much 
higher amperage. Beautiful transformer, well made and 
very well insulated, terminals are in a plastic frame so 
can't be accidentally touched. Price £3.50. Order Ref: 

3.5P20. 

BUY ONE GET ONE FREE 
ULTRASONIC MOVEMENT DETECTOR.  Nicely 
cased, free standing has internal alarm which can be 
silenced. Also has connections for external speaker or 
light. Price £10. Order Ref: 10P154. 
CASED POWER SUPPLIES which, with a few small 
extra components and a bit of modifying, would give 
12V at 10A. Originally £9.50 each, now 2 for £9.50. 
Order Ref: 9.5P4. 
3-OCTAVE KEYBOARDS with piano size keys, brand 
new, previous price £9.50, now 2 for the price of one. 
Order Ref: 9.5P5. 

1.5V-6.V MOTOR WITH GEARBOX. Motor is mounted o 
the gearbox which has inter-changeable gears giving a 
range of speeds and motor torques. Comes with full 
instructions for changing gears 
and calculating speeds, £7. Order 
Ref: 7P26. 
MINI BLOWER HEATER. 1kW, 
ideal for under desk or airing 
cupboard, etc., needs only a 
simple mounting frame, price £5. 
Order Ref: 5P23. 

TERMS 
Send cash, PO, cheque or quote credit card number - 
orders under £25 add £4.50 service charge. 

J & N FACTORS 
Pilgrim Works (Dept. E.E.) 
Stairbridge Lane, Bolney 

Sussex RH17 5PA. 
Telephone: 01444 881965 
Email: jnfactors@aol.com 
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MONITORS 
Fault reports from 

Ian Field 

Geoff Butcher 

and Gerry Mumford 

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

Reports can be sent by post to: 

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

or e-mailed to: 
tessa2@btinternet.com 

1 CTX 1565D These monitors can be a bit puzzling 
when dead, since a short almost 
anywhere on the secondary side of the 
power supply can activate the safety 
shutdown transistor, which shorts out the 
supply to pin 7 of the UC3842 chopper-
control chip. The second transistor in this 
part of the circuit assists the start-up 
resistor, by disconnecting it once the 
power supply has started up. So the cause 
of this fault is unlikely to be an open-
circuit start-up resistor. 
Possibly the most common causes of 

this type of shutdown are failure of the 
B+ chopper MOSFET Q401 or any of the 
rectifiers on the secondary side of the 
circuit. On this occasion however the 
2SC4924 line output transistor was the 
cause. Line drive is coupled to this 
transistor's base by C701 (100 g, 50V), 
which was so bad that it failed to produce 
any deflection at all on my home-brew 
ESR bridge. I upgraded the replacement 
to an HF-SMPSU type and added an 
0.33 g Mylar capacitor in parallel to 
further reduce self-heating. 
One of the rectifiers on the secondary 

side of the circuit was a bit wobbly. 
Despite being soldered to a heat fin, it 
had cooked the bonding between its 
tracks and the PCB. Some stout link wire 
was used to eliminate the risk of cracks 
developing in the lifted track foil. I 
applied a layer of black ink from a jumbo 
marker pen to the heat fin to improve its 
ability to radiate heat. This reduced its 
operating temperature significantly. I.F. 

ICL PD0110 
These Acer produced chassis are well 
constructed. I had a batch of them that 
had come from a local school which had 
undertaken an upgrade. They are SVGA 
but only just, as they provide only 800 x 
600 in addition to the basic VGA modes. 
Nevertheless they were worth checking 
out as they were quickly snapped up by 
customers as temporary/spare monitors. 
They were all working, requiring only 

small adjustments such as grey-scale set 
up and, in a couple of cases, attention to 
the heater supply components. 
The focus isn't too good. This is partly 

because of the poor HF performance of 
the video amplifiers and quite possibly 
coarse shadowmask pitch. The video 
outputs are DC coupled, so there are no 
coupling electrolytic capacitors to 
deteriorate and therefore no improvement 
to be had. The biggest single cause seems 
to be that the design uses the LM1203 
chip's built-in cathode bias controls 
instead of separate presets to superimpose 
a clamp level on the video outputs. This 
way of using the LM1203 always seems 
to produce inferior video resolution. In 

one case I tried replacing every single 
electrolytic capacitor on the CRT's base 
PCB. This produced a just-noticeable 
improvement, but was certainly not worth 
the effort. 
These monitors were all fitted with the 

Hitachi tube type M34JMA30X72(J). 
I've found that Hitachi tubes do 
sometimes give poorer focus 
performance than you might expect. But 
'flashing' the focus electrode produced 
no improvement, suggesting that the CRT 
may not have been what was limiting the 
picture resolution. In the end I sold off 
the monitors cheap: no one who bought 
them has come back to complain! 
One had something rattling about 

inside when it arrived. This turned out to 
be the screw from the top-steady bracket 
on the line output transformer. IF. 

Intertan VCM1005 
The customer said that this monitor 
worked all right but the picture was too 
narrow. When I took the back off I saw 
that the monitor had been badly affected 
by cigarette smoke. Even TV sets were 
never tar-coated to this extent! In 
addition the soldering had deteriorated 
with age. Unfortunately the monitor has 
to be completely dismantled to get at the 
print side. I wondered whether the heavy 
deposits were loading anything down — 
this has been known with heavily-
contaminated TV sets. 
So, while it was apart, I cleaned 

everything with a mild solvent. This 
made no difference. The sub-width 
control VR440 was next tried. Even at 
maximum it failed to produce the 
required width. It's in series with the 
front panel width control and, as 
maximum resistance produces maximum 
width, when set at maximum it also 
reduces the range of the user width 
control. 
There's no adjustable width inductor, 

so the only option left was to try to 
optimise the flyback tuning. As the 
existing tuning capacitor C952 (6.8nF, 
1.6kV) was in good condition, I varied 
the value by adding 1nF in increments. 
The width peaked at a value of 10.5nF, so 
I fitted 9.5nF + 1nF. With the preset 
backed off to minimum, the user control 
had maximum adjustment range. The 
width was just right with the user control 
centred. I.F. 

Multiscan L7031LD 
This 17in. monitor was tripping. On 
investigation I found that Q710 
(Mitsubishi FS1OUM5) in the B+ PWM 
circuit was short-circuit. Despite its rather 
unusual-looking type number, this device 
is a fairly normal MOSFET. The PWM 
circuit is different from that found in 
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smaller monitors. It's a flyback converter 
instead of the usual buck regulator. A 
flyback regulator is safer, because a buck 
regulator carries out voltage step-down 
unless the series switch MOSFET goes 
short-circuit, when the full unregulated 
input voltage is applied to the line output 
stage. When the MOSFET in the flyback 
converter type of circuit fails, it shorts the 
B+ input, activating the power supply 
excess-current trip. 
I removed the faulty MOSFET and 

lifted one end of the inductor to break the 
circuit, then inserted a 60W bulb to 
configure the circuit for step-down and 
limit the current. It didn't supply enough 
current for the line output stage to get 
going, so power resistors were added in 
parallel until some light appeared on the 
screen. This proved that the line output 
stage was operational. At this stage the 
combined resistance value was very low, 
and most of the 46V input was reaching 
the line output stage. 
The next step was to find a suitable 

replacement for Q710. I settled for a 
2SK1221, which has the ratings Id = 10A 
and Vds = 250V. It worked without any 
sign of distress, and the regulated B+ rail 
settled at 66.5V. I.F. 

Bluepoint DC1464 
The power supply was tripping silently. I 
found that someone else had replaced 
D111, which is on a heat fin, back-to-
front! The original diode had been cut 
out, leaving enough lead attached to the 
heat fin to twist together with the 
replacement diode's lead. It was probably 
fortunate that the previous 'repairer' had 
dropped a large blob of solder on the 
track side of the PCB, as this shut the 
power supply down. Otherwise, the 
monitor would probably have been a loud 
and expensive write-off! 
Not knowing the correct diode type 

(the replacement had been a BYW95B), I 
checked the voltage rating of its reservoir 
capacitor C120. It was 63V, so I decided 
that a UF5404 would be suitable. The 
repaired power supply then worked, but 
Q415 (2SC5326) was short-circuit. This 
had probably been the original and only 
fault. Once a replacement had been fitted 
the monitor was as good as new. 
During the repair I found a number of 

marginal dry-joints in the line output 
stage. These could have been the cause of 
Q415's failure. I.F. 

CTX 1565D 
The first thing I noticed after removing 
the back was that all four screws which 
secure the CRT to the front moulding 
were about half unscrewed. The CRT was 
free to flop about! This usually means 
that the monitor has been dropped, 

stripping or cracking the screw bases. But 
these had been unscrewed! 
After checking for any other forms of 

tampering, I powered the unit and found 
that there was a tilted display. It was 
possible to correct this by slackening the 
yoke-clamp Allen screw and easing the 
deflection assembly into the correct 
position. The convergence errors that this 
introduced were very slight, and were 
easily corrected with the wire-wound 
preset Yv and inductor Xv on the scan 
assembly. I didn't have to disturb the ring 
magnets. 
While working on the deflection 

assembly it became apparent that the red 
output was intermittent. The CRT's red 
cathode pin had all but let go, and the 
soldering to all the three RGB output 
transistors was very poor. I.F. 

AOC 7GIr 
"There was a flash and it went off' the 
customer said. On investigation I found 
that the chopper FET had blown apart 
and the 47f1 resistor which is in series 
with its gate had burnt out. There were 
signs that the transistor had been running 
hot for some time before its final demise. 
I replaced the transistor, the resistor 

and the UC3842 control/driver chip, and 
checked the associated components. The 
monitor then powered up and worked 
normally, but the new transistor heated to 
a higher temperature than seemed right — 
after about ten minutes the heatsink 
temperature was at over 50°C. I then 
noticed that there was space on the PCB 
for two diodes, D907 and D931, in the 
chopper drive circuit. They had never 
been fitted. As an experiment I fitted 
them, using a 1N4148 in position D907 
and a BYX85C15 zener diode in position 
D931. The result was a good 5°C 
reduction in the temperature of the 
heatsink. 
After a good burn-in period the 

chopper heatsink remained at a lower 
temperature than the heatsink in the line 
output stage. I considered this to be 
satisfactory. G.B. 

CTX 1765D 
There was almost total line collapse, with 
only about 3cm of scan remaining. I 
found that the 2SC4924 line output 
transistor Q314 was leaky, and in 
addition R380 (1n, 0.25W) was open-
circuit. There were also masses of dry-
joints in this area — at R390, Q318, Q336, 
D317, T303 and T401. These had 
probably been the cause of the trouble. 
G.M. 

Dell D825TM (Sony chassis) 
This monitor powered up but there was 
no screen display. A check on the heater 

voltage showed that it was low — 2.8V 
instead of 6.3V. The cause was the 
associated reservoir capacitor C632 
(470 g, 16V). The heater supply is 
derived from the chopper circuit. G.M. 

Philips 158 (C M2300 chassis) 
There was excessive width with EW 
bowing, and the OSD adjustments had 
little effect. The cause of the trouble 
turned out to be a non-polar electrolytic 
capacitor, C2614 (3.3µF, 63V), in the 
EW driver stage. It was bulging. G.M. 

Eizo F353, Model MA1767 
The power supply was working but there 
was no display. On investigation I found 
that the 2SC5244 line output transistor 
Q501, the 2SD1889 EW driver transistor 
Q512 and the associated 30V, 500mW 
zener diode ZD502 were all short-circuit. 
As a result the 2SK1547 regulator FET 
Q930 on the secondary side of the power 
supply had been damaged and fuse F901 
(800tnA, wire-ended) had blown. Note 
that this item is on the track side of the 
PCB, between the positive connection to 
C908 and T901, with the track underneath 
it cut, i.e. it's a late addition/modification. 
G.M. 

Tatung TM3401 (Y2 chassis) 
The problem with this old-timer was 
partial frame collapse, with the top third 
of its shrunken raster compressed and 
over bright while the rest was expanded 
and dim. A check showed that the 21V 
supply to the TDA1675 frame timebase 
chip was low at only 14V. It follows a 
rather complicated path, via a sub-board 
that's bolted to the line output transistor's 
heatsink. A power FET on this sub-board 
switches the supply. Most of the voltage 
loss was across this FET, which was 
quite hot. It's drive is obtained from a 
74LS123N logic-gate chip, IC701. The 
cause of the trouble was this chip, which 
wasn't turning the FET on hard enough. 
Note that this chassis is also used in 

the Apricot XJ52178B and Viglen 
MT1428E monitors. G.M. 

Acer JD156N 
This monitor was dead and tripping. As 
usual with these monitors, there was a 
large dry-joint at pin 3 of the line output 
transformer — this is the B+ (HT) feed 
for the line output stage. The other pins 
were all, as usual, OK. But unfortunately 
pin 3 had this time arced over, 
destroying the FS10KM B+ regulator 
FET Q810 along with the associated 
voltage-doubler inductor L805 (part no. 
2371131800). In addition EW modulator 
diode D421 (FSFO5A60) was leaky. 
Replacement of these items restored the 
display. G.M.  • 
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VCR CLINIC 
Reports from 

Eugene Trundle 

John Coombes 

Martyn Davis 
Roger F. White 

Ronnie Boag 

Geoff Butcher and 
Nick Beer 

We welcome fault reports from readers 
— payment for each fault is made after 
publication. See page 746 for details of 
where and how to send reports. 

Toshiba V312B 
The front panel didn't light up and there 
was no action or response — except that the 
head drum was whizzing around faster than 
normal! Checks showed that there was low-
frequency ripple on the outputs from the 
power supply. The culprit turned out to be 
DP15, a 3.9V zener diode that's wired 
across RP33 on the primary side of the 
power supply. It was short-circuit. This 
item is not shown in the circuit diagram, 
and was not fitted in all production batches. 
E.T. 

LG KE14U43 
This TV/VCR combi unit had a nasty buzz 
on sound, but only with tape playback. 
Consultation with LG revealed that 
replacement of three capacitors helps with 
early production units like this one. Change 
the value of C358 on the video panel from 
0.022µF to 0.033 g. It's connected to pin 
65 of IC300. On the TV board, change the 
value of C607 to 100µF and C603 to 56nF. 
With this particular machine there was also 
cyclic variation of the off-tape sound 
volume. It was cured by giving the ACE 
head assembly a little more lean-forward' 
into the tape. E.T. 

Aiwa VX-T1450K 
Access is good with this TV/VCR combi 
unit, and the deck can be got going for test 
while it's out of the cabinet. There was little 
sign of life with this one until fuse F90 had 
been replaced. The capstan motor rotation 
was then intermittent, the result being shut-
down, chewed tapes etc. The motor itself 
was responsible. It's available from CPC 
under part number AWS6-003-030-600 at a 
little over £40 net. E.T. 

