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TELEVISION TEST
PATTERN GENERATOR

FEATURES INCLUDE :

¢ Suitable for Televisions, projectors and flat screens

¢ Covers 4:3 and 16:9 formats

¢ Tunable RF modulator between 37MHz and 865MHz
¢ Tunable by channel (CCIR, OIRT or FCC) or frequency

¢ PAL / SECAM / NTSC Colour Systems
¢eB/G/D/K/L/1/M/N Standards

¢ Composite Video and Sync outputs
¢ High Quality Construction
¢ 10 Front panel memories
¢ EUROCONNECTOR interface
¢ Electronic Attenuator
Compact and Strong

User friendly

Attractive Price

Clear LCD Display
Available from Stock

Full After Sales Service
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A PROMAX

FOR ELECTRONIC TEST
EQUIPMENT, THERE IS
NO WIDER CHOICE
THAN WITH PROMAX

Alban

ALBAN ELECTRONICS LIMITED

THE PROMAX SERVICE CENTRE

6 Caxton Centre, Porters Wood,
St. Albans, Hertfordshire, AL3 6XT.

TEL: 01727 832266
FAX: 01727 810546

WEB : www.albanelectronics.co.uk
EMAIL : info@albanelectronics.co.uk
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—_GV.241
COMPUTER MONITOR
PATTERN GENERATOR

In the world of computer monitors,
unlike those for televisions, there is a
multiplicity of different systems involved.
To satisfy this incredible demand, PROMAX
has designed the GV-241, a universal
generator for the testing of computer
monitors, which greatly facilitates their
adjustment, control and repair.

¢ Test Patterns : Colour Bars; Red; Green;
Blue; Scale of Greys; Cross ha-ch; Multiburst
and White

¢ Outputs : R; B; G; CVS; HS; \'S; CS; C1, C2,
and C3

AA 930
AUDIO ANALYSER

The AA-930 has been designed to
facilitate the repair, tuning and analysis
of audio frequency equipment in general.
Hence, why the six indispensible
measurement instruments from an
audio service workshop have been
combined into this one piece of test
equipment. The AA-930 is equiped with
RCA 600 © and DIN 47 kQ connectors for
the inputs and outputs. In addition, two
BNC connectors on the front panel and
two RCA connectors on the rear panel
allow th user to view all of the signais
measured by the instruments.

Low Freqency Generator

Wow and Flutter Measurement
Distortion Meter

Stereo Watt Meter

Millivolt Meter

Azimut

TA 903B
CRT REJUVENATOR

The TA-903B has been designed to
analyse and rejuvenate the cathode
ray tubes (CRT) of colour and black
and white televisions and monitors. The
user can detect and depending upon
circumstances repair the leakage or short
cicuits, simultaneously measure the
current of the RGB cathodes in the cut
off point, trace the voltage / current
characteristics and rejuvenate each of the
three cathodes independently.
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A tale of three companies

Companies can be strange things, especially
nowadays. They keep on changing. Take
Europe’s two leading consumer electronics
companies, Philips and Thomson. Europe is, of
course, not the ideal place in which to base a
CE organisation, since the emergence of huge,
low-cost manufacturing in the Far East. So
changes to European CE companies are to be
expected.

Philips has an enviable reputation, especially
for research and innovation. It pioneered the
CD, along with Sony, and went on to develop
the LaserDisc, a product that was ahead of its
time and failed to take off. It also developed the
first consumer videotape system to be marketed
(N1500), and also one of the last (V2000), with
Grundig. These were just a few of its achieve-
ments over many decades. In recent years
Philips has gone through a difficult, loss-mak-
ing period, while still maintaining its position as
a leading brand. It retumed to profitability in
2003, following three years of substantial job
cuts and increased outsourcing. The company
continued to do well during the first half of
2004, then issued a warning that its CE unit
would be unlikely to be profitable for the year
as a whole. There is to be yet greater reliance
on external manufacturing capacity, to meet the
challenge from Asian brands.

The latest moves at Philips have been the
adoption of a new advertising slogan and a
change from being a manufacturing-based com-
pany to a “market-driven healthcare, lifestyle
and technology group”. The company has set
up a business unit to manufacture products *“for
consumer health and wellness™, but remains
Europe’s largest CE producer. The “let’s make
things better” slogan, in use since 1995, has
been dropped. Pity that: it had a nice, reassuring
note, emphasising product quality as the aim.
Personally I don't find the new slogan, “sense
and simplicity”, nearly as appealing. According
to Philips’ chief executive Gerard Kleisterlee it
has been adopted because “somewhere along
the way the promise of the technological revo-
lution to make our lives easier is not being
delivered”. Apparently research has revealed
that the customers who generate by far the
largest proportion of Philips’ revenues “share a
dislike for the unnecessary hassle often created
by technology™. Can't argue with that, I sup-
pose.

Thomson, Europe’s other major CE compa-
ny, has been undergoing more radical changes.
This French company made its first major
impact in the UK when, in June 1987, it bought
Ferguson from EMI. Thomson had been
expanding rapidly in Europe, having taken over
various other well-known companies including
Telefunken, NordMende and Saba. The aim, it
seems, was to prosper through sheer size. At
that time Thomson was a strange combination
of CE and a major defence electronics opera-
tion. The two subsequently parted company,
Thomson CE changing its name to Thomson

Multimedia and continuing its major expansion,
this time in N. America where it took over the
RCA and GE CE operations. It seemed fool-
hardy at the time, when Asian manufacturing
was expanding rapidly, and from 2000
Thomson decided to move away from con-
sumer electronics. Last year it merged its TV
and video manufacturing businesses with the
Chinese company TCL, creating the world’s
largest TV manufacturer — but controlled by the
Chinese. Thomson now intends to become pri-
marily a provider of services and equipment for
the media industry. That’s certainly a major
change of direction.

Four years ago CE products accounted for
95 per cent of Thomson’s sales. They now rep-
resent a quarter of revenues. The company’s
current aim is to concentrate on supplying a full
range of services for media content providers,
from post-production equipment to OB trucks,
including set-top boxes and film replication
technology. It has had some success with
Hollywood studios and TV networks. In 2000 it
bought Technicolor and in 2001 Grass Valley in
its move away from CE to media support. But
investors do not seem to have been too happy,
and the shares have been languishing. Changes
in the constitution of the company have been
announced, including a new Chief Executive, a
share buy-back and the entry of a new large
shareholder, presumably a private equity con-
cem. It remains to be seen how Thomson will
fare in its new form.

A somewhat different story comes from
Sony which has been successful, as part of a
consortium with two other companies, in gain-
ing control of MGM. This gives Sony access to
the studio’s film library of over 4,000 titles,
plus 10,000 TV episodes. It will be added to
Sony's existing library of 3,000 films and
35,000 TV episodes, acquired mainly after
Sony bought Columbia Pictures fifteen years
ago. It has been estimated that Sony now has
access to about half of all movies ever made in
colour. Sony is already active in cable TV
broadcasting, and has just signed an agreement
with the US cable giant Comcast to launch at
least three channels there. Earlier this year Sony
merged its recorded music business with
Bertelsmann’s BMG division, producing huge
savings for both groups.

Sony has become a vastly greater force in
the entertainment business. Yet there is no sug-
gestion that it might leave its CE origins, which
have been going through a bad phase — things
would have been a lot worse without the
PlayStation games business. The logic is that
Sony controls software to back its hardware. It
learnt the hard way from Betamax. This time
round it could give Blu-ray a significant advan-
tage. There are other considerations, such as the
growing use of broadband connections for
video purposes including video-on-demand. For
the present, Sony seems to be well placed to
meet whatever the future holds.
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Pacesetters

Pace Micro Technology
announced several new, innova-
tive products at IBC 2004. The
company demonstrated
Europe’s first high-definition
personal video recorder (HD
PVR), Model TDX840, which
has been designed for use with
satellite and cable services. It
incorporates MPEG-2 decoding,
a minimum |60GB hard-disk
drive, and can be configured for
all major conditional access
(CA) and middleware systems.