Hitachi VTF450 
Noisy playback, rewind and fast forward 
can be caused by the cassette housing's 
failure to drop the cassette low enough for 
correct drive. In this case however the 
cause proved to be a faulty tooth-type drive 
belt, which stretches and knocks on the 
chassis. To prevent stretching of the new 
belt, replace the take-up pulley as well. J.C. 

Mitsubishi H5721 etc 
The mode operation diodes can fail, 
causing a number of symptoms. In this case 
the machine cut out in playback after a few 
seconds because D5A9 and D5A1 were 
faulty. Other symptoms caused by faulty 
mode operation diodes include failure to 
accept a tape in the standby mode, no tape-
remaining indication, and no tape autoplay 
only without its tab (in this case tape 
ejection may not work). 
There is a modification kit which 

consists of all these diodes. It applies to the 
HS600 mono series and the HS700 mono 
and hi-fi series. J.C. 

Toshiba V4048 
No results because of a power supply 
problem can be caused by CP007 and/or 

CP008. Check them by replacement. J.C. 

Mitsubishi HS621 
The customer complained that this machine 
was either dead or ran erratically. There 
was no trouble once the following 
electrolytic capacitors had been replaced: 
C910 (4.7 g, 5V), C915 (2.2µF, 50V) and 
C9A3 (1,000 g, 10V). M.D. 

Sharp VCM301 
This machine was brought in because there 
was no deck operation. Curiously, the 
power supply was OK. After much hunting 
around I discovered a dry-joint at Q9903, 
on the secondary side of the power supply. 
M.D. 

Mitsubishi HS750V 
This machine came in with the complaint 
"dead — won't accept tapes". Checks 
showed that the power supply was working 
and that all the main voltages on the 
secondary side were apparently correct. But 
the 6.5V that should be present at D9AZ 
was low at only about IV. Once C9A3 
(1,000 g, 10V) had been replaced this 
voltage was correct and the machine ran 
normally. M.D. 

GoldStar PW9041, T1631 
If the fluorescent display is dim, replace 
C25 (100 g, 10V) in the power supply. 
M.D. 

Sharp VCH81H 
There was no capstan rotation. After 
checking the supplies to the motor I took a 
closer look at the motor itself and found 
that a 10µF, 25V capacitor had leaked on to 
the motor's PCB. As a result the print was 
open-circuit. A fairly neat repair was 
possible, and after fitting a replacement 
capacitor everything was OK. R.F.W. 

Lloyds 1444 
The display had just two zeros, with 
occasional flicker, and there were no 
functions. It was the first time I'd ever seen 
a Lloyds VCR, but the Sharp deck was 
familiar. The fault was in the power supply 
however, where a 3,300µF, 25V radial 
electrolytic capacitor had a slight bulge in 
its top. When I unsoldered it one leg fell 
off. A replacement restored normal 
operation. R.F.W. 

NC HRJ665 
This machine went dead intermittently. The 
cause was dry-joints at DS207. R.B. 

Sanyo VHR789 
This machine wouldn't accept tapes. A 
check showed that there was no voltage 
across the loading motor, which was short-
circuit. R.B. 

Akai VSJ717 
There was no playback or E-E sound. 
Replacement of the TDA9605 chip IC80 I 
cured the fault. R.B. 
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Matsui VP9505 
This machine would sometimes eject a 
cassette immediately after insertion. At 
other times it would thread up and work 
normally. A new mode switch made no 
difference. 
Some cassettes seemed to be more 
troublesome than others. Having found 
one that never seemed to work, I 
discovered that the left-hand end of the 
lift didn't go home fully. As a result, the 
cassette-down switch didn't operate and 
the machine ejected the tape. 
I found that a new lift assembly, part 

no. HOUS471, is available from SEME at 
a surprisingly low cost, so it wasn't worth 
messing about with the original one. Once 
the new lift assembly had been installed 
the machine worked correctly at all times. 
G.B. 

Panasonic NVA3B 
A colleague was having problems with 
this VHS-C Slimcorder. When power was 

applied the chopper circuit started up but 
was pulsing. A raster appeared in the EVF 
then disappeared, and there was no video 
at the AV outputs. He had disconnected 
the camera head to eliminate the effect of 
a fault in this area — we occasionally get 
jammed iris motors for example — but this 
had made no difference to the symptoms. 
There didn't seem to be any shorts across 
the outputs from the power supply, and 
hot checks were inconclusive because of 
the speed of the pulsing. 
I was able to establish that when the 

power supply started up its three main 
outputs appeared. Not all three feedbacks 
were present however. The camera 18V 
and —8V supplies provided via T1001 
came up momentarily, like the others, but 
feedback at pin 22 of IC1001 was nil. I 
then found, by carrying out DC checks, 
that the 22k,i1 surface-mounted resistor 
R1008 was open-circuit. When I inserted 
a temporary replacement, from a scrap 
PCB, the unit seemed to be working 

properly but the camera section was still 
disconnected. When it was plugged in the 
fault returned! 
Disconnecting the camera section 

cleared the pulsing. So there had been two 
faults. It's relatively easy to establish the 
nature of a fault in the camera head as 
there are only two connectors, one for the 
lens motors and sensors and the other for 
the imager. In fact the imager was the 
cause of the problem. No shorts could be 
detected, and none of the few surface-
mounted components on the flexiprint 
was the cause. A new imager restored 
order — and sanity. 
Note that the imager's part number 
changed during production. The part 
number in the manual, VEK7146, applies 
to earlier models with a shorter FPC. The 
later part number, VEK7375, applies with 
the longer FPC. N.B. 

The help wanted column is intended to assist readers who require a part, circuit 

etc. that's not generally available. Requests are published at the discretion of 

the editor. Send them to the editorial department - do not write to or phone the 

advertisement department about this feature. 

1111ANTE 
Wanted: Amstrad UF20 VCR tor breaking. 
Require head and drum assembly plus guide 
unit. Condition of head unimportant. 
Also, could anyone help identify the maker 
or importer of a colour portable badged 
"Univercell" (exact spelling on remote-con-
trol unit)? It has a separate power supply 
panel on the left-hand side looking in from 
the rear, and may be of Nokia origin, per-
haps 1996 vintage. Better, could anyone 
supply a circuit diagram, in particular of the 
power supply? 
Phone John Martin on 020 8337 3366 
or e-mail 
john-martin@FreeNet.co 
Wanted: JVC GR-45E camcorder, working 
or non-working but with working viewfind-
er. Accessories not important. Phone 
Andrew Duggan at AID Electricals — tel/fax 
01248 602 584 (Gwynedd). 
Wanted: Single LCD display (one of three) 
for the Sony VPL-V500QM data projection 
unit. The LCD may have been produced only 
as part of a complete assembly, in which case 
a dud assembly with say one dud LCD would 
do. John Stockley, 27 Campden Road, 
Croydon CR2 7ER. Phone 020 8688 3089 
any time. 
For sale: Practical Television magazines 
from 1959-1979. Twelve full years, eight 
part sets. Also 19 Radio and Television 
Servicing books covering models before 
1955 up to 1975-76, circuit diagrams for the 

Sanyo VCR Model VTC9300P and portable 
stereo music system Model G2711, service 
manuals for the Thorn 850, 950, 8000 and 
9600 chassis, and a Breeze Electrical 
System. Offers please on 01233 663 835. 
Wanted: Sentercel K8/50 EHT rectifier plus 
0.05 g, 2kV EHT smoothing capacitor for 
the Telequipment oscilloscope Model D43. 
Geoff Davies, 13 Bowen Road, Rugby 
CV22 5LF. Phone 01788 574 774. 
Wanted: BUZ77 transistor for the NEI 
11AK08 chassis. Allan Watson, 2 Masefield 
Avenue, Padiham, Lancs BB12 8SY. Phone 
01282 774 114. 
Wanted: Remote control unit for the Orion 
satellite receiver Model JRD2001. F. Nedza, 
40 Brynhyfryd, Glynneath, Neath, West 
Glamorgan SA11 SBA. Phone 01639 720 
429. 
Wanted: CRT (6M.) for the Decca marine 
radar Model 060, or information of a possi-
ble source of supply. The tube fitted is a 
Brimar F15- lOOLD 910/FV. Maybe there's 
an equivalent? No burns. Phone Dennis 
Shakeshaft on 01287 637 681 (Cleveland). 
Wanted: Help with the Ferguson Model 
T59N (TX92 chassis?). The problem is 
locking up with no response to the remote-
control unit. Jim Lesurf, 110 Hunters 
Square, Dagenham, Essex RMIO 8BG. 
Phone 07974 611 402. 
Wanted: Sony SLF1UB portable Betatnax 
VCR. Must be in mint condition and in full 

working order. Will pay good money for the 
right unit. A.C. Griffin, 89 The Ridgeway, 
Sedgley, West Midlands DY3 3UN. Phone 
01902 880 063. 
Wanted/for sale: Cash paid for working 
Goodmans Model 1491T TV set, with or 
without cabinet. Have for sale a Gardner 
inverter, Model 107A: input 11-15V DC, 
output 220-240VAC nominal, square wave-
form. Price £50 ono. R.S. Rosier, 3 Downs 
View Road, Maidstone, Kent ME14 2JB. 
Phone 01622 761 391. 
Wanted: SC84202 IC or tuning board 
29504 003 02 for the Grundig A6410/2/3/4 
(CUC220 chassis). This is required to repair 
a set that's otherwise in very good condi-
tion, for an elderly lady in poor health. All 
expenses paid. Reg Stroud, 2A Linden 
Road, Gloucester GL1 5HD. Phone 01452 
503 581. 
Wanted: A reel-to-reel audio tape recorder, 
also help in getting a Heathkit AFM2 tuner 
and AA22U amplifier going. Manuals or 
any information would be welcome. David 
Holdsworth, 11 Star Farm Close, Bradwell, 
Norfolk NR31 8UZ. Phone 01493 668 867. 
Wanted: Information on replacing the 5532 
dual analogue op-amp in the Nad 524 CD 
player with a Burr Brown OPA2604 FET 
op-amp. A circuit showing this modification 
and component values would be a great 
help. The op-amps are a direct swap pin-for-
pin, but I understand that there are different 
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JACK'S WORKSHOP 
Jack Armstrong 

In ike most people in the trade, I like to 
close my door in the evening and forget 

about work. Sometimes, unfortunately, this 
isn't possible. When the doorbell sounded 
at 9pm I knew it was another of these 
occasions. 
"The pictures are all snowy, so will you 

mend our zapper again?" asked Mrs Wattle. 
I was a little taken aback by this, but the 

two elderly ladies who live just across the 
road and like to call themselves "sisters" 
are quite inoffensive. So I agreed to do 
whatever was necessary to cure the "snowy 
pictures". 
As I entered the house Miss Dorb 

handed me the remote-control unit. I 

reflected on how unlike they were for 
"sisters", one plump with a button nose, the 
other very thin with a roman nose. "Pictures 
snowy. Must be that battery wire again" she 
said. 
I pointed the device at the TV set and 

pressed a button at random. It had to be that 
way — the numbers had long ago worn off. 
A very grainy BBC! picture appeared, and 
the sound faded in and out of the 
background hiss. 
"Well, the handset's OK but, oops." I 

had just dropped the thing on the floor and 
the 9V battery went spinning across the 
room, with its clips still attached. 
"I'll just go and solder the wires back 

on" I said sheepishly. 
"Told you it was the battery wires" a 

know-it-all voice behind me said. 
While I was in the workshop I also made 

up a coaxial lead from CT 100 cable, with a 
male TV plug at each end. I had just bought 
some new screw-connection plugs and was 
quite keen to try them out and compare 
them with the cheap ones whose plastic 
insert melts when you try to solder the end 
of the centre pin (the trick is to file off the 
nickel plating to expose the brass). The new 
plugs were fine, though a little fiddly for 
someone with eyesight like mine! 
When I returned to the Wattle and Dorb 

house I tried the remote-control unit. It was 
just fine. Then I pulled out the old, brown 
cable that connected the TV set to the wall 
socket and replaced it with my pristine 
white one. The pictures were perfect. 
"Lovely" said Miss Dorb, "better than 

we've seen for ten years. How much do we 
owe you for the battery thing?" 
The pair seemed to think that £2 was a 

little expensive for "fixing the zapper", but 
I pointed to the nice white cable and 
mentioned that the picture was, as Miss 
Dorb had said, "better than we've seen for 
ten years." They acquiesced, but I didn't 
get a tip. Must remember to charge a lot 
more next time. Maybe they won't ask 
again. I could recommend Wossname up 
Church Street, then they'd know the 
meaning of "dear". 

A Grundig digibox 
Talk of the devil! Who should wander in 
this morning than Wossname. 
"Hello there. Not seen you for months. 

Been on holiday? Looking rather thin." 
"Yes, well, I've been away, you see." 
"Good grief! Not in prison?" The light 

suddenly dawned on me. "What you been 
up to, you old rogue? Stealing chickens 
again?" 
"Not exactly. You know those bl**dy 

two dee mac cards?" 
"D2Mac, yes." 
"That's the fella." 
"The ones you tried to sell me?" He 

looked sheepish, so I knew I was right. 
"Got caught, did you?" 
"Sort of. The guy in the pub — tall guy, 
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A Grundig GDS200 modem board - there are two versions, which are interchangeable. 
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you said 'hello' to him. Thought he must be 
OK if you knew him." 
"Ah, you mean Bob the policeman. Went 

to school with him. Nice bloke, but funny 
ideas about right and wrong. You didn't sell 
him a card, did you? Wouldn't trust him 
with my grandmother." 
"Sold him the lot. Next thing I know, I'm 

arrested. Shop's been closed for four 
months while I've been away. They took all 
the stock as evidence." 
"You won't see that again!" 
"Too true. Anyway, I didn't come in to 

talk about me 'olidays. Could you take a 
look at this? Been struck by lightning she 
says." 
I removed the screws and levered the top 

cover off the GDS200, cutting my finger in 
the process. I seem to manage to do that 
each time! Everything inside looked perfect. 
"No lightning in here" I smiled. 
"Course not. But it won't turn on. Try 

it." 
I plugged it in and it didn't light up. Not 

even the little green LED inside. I replaced 
the power supply with a good one that I 
keep for testing, but it made no difference. 
On a hunch I removed the modem board, 
then reconnected the power lead. This time 
the digibox lit up its red and green LEDs 
and sequenced them off and on, which is 
normal when the modem is removed. When 
I fitted a spare modem board the digibox 
worked perfectly. 
Since spares are available only to 

authorised agents, I contacted Gordon at 
Kesh Electrics to ask if he could fix the 

modem board. He thought he might be able 
to, as he'd already repaired several of them. 
So this wasn't a new fault. 
As it turned out, every chip on the 

modem board had apparently been 
damaged. Gordon was fortunately able to 
send me one that had come from an 
unrepairable GDS200. The price was very 
reasonable, and Wossname subsequently 
accepted my inflated estimate. He always 
manages to extort cash from his customers 
somehow! 
Kesh Electrics can be contacted on 

01365 631 449 and can carry out various 
digibox repairs. 
The accompanying photograph shows a 

GDS200 modem board: two versions, which 
are interchangeable, have been fitted. 

Amstrad DRX100 
Last month I mentioned, foolishly, that I 
had never had capacitor failure with the 
DRX100 digibox's power supply. It has 
now happened to me, and I find that I'm not 
alone — lots of engineers have had this sort 
of trouble. The parts which fail are listed in 
the accompanying table. 

Table 1: Relkit 34 components list. 

C3 
C7, C22, C24, C25 
C8, C10, C12 
C11, C13-C18 
C19, C20 
D12 

Test Case 466 
Nora Wilkins was in a fix. On impulse, she had bought a £40 
small-screen black-and-white TV set for use in her kitchen. 
She spends a lot of time there, cooking and baking for her dos 
in aid of local charities. When she got the set back she plugged 
it in, extended the aerial and wound the tuning knob from one 
end to the other. But all she obtained was a flickering, snowy, 
barely-recognisable shadow, at just one point. She returned it 
and had been given another one, but the results were no better 
— until she took it to her friend Gwen's house on the other side 
of town. There, it produced much better, though rather ghosty, 
images on all the local channels. 
Now Nora, a widow, is not rich, and thought that her local 

dealer might be unable to help anyway. But didn't she live 
opposite that nice young man Cathode Ray, and didn't Ray 
owe her a favour, having almost run over her cat the other day 
with that big white van of his? She went to see Ray and invit-
ed him in for a cup of tea, and to "just tune in" her little TV 
set... 
The cat, knowing that Ray doesn't like him, abandoned the 

kitchen as soon as he arrived. The area is not a good one for 
TV reception, and Ray was not surprised that virtually no sig-
nals could be obtained from the built-in telescopic aerial. But 
what was this? A coaxial cable was coiled up in the comer of 
the window sill, and there was a coaxial to mini-jack adaptor 

82µF,400V 
33 g, 50V 
1,000 g, 10V 
330 g, 25V 
220 g, 50V 
1N 4937 

Thanks to some work done by Robert 
Philpot and other engineers from the TV e-
mail group, SatCure is now able to supply a 
capacitor kit for this model, Relkit 34. The 
items included are shown in Table 1 — the 
capacitors are all low-ESR types rated at 
105°C. The kit costs £6.95 plus £2.50 
postage and VAT at 173%. You can order 
from the SatCure website at 
http://www.satcure.co.uk 

If you have any questions about 
Apple Macs you can e-mail Jack 
from the internet web site at: 
http://www.ukstay.com/jack 

You can also contact Mac Users 
and ask questions at the 
Yorkshire Mac User Group web 
site (YMUG): 
http://www.ymug,york,co.uk 

Information about Sky Digital 
Satellite receivers can be found 
at: 
http://www.satcure.co.uk 

You can order Apple Mac 
cables, connectors, batteries 
and other accessories from the 
SatCure web site at: 
htt e/www.satcure.corn 

in the TV box. They were very soon assembled, after which 
Ray confidently switched on the little TV and wound its tuning 
knob — only to find that things were little better than before. 
There was virtually no signal! He was told that reception was 
OK in Nora's living room, so they took the little set there and 
hooked it up. It now produced reasonable pictures and sound, 
though its RF gain seemed to be less than that of the main set 
and its tuning knob was very fiddly. A check in the bedroom, 
where another aerial cable came through a hole in the ceiling, 
showed that here too the signals were failing to get through. 
The aerial cable in the lounge was looped through a mains 

power unit that looked very ancient. It must have been provid-
ing the 18-24V its yellowing case boasted, or there would have 
been no signals at all, Ray reasoned. So suspicion fell on the 
three-way UHF distribution amplifier that was taped half-way 
up the aerial mast. It would have to be replaced and, after 
acquainting Nora with the £27-odd cost, Ray ordered a three-
way outdoor type from the Whizzo Electronics catalogue in the 
workshop. It arrived very quickly, and Ray didn't have too 
much trouble fitting it. The short chimney stack and mast were 
accessible from the garage roof: step-ladder stuff! 
Back indoors, Ray switched the power to the mains unit on 

then turned on the living-room set to admire the result of his 
handiwork. All he got was a screenful of snow on all channels 
The kitchen and bedroom outlets were likewise dead! What 
was the cause? There was nothing wrong with Ray's wiring, 
and the Whizz° unit was perfectly OK. For the solution, turn 
to page 760. 
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NOTEBOOK SATELLITE 
Reports from 

Christopher Holland 

and Tony Cattell 

BBC satellite radio 
In his column in the August issue Donald 
Bullock mentioned that his digibox often 
goes into standby after a power cut. When 
this happens during the night he doesn't get 
the BBC radio service of his choice, to 
which the receiver was left tuned the night 
before, when he wakes up. He didn't have 
this problem with his previous analogue 
receiver. 
One way around this problem is to use 

the single-receiver version of the Kesh 
Electrics Digimemo unit I reviewed in the 
December 2000 issue of Television. You 
enter the station you require as the 
'favourite channel' and the unit returns the 
digibox to this after a power supply inter-
ruption. Details of the unit can be obtained 
from the Kesh Electrics web site (www. 
pacelink.co.uk). 
As the BBC Radio stations, except for 

Radio 5 which is encrypted, are all trans-
mitted in clear digital form, a good solution 
to the problem is to buy a simple digital 
receiver that isn't capable of receiving 
encrypted channels. A good thing about 
such receivers is that they usually return to 

the station being received prior to a power 
cut, though it's as well to confirm that this 
is so before you make the purchase. The 
new receiver can be connected to the same 
dish, pointing at 28-2°E, via a twin LNB. 
An advantage of this arrangement is that 
the radio stations continue to be available 
when someone is watching the telly. 
A fairly well-kept secret is that the BBC 

is still transmitting its radio services, with 
the exception once again of Radio 5, in 
analogue form from 19.2°E. Tune to the 
CNBC transponder at about 10-728GHz 
(vertical polarisation) and you will find 
Radio 3 at 7.56MHz, Radio 4 at 7.74MHz 
and the World Service at 7.38MHz. Tune 
up the band to 11.243GHz (horizontal 
polarisation), the German RTL Shop 
transponder, and you will find Radio 1 at 
7-74MHz and Radio 2 at 7.92MHz. These 
transmissions are all in mono. For how 
long they will continue to be available 
remains to be seen. 

Photo 1: Test card J, seen recently at 
12.129GHz V. 

Don't despair too much about TV in the 
morning, Donald. Look what I found 
recently on the BBC Parliament channel (at 
12.129GHz V, transponder 22), see Photo 
1. A real live test card! Unfortunately it 
was accompanied by a test tone, not the 
test card music of the Fifties and Sixties. 
Surely, with all the digital space the BBC 
has available at its three 28-2°E digital 
transponders, there should be room for a 
permanent test card! C.H. 

Digital TV update 
There have been quite a few changes since 
our last complete listing (February, pages 
236/7) of the transponder allocations at 
28.2°E. Table 1 shows the situation at mid-
August, when this issue of Television was 
being prepared for publication. Note how-
ever that channels can alter quickly. The 
transponder number is in brackets after the 
frequency and the EPG number in brackets 
after the channel name. It seems quite like-
ly that Astra 2D's three ITV transponder 
allocations will become active during the 
next few months. 
Transponder 4 is the digibox default fre-

quency. Add 700 to the Box Office num-
bers. Some channels are listed at more than 
one frequency: only one will be the 'active' 
channel in the EPG at any one time, though 
Sky can change this round rapidly. 
Cards with a Welsh address place S4C 

at EPG 104, Channel 4 at 184. The correct 
BBC' and 2 regions for the viewing card's 
address are at EPG 101 and 102. Out-of-
area BBC2 regions are available at 964/5/6. 
Out-of-area BBC1 regions are not available 
at present though there seem to be plans to 
make them available at 967/8/9 — these 
numbers are mentioned in the spoken audio 
"channel line up" on 996. 
The correct Channel 4 region is brought 

in at 104 by the viewing card (184 in 
Wales), but out-of-area regions can be 
stored as 'extra channels'. 
Viewing cards in the Republic of 

Ireland bring in Sky 1 Eire at 106 and BBC 
1 and 2 Northern Ireland at 214 and 215 
Other BBC channels are not available 
there, nor are the UK Channels 4 and 5. 
Sky News Eire is allocated to ch. 501. 
With the exception of World Service, BBC 
radio stations are not listed in the Irish 
EPG, but can be stored as 'extra channels'. 
Radio 5 is not available. 
The Irish channel Tara TV (EN) 178), 

which is aimed at UK-based viewers, has 
recently been blocked to Irish viewing 
cards. C.H. 

Amstrad DRX100 
This digibox was dead. Yes, an Amstrad 
that didn't need the tuner replaced for a 
change! The cause of the fault turned out to 
be Ql, which is type 1L0380R. It's not the 
easiest device to obtain from the usual 
spares suppliers but can be obtained from 
SatCure, whose e-mail address can be 
found at the company's web site 
www. satcure.co.ulc  T.C. 
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Table 1: Digital transponder listing. 

Frequency  Sat/ Pol Channels and EPG numbers 
(GHz) beam 

10.862 (51)  2D/UK  H  Disney (613), Disney Plus (614), Toon Disney (615), Playhouse Disney (616), Play/am Interactive 
10.876 (52)  2D/UK  V  Box Office (5, 10, 15, 19, 20, 25, 30, 40, 46, 54) 

10.921 (55)  2D/UK  H  Sky Travel (145), Tara (178), Hallmark (190), Kerrang (457), Starplus (672), Box Office (36-39) 
10.936 (56)  2D/UK  V  Sky Sports Extra (404) 

11.508 (D3S)  EB  H  Discovery Home & Leisure +1 (134), Smash Hits (451), Animal Planet +1 (571) 

11.585 (D7S)  EB  H  Fashion (220)", Best Direct (644)", MBI (698), Al Jazeera *t 

11.680 1D12S)  EB  V  Extreme Sports (4221*, Go Barking Mad (425)", Digital Classics (464), Euronews (528)", God (650)", 

TBN (6521* 
11.720 (1)  2A/S  H  BBC1 England/N. Ireland (101), BBC2 England (102), BBC Choice (160), BBC News 24 (507), BBC 

Knowledge (573). 

11.739 (2)  2/VS  V  Living (112), Challenge (121), Bravo (124), Trouble (607), Travel Shop 1632)* 

11.758 (3)  2A/N  H  Channel 5 (105), Sky Sports 1, 2, 3 (401/2/3), Premiership Plus (433), God Revival (651) 
11.778 (4)  2A/N  V  EPG background audio, Box Office 18t, 47, 48, 59, Box Office Widescreen 1, 2, No 5, Sky Enquiries 

Interactive 

11.798 (5)  2/VS  H  BBC1 Wales/Scotland (101), BBC2 Wales/Scotland/N. Ireland (102), all BBC Radio stations 

11.817 (6)  2/VS  V  UK Gold 1 (109), UK Gold 2 (110), UK Style (148), UK Drama (151), Play UK (217), UK Horizons (564), 
UK Horizons +1 (565) 

11.836 (7)  2A/N  H  Sky 1 (106), Premier 1 (301), Premier Widescreen (305), MovieMax (308), Box Office 1-4 

11.856 (8)  2A/N  V  Premier 2 (302), MovieMax 2 (309), Sky Sports News (413), Nat Geographical (558), Box Office 6, 7 
11.876 (9)  2/VS  H  Discovery (551), Discovery +1 (552), Adventure (553), Civilisation (554), Sci Trek (555), Wings (556), 

Discovery Kids 1618) 
11.895 (10)  2/VS  V  Paramount (127), all MTV/ VH1 channels (440, 441, 443, 444, 446, 447, 448), Nick Junior (605) 

11.914 (11)  2A/N  H  Premier 3 (303), MovieMax 3 (310), Sports 3 (403), Box Office 11-14 

11.934 (12)  2A/N  V  Premier 4 (304), MovieMax 4 (311), Sky Sports 1, 2, 3 in pubst, Box Office 16-18, Playboy/Adult (974), 
Retail Info (997)t 

11.954 (13)  2/VS  H  Travel Shop 2 (633)", Screenshop (640)", Dating (656)*, TVX (977), Red Hot 1989-991) 

11.973 (14)  2B/S  V  Sony TV Asia (670), Zee Cinema 1678), Bangla (679), Pakistani (680), Asia 1 (682)* 

11.992 (15)  2B/N  H  Open Shopping 

12.012 (16)  2A/N  V  Open Shopping 

12.032 (17)  2B/S  H  ITN News (525)", QVC (630)", Ideal World (638)", Bid up (647)", Jobshop (654)", B4U Music (668)", 

Lashkara (691), ITN Radio News (878)*, OVC Interactive 

12.051 (18)  2/VS  V  Travel (181)", TCM (327)", CNN 1513)", Cartoon channel (601), Boomerang (603)", Shop 1634)', CNN Radio*. 