The Pace PVR2GO, claimed to
be the world'’s first mobile
video recorder for pay-TV.

The TDX840 is to be launched
in the second half of 2005 and
will provide live recording,
pause live TV, fast forward,
rewind and time-shift and con-
tent for recording and playback
at high-resolution rather than
standard-definition quality.
Pace also displayed a Euro
1080 HD set-top box, Model
DS840. Its features include a
high-definition multimedia
interface (HDMI) for connec-
tion to high-specification dis-
plays and projectors, and SPDIF
for connection to surround-
sound audio systems or hi-fi
amplifiers. It has an MPEG-2
decoder, a 300MHz, 420MIPS
RISC processor and works with
HD video at HP@HL. Other
features include a multilingual
EPG, a teletext timer for pro-
gramming VCR and DVD
recordings, TV/VCR scart con-
nectors (both with composite or
RGB video output), component
video outputs, a terrestrial RF
loop-through and a USB 1.1
port for software upgrades and
data transfer to external devices
such as a memory card reader.
The DS840 HD digital satellite

box is due to go on sale in
Europe this December.

Pace launched what is
claimed to be the world’s first
mobile PVR for pay-TV, the
hand-held Model PVR2GO. It
has a 5in. (12-7cm) widescreen
display and a 40GB hard-disk
drive. The PVR2GO can also be
used for viewing JPEG images
and playing games, and as an
audio player - it’s compatible
with MP3 and Windows Media
audio files. Other features
include integrated speakers, 3D-
surround sound, a headphone
socket, wireless headset provi-
sion, an analogue TV output
socket plus USB 2.0 and IEEE
1394 ports.

Pace has also unveiled an
MPEG-4 high-definition set-top
box, Model TSX800, with a
hard-disk drive for personal
video recording.

Model DB440 is Pace’s sec-
ond-generation STB based on
Windows Media 9. It uses the
Windows CE operating system
and can handle a full range of
Windows Media 9 video and
audio material. It also works
with Microsoft’s Digital Rights

Management (DRM) and incor-
porates a programmable digital
signal processor. Initial targets
for the DB440 are broadband
and internet service providers,
for advanced on-demand and
interactive TV services.

Pace showed digital STBs
with integrated GSM, SMS and
GPRS wireless return-channel
technology. A wireless return
channel will enable digital satel-
lite and terrestrial broadcasters
to deliver interactive, internet-
based services via mobile-phone
networks instead of PSTN lines.

A multi-room PVR system
that enables cable, satellite and
IP broadcasters to distribute
video content and PVR services
to multiple TV sets in a house-
hold was demonstrated. It uses
wireless, Ethernet or coaxial
cable to stream recorded content
from a subscriber’s hard drive to
non-PVR STBs.

Model DSR210F is designed
for satellite radio services. It
connects with a domestic stereo
system to enable free-to-air
satellite radio services to be dis-
tributed throughout the home.

Mobile pﬁone TV trials

Starting next spring O, and
NTL’s broadcast division are to
carry out the first UK trial of
multi-channel TV to mobile
phones. Nine transmitters will
be used, covering an area of
120 square km around Oxford.
O» customers will be provided
with multimedia mobile phones
that incorporate a TV receiver.
Those participating will be able
to receive sixteen channels
devoted to music, sport, news,
comedy, soaps, documentary
material, drama, cartoons, plus
specialist channels including
interactive gaming and shop-
ping.

The trial will test consumer
demand for mobile TV servic-
es, the demand for specific
types of content and likely
viewing habits. It will use the
DVB-H transmission standard
for handheld devices, which

has been designed for low-
power consumption and robust
reception.

Rohde and Schwarz has
introduced a range of DVB-H
compatible equipment to
encourage the development of
such services. It includes trans-
mitters, a data inserter and test
and measuring equipment.
Since mobile phones have little
energy to spare for multimedia
reception, DVB-H data is trans-
mitted in bursts instead of con-
tinuously. Use of discontinuous
transmission (time slicing)
enables receivers to power
down between bursts, saving up
to 90 per cent in energy. The 4k
modulation mode ensures reli-
able mobile reception, even
when travelling in a car at high
speed. Added flags (TPS bits)
indicate which DVB-H features
are used by the receiver.

LCOS launch delay

Intel, which had announced the
impending availability of LCOS
(Liquid Crystal On Silicon)
chips for TV projection systems
at the Las Vegas Consumer
Electronics Show in January,
has delayed the launch of its
chips. The company says it
remains committed to the tech-

nology, but has given no indica-
tion of when production might
start. The combination of IC
and LC technology has proved
to be difficult — several compa-
nies have been trying to perfect
LCOS, which can provide
excellent TV displays with
large, compact screens.

Digital TV copy_ing control |

Japanese viewers have been
complaining about steps taken
by the national broadcaster
NHK and the commercial
broadcasting companies to con-
trol copying of digital TV pro-
gramme material. Since earlier
this year NHK and the commer-
cial broadcasters have been
transmitting specially-encoded
programmes that can be record-

ed only once - further copying
is prohibited. To record the pro-
grammes, viewers have to insert
a smart card in their TV set and
use a recorder that’s compatible
with a system known as
Content Protection for
Recordable Media (CPRM).
The protection system has been
developed by IBM, Intel,
Matsushita and Toshiba.
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Satellite
update

capacity will be used to expand

l’I'V‘sdlgmloﬂVeting.mclw
ing more regional and interac-
tive services, SES Astra has
also signed a two-transponder
contract with Channel 4, which
will use the capacity for a vari-
ety of digital channels and for
interactive TV services. The
Astra satellite system currently
delivers free-to-air, pay-broad-
cast and broadband services to
over 94 million households in
Europe, via DTH or cable
transmission. The thirteen
satellites transmit over 1,400
analogue and digital TV and
radio channels, also multime-

Eutelsat’s latest results, for
the year ending June 30, reveal
that revenues grew by 63 per
cent to 762.2m Euros: net
income was 269.8m Euros,
Two new satellites, Hot Bird
7A and 8, are due to be
launched in 2005 and 2006
respectively.

Intelsat has agreed to a $5bn
takeover by a four-member pri-
vate-equity consortium that
consists of two UK and two
US funds. At present Intelsat
operates some 27 satellites. It
had been up for sale since May,
when plans for a stock market
offering were shelved. The sale

following the agreement in
principle of the controlling
shareholder DirectTV, which is
in turn controlled by Rupert
Murdoch’s media group News
Corporation. PanAmSat has a
fleet of over twenty satellites. It
seems that current owners want
to leave the satellite field,
which is troubled by excess
capacny. but that ownership is
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JVC has launched two palm-

sized digital media cameras that

can record up to an hour of

DVD-quality MPEG-2 video or

thousands of high-resolution
stills using a 4GB Microdrive
card — a removable hard-disk
drive that measures just 43 x
36mm. Known as Everio, the

cameras have four video record-

ing modes, ultra-fine, fine, nor-
mal and economy. These pro-
vide recording times of 60, 90,

120 and 300 minutes respective-
ly, at bit rates from 1-5Mbits/sec

(economy) to 8-5Mbits/sec

(ultra fine). Scanning is progres-

sive in the economy mode,
interlaced in the other modes.

Stills are at VGA, XGA, SXGA

or UXGA resolution in fine or
standard quality, capacity vary-

ing from 5,595 at UXGA fine to

9,999 at lower resolutions.
Both models provide quick

transfer of material to a PC and

content saving to a DVD disc.