12.070 (19)  2B/N  H  Sky 1 Ireland (106), Sky Cinema (315), Sky Sports Extra (404), Cartoon Network +1 (602), Box Office 21-4 

12.090 (20)  2B/N  V  Sky Cinema (315), Sky Cinema 2 (316), Rapture 1458), Disney Channel (613), Box Office 26-29 

12.110 (21)  2B/S  H  Channel Health (193)", Shop America (641)", UCB Europe (875)", UCB Cross Rhythms (876)", UCB 

Inspirational (886)", Bible (890), UCB Talk (891)" 

12.129 (22)  2/VS  V  S4C (104, 184), BBC Parliament (508)", S4C 2 (519)*, Einstein (576)", Simply Shopping (643)", B4U 

Movies (667), Zee (676), Simply Shopping Interactive 

12.148 (23)  2A/N  H  Granada (118), Sky Sports News (413), Bloomberg (504), Nick (604), Box Office 31-5 
12-168 (24)  2A/N  V  Channel 4, 6 UK regions, (104), E4 (205), Film 4 (323-6), E4 lneractive 

12.188 (25)  2B/S  H  Music Choice (480/1), History (561), Biography (563), Sky Latest Ireland (999) 
12.207 (26)  2B/S  v  Sky News (501)", History +1 (562), Channel line up (996)", Sky Welcome (998) 
12.226 (27)  2A/N  H  Breeze (136), Men & Motors (139), Racing channel 1416), History channel (561), Box Office 41-5 

12.246 128)  2B/N  V  Open Shopping 

12.266 (29)  2B/S  H  MovieMax 5 (311), Kiss (450), Fox Kids plus 1 (611), Box Office 49-53, Private Blue (980), Retail info 
Ireland 1997)t 

12.285 (30)  2B/S  V  Game Network (223)", Energis promo 

12.303 (31)  2B/N  H  Open Shopping 

12.324 (32)  2B/N  V  Wellbeing (211), CNBC (510), Money (516)", Adventure One (560), Virgin (857)", Talk Sport (858), 

Capital Gold (863)", XFM (864)", Youth FM (871)", Premier (8731, Heart FM (874)", One Word (877), 

Storm Live (881)", Primetime (882), Sunrise (833)", Talk Gospel (884), The Storm (887), TVVR (888)", 
Real Radio (896)", Costcutter", Sky News Radiot 

12.344 (331  2B/S  H  Liberty (2021*, Magazine Showcase (2081, Pin (636)", Gurjari (692), CEE I (693), Anjuman (694), Classic 

FM (856)*, Classic Gold (859)", Planet Rock (861)", Core 18621", WRN (872)", Solar Radio (879)", 
Punjab (880)", Total Rock (885)", LBH (889)•, RTE Radio (892)", Asian Air (893)", Club Asia Radi et, 

EWTN*t, SSR Radio*t 
12.363 (34)  2B/S  V  Nat Geographic +1 (559), Nick replay (605), Star News (671), Box Office 18t, 1-4, Sky Business/Pub Channelt 

12.382 (35)  2B/N  H  Eurosport (419), The Box (449), 0 Music (455), Community ch (655)", Sky Movies Active 
12.402 (36)  2B/N  V  Where it's at (461), SBN Radio"t 

12.422 (37)  2B/S  H  Prime TV (685), Teletext Holidays 
12.441 (38)  2B/S  V  BBC Sport Interactive 

12.460 (39)  2B/N  H  Sky Sports Extra (404) 

12.480 (40)  2B/N  V  Artsworld (199), MUTV (410), Chelsea TV (427), Playboy (981), Spice (982) 

2A = Astra 2A, 28 = Astra 28, 2D = Astra 2D, EB = Eurobird, UK = UK footprint, N = North footprint, S = South footprint. 
Interactive services shown in italics. 
" Unencrypted. t No EPG no. allocated. t Channel not available with a normal domestic viewing card. 
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AcquiVision 
http://www.acquivision.com 
Acquivision solutions, including XY-
Plotting, Oscilloscope (with FFT), Data 
Logging and Custom Software, have 
been getting the most from computers 
since 1994, Download software. 
Telephone (01903) 830502 

Al Wade 

http://www.alltrade.co.uk 

(ALLTRA E 
Phone 01273 413798 Fox 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 
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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) 

Baird 30 Line Recordings 
http://www.dfm.dircon.co.uk 

For history buffs and the curious 
here's a fascinating site containing 
early TV recordings and their 
background. 

BBC 

http://www.bbc.co.uk/enginfo 
If you need any help with your 
reception go to this site — both of the 

addresses point here. There's special 
advice for people with loft 
installations, and caravaners and 
boating enthusiasts. 

Dolcnet Service manuals 

http://www.doknet.com 
This Dutch site says it has 350,000 
service manuals and 1 million service 
parts. You interogate the data base by 
filling out an order form, with the 
"request" box ticked, and then wait for 
an email to arrive back on your 
computer. However, an on-line index 
would be useful and maybe on-line 
downloading of the manuals. 

Diinberg Electronics 
http://www.donberg.ie 
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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 30,000 
different lines 

EURAS International Ltd 

http://www.euras.com/english 
"The definitive fault index.., based on 
feedback from manufacturers, 
technicians and workshops throughout 
Europe" IER Magazine. Available on 
CD-ROM including ECA vrt-disk 2000. 
Subscription includes free Internet 
access for update downloading, 
access to pin board, discussion forums 
and classified ad section. Monitor 
database also available. 
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Goot Products 

http://www.kieagoot.co.uk 
Kiea Trading Company is the sole agent 
of Goot products, We specialise in 
supplying the soldering and desoldering 
product range manfactured by Goot 
Japan for the UK market. Goot uses 
advanced production technology to 
manufacture high quality soldering iron 
products for industrial, prfessional and 
general purpose use. 

Matrix Multimedia Ltd 
http://www.matrixmultimedia.co.uk 

Matrix Multimedia publishes a number 
of highly interactive CD ROMs for 
learning electronics including: Complete 
electronics course, Analogue filter 
design, and PlCmicro(R) microcontroller 
programming (C and assembly). 

M.C.E.S. 

http://www.mces.co,uk 

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

NTL 
http://www.ntl.co.uk 
Go to this site for information on NTL's 
Broadcast, Interactive and Telecom 
services, including packages for home 
area by area. There's also a useful 
transmitter site map and database, 
giving locations and information. The 
site also contains useful documents, 

at leaders 

CZ:GT IMI II 

A 0511 ,1.0,18 

111. ..M Y Y 

zr.r:::•••••= ::: =O MIOR: =1 =o 

which describe digital TV, interactive TV 
and digital Radio. There's also a useful 
contacts list. 

Mauritron Technical 
Services 
http://www.mauritron.co.uk 
The UK's leading independent supplier 
of Service Manuals and Operating 
Guides from valve to video. Also 
available on CD Rom or download 
direct from the internet. 

PC Universe 
http://www.pc-universe.net 

PC Universe supplies core computer 
components at "WORLD-beating" 
prices. Our range of reliable brand 
name products is available to order 
online 24-7. 
Nationwide delivery. Free Tech support 
at all levels. Call LO Call 0845 
4585817 

Sky digital repairs 

http://www.horizonsatellites.co.uk 
The Horizon site gives details of our 
range of products and services including 
Sky Digital Receiver Repairs. 

Servicing Advice 
http://www.repairfaq.org/REPAIR/ 
F_Repair.html 

Here are some frequently asked 
uestions about servicing consumer 
electronic equipment, with a US bias. 
But there's some good material on 
monitors and CD players and CD-ROM 
drives. (thanks to David Edwards for this 
information) 
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Switch-it-on 

http://www.switch-it-on.co.uk 

We sell multiregion 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. 

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. 

Televes 
http://www.televes.com/ingles/ 
ingles.htm 
Televes website was launched as an 
easier way to keep in contact with our 
World-wide Network of Subsidiaries 
and Clients. This site is constantly 
updated with useful information/news 
plus you can download info on our 
range: TV Aerials & accessories, 
Domestic and Distribution amplifiers, 
Systems Equipment for DIT and 
Analogue TV, Meters and much more. 
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The Service Engineers Forum 

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

A brand new site dedicated to the needs 
of service engineers containing detailed 
servicing articles, circuits & repair tips. 
The site also includes for sale, wanted & 
special offer sections, industry news & 
much more. An impressive site well 
worth visiting. 
For customers without net access, 
servicing product details are also 
available by ringing Mike on 0151 522 
0053 

UK Electrical Direct 
http://www.uked.com 

For a comprehensive on-line directory, 
buyers guide and resource locator for 
the UK Electrical Industry look at this 
site. Many of the companies listed have 
links to their own web sites, making this 
a one-stop shop for a huge amount of 
information. 

UK Mailing List Group 
http://www.egroups.com/list/uktvr 
epair 

Following on from the newsgroup 
discussion last month there is a UK Email 
group for TV technicians where you can 
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send an Email to everyone in the group. 
There's just over 30 people in the group 
at present. For more details and how to 
fegister look at the egroup home page. 
Just a general comment though - you do 
have to be careful who you give your 
Email address to so that you can avoid 
"spamming" - that is getting lots of 
unwanted Email about dubious Russian 
site (amongst others). 

PSA 
http://www.psaparts.com 
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This web site gives details of various 
specialist parts for repairers, from rare 
semiconductors to compute batteries and 
printer parts. The vast majority of items 
are in stock, and can be purchased on-
line via this site's shopping facility. 

Repairworld 

http://www.repairworld.com 

Repairworld is a US based fault report 
database which is updated bi-weekly. It 
operates on a subscription basis and 
describes itself as an "affordable 
solution for all technicians". There is 
apparently no minimum number of 
months for which you have to subscribe. 

You can see some samples of the 
material for free, monitors, VCR, DVD 
and Camcorders being of particular 
relevance to UK users. The site provides 
a "chat room" where you can talk via 
your keyboard to others "in the room". 

Vintage Wireless Co London 

http://www.vintagewirelesslondon. 
co.uk 

Phone 0207 2583448 Fax 0207 2583449 

Vintage Wireless London 

 ---ryra•- .2 _II 

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 contact Pat Bunce 

Tel: 020 8722 6028 

Fax: 020 8770 2016 

Put your web address in front of 21 000 

electronics enthusiasts and experts. 

Television acknowledges your company's 
need to promote its web site, which is why we 
are how dedicating pages in every issue to 

announce your 
WEB ADDRESS. 

This gives other readers the opportunity to 
look up your company's name, to find your 

web address and to browse the magazine page 
to find new sites. 

We understand that cost is an important 
factor, as web sites are an added drain on 

budgets. But we are sure you will agree that 
the following rates make all the difference: 

FOR 12 ISSUES: 
Lineage only will cost £150 for a full year, just 
£12.50 per month. 

This includes your company's name, web 

address and a 25-word description. 

Lineage with colour screen shot costs £350 for 

a full year, which equates to just £29.17 per 
month. 

This price includes the above mentioned 
information, plus a 3cm screen shot of your 

site, which we can produce if required. 

To take up this offer or for more 

information ring: 

Company name Web address 
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Special Offer Sale - 20 Remote Controls £20.00 (mixed all well known brands) 
FERGUSON ICC 7 HAND SET £3.00 