The CCD image sensor has an

effective resolution of 1-:23m

pixels for still pictures. Other
features include a 1-8in. LCD

monitor, auto and manual focus-
ing and a digital image stabilis-

er. There is also a voice mode

pixels for moving pictures, 2m

which records .wav files with
16-bit, 48kHz PCM sampling at
up to 1-5Mbits/sec, giving a
recording time of five hours and
47 minutes.

No price details have been
announced.

BBC deal with Channel 4

BBC Broadcast, a commercial
arm of the BBC, has won a
five-year contract with Channel
4 to provide all its ‘access serv-
ices’ — subtitling, audio descrip-
tion and signing. By next
January BBC Broadcast will be
providing tailored services for
Channel 4 from the Broadcast
Centre in West London.

More than 80 per cent of

Channel 4’s programming is

subtitled for the benefit of those
who are deaf or have impaired
hearing. Substantial proportions
of EA, Film Four and Film Four
Weekly are likewise subtitled.

With DTT Channel 4

(Freeview) nine per cent of pro-

grammes are also audio
described and over three per

Sky+ news

BSkyB has launched a new
service for Sky+ boxes,
enabling viewers to record
scheduled interactive pro-
grammes. The first pro-
gramme available via the
new service was the Sky
Sports UEFA Champions
League coverage on
September 29: viewers were
able to record any one of
the eight live games.

The Sky+ programme
planner has been upgraded
to provide increased sorting
capabilities. Viewers can
now sort by A-Z, by pro-
gramme genre, by recorded
programmes still to be
viewed, those that have
been viewed and those still
to be recorded.In addition
Sky+ has been enhanced to
make radio recording easier.

cent are signed. Audio descrip-

tion is provided for the blind
and visually impaired: a voice
track is added to describe what
is happening on screen, while
dialogue, music and sound
effects speak for themselves. In-
vision signing is the transiation
of a programme’s dialogue into
BSL (British Sign Language) by
an interpreter whose image is
superimposed on the broadcast.

SACD + video



FVRT100 DVR

The FVRTIO0 is a hard-disk recorder for use
with digital terrestrial TV reception. It's simple to
use and includes a number of features.
Roger Thomas provides a detailed assessment
after buying one to replace his VHS recorder

analogue VHS machine, so I decid-  er, Sky digibox etc. A 12V mains

ed to buy a DigiFusion FVRT100 adapter is used to provide power,
digital video recorder. The cost, from  the lead from this supply to the
www.unbeatable.co.uk, was £227.98 DVR having two RFI filters.

| t was time to replace my elderly The size is similar to a DVD play-

including delivery. I already had a There are two scart sockets at
Pioneer TF100 set-top box for recep-  the back of the unit. One is for
tion of Digital Terrestrial Television connection to the TV set, with
(DTT), but it seemed that a DVR, output options RGB, composite
with dual tuners, was a better propo- video and S-video. The best pic-
sition. For one thing it simplifies the  ture quality with my Samsung
wiring between units. Instead of TV set was obtained using the
needing a scart connection between composite-video option. The

the TV set and both the VHS recorder  second scart socket can be
and the STB, there is now only a sin-  used for connection to a DVD
gle scart connection. The requirement  or VHS recorder for archiving.

for a coaxial cable loop-through It carries the same video as
remains, so that analogue broadcasts  the TV scart socket except for any
can still be received directly by the on-screen menus. The DVR does not
TV set if needed. have an RF output.

The FVRT 100 is 360mm wide, There are twin phono sockets

47mm high and 245mm deep, mak-  for audio (no digital audio output),
ing it slightly smaller than my VHS  also two coaxial sockets, one for
recorder but only half the height. the aerial input and the other for

’ - W / Photo 1: The
) | remote-control

| unit that comes
with the

/ FVRT100 DVR.

the aerial loop-
through to the
TV set. There is
also, ‘for factory
use only’, a 9-pin
serial port con-
nector. The DVR
is manufactured in
Turkey by Beko
& /] Electronik, which is
part-owner of Fusion
Digital Technology.
Scart and coaxial
leads are not supplied
with the unit. This was
not a problem for me as I
was able to use existing
cables, but if the installation

is a new one these will be needed,
at extra cost.

Initial observations
The only problem I have with the
picture is that when a new channel
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is selected the DVR defaults to 4:3
full-screen format, then quickly
switches to my selected display
option of 4:3 letterbox (16:9-style
format with gaps along the top and
bottom of the picture). This can be
very noticeable with some TV pro-
grammes, as the picture fills the
screen and moments later is
reduced to the correct aspect ratio.
Channel switching is slightly
slower than with my Pioneer

STB, and no now/next information
is displayed.

The FVRT100 has a metallic sil-
ver finish. Its front panel is of sim-
ple design with only three buttons
(channel up/down and standby) and
a LED display. I much prefer this
to a front panel that has numerous
flashing LEDs and a plethora of
buttons. The small, green four-digit
LED display shows the time
(dimmed) when the unit is in stand-
by: when in use the channel num-
ber and current activity are dis-
played. There are also two square
green LED:s to indicate when a
recording is in progress or that the
picture buffers are being used, a red
LED for standby and a LED that
shows remote-control activity.

The infra-red remote-control
unit (see Photo 1) is rather small,
just 170mm in length, and is a bit
fiddly to use as the buttons are so
small. The RC unit that came with
by Pioneer STB is better ergonomi-
cally. Apart from audio mute and
setting the audio level from the
DVR, the DigiFusion RC unit can-
not control the TV set (unlike the
Pioneer unit). So you need to have
both the DVR and the TV remote-
control units handy.

DTT reception

I can receive digital TV from the
Oxford transmitter, some 14 miles
away, using a wideband set-top
aerial. A group C/D aerial serves
for analogue TV reception, but for
digital TV reception a wideband
aerial is needed as the channels
used range from 29 (in group A) to
68 (group E). The set-top aerial has
a dual row of flat elements and
looks like a metallic Christmas
tree. With the Pioneer STB the sig-
nal level was usually between 60-
80 per cent.

The first test for the DVR was to
check that it would receive all the
channels using my existing aerial.
It found all 69 channels but, unlike
the Pioneer box, it does the scan in
two passes. During the first pass
the message ‘searching for frequen-
cies’ is displayed. This seems to
mean searching for multiplexes,

TELEVISION November 2004

and produced a ‘found’ count of
six. The second pass is accompa-
nied by the message ‘searching for
programmes’. The total found
count reached 69, but the channel
names are not listed. Scan time is
similar to the Pioneer STB at about
three minutes.

The channel figure of 69 is a bit
misleading, as it includes radio sta-
tions, separate teletext services and
TV channels that broadcast for only
a few hours a day, time-sharing
with other services, though they
have their own channel numbers
and names. The total also includes
the ten encrypted channels broad-
cast by Top-Up TV (TUTV). This
service also uses time-sharing, only
five stations being available at any
one time. The FVRT 100 does not
have the card interface that would
be required for TUTYV reception.

A nice feature is the aerial-align-
ment option, see Photo 2, which is
selected from the setup menu. As |
had already carried out aerial
adjustment with the Pioneer STB |
knew in which direction to point
the aerial for best results, but this
feature should simplify aerial posi-
tioning with a new installation. As
the unit has two tuners, the signal
strength of two multiplexes can be
viewed simultaneously. The unit
also displays the transmitter from
which the DTT signal comes. To
determine your local transmitter
and the multiplex channel numbers,
visit one of the DTT websites and
enter your postcode.

The hard disk

The capacity of the internal hard
disk is 40GB. This is low in com-
parison with the PC field, where
even entry-level models come with
higher-capacity disks and 200GB
drives are common. But 40GB
seems to be standard with current
DVRs. It provides about 20 hours
of programme storage. If you rou-
tinely record/archive several
episodes of a particular series, or
record films and sports events, the
20-hour disk-storage limit could be
a problem. Twenty hours is ade-
quate for simple time-shifting,
where TV programmes are record-
ed, viewed then deleted.

Once the limit has been reached.
with programmes already recorded
or programmes scheduled to be
recorded, the FVRT100 will not add
anything more to the record list and
comes up with an insufficient disk
space message. I find that I record
far more programmes than I ever
did with my VHS machine, so hard-
disk drive management is needed.

Slowty rotate the

360 degrees

There are three levels of record
quality. SP (Standard Play) records
the original MPEG-2 video as
broadcast and requires about 2GB
per minute (this depends on the
material being transmitted). The
two other levels, LP (Long Play)
and EP (Extended Play), use
Fusion’s SCT (Super Compression
Technology). If the hard disk is
becoming full up it’s possible to
compress existing recordings. The
manual says that this takes four
hours for each hour of program-
ming, in the standby mode, so this
is not a quick-fix to free disk
space. There is an inevitable loss
of video quality with LP or EP
recording. Forty hours of program-
ming can be stored with maximum
compression (EP).

It’s not possible to edit record-
ings. Radio stations can also be
recorded, either via the EPG or
with the record time set manually.

EPGs

An Electronic Programme Guide
(EPG) is essential for the operation
of a DVR. Instead of setting a timer
manually to start and stop record-
ing, you use the EPG list to select
programmes. This is easier and
more intuitive.

Freeview uses EIT (Event
Information Table) to transmit EPG
information. After a few false starts
because of software problems a
seven-day EPG service is being
introduced throughout the UK.
When the DigiFusion DVR became
available Freeview’s EPG was lim-
ited to now/next information. To
overcome the initial lack of pro-
gramme information the FVRT 100
uses a proprietory EPG supplied by
4TV. This EPG data is transmitted
by Crown Castle on channel 701,
4TVinteractive, of multiplex D.
Fusion Digital Technology is not
the only company that uses this
service: many STBs that incorpo-
rate the SetPal chipset and the

Photo 2:

The aerial-
alignment option
that can be
selected from
the setup menu.



Thomson DVR
also use it.

The 4TV EPG
provides seven
days of pro-
gramme informa-
tion and was suc-
cessfully loaded
on the first night.
The DVR is left
in standby and
the EPG is auto-
matically updat-
ed daily at 3.00
a.m. The DVR’s
software can also
be upgraded via
4TV —- within a
few days it was
upgraded to ver-
sion 1.6.4. At
3.00 a.m. the LED display changes
from showing the time to OAD
(Over Air Download). After fifteen
minutes of downloading. the DVR
takes itself out of standby and
briefly powers down (no display,
no fan but the standby LED flash-
es), then powers back up with
increased disk/fan noise and ‘hold’
displayed for a few seconds. After
that the unit goes back to standby
with EPG displayed. The EPG data
then takes about ten minutes to
download. If a recording is in
progress it’s given priority over the
AOD/EPG download. 4TV plans to
increase the EPG to fourteen days.

There is no interaction between
previously recorded programmes
and the EPG. It is not for example
possible to select a ‘series pass’
option, where all episodes of a par-
ticular series are recorded automati-
cally. However I believe that 4TV
could transmit this kind of pro-
gramme detail. This is why the
FVRTI00 is a DVR rather than a
PVR (Personal Video Recorder).
Although the acronym PVR tends
to be used for any recorder that has
a hard disk, it should really be
reserved for machines that can
record programmes independently.
based on what has previously been
recorded. genres. user preferences
etc.

The two tuners

With a VHS system the VCR and
the TV set both have a tuner, so
you can record one programme and
watch another one. The DigiFusion
DVR with its two built-in DTT
tuners operates in a different man-
ner. You can watch one channel
while recording another, or record
two different programmes at once
and either watch one of them or
watch a previous recording. The

Although the acronym PVR
tends fo be used for any
recorder that has a hard disk,
it should really be reserved for
machines that can record
programmes independently,
based on what has previously
been recorded, genres, user
preferences efc.

software prevents duplicate record-
ings of the same programme being
made. As the two tuners are sepa-
rate. the two broadcasts being
recorded do not have to be from the
same multiplex.

The rewind buffer

The FVRT100 automatically saves
up to the previous thirty minutes of
the channel you are watching.
When the rewind buffer reaches the
thirty-minute limit, the video first
stored in the buffer is lost to make
room for fresh live video.

If for example you were watch-
ing England in a crucial European
football match and wanted to
replay to see if there was a goal or
a foul on the goalkeeper during the
previous few minutes you can. by
pressing the rewind/forward button,
see a replay in the normal or in the
reverse direction. By pressing the
pause button before the fast for-
ward or rewind button the playback
will be in slow motion (at half
speed or, by pressing the button a
second time. quarter speed). After
viewing the possibly disallowed
goal you can either continue watch-
ing via the buffer (Fusion call this
the delayed live mode) or, by press-

ing the fast-for-
ward button, you
can move
through the
buffer to catch up
with live events.
Each time the
fast-forward or
rewind button is
pressed the play-
back speed is
doubled, up to a
maximum of 64
times the normal
speed.
Alternatively
pressing the skip
button takes you
forward directly
to the live TV.
The audio is
muted during fast-forward or

slow motion.

This rewind feature is some-
times referred to as ‘time-slip view-
ing’. A line is displayed along the
bottom of the screen to show you
where you are in relation to the
constantly-updated buffer. In addi-
tion one of the square display
LEDs will be on as a reminder that
you are watching a recording
instead of live TV.

There is no loss of picture
quality when viewing from the
rewind buffer. At present it’s not
possible to save from the buffer to
the hard disk. When the record
button is pressed the recording
starts from live TV, not from any
point in the rewind buffer. When
the channel is changed the buffer is
cleared and starts to fill up again.
Thus the buffer does not record any
channel hopping.

The pause buffer

If you want to see what’s on any of
the other channels without losing
the current programme. pressing
the pause button enables you to
switch channels using the other
tuner. The current picture is frozen:
after viewing the other channels,
pressing the left or right blue but-
ton returns you to the point where
you left off, provided more than
thirty minutes haven’t elapsed
these buttons provide switching
between the two tuners. The view-
ing options are then the same as
with the rewind function.

These time-slip and pause fea-
tures certainly add to the fun of
using a DVR.

The main menu
Pressing the menu button brings up

the main menu. see Photo 3,
including the Multi Guide EPG

November 2004 TELEVISION



guide, though each option has its
own button on the remote-control
unit for direct access. The various
functions are self-explanatory
except perhaps the Calendar icon.
This displays a calendar from
which any date can be selected for
reminders to be displayed at speci-
fied times. These text reminders
can be displayed on a daily, week-
ly, monthly or yearly basis.
Messages are entered by using the
letters associated with the remote-
control unit’s number buttons, in a
similar way to SMS texting with a
mobile phone.

Calendar also shows what dates
are in the EPG. Selection of one of
these dates displays that day’s listing.

Heat and noise

The DVR has an internal fan that
runs all the time, even in standby,
to keep it cool. The fan does make
a noise. With normal daytime
operation this is not noticeable
but, in a quiet room with the TV
set switched off, the constant noise
may be audible and irritating. This
wouldn’t be obvious when consid-
ering a retail purchase, as the
usual background shop sounds
would mask it. Although not as
loud, the noise sounds like a VHS
recorder in permanent rewind or
fast-forward.