FERGUSON VIDEO 
FV90 LV HAND SET  £3.00 
EV80 LV HAND SET  £3.00 

FERGUSON 

BATTERY CONVERTER TA606 £15.00 

24V DC/240V AC £15.00 

BENCH POWER SUPPLY VARIABLE 

0-30V 3A-TWIN METERS 

P/P £5.00 ea £50.00 

BRIDGE RECTIFIERS  10 FOR £1.00 

BURGLAR ALARM KIT full description £7.00 

CAMCORDER-UNIVERSAL BATTERY 96V - 

1400MA FOR WC-PANASONIC-PHILIPS 

£5.00 

CAMCORDER-RIPOD SHOULDER POD £3.00 

CAPACITORS - 

11N/2KV, 2NZ/2KV. 4NZ/4KV EACH 15p 

5N6/2KV, 6N2/2KV, 9N1/2KV  EACH 15p 

35V-220F, 50V-4 70F, 50V-100UF 

EACH 25p 

AA BATTERIES 1.5 VOLT 

STC ALKALINE  10p 

DESOLDER PUMP  £2.00 

DIGITAL CAPACITANCE METER CMC200 

200PF-20MF  £28.00 

FILTERS - 455 & 480 EACH 'I Op 

GAS SOLDER IRON-PORTASOL HOBBY 

£10.00 

INFRA RED DETECTOR 

WIDE/SHORT ANGLE WITH RELAY £500 

INFRA RED RECEIVER-MATSUMI 

MINIATURE  £1.00 
MILLI VOLTMETER-ELECTRONIC-LEADER 

LMV-181A 40V /VC IN-IMV F/S 

f..5 P&P f.5.00 

IMV-300V CALIBRATED - 

COST £225. 00 £5 P&P 

COLOUR TV BATTERY 

CONVERTER IN 24VDC TO 240V OUT 

£15.00 

MODULATOR-TUNABLE SA TELLI TE-TV 

£1.00 

£5.00 

£5.00 
20p 

59p 

PANEL-11(2-FM2211 STEREO 

PANEL-CVC80-POWER 

POSITOR 182 PIN 

POSITOR-2322 662 98012 

POWER SUPPLY - 

12V DC & 24V DC-REGULATED £2.00 

POWER SUPPLY-REGULATED 3-I2V 500MA 

£5.00 

£1.50 

£1.50 

SOUND 5.5MHZ MPM 10 001 

SOUND 6.0MHZ MPM 1040 

TRANSFORMER-RS ENCAPSULATED 

MAINS 
0- 120V-0-120V PRI 0-9V-0-9V SEC 

TRIPLER KT3/1(30 
TR IPLER - UNIVERSAL 

PSU AC 12V 500MA 

PSU AC 9V IA 

QUARTZ HALOGEN - 

500W 200V FOR OUTDOOR LAMPS £1.00 

R.S. SAFE BLOC  £5.00 

RELAYS-SUB MINIATURE 25p 
SATELLITE TUNER UNIT - 2427611 

. BASE BAND/VIDEO OUT £3.90 

SCART TO 4 PHONO LEADS I.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 

£2.00 

£1.00 

£1.00 

£1.00 

£4.00 

£5.00 

FERGUSON 
ADAPTOR - VET - TEXT - VA354 £2.00 

AC MAINS & BATTERY-VA365 

P/P £3.00 ea 

CAMCORDER BATTERY, HIGH CAPACITY 

9.6V I 800MA-VA310 £3.00 

CAMCORDER BATTERY CHARGER 

9.6 VOLTS VAZ65  EACH £6.90 

CAMCORDER CAR ADAPTOR CHARGER - 

AND BATTERY-VA308 £5.00 

CAMCORDER LENS 2 OFF - 

TELE-CONVERSION LENS x1.4 & x0.7 

£1.00 
CARDIOID CAMERA MICROPHONE-VA 

SUPER 218 TELESCOPIC BOOM & STAND 

£5.00 

CHASSIS-TX80-NEW.NO TUNER P/P £5130 

EACH £15.00 

CHROME BOARD-1CCS 

I/Cs U4647TKF OR HA 11498  £6.00 

DECK AND CAPSTAN MOTOR - 

FV6ILV, FV62LV, FV67LV, FV68LV 

EACH £30.00 

FV70B, FV71LV, FV72LV. FV74LVX 

EACH £30.00 

FV77HV £30.00 
FV3 1R £12.00 

HEAD AND DRUM 

MODULATOR-SATELLITE-T1040-SRD3/4 

£2.00 

£5.00 PANEL-REMOTE TX 100s 

PANEL-T1228B TEXT 

FOR TX89, 11(98, TX99. TX100 £6.00 

PANEL-TX90 THORN FRONT - 

- 8 BUTTONS 01M4-515-1302 £5.00 

PANEL-TUBE BASE-ICC5 £5.00 

PANEL-TUBE-BASE-TX89. TX98, TX99 £5.00 

PANEL-TUNING 1509G-TX9, TXIO £5.00 
POWER SUPPLY 12V-3A 

FOR VIDEOSTAR CAMERA PP3 £4.00 

PUSH BUTTON UNIT-TX85, TX86 - 

8 BUTTONS £5.00 

TRANSFORMERS-SWITCH MODE:-

TX85, TX86, TX89  EACH £4.00 

TX103 £5.00 

473190-00. 40153000  EACH £5.00 

ICC5 3112-338 326842 £4.00 

HITACHI 
DECODER-TELETEXT PC232A5 - ISSUE 4 

£15.00 

HEAD AND DRUM - 620E  £12.110 

MAINS SWITCH WITH STAND-BY  £50p 

MODULATOR No 5587881 £5.00 

OSCILLOSCOPE 20MHZ DOUBLE BEAM 

V212 £188.00 

PANEL-TELETEXT G8P - ISSUE 6  £10.00 

PANEL-TELETEXT PC315-1 - ISSUE 7 

£15.00 

£20.00 PANEL-TEXT-VT753E 

POWER SUPPLY TV SWITCH MODE 

SIR 4211 ISSUE 10 £8.00 
POWER SUPPLY VIDEO SWITCH MODE 

VTM312ELM  £10.00 
THICK. FILM-HM9204A  £3.50 

HOSIDEN 
TUBE BASE- MIXED 10 for £1.00 

AA Batteries made by SIC Group of Companies 

10p each 

ITT 
IF MODULES:-

5827-01-51. 5827-51 

5828-04-10, 5829-02-58 

5929-03-41 

TELETEXT CONVERSION KIT 

CORE 2 90° In' TEXT PANEL 

EACH £3.00 

EACH £3.00 
EACH £3.00 

£3.00 

£3.00 

1996/7 MATSUI 
VIDEO CHASSIS WITH TUNER-FR  £5.00 

POST £4.60 

MATSUI - ORION 
DECKS WITH HEADS - 

D1096 VX MIOVP 9401 f 16.00 

HEAD-VSR I 500 = ORION D2096 £5.00 

PANEL-MAIN-VSR 1500  P/Pf500ea £3.00 

POWER SUPPLY-VSR 1500 £5.00 

POWER SUPPLY & REG - 

TYPE STK 5343-VP9501 £8.00 

POWER SUPPLY-SWITCH MODE-1500 £3.50 

SAMSUNG TECU5983 VA24A 

VHF-Tuner with Aerial Socket 

Fit most new TV's £5 

FERGUSON NICAM MODULE 111 

Art No 989 591-E00 £5 

VIDEO DECKS 
AIWA 1500 

MATSUI VXA 1100 

MATSUI 1500 

ORION D1094 

ORION D1096 

ORION 02096 ETC 

CAPSTAIN MOTOR FOR ABOVE DECKS 

£8.00 

20 HIGH VOLTAGE CAPS 1500V - 2000V 

MIXED £1.00 

PAL TV ADAPTOR - RGB IN UFH OUT £5.00 

£5 £9 POST 

HANDSETS 
AMSTRAD 

4600 

4700 

6000 

6800 

UNIVERSAL 

DECCA 

NICAM LCD 

FERGUSON 

BSB 

FV41R/3V59 

FV4 I R/FV42 - FV51-52 

ICC5 

1K2000. 1K7000 

SRD2, SRD3. SRD4 

1780 

TV/SATELLITE WITH PST 

HITACHI 

CPT2158 (NO REPLACEMENT) 

VIDEO RM933E VIDEO PLUS 

£3.00 

£5.00 

£15.00 

£4.00 
£3.00 

£4.00 

£1.50 

£10.00 

£7.00 

EACH £4.00 

EACH £1.00 

£2.00 

£3.00 

£5.00 

£30.00 

MATSUI 

1500 £5.00 

VSR 1500 £4.00 

VX3000 £1.00 
3000/ORION - TV AND VIDEO £2.00 

RC = PACE 900. FERGUSON, SONY, 
GRUNDIG £5.00 

MITSUBISHI 

RM35 - VIDEO £5.00 

NOKIA 

RC202 £4.00 

VP940I 

01096 
VXAI100 

AND VIDEO PLUS 

ORION 
TV AND VIDEO  £.00 

VIDEO WITH LCD - 1991/93 MODELS £5.00 

SAMSUNG 

HANDSETS. TV & VIDEO - 12 TYPES EACH 
£3.00 

SANYO 

UNIVERSAL VIDEO £3.00 

COMPLETE REPAIR KIT. CLUTCH AND 

PINCH ROLLER, IDLER 02906 £7.00 

TUNERS 
IF TERC8-022A TBIZA-00ZA-ALPS £3.00 

SATELLITE SXT2302180968 £3.90 

SATELLITE 

WITH BASE BAND MIN SXT2302234 £4.00 

SMALL UNENHE £3.50 

VHF/UHF - TEKE4-112A £4.00 

4944 

U321, U34I, 0342. U343 

U344, 0411, 0412, 11944)  EACH £2 

U743, 7744 

AMSTRAD 

0E33-B01 £3.00 

MRF7-7E33 

MATSUI ORION VIDEO TUNER W £5.00 

FERGUSON 

IF2 I05-RE £5.00 

MTP2011-APOO £5.00 

UHF - ICC5 £5.00 

VHF - ICC5 £5.00 

TX85. TX86, TX89, noo EACH £4.00 

TX98, 199, TX 100  EACH £4.00 

ORION 

1500- 0E33 B09 £4.00 

PANASONIC 

SMALL UHF/VHF £3.00 

FERGUSON 

DOUBLE SIDE NICAM £10 

ICC5 NICAM SINGLE BOARD ICC5 £10 

SHARP 
TUNER AND IF 1810587 PA1 UK £3.00 

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 f5 00 £20.00 

MITSUMI 

MOD MRF7-0F32 £5.00 

MOD TMUG3-103A £5.00 

MITSUBISHI 

CAPSTAN-HSE41-I/C M51782ASP £2.00 

Treble A Batteries 12 for £1 

12v to 15 D.C. 
TV MODULATOR WITH LEADS 

VIDEO IV 75R 
AUDIO IN 10K 

HVIO0 £5 EACH 

TV AERIAL AMPS VHF /UHF 
I WAN 20dB EACH £5 

2 WAY 18dB 
4 WAY 10dB 

8 WAY 4dB 

240v MAINS 

EACH £5 

EACH £5 

EACH £5 

COMPUTER 3 PIN MAINS 
LEADS 
2V1 METRES LONG - GREY 

2 METRES LONG - BLACK 

EACH £1.50 

EACH £1 

SCART TO SC ART - ALL PINS - I METRE 

EACH 60p 

7803 20p IS01432  LISA  130204  00p  BLII1AF  311p  BYW29/50 13p 11061404251 5ep 
7809  20p 2501053  £110  80203 75p Bl7/12A 2.0p BY9/95  10p  lit/614081 3 £1 .011 
7909 20p 2501576  £1.00  131.1206  £1.01  BUT I 3 f 1 00 BYW95C  lip HE452813P 15p 
7812  Isa  25131577  D M  812207  £1.00  HI-718AF  f 1 06 BYW562A lœV Op NEI 402913P  2.11p 
7812/- 20p 250180203 ISol 80203  11p 1/1.111/800 I 3p BYX10  lop 1101-0/91 20p 
2SC940  £1.110 2501878  £1.10  B0206A £0.30  01.13111 40p BYX38/700 2.3p  1E191124A 50p 
2SC3795  £1.00 2510460  £1.10  BUXOM 90, 01 W84 son BYX35/350  lip  HM6264 
25C397111  £1.110  2SK 1464  £1.10  01.1222 £1.00 13513(19 11.00 BYX55/600  lOp  ALP.15 £1.50 
2SC4311  £5.00 2.5C4891  00326 I LOD 81/X84 50p BYX71/60 lep 1X75T 6911 131 £3.00 
25C4589 1500V/15A  £2.00  80407 40p  8U X8431-I   œp 807106  10p  195401 3p 
I0A/1503V  £2.110 AN552I  £1.10  BIJŒNA œp  B1)049 20p BZW.C110 50. 01109A 10p 

2SC7150 I  A/95551  1160  BUNXIAF £1 .00 (10187 3p 12989 0.4.00 
250200  £1.011  5143831 £2.11  005080 NM BEN* 800 :r/ IC' ' ,63123Q  Sep  1.670341 LIAO 
200401 40p BC550C lep M. 50110F £1.00  13022.8 15p C124555BE  lip  1017831 £1.00 
2.50716 ELM 1503/648 œp  BU705 £1 .00  60229 bp CLE/171A  0 08  M708 /3131 £1.30 
230787 31Ip 0 00638 lip  BU801 50p  80235 5p 6038  Op  6/706 LID  £1.50 
250789 311p  8E8695  lip 131:8069 £1.80 130299.200  15p HA1140  [Lee  M37204ECOP £1.00 
250820  11.10 BP870 211p  80807 501/ 130299-N10 30p 80.61103  11.11  M58658P LIAO 
250000 73p  BPW4 1 13p 1308080Fl £1.00 1311"71-800 15p HA1196 348650 £100 
230880  31Ip Ili Mom Beery% LI 80824 50p 1303 19-30 15p HA11485ANT  LI 513522V £1.80 
2301264 lip  11010904 ta  80826  £I.00 130028.200 13p HA I 18041NT  £1.30  SAA1061 £3.00 
2501266 [LW 110106  130/(414/1620  LIAO  111. 5 9511 11/p HA513185P1  tile  SAA3018 £1.00 
2301398  £110  81.124 30p 111113445/600 £2.10 80095C I.p HA51338.5P3  U N  55015010 £2.00 
2501415 £1.11 BIJ I 26 011p IWK4.34i606 £1.11  BYV960 10p 14C134520  Sip  

30p  BEW20-08 0 (I 00 01)0052008- 311p  5 rrF.2;11-) £200 25121427 £1.10 BU180A  iSp  BUT1 I 

No accounts 

SENDZ COMPONENTS 
No Credit Cards 

63 BISHOPSTEIGNTON, SHOEBURYNESS, 
ESSEX SS3 8AF. 

Tel: 01702 338894 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 
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LETTERS 
Send letters to "Television", 
Cumulus Business Media, 
Anne Boleyn House, 
9-13 Ewell Road, 
Cheam, Surrey SM3 8BZ 

or e-mail 
tessa2@btinternet.com 
using the subject heading 
'Television Letters'. 

Please send plain text messages. Do 

NOT send attachments. Type your 

full name, address, postcode, tele-

phone number and e-mail address 

(if any). 

Your address and telephone number 

will not be published unless request-

ed, 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. 

Health hazards 
Following the letter headed ozone in the 
August issue, I'd like to clear up a couple 
of misconceptions. First, ozone isn't 
electrified air. The air we breathe contains 
about twenty per cent oxygen which, like 
most common gases, normally exists in 
the form of molecules that each contain 
two atoms. Oxygen can however take 
another form, with three atoms in the 
molecule. This is ozone. Pure ozone is a 
pale blue gas with a pungent smell. It's a 
powerful oxidising agent which is highly 
destructive to all forms of organic 
material and causes severe irritation to the 
respiratory system. It is very unstable, and 
rapidly breaks down to form normal 
diatomic oxygen. Ozone occurs when 
oxygen is subjected to electrical stress or 
exposed to short-wave ultraviolet 
radiation (UV-C) — the latter is the 
mechanism that maintains the 
stratospheric ozone layer. 
A corona discharge forms small 

quantities of ozone and nitrogen oxides, 
all of which contribute to the 
characteristic smell. The quantities 
produced depend on the voltage and the 
current density. It's very unlikely that 
corona discharge in a domestic TV set 
could produce enough ozone to present 
any significant health hazard — the ozone 
will be rapidly breaking down, and 
natural room ventilation will dilute what's 
left. The air in even an apparently 
unventilated room is replaced completely 
every few hours via airbricks and 
diffusion through the walls. 
Asthmatics are particularly sensitive to 

the respiratory irritation caused by ozone 
yet, speaking as an asthma sufferer 
myself, I cannot recall the smell from any 
TV corona ever causing me any distress — 
even as a teenager in the Sixties, when I 
was forever tinkering with old valve TV 
sets which were notorious for corona 
around their wired-in EHT rectifiers. The 
danger occurs when the 'cold' corona 
progresses to form an arc. Incidentally, air 
ionisers run at about —7.5kV, as corona 
discharge at this voltage forms copious 
quantities of ions with minimal ozone and 
nitrogen oxide production. 
The plastic materials used in modern 

TV sets can produce very poisonous 
fumes when they burn. Take for example 
an arcing line output transformer. The 
potting compound will more than likely 
be polyurethane resin. This is not 
particularly flammable but will break 
down to produce, among other things, 
deadly hydrogen cyanide gas when it is 
subjected to the high temperature of an 
arc. Burning PVC insulation releases 
hydrogen chloride: when this is inhaled it 
is dissolved by the moisture in the lungs, 
producing hydrochloric acid. The toxic 
fumes from an established TV fire 
certainly do represent a serious health risk 
— in the workshop as well as in the home. 
I'm not sure how ionised air could be 

made to explode. The only difference 
between ionised and neutral air is that 
some of the atoms in the former may have 
one more or one less electron in their 
outer (valence) shell — depending on 
whether the ionisation is negative or 
positive respectively. All natural air is 
slightly ionised, and heavily ionised air 
rapidly loses its 'charge'. There is no 
explosive mechanism involved — 
otherwise thunderclouds would explode 
and no one would dare have an ioniser in 
their home. The polarity of any ionisation 
is important from a health point of view. 
Negative ions cause brain chemistry 
changes that lead to a feeling of well-
being. Positive ionisation produced by 
corona discharge in a TV set has the 
opposite effect. 
A line output transformer fault may 

produce internal heating without rupture 
of the casing. In this situation the heated 
plastics cannot burn, as there is no oxygen 
present. They break down instead, 
forming volatile hydrocarbons of which 
some are gaseous. The internal pressure 
builds up, and eventually the outer casing 
of the transformer bursts. If an arc is 
present, the vapours released may ignite. 
This, together with the noise of the 
transformer's case bursting, may give a 
passable impression of an explosion! 
Pete Roberts, 
Runcorn, Cheshire. 

GOOd mans TVs 
Have you tried to repair a Goodmans TV 
set or VCR bought from Comet recently? 
We have just been told by Comet's head 
office that the company will no longer 
supply circuit information or spare parts 
to independent service engineers. Thus 
when any product sold by Comet 
develops a fault after the guarantee period 
the customer has to either return it to 
Comet for repair or buy something new. 
Is Comet advising customers at the point 
of sale that they will be tied to the 
company for service? 
Is this going to be another nail in the 

coffin for independent service engineers? 
As a small company we can have little 
influence with the big boys in the trade. If 
we could get together with other 
independents and large spares suppliers 
however, maybe our voice would be 
heard. 
Is there any help or hope out there? 

N.D. Bottrill and D.K. Veitch, 
NDC Electronics, 
290 Prince of Wales Road, 
Sheffield 52 1FF. 
e-mail ndcelectronics@aoLcom 

CRT testing 
Here's a quick way of assessing the con-
dition of a colour CRT if you don't have 
a tester to hand. Check the voltages 
across the flashover protection resistors 
that are connected in series with the three 
cathodes. The voltage across a resistor is 
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proportional to the current through it, in 
this case the beam current, which in turn 
depends on the cathode emission. 
If, when checking these voltages, you 

notice that one differs markedly from the 
others, you can be pretty sure that the rel-
evant cathode's emission is low. This 
would mean that the CRT is the cause 
when the symptom is a poor or missing 
primary colour. 
The cathode voltage with respect to 

chassis is the check for the operation of 
an output stage of course. 
Miodrag Krajcinovic, 
Belgrade, Yugoslavia. 

The 11AK08 and 11AK10 
chassis 
In the February 2000 issue of Television 
Alan Dent wrote about servicing the 
Vestel-manufactured 11AK08 and 
11AK 10 chassis. The model numbers he 
listed are no longer useful however as 
they relate to NEI and Nikkai sets. They 
will get you nowhere nowadays when 
ordering spares. The IIAK08 chassis was 
used in the Alba Model CTV3459 and the 
11AK10 in the Alba Model CTV4889. 
The chopper transformer is notorious 

for going short-circuit on the primary 
side. It can be obtained from CPC, the 
part no. being AB42003900 for the 
11AK08 chassis and AB4040504910 for 
the 11AK10 chassis. The special version 
of the TDA8362A jungle chip (IC401) 
used in these sets has been mentioned on 
a couple of occasions. It's available, but 
is expensive. Some sets were fitted with 
the TDA8361A. I have found that the 
TDA8361AN3, which is available for 
about £6.50 from A.R.D. Electronics 
(01282 683 000), will work all right as a 
replacement for either of these chips. 
John Hepworth, 
Peterlee, Co. Durham. 

Dodgy mouse operation 
Because I smoke, I tend to suffer from 
computer mouse reliability problems. The 
tobacco tar deposits that accumulate on 
the mouse mat get picked up by the ball 
and are transferred to the rollers. This 
occurs with other airborne pollutants of 
course, but it's worse when you smoke. 
Cleaning the rollers will usually revive a 
mouse, but take care to avoid scratching 
or roughening their surfaces as this will 
help the next accumulation of gunge to 
stick to them. 
Here's 4 tip if you find that you need 

to clean the rollers frequently. Apply a 
very light, even smear of white heatsink 
compound to the ball. If the coating is 
thick enough to be sticky it will increase 
the amount of debris collected. But if it's 
a very thin coating the silicon grease will 
prevent dirt sticking to both the ball and 
the rollers. In addition, the magnesium-
oxide filler acts as an incredibly fine pol-
ishing abrasive. In normal use it polishes 
out the minute scratches on the rollers to 

which the dirt adheres. I also use it to 
polish the plastic lens on the EverReady 
swivel torch that gets rattled about in my 
toolbox. 
Because I use a Microsoft Inport 

mouse card to free a serial port (unless 
the computer has a built-in PS/2 port), my 
choice of mouse is limited. I normally 
avoid the electrical-contact type of posi-
tion-sensor design, as this is affected by 
smoke and pollution. It wasn't until the 
Microsoft own-brand mouse I had been 
using became very troublesome and I had 
to look for a replacement that I realised 
the enclosed sensors at the ends of the 
rollers were contact types instead of slot-
ted-disc opto-interrupter encoders. 
Although the contacts had survived, the 
greater operating torque required was 
making it difficult to maintain reliable 
operation. The replacement I eventually 
found is a Mouse Systems type with slot-
ted-disc opto-position encoding and nylon 
instead of steel rollers. This type has vir-
tually zero operating torque on the rollers 
and the nylon, although still vulnerable to 
abrasion and dirt accumulation, responds 
better to the 'polish'. 
Ian Field, 
Letchworth, Herts. 

ITV Digital's woes 
As the UK's digital terrestrial TV service 
descends into ever deeper crisis, I feel we 
should ask who's in the driving seat? For 
the last few years Mr Brown and his 
chums at the Treasury seem to have been 
anxious to get their hands on the TV 
UHF spectrum space and sell it off. To 
this end pressure has been put on the pub-
lic to accept that, like it or not, they are 
soon going to have to go digital. This is 
in stark contrast to the original plan for a 
gradual, 405-style run down. But if ITV 
believes it's the driving force, it needs to 
ask what it has that Sky hasn't got? If the 
only answer is itself, its position needs 
serious consideration. For one thing, 
unless it is being supported by someone 
else, no company can continue haemor-
rhaging as ITV Digital is for long. 
The public hasn't taken to the idea of 

digital TV in the way the government 
wanted or hoped. Most people simply 
don't understand what's meant by "digi-
tal", associating the term with computers. 
The majority of people I speak to certain-
ly don't understand that all their chil-
dren's analogue portables will simply 
cease to work, but that's another matter. 
In comparison Sky has been extremely 

astute in its approach to digital TV. It 
obviously has some very clever marketing 
people who are well in touch with the 
public. When Sky first appeared in 1988 I 
was sceptical as to whether people could 
be persuaded to take up the new technolo-
gy and also pay for the programmes pro-
vided — with, in addition, the programmes 
put together in packages so that people 
have to pay for some they don't want! 

Sky became a success in a relatively short 
space of time however, by concentrating 
in particular on sports coverage. But the 
really clever bit is how Sky has managed 
the introduction of its digital services. 
Initial advertising got people interested 
then, when they went to dealers to see for 
themselves, a fully-operational system 
was up and running with a huge selection 
of programming and stunningly good pic-
tures on the major channels. The EPG was 
a surprise that captured the imagination. 
Having got people interested, and with 

a huge word-of-mouth publicity machine 
in operation, Sky then announced that in 
a very short time it would simply switch 
off its analogue services, so you'd better 
move to the digital ones instead. The 
response that might have been expected 
from the great British public would be 
outrage, after spending all that money on 
analogue equipment. But free digiboxes 
were made available, and people said fair 
enough. They took out bigger and better 
packages — even stumped up another £40 
or more to get the equipment installed! 
Now that's marketing at its cleverest and 
best. Unless ITV Digital feels that it can 
compete on a similar footing, it might as 
well give up now. 
What would ITV via satellite involve? 

For a start, everyone would be able to 
receive it. Channel 5 too. No more mess-
ing about with multiplex allocations and 
transmitter power levels to try to ensure 
that you get digital as well as analogue 
TV via an existing aerial. The only down-
side I can see is that a certain amount of 
regionalisation would be lost. But this has 
already happened — there are no longer 
many ITV companies that join together 
and operate as a network only for major 
drama and entertainment programmes. 
The obvious loss would be local news. 

But the geographical areas now covered 
by 'local' news are quite large, and a bit 
larger would hardly be noticed. 
The n'y Digital situation is complex, 

with probably many subtleties and politi-
cal angles. But from the outset it 
appeared to me to be doomed. Sky 
Television had already achieved huge 
success, there were potential interference 
problems and those associated with inad-
equate signal levels. The future of digital 
TV does seem to lie with satellite and 
cable. 
Geoff R. Darby, 
Northampton. 

CORRECTION 
Because of a server computer font fault at 
the editorial office there were errors in the 
first letter on page 502 of the June issue. All 
signal levels should have been specified as 
dBiJ.V. Unfortunately the computer deleted 
the its. This happened at the last moment, 
after page checking. Our apologies. That's 
technology for you. 
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Answer to Test Case 466 
- page 751 - 

Nora's cat was in attendance as this little disaster 
unfolded, and gave Ray a look of contempt as it stalked 
off to the kitchen. Cats can judge people, Nora says... 
Ray was correct in his suspicion that the old mast-

head distribution amplifier was faulty. It had certainly 
been there for many, many years, and was maybe older 
than Ray himself! That it required an 18-24V supply 
stood witness to its longevity, and this turned out to be 
the key to the problem. Ray hadn't replaced the power 
supply, even though the Whizzo amplifier came com-
plete with a new one that provided an output rated at 
12V. The output from the old power unit, with the light 
current load presented by the modern amplifier, had 
risen to a very generous level — higher in fact than its 
rated maximum of 24V. This had been too much for the 
UHF booster amplifier up aloft. It had succumbed, and 
subsequent inspection showed that some of its internal 
bits had got very hot. 
Nora's little kitchen set now produces almost snow-

free pictures while she makes her quiches and sausage 
rolls, and the big set in the living room gives better pic-
tures than before. All thanks to the lower noise figure of 
the (second!) new amplifier now clamped to her aerial 
pole and the new power unit. It's not to be revealed here 
how the matter of the electrocuted amplifier was 
resolved, nor where its body lies. Nora doesn't know, 
Ray does. And maybe, just maybe, the cat does. Look 
out for the big white van, tabby! 

NEXT MONTH IN TELEVISION 

Servicing the Philips VR258 
John Coombes provides a detailed guide to fault-
finding with this Turbo deck VCR. 

The Berlin Radio Show 
The International Funkausstellung (Berlin Radio 
Show) is the world's largest consumer electronics 
exhibition. It's where every new development gets an 
initial public showing. George Cole reports on this 
year's main developments, which included the first 
TV sets to feature DVB Multimedia Home Platform 
interactive technology, DVD recorders, Bluetooth 
camcorders and hard-disk recorders. 

Motor home installation work 
There's lots that can be added to a motor home and 
money to be made from the installation work. Tom 
Baker resumes his series: this time, how to fit an 
electric step. 

NiCad pulse-charger circuit 
Ian Field presents a simple NiCad battery pulse 
charger circuit based on the use of a conventional 
iron-cored transformer. It can be built from scratch at 
little cost. 

TELEVISION INDEX 8t DIRECTORY 2001 
Plus hard-copy index and reprints service 

Here's the essential repair information you need! The 
Television Index 8t Directory 2001, in CD-ROM form, 
contains the text of over 13,000 high quality fault reports on 
TVs, VCRs, Camcorders, Monitors, Satellite TV units, Audio 
equipment and CD players, searchable by make and model, 
plus the text of 156 Test Cases and 165 major servicing 
articles, from thirteen years of Television magazine. It also 
contains a full thirteen 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 
or NT. The CD-ROM also contains a free index, worth £20, 
to Electronics World magazine. 

Television Index & Directory 2001 CD-ROM, £199 

Television Index & Directory 2001 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) 

Television Index only, £36 

Television Index only upgrade from previous versions, £16 

Hard-copy indexes of Television magazine are available 
for Volumes 38 (1988) to 50 (2000) 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 all 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.uk 
web site: http://www.softcopy.co.uk 
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FRUSTRATED!  
Looking for ICs TRANSISTORS? 

A phone call to us could get a 
result. We offer an extensive 
range and with a World-wide 
database at our fingertips, we are 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 BFS BFT BFW BFX BFY BLY BLX BS BR BRX BRY BS 
BSS BSV BSW BSX BT BTA BIB 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 IRE 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 SIRS 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 & callers welcome. 

VISA , Connect 

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

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

E-mail: sales@cricklewoodelectronics.com 

• e 

Video Surveillance 
• C-Mos B/W Camera 
15mm x 15mm  £29 

• C-Mos Colour Camera 
15mm x 15mm  £65 

• PCB B/W Camera 32mm x 32mm £24 

• PCB Colour Camera w/Audio 
32mm x 32mm  £65 

• 23cm (1.3Ghz) Video/Audio 
Transmitter  £35 

• 13cm (2.4Ghz) Video/Audio 
Transmitter  £35 

• 1.2 Watt 2.4Ghz Video/Audio 
Transmitter  £120 

• 4' TFT Boxed Colour Monitor 
w/Audio  £110 

• Video to VGA Converter  £65 

• VGA to Video Converter  £90 

• External USB Video Capture Box  £55 
All prices exclude VAT 

Many more products on our website: 

WWW.BITZTECHNOLOGY.COM 
Tel: 01753 522 902 

Economic Devices 
lar/0/11Irsel. Wolverheeni»,  WV2 4AN, Tale  44 (0)1002 771122 

c_winurgigGaci9e. 
®Lrd'u'D'CDU 
e-1£ /1.-.11r11 fe» ; rpso ,r 

Fan 4.44 (0)1002420062 

O r--et ci 
0 0 0  f f  • «:.• II- m old 4.1 

S E MI C O N D U C T O R S 

oIrmir 3 4, 0 0 0 
trauma/4ers  ellleselens adhs. oar  »themeless's structistmel 

We take your hassle wo Sc)rreke suppliers hard to  nfindithhoeseirl dWiftleowiulltl 
parts - just ask and let our no holds barred enquiry hound work for you.! 

- ci re d lc» a> lc cat t 11 
s pt cituI cbffc_-_e-

B UT11 A e -Ow each  B U T11 AF etir: V > each 

B U508 A @  each  Fully wired scarf lead 

C1  S. I i Cj 11 t i C  11 'Vi e i C 

91? 

11.11•.  b ll V  sla w gn  iI cit 1  p lat 

B U208 A  X 5 75p e a  T EA201 8 A  X 5  99p ea 
B U508 A  X 5 79p ea  U C3842  X 5  59p ea 
B U508 AF X 5 85p ea  C N X62A  X 5  29p ea 
B U508120  X 5 89p ea  82000 AF  X 5  84p ea 
B U T11 A  X 5 29p ea  T O A3653B  X 5  55p ea 
B UT11 AP X 5 .47p ea  TID A3654  X 5  82p ea 
Philips type 1.2 volt Back up battery  X 5  59p ea 
Philips type 2.4 volt Back up battery  X 5  120p ea 
Scan - Scan lead 1.5 m Fully wired  x 2  89p ea 
Posltor PT37,TH98009 (VV Nte)  X s  59p ea 
Thorn TX100 Chassis 110 D G R LOPTX  each  £11.24 
Philips CP90 Chassis LOPTX  each  £11.63 

 I lime» %me  cs--Is  sell».r>arti  
•r«sli».-  i.t»s  etv.r»ss.• v  (yell  ise 
Re me mber £1.50 post & handling 

All major credit cards accepted 

catalogue out NOW 
cameras, monitors, switches 
quads, multiplexers, the lot. 