The DidiFusion DVR is based
on the ST Microelectronics 32-bit
Omega chipset, which runs at
180MHz (the chipset is also used
by other DVR manufacturers). The
PCB design is neat, with several
surface-mounted chips and discrete
components, and is not densely
packed. The disk drive is a 3-Sin.
Fireball 3 series 40GB type manu-
factured by Maxtor. It runs at 5,400
r.p.m. and is very quiet in opera-
tion: there is no audible increase in
noise when recording or playing
back. In my DVR the drive was
date stamped 21 April 2004,

This problem of continuously
running fans and heat is not con-
fined to the DigiFusion DVR. In
fact in many respects this unit is
better than other DVRs, as part of
the power supply is external. It
does however mean that some
thought is required as to where to
locate the unit.

The top of the box gets slightly
warm but the underside of the case
gets hot. The cooling fan is hidden
underneath the hard-disk drive. It
sucks in air through holes in the
underside of the case, air flowing
out of the unit via vents at each
side of the case. The disk drive is at
the front of the case and seems to
run all the time.

The hard-disk operating temper-
ature range is 0-60°C, so I don’t
think that it is troubled by above-
average temperature and needs its
own cooling fan. None of the
Omega chips or the other compo-
nents, including voltage regulators,
have heatsinks, and I would expect
these to produce most of the heat.
So the choice of fan location is
rather puzzling and, unfortunately,
the drive’s IDC cable, which con-
nects it to the PCB, partially blocks
off the air flow to the PCB.

Upgrading the hard disk
It’s unlikely that the DVR is
designed exclusively around a
40GB hard disk, so replacement or
upgrade of the hard disk should be
possible. To increase the chance of
successful replacement it would be
advisable to use a higher-capacity
model from the same manufacturer.
The setup menu contains a hard-
disk format option, which is pro-
tected by the 4-digit parental-lock
PIN. Needless to say changing the
hard disk is not encouraged by
Fusion Digital Technology, and
would void any warranty.

In conclusion

I’ve not described every option that
the FVRT 100 provides, as the man-
ual is available from the Fusion
Digital Technology website (sup-
port/manual section). Fusion has
used an ‘arty’ image as the back-
ground for all the menu screens.
This is not a problem with the main
menu, but with some sub-menus
that display a lot of textual informa-
tion, such as the EPG or listing of
recorded programmes, it’s an unnec-
essary distraction. The background
image impedes readability. Fusion
could improve matters by making
the image darker, so giving better
contrast to the text, but it would be
better to remove the graphic.

: Main Menu
[Use arfov bUHdns to select
or press Cancehbfor TV)]

With a new device which is
dependant on the software installed
there is always the worry that this
may be a rushed, inadequately test-
ed version. So I was pleased to find
that the software is stable and,
apart from a few ‘rough edges’,
works as advertised. This type of
problem can usually be fixed by an
OAD update. Fusion Digital
Technology has responded positive-
ly to customer queries about soft-
ware upgrades.

At present the only time when
the DVR doesn’t offer any advan-
tage over VHS is when a recording
is in progress. It’s not possible to
use the delayed live mode or to
view the start of the recording
while a programme is being record-
ed. Fusion hopes to update the
FVRTI100 software to provide
viewing from the beginning while a
programme is being recorded.

Owning a DVR will not change
your life but will change your
viewing habits. I find that I watch
far less live TV because I watch
recorded programmes and use the
delayed-live mode features. My
Pioneer box is on permanent loan
to another member of the family,
and my VHS recorder is no longer
in use. Do I miss it? No! No more
hunting around for a blank tape,
or forgetting what has been
recorded on a particular tape.
Having used a DVR, there is no
way that [ would want to go back
to using videotape.

The panel below provides
details of relevant websites. u

www.4TV.net
www.fusiondigitec.com

www.wolfbane.com/cgi-bin/tvd.exe

www.freeview.co.uk

www.dtg.org.uk/retailer/coverage.html!

EPG provider

Fusion Digital Technology website
Enter postcode for DTT reception and transmitter information
Enter postcode for predicted DTT reception

Information on Freeview
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Photo 3:
The main menu.



Vintage repairs

The

Photo 1: The
Collaro Conquest
autochanger unit.

10

any years ago, in the 1950s
Mand *60s, most consumer

electronic equipment sold in
the UK — radio and TV sets, record
players, radiograms, tape recorders
etc. — was manufactured here, for
both the home market and for
export. A few items, mainly higher-
quality equipment, were built on the
Continent and imported to the UK.

industry background
At that time there were three major
UK manufacturers of record-player
turntables. Garrard was probably the
most famous — it was certainly a
leading brand. The company manu-
factured a range of turntables, from
cheaper autochangers to the highly
acclaimed 301 transcription unit.
The Garrard 301 is still one of the
most sought-after turntables, despite
many examples being over forty
years old. The turntables manufac-
tured by BSR were very popular
with budget record player manufac-
turers such as Dansette. Both these
manufacturers continued to build
turntables up to the later Seventies
and early Eighties.

The other well-known manufac-
turer of turntables was Collaro,

ollaro Conquest

Michael Maurice describes the operation of an
autochanger mechanism from the classic era
of UK audio equipment manufacture, the various
faults that can arise and how to deal with them

whose roots went back to the
Thirties, possibly earlier. The factory
was at Ripple Road, East London,
and the company’s turntables were
considered to be some of the finest.
Usually made in cream with a dis-
tinctive red turntable mat, Collaro
autochangers were widely used in
both record players and radiograms.
Collaro was eventually bought by
the US Magnavox company, and dis-
appeared from the UK market at
some time in the early-mid Sixties.
Production of Collaro autochangers
continued in the US for some time
afterwards however: I understand
that the last autochangers ever made
were a US Collaro type!

Autochangers were popular
because you could stack up to ten
records on them. In the early days
classical music was often recorded
on a group of four or six 12in. 78
r.p.m. records, arranged so that you
could play say half a symphony (a
12in. 78 has a typical playing time
of five minutes) before turning the
stack over and playing the other half.
Autochangers were shunned by hi-fi
enthusiasts, who thought that piling
records on top of one another would
not do them any good!

The Collaro Conquest

The Collaro Conquest, see Photo 1,
was a popular autochanger of the
Fifties and early Sixties. It might not
have been the most reliable of units,
but it was the one that the family had
when I was a child. It was while I
watched my father repair the unit
that I became interested in electron-
ics, thus leading to a hobby and sub-
sequently a career. Our record play-
er, a Murphy, was consigned to the
bin some years ago. So, when one
came up in the Vintage Audio sec-
tion of the internet auction site eBay,
I just had to bid for it.

Operation of the unit

The Conquest uses a system that
became known as pickup arm scan

setdown. The way it works is unique
and somewhat unusual, the pickup
arm doing a little dance to deter-
mine the record size. At switch on
the arm is raised and moves towards
the centre of the turntable, feeling
the side of the unplayed record(s) in
order to determine its size. Having
done that it retracts back a bit, to
allow the record at the bottom of the
unplayed stack to drop on to the
turntable. At the same time it is low-
ered slightly before moving to the
beginning of the record then being
lowered on to it.

If you want to play records of dif-
ferent sizes, you have to play the
larger ones first. But a great advan-
tage is that the mechanism plays
records of all sizes automatically,
including the 6in. and 8in. types of
an earlier era.

The unit also features a constant
cycle changing speed, i.e. it
changes records independently of
the turntable’s speed. If no records
are loaded, it returns to stop with-
out the pickup being lowered on to
the turntable, thus protecting the
stylus. When all the records have
been played the arm once again
rises and moves towards the centre:
not finding any records, it returns
to its rest position and the machine
switches off.

Mechanism description
Photo 2 shows the unit with the
turntable removed. The motor shaft
has a stepped pulley: moving the
pulley up or down determines which
step drives the turntable and thus the
turntable’s speed. The changer part is
driven by a second pulley which
drives a large cam wheel. The reason
why a second pulley is used is that
the speed of the changer mechanism
is constant, not determined by the
turntable speed as with Garrard and
BSR turntables.

The cam wheel is connected to
the pickup arm by a linkage on the
top and the pickup lifting mecha-
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A ECCENTRIC SETDOWN
SLOPED WALL ADJUSTMENT SCREW
— TEST TRACK
SETDOWN
TRACK PN
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S ARM CONTROL
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5 GROOVE TRACK STOPEAR > LOCATOR STUD
cam ST ARM CONTROL 7~T¢— PICKUP ARM SHAFT
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3 4 ADJUSTMENT
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RIP
BEVE GRIGER «+— RAISING LEVER

Fig. 1: The change cycle cam.

nism underneath. The pickup arm’s
rotational bearings form part of a
friction clutch that enables the arm
to be set down at the beginning of
the record. This mechanism enables
the pickup arm to gauge the record
size very accurately, without the use
of a third feeler arm or finger as
used in Garrard and BSR changers.

The cam wheel is mounted on a
subchassis together with the pulley
and the pickup arm mechanism,
see Photo 3. This subchassis is
very easy to remove from the main
deck - by disconnecting the pickup
cable and removing the pickup
arm. The entire subchassis comes
away when the rubber idler wheel
is removed (two screws) and five
screws are removed, three near the
turntable bearing and two at the
pickup end. Figure | shows the
change cycle cam.

Faults

These autochangers were not with-
out their faults. One that I recall is
the turntable not running at the
selected speed: if you selected 33
r.p.m. it would rotate at 45 r.p.m.,
and if you selected 45 r.p.m. it
would rotate at 78 r.p.m.! The cause
was simply that the pulley had risen
up the motor’s shaft: all that was
required was to push it back down
again. Fascinating stuff for a six-
year old!

Another fault that I recall is when
the arm wasn'’t lifted high enough.
This led to two problems. When the
arm tried to determine the size of the
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record it would go underneath the
record, scratching the underside. And
when the record finished the arm
scratched the record as it tried to
return to the start. [ believe the cause
was that the casting which held the
cam in place became loose from the
main chassis.

I understand that these mecha-
nisms were not altogether popular
with some servicemen of the day —
Don Bullock, eat your heart out!
They can’t have been all that bad.
I"d rather repair them than the latest
cassette decks!

Another fault I came across
recently is the motor not turning
freely, because of hardened grease
and oil. To solve this one, remove
the pulley, fan and armature and
thoroughly degrease then relubricate.
Once done, it will probably last
another forty-five years.

Pickup and amplifier

The pickup arm is fitted with a crys-
tal cartridge that you turn over to
select either the 78 or the 33/45 sty-
lus. The crystal cartridge requires a
high amplifier input impedance,
which well suits the valve amplifiers
of the era. All amplifiers used valves
at the time when the Conquest was
manufactured. The quality of the
record player depended on the num-
ber of valves used, though one- or
two-valve amplifiers were the norm.

In conclusion
Compared with today’s digital era,
with CDs, DVDs, MP3 technology

Photo 2: The
autochanger unit
| with the turntable

removed. The

smaller pulley
drives the
turntable, the
larger pulley driv-
ing the cam and
autochanger
mechanism.

Photo 3:

The autochange
mechanism out of
the unit. The pick-
up arm and drive
pulley have been
refitted for the
photo.

etc., mechanisms like the Collaro
Conquest seem to be something
from another planet! But they served
us well, and were built to last — pro-
vided they received a bit of mainte-
nance. How much of today’s equip-
ment will be around in 40-50 year’s
time, and will they have become col-
lector’s items?

While surfing on eBay [ came
across a website that describes the
Collaro and other autochangers in
detail. Those interested can go to
http:/mypage.iu.eduw/~Irobins/collaro.htm

The Japanese began to market
their products in earnest in the late
Sixties and early Seventies. They
were usually better built and more
reliable. The introduction of the belt-
driven turntable did much to reduce
wow, flutter and rumble.

Unfortunately, as in many other
industries, UK manufacturers
failed to keep up with the techno-
logical advances that Japanese and
German manufacturers were mak-
ing and thus initiated their own
demise. Nowadays the only time
you see the names mentioned in
this article, along with other great
British audio brands such as Leak.
Rogers and Dansette, is in the
vintage section of eBay and other
collectors’ columns. .
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The Luneberg lens aerial

J. LeJeune describes an aerial that
provides an altemative to the
traditional dish for satellite reception,
with several advantages

Refractive index at
surface =

Refractive
index at

o — centre = 2

Figure 1: A graded-density spherical lens: the refractive index is 1

at the surface of the lens and 2 at the centre.

12

he Luneberg lens aerial is
based on research carried out various applications to be devel-
by R.K. Luneberg in the USin  oped.

1944, The basic idea is to use a
spherical lens with a graded refrac-  presents manufacturing problems

see Fig. 3. This feature has enabled

The graded refraction index

tion index, that is beam refraction however. There is also the require-
varies within the lens, to focus an ment that the refraction index at the
incident beam. Its significance for surface of the lens must be the
satellite reception is, as we shall same as that of the surrounding

see, that signals from several satel-  medium, air (refraction index = 1).
lites can be focused on LNBs with-  These obstacles are particularly dif-
out any need to move the focusing ficult to surmount with visible

light, using glass or plastic material
for the lens. Other materials can be
used at microwave frequencies

The refraction index of the spheri- however, while the requirements at
cal Luneberg lens varies in the these frequencies are less exacting.
radial direction only. see Fig. 1. It Certain materials can be given a
doesn’t have a normal ‘optical’ graded permittivity, providing the

axis, see Fig. 2, but instead has a graded refractive-index property

focal point at the opposite side of required. This makes the Luneberg
the lens, along a line that passes
through the centre of the sphere,

lens viable for microwave applica-
tions. As shown in Fig. | the lens

Off-axis beam
focuses at different
distance from the

lens surface
Optical ol f . Focal
axis —" point

Planar
iens

Figure 2: Focusing characteristics of a conventional planar optical
lens.
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has a refraction index of I at the
surface increasing to 2 at the cen-
tre.

Applications

The lens can separate individual
incoming beams and can focus
beams from different directions
with uniform gain, making it ideal
for satellite signal reception. A
spherical lens could be awkward
for domestic satellite reception but
a further development, a hemi-
spherical lens mounted on a reflec-
tor plate, see Fig. 4, is a practical
proposition. The hemispherical lens
has the same properties as a com-
plete sphere, while the reflector can
double as a mounting plate, see
Fig. 5.

The unique qualities of the lens
find applications in radar systems,
the control of guided missiles and
for microwave reception aboard
ships and by moving vehicles.
JSAT Corporation and Sumitomo
Electric Industries have pioneered a
lens that’s suitable for consumer
applications, including direct-to-
home satellite reception. Raven
Manufacturing Ltd. of Accrington
has recently introduced this tech-
nology in the UK.

For microwave applications the
lens can be manufactured from
foamed urethane polymers. The
permittivity (dielectric constant)
and hence the refractive index can
be controlled by the simple method
of varying the foam density with
radius, the density increasing
towards the centre. Urethane poly-
mers have very low loss tangents,
and the graduated density change is
easily obtained. In addition the
mechanical and dielectric proper-
ties are identical in all axes. A sim-
ple manufacturing method involves
the application of successive layers
of foam, each with decreasing den-
sity. until the outer layer equates to

Focal
point

Spherical lens
with graded
refractive index

a refractive index of 1.

Practical satellite aerial

With the domestic satellite aerial
design shown in Fig. 5 the LNB(s)
are mounted on a curved rail that’s
pivoted at the ends to enable it to
be moved up and down over the
hemispherical surface of the lens.
The LNB(s) can be moved along
the curved rail. Alignment for max-
imum signal pick-up is simple:
adjust the height of the rail then
slide the LNB(s) along it. More
than one LNB can be used to pro-
vide reception from several satel
lites, see Fig. 6. The entire assem-
bly can be mounted on a wall, roof,
chimney-stack or patio.