Setbacks 

Reference 
Inputsr2i 
Outputs 
Gain UHF 
Noise Figure 
Line Power 
Output 

Teciur 

Retes 

Gen  .1 2 
eie 

Outputs 
Input 
Noise Figure 

8131 8132 
flT'TS 
15 23  - 12  
- 16  

1  2 4  

3.5d3 

Features 

• Ideal lar digital 
installations 

• Low noise figure 
• F connectors 
• Fully shielded 

Features 

• Design for individual 
installations 

• Proven reliability and 
pertormance 

• IEC connectors 
• CE conforms with 
EN55013. EN55082-1. 
EN60065 

Tail ed Spee cation 

Reference  4381  4382  4383  
Ampl bandtMHe   5-380/470-M0   
VHF Gen td8 t  26  13  1305 
UHF Gain (net  •  30  20  23915 
Her can  VHF tOIR  >20  >20  >20 
Pe gam UHFRIBt  >1  >1  >1 
Me, output level fdlapVt  90 76 
Noise F •vre ORR  <2 Rd  <2 Iklb 

Features 

• High output level/Low noise figure 
• UHF and VHF variable attenuator (0-20 dB) 
• IEC connectors 
• Fully shielded 

All these products are available from UN's main 
distributors and wholesalers 

Televés 
Televés UK Ltd Tel. 01633 875821  Fax 01633 866311 

televes.uk@televes.com  www.televes.com 
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INILTSGROVE LTD 
ELECTRONIC COMPONENTS & SPARES DISTRIBUTORS 

35-38 River Street, Digbeth, Birmingham B5 5SB 

Tel: 0121 772 2733 
Fax: 0121 766 6100 

email: sales@wiltsgrove.co.uk 
http://www.wiltsgrove.co.uk 

UNIVERSAL REMOTE CONTROLS 

• 8 Way Pre-Programmed 
Remote control 
• Will operate normal and 
Fastext 
• Can operate TV. VCR's, 
Sat, Aux. 
Order Code: uRm _380  

Our Price: 

£6.75 
°£5.75. 

2-WAY UNIVERSAL 

• 2 Way Pre-Programmed 

BASIC Remote control 

• Can operate TV & Sat. 

Order Code: uRm_850  

Our Price: 

1+ £5.75  
-£4.95  

Following Range of Products in Stock 
Audio/ Video 
accessories 

Aerials & 
accessories 

Batteries 
Books 

Cable 
Capacitors 

CCTV/Security 
equipment 

CD/DVD Laser's 

Computer 
accessories 

Fuses 

IC's 

Lighting 
accessories 

LO PT's 

Microwave Spares 
Remote Controls 

Resistors 
Satellite spares 

Service Aids 
Service Manuals 

Soldering 
equipment & 
accessories 
Switches 
Tools 

Transistors 
TV/VCR Spares 
Vacuum Bags & 

Spares 

Following Brand 
Spares Available 
AIWA 
AKAI 

ALBA/BUSH 
ALTAI 

AMSTRAD 
ANTEX 

ANTIFERENCE 
CLASSIC 
CROWN 
DAEWOO 
GOODMANS 
GRUNDIG 
HITACHI 
HR 

KONIG 
JVC 
LG 

MATSUI 
MITSUBISHI 

NEI 
NOKIA 
ORION 

PANASONIC 
PHILEX 
PHILIPS 
PYE 

SALORA 
SAMSUNG 
SANYO 
SHARP 
SONY 
TATUNG 
TECHNICS 
THOMSON 
THORN 
TOSHIBA 
UNIROSS 

WHARFEDALE 

Call Us Now!!! 
on 

0121 112 2133  

Trade 
Electr mi X 

0121 773 3300 
VVWW.Trade Electrornx.Co.Uk 

NO W OPEN!!!!! 

In Birmingham 
Trade 
Electroni X 

Fax 0121 773 2300 

WWVV.Trade Electronix.Co.lik 

MARKET TRADERS - CARBOOTS SALES - RETAILERS 

NEW CONTRACTs  30/34 River Street 
EX- CATOLOGUE  Digbeth,B'ham 

B5-5SB UK 
STOCK AVAILABLE IN PALLETS 

HARDWARE & ELECTRICAL GOODS  • M ee 
MORPHY RICHARDS 

STOCK IN LARGE QUANTITY. 

itu Goods are subject to vat.carrume es. ava moustv rruces smut= to coati « without prior notice 

HITACHI - SONY - PHILIPS - TOSHIBA - VVHARFEDALE - MINATO - SHARP 
TV's VCR's ,HiFii  DVD, SMALL APPLICIANCES IN STOCK 

I•1 •• 



%  

W holesale Distributors & Export Agents 
of Do mestic Electronics & Appliances 

Possibly the Largest and Oldest Establishment in the UK 

THOMSON, FERGUSON, SANYO, MITSUBIS HI, BUSH, ALBA, GOODMANS 

FACTORY GRADED (MINT) 

14" Ric TV  from £45 

20/21" R/c  £59 

28" Nicam  from £195 

28" Wide  £225 

32" Wide  £300 
VCR  from £15 

CD Radio Cassette  from £115 
CD Micro Hi-Fi from £25 

CD Multi Disc  from £39 

CD Walkman  from £12.50 

HT Phones  from 1:15 
HT Dect Phones  from £35 

HT Dect Answerphones  from £45 

Cordless phones  from £8.19 

SANYO/SRARP 

Microwaves from £35 

Microwave Grill from £45 

Microwave Combi from £69 

Hoover Vac from £29.50 

One Year Warranty 

Ferguson 25" OP complete £200 

Toshiba rear projector. 10" ide 
screen. factory refurbished. 

guaranteed  from £850 

NE W HIGH STREET RETURNS 

184 LINES 

Irons, Kettles. Toasters   

 from only £3.82 

R/C Toy Cars  from £7.50 

Trimmers. Foot Spa, Phones. Car 

Battery Chargers. Unlit) Karaoki. 

Massager, Facial Saunas, etc. 

Send for List Now 

MANY MORE OFFERS AVAILABLE 
Quantity based on stock availability and all prices are plus VAT 

NATION- WIDE NEXT DAY DELIVERY SERVICE - VISITORS BY APPOINTMENT 

hone 0121-359 7020 
Fax 0121-359 6344 

PHOENIX HOUSE, 190 BRIDGE ST. WEST, 

BIRMINGHAM B19 2YT  
DINERS CLUB 
'NU M...110nm 

*PERIFELEC 
MC 30 A Spectrum Analyser 

• Synthesized satellite cable and TV field strength meter with 

panoramic reception on 14 CM 5,51 screen and digital 
carriers measurement 

• Complete microprocessor and IspLSI 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, DiK/K% 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 
dBuV, manual or automatic attenuator. 

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

• Display of fulhband and 4 possible expanded spectrums 
• Channels and frequency plans of cable and TV standards memorized 

• Frequency, signal strength in dBin/ 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 • DISEq C̀P v) 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 nigh 
technology iced in the MC30A allows a range of possibilities unheard of in a instrument in this price category 

¡f SA%  E LTA, 

TC 80 A/D 
The TC BO A/D has been designed for the reception of TV Satellite systems 

Due to its weight and size, the TC-402 AID is the ideal 
instrument for the installation of FM and terrestrial TV aerials 
as well as CA N 
systems. 

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

• Frequency indication 
with 4 digit LCD display. 

• Analogue and digital measurement 
• Multhturn potentiometer to enable Penny 
• Weight including batteries. 1,9 Kg 

• Analogue and digital measurement. 
• Full Band Frequency Sweep 

• Switchable 14 ir or 18 v (NB power supply • 22 KHz tone switching 
• Rechargeable 12 v / 2,6 Ah Battery 
• Weight including batteries: 3.3 Kg 

TC 402 AID 

The TC80 AID has been designed to aid the installation of analogue and digital satellite systems This high 
quality meter has video and audio output via scan socket on rear and video only via BBC socket on front pi. 
The built in speaker delivers demodulated audio from any analogue satellite signals. 

Full catalogue of 
meters available, 

please phone for  Rudford Industrial Estate, Ford, Arundel 8618 08D 
details  Telephnne 01903 723726 Fax. 01903 725322 Mobile 0976 241505 

COASTAL AERIAL SUPPLIES Sole Import 
6.isisis.s.4/••••••••••44••••••-eske miank.ss.i66.  Distributors 

ELECTRONICS 
WHOLESALE DISTRIBUTORS 

OF DOMESTIC 
ELECTRONIC APPLIANCES 

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

"frt .1f  1̀);fl(jL̀'' L'  D  J 

Large 11119 'f:iÇll. 1 lb x 9 Format lelevisions  from £450 

Large  JJ fl t.)1 Televisions 52"  from £1,500 

We also carry a Large selection of 
televisions and videos all at below trade price. 

36cm portables  from £60.00 
5Icm televisions nicam  from £150.00 
59cin televisions nicam  from £180.00 
68cm televisions nicam  from £200.00 
78cm televisions nicam  from £450.00 
95cm televisions nicam  from £800.00 
Videos 2 head mono  from £65.00 
Videos 4 head nicam  from £70.00 
Videos 6 head hi-fi nicam  from £110.00 
36cm combined TV and video  from £150.00 
dvd players  from £150.00 

LARGE QUANTITY DISCOUNTS AVAILABLE 

25cm televisions with DC 12/24 volt suitable for 
caravans - mobile homes - cars - kitchen use  from £120 

- ALL PRODUCTS ARE FULLY GUARANTEED - 

le31111IteEl  Mât 
We stock a great many other items in the TV and Video 
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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geeetoetieworld TV AND VIDEO LTD 

Top Quality Flat Screen Branded Stock 
TRUE FLAT SCREEN TV's 

Massive Savings! 

eeelve 

SONY28FX60 £300 

SONY32FX60 £500 

TOSHIBA 2821319813 £275 

TOSHIBA 3221/9811 £450 

JVC AV28WF1EK £275 

JVC AV32WF1EK £500 

PHILIPS 28PW9525 £275 

PHILIPS 32PW9525 £475 

PANASONIC 28PK1 £275 

PANASONIC 32PK1 £450 

THIS IS JUST A SMALL SELECTION OF OUR 
MANY MODELS AVAILABLE 

-143 Ylaar mlin  

All Prices are k\clu,i‘e ut VAT 

BUY FROM US AND 
SAVE A FORTUNE 

EVERY TOP BRAND 
AVAILABLE 

WE ARE THE CHEAPEST 
WHOLESALER IN 

THE UK 

BIRMINGHAM 208 Bromford Lane, Erdington. Birmingham B24 8DL 0121 327 3273 Fax: 0121 322 2011 
LONDON 221 Kenton Road, Harrow, Middx HA3 OHD 020 8907 9387 

PRESTON Unit 434 Ranglet Road, Walton Summit, Preston FRS 8AR 01772 316066 
ERDINGTON 0121 328 0623 — SMALL HEATH 0121 772 5507 — ACOCKS GREEN 0121 706 3075 

CENTRA 
W HOLESALE DISTRIBUTION LTD 

ONE & ONLY GRANADA DEALERS 
IN BIRMINGHAM AND LONDON 
DVDS OFFERS 

Toshiba SD210 DVDs 
Daewoo DVDs 
Pioneer DV340 
Jvc Xv523 
Please ring for more details 

TOSHIBA 'El' GRADE 
2115TB FASTEXT 
2573DB NICAM 
2877DB DOLBY 
28VVD98B DOLBY 100hz 
32VV8DB DOLBY 
3387DB PROLOGIC 
40P WO3B PROJECTION 

CLEARANCE OFFERS 

SONY HIFI 
HOW IN STOCK 

CLEARANCE OFFER 

CLEARANCE OFFERS 

GRADED MICRO WAVEs 
TO CLEAR 
ALL MAKES 

CLEARANCE OFFERS 

GRADED HITACHI and 
DAE WOO VCR 
TO CLEAR 

NEW STOCK 
ARRIVING DAILY! 

EX-RENTAL TV's & VIDEO's 
FROM ONLY £10 
AVAILABLE NO W. 
PHONE NO W 

FOR BEST PRICES 

NO W IN STOCK 
FRIDGE FREEZERS, IRONS, 
KETTLES, ELECTRIC TOOLS, 
AUDIO EQUIPMENT 

'B' GRADE NE W 14" R/C 
'B' GRADE 21" TV 
'B' GRADE 28" WIDE TV 
'B' GRADE 33" NICAM TV 

All Stock is subject to VAT and Availability. All Graded items are complete with Remotes & instruction books 

FOR ALL EXPORT ENQUIRIES CALL OUR BIRMINGHAM OFFICE NO W!! 

HEAD OFFICE 
2/22 Adelaide Street, Dig beth 
Birmingham B12 OSH 
TEL : 0121 622 2525 
FAX 0121 666 6177 

CENTRAL 
SALES: 0121 622 2525 
website: www.centraIwd.co.uk 

LONDON DEPOT 
Unit 9A Nobel Road Eley Estate. 
Edmonton London N18 3BH 
TEL :020 8807 4090 
FAX 020 8884 1314 
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CC Trade Ltd 
Lady Smith House, Easy Road, Leeds, West Yorkshire LS9 8QS 

SPECIAL OFFERS 
5,000 customer returned Morphy Richards and Goblin Vacuums £6.00 

10,000 Toasters, 4 slice cool wall, customer returns £1.75 

Also a full range of other Morphy Richards products, too many to mention. 
We also do a full range of A grade Morphy Richards Products 

at guaranteed unbeatable prices. 
Steam irons from £5. Vacuums from £12, 
just a few examples of our fantastic deals. 

We also carry a full range of TV, Video and Hi-fi, etc. 

For all enquiries please 

telephone 0113 2480512 or fax 01132 496990 
A guaranteed deal you will not beat! 

AS° 
ngs 

roe- iss"-
vill0 co e-
el 

VIRII(Dnteciee eksoe.c4  

4,4* , lief,  

e 
Wholesalers, Distributors and Lytirt tgent  

f45.,  ee: 
of Electronic Domestic Appliances  éte7 

Tel: (+44) 121 554 8282 

Fax: (+41) 121 554 2121 

49 Harford Street, Hockley, Birmingham B19 3EB 

ONE STOP CASH 'N' CARRY 
Discounts Always Available on Quantity 

All we ask is for one visit. We pro mise you will not be disappointed with 

our quality and prices. 