The LNBs are conventional and
no radical retraining is required to
install and operate an aerial of this
type. These aerials are lighter than
a conventional parabolic-dish
assembly, and alignment of an
LNB is simpler and easier than
having to orientate a dish plus
LNB. Good wind resistance and
minimal effect from snow accumu-
lation are added bonuses in com-
parison with the usual parabolic
dish.

The lenses are manufactured in
seven types, including five sizes
from 40cm to 180cm. models for
vehicles and ships and a transmitter
version. [ ]

Mounting plate

Figure 5: JSAT Corporation hemispherical Luneberg lens
aerial design with three LNBs (at top left).

Figure 6: Reception from three satellites with the JSAT
hemispherical Luneberg-lens aerial,

Left - Terrace
wall
Luneberg-
lens aerial-
mounting
{vertical).

Right - Ability
to be

attached to
any wall.
Incident
/ beam
Hemispherical // /
emispherical
Luneberg lens £
Focal / //
point

/

A

Reflector plate

Figure 3: Focusing characteristic of a Luneberg spherical lens.
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Figure 4: A hemispherical Luneberg lens with reflector plate. The reflec-
tor ‘mirrors’ the other half sphere, making it appear like an entire one.
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atellite

distribution systems

This month Bill Wright deals with LNB choice
and installation, dishes and fixings, cables
and the signal levels required

n Part | last month we dealt with

test equipment and workshop

requirements. the basics of satel-
lite TV reception, and the organisa-
tion and installation of a TV signal
distribution system for a small block
of flats. We also considered basic
measurements for satellite TV recep-
tion — the carrier-to-noise ratio and
the bit-error ratio. For a commercial
distribution system the vital starting
point is the carrier-to-noise ratio at
the LNB. which is where we will
begin this month.

Carrier-to-noise ratio at the
LNB

Increasing the dish size will lift the
signal levels by one or two dB at
most. What's the point of that, you
may reasonably ask, when the
same could be achieved by a tad
more gain in the multiswitch, when
LNB gain figures vary by 4dB
from one unit to another. and when
every 10m of cable will lose 3dB?
May I take a moment to dispel a
myth? Larger dishes are not used
to get a stronger signal for its own
sake. Since the signal collected by
the dish is, in effect. mixed with
the background noise produced by
the LNB, every extra smidgen of
signal from the dish gives an
equivalent improvement in the car-
rier-to-noise ratio, and this
improvement continues through
the whole system. Every extra |dB
of pure clean signal gathered by
the dish improves the carrier-to-
noise ratio by 1dB. ail the way to
the last outlet. At the LNB even a
fraction of a dB improvement in
the carrier-to-noise ratio matters,
because it will improve the bit-
error ratio significantly.

This brings us to a point that's
central to the black art of satellite IF
distribution. The main factor is
almost always the carrier-to-noise
ratio rather than the signal strength
itself. Signal levels are generally
much higher than they really need to

be. Even if they aren't, it is easy to
increase them, so they needn’t be a
concern. What we have to look after
is the carrier-to-noise ratio. If it were
not for this magazine’s conservative
editorial style, I would ask the editor
to print that last sentence in bright
colours and surround it with stars!

Even when, during subsequent
amplification, the carrier-to-noise
ratio is reduced. the figure at the
LNB continues to have a direct
influence on the carrier-to-noise ratio
at the final outlets. At the LNB it
should be possible to obtain bit-error
ratio readings ranging from 2-0 E-5
to 6:0 E-6.

Choice of LNB

As the multiswitch has an input for
each of the four sets of signals (see
Table | last month), the LNB (see
Fig. 11) should be a quattro (four
fixed outputs) rather than a quad
(four switchable outputs) type. Some
multiswitches will send the appropri-
ate voltage/tone to each of the four
LNB outputs. enabling a quad-type
LNB to be used, but this is an
unnecessary complication — just
something else to go wrong.

The noise generated in the LNB
is the biggest factor in the carrier-to-
noise equation. It’s more significant
than cetestial background noise and.
in a system that's even haif-way
properly planned. is much more sig-
nificant than either amplifier or
receiver noise. For receiver noise 1o
become a serious factor the signal
levels would need to be at least
15dB below what they should be.

So it’s the LNB noise that mat-
ters. In 1986 I paid £300 for an LNB
with a noise figure that is. by mod-
ern standards. laughable. Nowadays
you can get a ‘four fixed output
LNB with a noise figure of 0-7dB
for £50. Interestingly. there seem to
be small differences between sam-
ples of the same type of LNB. It's
quite easy to slot a series of LNBs
on to a dish in quick succession
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(don’t bother with the clamp — use
your hand!) and compare the carrier-
to-noise ratios. Don't compare signal
levels alone, since small variations in
LNB gain don’t matter.

After LNB noise the next big fac-
tor in the carrier-to-noise equation is
the LNB’s ability to discriminate
against signals of the ‘other’ polari-
sation. Good cross-polarisation
rejection makes a lot of difference to
the BER.

To compare LNBs, find a really
strong, steady signal at a frequency
where the other polarisation is quiet.
You might need to look at 13°E or
19-2°E. Rotate each LNB on the
mount to find the position where the
received signal is at its strongest,
then at its weakest. The two posi-
tions should be 90° apart, and the
ratio between the two signal levels is
the LNB’s cross-polarisation rejec-
tion. Ignore absolute levels: it’s the
ratio that matters. There will be very
slight cross-polarisation ‘leakage’ at
the satellite but, if you are carrying
out comparative tests between
LNBs, this doesn't matter.

Polarisation offset and
crosstalk

I don’t need to tell you that accurate
dish alignment is vital: what about
polarisation offset? This is the rota-
tion of the LNB in its holder to get
the polarisation exactly right. It's
known as ‘skew adjustment’. Once
you have carefully selected an LNB
with good cross-polarisation rejec-
tion it is vital to set the skew pre-
cisely. It’s not so much a case of
maximising signals of one polarisa-
tion as of minimising those of the
other polarisation.

When you are certain that the
dish is aligned for maximum carri-
er levels, find a transponder where
two overlapping channels with
opposite polarisation are in use.
Slacken the clamp and rotate the
LNB very slowly while reading
the BER (bit-error ratio). This
calls for a bit of patience. After
each adjustment, take your hand
away and allow any slight move-
ment of the LNB arm to stabilise.
It takes the instrument a little
while to recalculate the BER each
time. Poor cross-polarisation rejec-
tion greatly reduces the carrier-to-
noise ratio and thus the BER, so
the easiest way of carrying out
this adjustment accurately is to
monitor the BER.

Accurate polarisation offset
adjustment is essential for distribu-
tion-system installation. If the sys-
tem starts with a poor carrier-to-
noise ratio, it is more or less doomed
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to failure — even when everything
that follows is perfect.

After careful skew adjustment,
signals of opposite polarisation
should interfere with each other to a
minimum extent, and this should
continue all the way through the sys-
tem. Cross-polarisation interference
can occur inside the multiswitch,
with the result that the BER worsens
more than it should between the
input to the switch and the output.
This is easy to measure. The acid
test is to remove three IF inputs to
the switch while monitoring the
BER of the output from the fourth
input. If the BER improves signifi-
cantly, the switch is of poor quality
or defective.

The terrestrial input to the multj-
switch should have no effect on the
satellite BER, and should not show
up on the analyser across the satellite
IF band. This check should always
be carried out. If any nasty little
spikes appear, the first thing to sus-
pect is, strangely, the analyser itself?!
I've come across several analysers
with which spurious traces occur in
the satellite IF band when the input
includes strong UHF signals. Test for
this by connecting the analyser to the
output from the switch via a
UHF/sat diplexer or a diplexed out-
let. Once the analyser has been
exonerated, check that the UHF sig-
nal levels are not too high for the
switch, then look for strong signals
in the range 950-2,050MHz via the
aerial feed. If these are the cause of
the trouble, use channel filters at the
UHF output as discussed later.