PLEASE RING FOR LATEST OFFERS. 0121 554 8282 

TELEVISIONS 

HI-FI 

DVD/VIDEO 

ALL TOP BRANDS/SIZES - SONY - HITACHI - TOSHIBA BEKO - 
WHARFEDALE - AMSTRAD - PANASONIC - SANYO - ETC 

MIDI MICRO SEPARATES - ALL BRANDS 

(  
REGION I - MULTI-REGION 

SMALL AUDIO 

PERSONAL CD - M NI DISC - RADIO/CASS - SINGLE/TWIN/MONO, 
CD, RADIOS, WALKMAN - CLOCKS ETC 

LARGE/SMALL 
DOMESTIC 

MICROWAVES - HOOVERS - KETTLES IRONS - TOASTER', 

VAST RANGE OF OTHER PRODUCTS TOO MUCH TO LIST 

TUBES 

WIDESCREEN 
at a price worth fitting 

28" Panasonic  W66EHK 

28" LG  W66QBD 

28" Videocolour W66EHU 

28" Videocolour W66EJU 

28" Videocolour W66EGV 

32" Videocolour W76EDX 

Ring Irene for prices 

EXPRESS TV 

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

Tel: 01889 577600 Fax: 01889 575600 
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NE WTECH. 
Unbeatable opening offers!! 

All Top Brand 

TV's DVD's VCR's Hi-fi's 
Sharp Viewcam, without accessories working  £75.00 
Camcorders, without accessories working (Sony, Panasonic, JVC, Hitachi)  £55.00 
New 'B' Grade 32" Widescreen, with r/control, f/text, Nicam stereo  £150.000 
New 'B' Grade 33" TV, with r/control, f/text, Nicam stereo  £150.000 
New 'B' Grade 28" Widescreen, with r/control, f/text, Nicam stereo  £100.000 
New 'B' Grade 28" TV, with r/control, f/text. Nicam stereo  £75.000 

New 'B' Grade 21", f/text  £50.00  Top quality items exclusive 
New 'B' Grade 21", with r/control  £40.00 
New 'B' Grade, portable TVs  £30.00  to NE WTECH 

* Special opening offer * selected top brand 28" Widescreen TV's  £150.00 

Sony, Panasonic, Toshiba, Philips, Hitachi and JVC 
VCR's LP  £30.00  Video+  £35.00  Nicam  £40.00 
Hi-fi's from  £40.00  Untested DVD players from  £30.00 

Untested Top Brand DVD's (Sony. Panasonic, Toshiba and Philips)  £40.00 

Tel: 0121 665-6336 
Unit 10, Fazeley Street Industrial Estate, Fazeley Street, Digbeth, Birmingham 

Open: Monday-Saturday 9.00am - 6.00pm 
All major credit cards accepted 

UK's Largest Electrical Wholesaler 
For Both the UK and Export 

Ex-Rental and Graded 
NEW  TV's, Videos, Satellite, 

Hi-Fi Equipment and White Goods 

FREE Delivery Service to most areas of the UK 

World-Wide Export Service 
Experts in UHF / VHF Conversion 

TEL: 01299 879642  FAX: 01299 827984 
CALL TODAY FORA BROCHURE OR COME AND SEE OUR LARGE WAREHOUSE 

Unit 75 Barracks Rd, Sandy Lane Ind. Est. Stourport, 

Worcestershire DY1.3 9QB 
Just 10 minutes from M5 Junction 6 - Worcester North 

Video's 
From £5.00 

Satellite's 
From £5.00 

TV / Video 
Stands 

From £1.50 

Major 
Credit 
Cards 
Accepted 
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Service 
Link 

No other consumer magazine in the country can reach so 
effectively those readers who are wholly engaged in the 
television and affiliated electronics industries. They have a 
need to know of your products and services. 

PHONE 020-8722 6028  FAX 020-8770 2016 
The prepaid rate for semi-display setting is £15.00 per single 
column centimetre (minimum 4 cm). Classified advertisements 

£2.00 per word (minimum 20 words), box number £22.00 extra. 
All prices plus 17/2% VAT. All cheques, postal orders etc., to be 
made payable to Cumulus Business Media, Ann Boleyn House, 
9-13 Ewell Road, Cheam, Surrey SM3 8BZ 

SERVICE DATA 

e lm 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 1.50 to order total. No VAT. 
Payment by cheque or PO. only please. 

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

Tel: 01202 870656 

Service 
,,tormation 

Fryerns 

FES Circuit 
Diagram, 

TV's, VCR's SATELLITE 
AUDIO & HI-FI 
Most Models Covered 

Prices are from £4.75 + £2.75 P/P 

1 item - total £7.50 inc 
2 items - total £12.25 in, 
3 items - total £16.50 inc et, 

note: some items priced individuall 
Payment by credit card. P.O. 

or cheque 
Tel/Fax: 01206 211570 

e- nui colin@fryerns.fsbusiness.co.uk 
2 The Lodge 
Easthorpe Green 

Marks Tey, Colchester 
CO6 INA 

WANTED 

BEST CASH 
PRICES PAID 
For ALL valves 
especially KT88. 
PX4 and other 
audio types 

Tel: 01403 784961 

Minimum UK order 

£50+VAT+ Freight 

Billington Export Ltd 
Sussex RH14 9EZ 
Fax 01403 783519 

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

OPEN 
6 DAYS 

FAX BACK 
SERVICE 
AVAILABLE 

TEL/FAX A.T.V. on 

0114 285 4254 
SAT/CTV Circuits  £5.00 

VCR Circuits  £7.00 
CTV Manuals  £10.50 
VCR Manuals  £.1.4.50 
(P/P add £2.50 to each order) 

419 LANGSETT ROAD, 
SHEFFIELD S6 2LL 

R-'77:11 

REPAIRS 

accént 
TECHNIC 
CAMCORDER REPAIRS 

Collection and delivery 

anywhere in the UK. 

All makes, fast service. 

Phone free for details. 

Fax: 01905 796385 

(0800) 281009 

MISCELLANEOUS 

THE JOULE A400 RADIO DECODING SYSTEM 

The highly acclaimed A-400 car radio decoding system has just 
got even better - and so has the price! 

Latest version 9.4 software now covers an even broader range of 
radios including:- Philips, Ford, Grundig, Blaupunkt, Kenwood, 
Becker, Clarion, Pioneer, Panasonic, J. VC. Volvo and Hitachi. 

There is also a new Misc. section covering a variety of 
'odd ball' radios. 

The latest addition to our decoding system is the X3000 - a stand 
alone device for decoding the new Ford Traffic 3000 and 4000 

models - even if they are displaying 'Lock 13' 
Contact us now for further information and prices on 01325 310278 
or visit our web site at www.elecsys.com where you can download a 
brochure and demo software or purchase a decoding system on-line. 

Joule Electronics, Hilton Road, Aycliffe Industrial Park, 
Newton Aycliffe, Co. Durham DL5 6EN 

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 lo Fri 
9 00 am-12.30 pin .2.15 pm-5 30 pm 

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

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

WWW.PCPARTS4U.CO.UK 

32MB DIMM £3 1! 

DVD-ROMs £25!I 

CD WRITERS £45!! 

AMD K6-2 500 £20P 

CHEAP! CHEAP!  

CHECK OUT OUR WEBSITE FOR 

MORE LOW PRICES 

SERVICES 

TI MELAPSE VIDEO SUPPLIES 

Video Heads and repair parts for 
security video recorders 

Hitachi VTL 1000 heads only £34.50 
Toshiba K V6200 heads only £27.00 
Sony 2N4P-SQ heads only £49.00 
JVC SRS970 heads only £49.00 

Tel: 01642 895488 Fax: 01642 351634 
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FOR SALE 

i,n tote 1043 Leeds Road 
BRADFORD BD3 7DB 
Tek 01274 665670/660196 

ELECTR  S LIMITED Fax. 01274 665246 
E-Mail tradesales  instorelec.fsnetcook 

MANUFACTURERS NE W GRADED STOQK 
MINT IN ORIGINAL PACKING 

EVERYTHING FULLY GUARANTEED 

COMB1TVCR from  £99 
14.. PORTABLES SCART  £59 
WIDESCREEN TV from  £185 
ON DIGITAL WIDESCREEN  £375 
SVHS VCR  £195 
MICROWAVE OVENS  £34 
OVO MULTI REGION  £120 

Audio • OVO • CDR •  • Fax • MWO 

CREDIT CARDS WELCOME • 49 RR DELIVERY 

SERVICE 
MANUALS 

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

than once? 
Then why not join . 

THE MANUALS LIBRARY 

For details and membership 
application form write, 

phone or fax: 

HARVEY ELECTRONICS 
43 Loop Road, Beachley, Chepstow. 

Mons. NP16 7HE 
Tel: 01291 623086 Fax: 01291 628786 

Visa: Mastercard accepted 

LINEAGE 

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

RECRUITMENT 

Family Business 
Requires Bench/ 
Field Engineer 
Experienced in repairs to 

TV/Video/Audio 

Must be physically fit will suit 
25-40 year old. 

Salary negotiable depending 
on experience. 

Contact Mr. B. Farbon 
Brooke Domestic Services 
Unit 4, Woodward House, 

Cambridge Street, Bletchley, 
Milton Keynes MK2 2TH 
Tel: 01908 640221 

For further details 
on advertising 
please contact 
Pat Bunce 

020 8722 6028 

Experienced 
Bench and Field 
Technicians, 

Domestic Appliance 
Engineers 
and 

Te( hnical Installers 
required by 

SERVICESPEED 
(SLOUGH) 

TEL: 
01753 524848 

Top Class Fully 
Qualified, 

Analogue, Digital 
Audio, Video 
Engineer 

required for 
expanding 

Sony Regional 
Authorised 

Service Centre 

Are you seeking the 
rewards you deserve? 

Then call Simon Thomas. 

0121 707 5700 or Email: 

BSS.ASC@TALK21.COM 

PSL 
Professional AV rental company 

Require 

Service Engineers 
An exciting opportunity to repair Professional audio and 
video equipment. Excellent package for the right candidate. 

Please write enclosing your career details 
To Mike Noake PSL, Unit 2, 41 Humber Road, 

London NW2 6EN 
Or e-mail: workshop psl@aol.com 

www.presservgroup.com 
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Charles Hyde 8g Son 
is the Distributor in the UK and I-eland for C 
(manufactu -ed by Rumdo GMBH - the best in Europe). 

r/ni remote controls 

- CHOICE I 

The Original Manufacturers Remote 

I for I tEchnology 

CHOICE 2 

The COM I:1 copy remote. 
NB I h.se dre the sahie as alw-p. 

only the cploir cf the pack has chart 

I fo- I tEchnology 

CHOICE 3 

The COM Universal copy rernme 

multi-brand tEchnology 

Great choice from one source! 
Charles Hyde & Son Ltd, Prospect House, Barmby Rcad, 

Pocklington,York,Y042 2DP. 

az(efs•  AASWO  ccm www.charleshyde.co.Jk 



'Electronics and Computing 
'95, '98, NT or 2000 Principles V7' 

Looking for a change of direction and need a quick r  L.1 or skills update, 
then this is the software for yo + 

Li Electronics and Computing Principles V7 

DC  AC  Electrical Sein Koncluctors Op-Amps Meths COW Computing  Testwiç  Mkro PIC® Toolbox  Lab 

1 HARDWARE DEVICES. A 

.111tir iii FAnr Al GFEIRA: De Morgans Theorem:S. 

Duallisation 10a  A B = it • 

Change AND to OR and invert the varlet 

DATA FILES: 

Had Disk Pack 

Bucket number 125 Exploded  [ 

Kett 103 

No record> n bucker 12 
bind or records on c ror la 

Record Record Ley • First  n Bucket location = • Bur 
No ecords r, ucket 

Record poption !n buck er [fraction • 10l • 1 = • 

Record!: No hie Bud el :19 

Dualmation 10b A • B =T,1, 
Locatint; Individual Records 

Change OR to AND and rived the varlet  

visit www.eptsoft.  or telephone for 
full details, includ e" a description by 

Robert Penfold. Electronics:- 

ercuic Structures. DC Current flow, Basic Electronics. Simple DC ts, Types of Switching, Variable Voltages, Ohm's Law, DC Voltige. 
DC Current. Series/Parallel Resistors, AC Measurements, AC Voltag 
and Current, AC Theory, RCL Series/Parallel Circuits, Capacitance, 
Capacitors, Inductancefrinductors. Impedance, Communication System, 
Signals, Attenuators, Pit sive/Active Filters, Tuned Circuits. Coupling and 
Selectivity, Oscillators, Circuit Theorems. Diode Theo • D 
plications, Transistor Theory, Bipolar Transistor,. 

Configurations, Transistor Circuits, Field Effect Tra , Oper 
plifier Theory and Applications, Sum and Differe  Amplifiers. 

ctrical:-
nd AC Power, SCR. Power Supplies, Voltageltegulators, 
netism, Motors/Generators, Transformers  Phase Systems. 

gital Techniques:-
Logic Gates, Flip Flops, Combinational Logic, Counters, Counting. Shift 
Registers. Logic Interfacing, Timers, Boolean Algebra and DeMorgan s 

ems. 

oprocessors and PIC Microcontrollers:-
Micro-Computer, Busses, AL U. Clock and Reset, Instructions and 
„Memory Cells, ROM and RAM, Memory Addressing. 
s, PIC Introduction, PIC16F84 Architecture, PIC16C71 A/D 

nd Control Instructions. 

eptsoft limited. Pump House, Lockram Lane, Witham, Essex. UK. CM8 2BJ. 
Tel: +44 (0)1376 514008. Fax: +44 (0)870 0509660. Email: info@eptsoft.com. 

Switch, Delta, Visa and MasterCard accepted. 
No additional postage or- airmail charges. 

Index 

Look what's NEW! 
FREE TRIAL VERSIONS ELECTRONICS, 
COMPUTING AND MATHS SOFTWARE 
FOR EVALUATION BEFORE YOU BUY. 
Also existing software updates. 

www.eptsaft.com 

Search ros Record 1234 

1 COMBINATIONAL: Paread Adder. 

'1' • 
Least significant bits 'IC • 

1,5 Binary number 

2nd Binary number 

Addition Re prli 

Carry dgits 

Cout 

Sum 

Cout 

S"  • • 

 • 

00001101 

00001100 

0001 1 -in Only least significant our 

are used in this example 

Pers nal user £99  VAT 
Education* £299.9 +VAT 

(*Includes unlimited multi-user site licence.' 

Measurement and Component Testing:-
Analogue multi-meter, Measurement. Component Testing. 
Mathematics:-
Simple Numbers. Number Types. Roots, Triangle Ratils, Triangle 
Angles, Area, Surface Area and Symmetry, Volume. Percentage 
atio's, Fractions, Vectors, Circle Angles, Laws. Algebra Rule 
owers, Simplifying, Equations, Graphing, Slope  d Iran 
Angles, Complex Numbers, Statistics, Lottery Nu  er P 
Science. 

Computing:-
Hardware Devices, Data Structures, Data Files, Bin 
Arithmetic. 

Toolbox:-
DC Calculations, AC Calculations, Numbers. Applicat 

vi can now be found in many o 
COMPUTER MAINTENANC 

training schools. 

e 