Dishes and fixings

I know that some installers will use
a minidish for a distribution sys-
tem, but this is wrong. Apart from

the reasons given above, a distribu-
tion system should always be
planned and installed to a high
standard. The minidish is the small-
est dish that Sky thought it could
get away with for domestic use.
Minidishes provide very little mar-
gin for snow and heavy rain, and
are built to a price rather than for
longevity. System installers should
see the minidish as what it is: a
piece of domestic kit, ideal for its
intended use, but not suitable for a
commercial installation.

The dish used should be physical-
ly strong and accurately constructed.
My personal recommendation is the
Hirschmann range of solid offset
dishes. They are wonderfully easy to
assemble and are very strong, You
will have to pay a bit more but,
when you set the higher cost against
the savings made by the extra relia-
bility, it’s really a no-brainer. Please
don’t use one of the ultra-cheap
dishes. I have been called to count-
less systems where the dish has
moved in the wind, the LNB arm
has come loose or the reflector has
become distorted, not because of
incorrect installation but simply
because of the poor quality of the
product. If you find that your have to
tighten a fixing more and more
because the dish just doesn’t seem
secure, only to have the metal bend
and buckle, maybe you should have
used a better product!

Because a lot of my dishes are
fixed on ground stands and masts |
stock only pole-mounted dishes. If 1
do fix to a wall I use a pair of sub-
stantial wall brackets and a short
length of 2in. diameter mast, as
shown in Figs. 12, 13 and 14. Some
dishes intended for wall mounting
have good strong bracketry: those

Fig. 11: A quattro
LNB: the four
fixed outputs are
vertical low band,
vertical high band,
horizontal low
band and horizon-
tal high band.
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Figs. 12 and 13:
65cm Hirschmann
dishes fixed on

T & K wall brackets.

Fig. 14: A 75¢cm
Hirschmann dish
fixed on a pair of
600mm tripod
stand-off brackets.
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Table 2: Suitable cables for distribution system use

Type Dielectric

CT100 Semi air-spaced polyethylene
CTF100 Foam

HYC100 Semi air-spaced polyethylene
HYCF100 Foam

Qc1o0 Semi air-spaced polyethylene
QF100 Foam

WF100 Foam

H109F Semi air-spaced polyethylene

Manufacturer/distributor
Raydex

Raydex

Commtech

Commtech

Cavel/Ace

Cavel/Ace

Webro

Webro

All these cables have a copper inner conductor, copper braid and a copper foil wrap. They are just

a few examples of the many makes available.

with a titchy little wall bracket
should not be used. That sort of fix-
ing is appropriate for domestic mini-
dishes but not for anything larger.

If the dish is on a ground stand
that relies on gravity to hold it in
position the installation should be
stable with substantial concrete
anchors spaced well apart, as shown
in Fig. 15. Fig. 16 shows an example
of a bad installation.

Dish aesthetics

The sudden appearance of a satellite
dish on a building can lead to sur-
prisingly strong reactions from
neighbours. A satellite dish is a rela-
tively small fixture. of reasonably
pleasing and harmonious shape, and
it is of undoubtedly great use to the
occupiers. In purely aesthetic terms
it is certainly preferable to a massive
TV aerial or an air-conditioning unit,
and is arguably less offensive than a
large security light. a CCTV camera,

a basketball target or many of the
other things that are fixed to the
walls of residential buildings without
a moment’s thought. Alarm-system
bell boxes are fixed in deliberately
prominent positions on front eleva-
tions. are often painted in garish
colours and sometimes have flashing
lights, yet no one objects to their
appearance. Huge yellow-and-black
notices that warn local criminals to
keep away, or threaten unwary souls
who stop to buy a newspaper with
wheel-clamping. are fixed in highly
visible positions, and this is applaud-
ed by residents. Older apartment
blocks glory in hideous external
plumbing which is sometimes paint-
ed in a contrasting colour to show it
off. Why then does the harmless
satellite dish arouse such ire?

This isn’t a matter of aesthetics
of course, it’s about cultural asso-
ciations and straightforward. old-
fashioned British snobbery. It's
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true that in the early days those in
social groups D and E took to Sky
with greater enthusiasm than the
rest of us. Satellite TV has broader
appeal nowadays however and sin-
gle dishes, sensitively positioned,
have become as natural and
inevitable a fixture on blocks of
flats as gas flues.

Despite my rather cynical attitude
towards the anti-dish brigade, I'm
strongly in favour of installing dish-
€s as unobtrusively as possible. It is
certainly worthwhile spending some
time in contemplation before actual-
ly commencing the installation. This
is called “giving the job a good coat
of looking at” and usually pays off.
The only technical constraints are
that the fixing must be secure, the
dish must have a clear line-of-sight
to the satellite, and there must be a
cable route to the head-end. This
leaves great scope for ingenuity, and
it's surprising how often a good. tidy
solution can be found.

Ideally the dish should be invisi-
ble or almost so. This isn’t always
possible of course but, even when
the building faces south east, it is
usually possible to find a location
other than on the front wall. But
beware of fixing to a side wall with
the dish at right-angles to the mason-
ry. This can look worse than a front-
wall fixing, because the dish can be
silhouetted against the sky. In addi-
tion the installation will be vulnera-
ble to the strong gusts that can blow
between buildings. Fixture to a
north-facing wall with the dish on a
mast that looks over the roof is usu-
ally a bad idea. After all the appear-
ance of even the back of a building
counts for something, and such an
installation can look really terrible.

Before installing a dish it’s best to
discuss the proposed location with
all concerned. A digital camera is a
useful tool here. Take a shot of the
building and simulate the proposed
dish, using a photo-editing program.
Special rules apply to listed build-
ings and conservation areas.

If residents have installed their
own dishes, it's worth making the
point that these will be removed and
that one 75cm dish looks better than
a dozen 55cm ones.

Although we’ve become used to
hiding the dish as best we can, a
curious counter-culture that can
make this unnecessary or even unde-
sirable has arisen in recent years. To
Mr Modern and his partner, looking
for an apartment property, certain
appurtenances on the front of the
building suggest coolness and high
technology. First amongst these are
CCTV cameras in ugly housings,
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followed by complicated door-entry

systems and, of course, a rather large
dish. It is apparently cool these days

to live in a building that’s rigged up

like the Russian Embassy.

Cable

Judging from the emails I received
following publication of my Coaxial
Cable Quality article (January 2004),
it seems a lot of people have found
out the hard way that use of the
wrong cable can cause serious prob-
lems. The frequency of satellite IF
signals extends up to 2,050MHz: at
these frequencies, poor-quality cable
can be very lossy indeed.

It’s essential to use good-quality
cable. Raydex CT100 or a direct
equivalent type is fine. Beware of
cable that’s sold as ‘CT100-type: it
usually has a cheap aluminium
instead of a copper foil wrap. There
are cables on the market with the
words ‘satellite’ and “digital’ printed
all the way along them. It proves
nothing. This confusion, deliberately
caused by sellers of inferior cable,
means that you should personally
inspect any cable that electricians are
going to install on your behalf. I
have had large buildings wired for
me with poor-quality cable that has
been labelled ‘CT100". This is pretty
disastrous, because it can be impos-
sible to make the system work if the
cable runs are long. Table 2 lists suit-
able cable types.

All cable throughout the system
should be CT100 or equivalent. The
only exceptions are the next size up,
CT125, for any very long down-
leads, or CT167 for tap-off lines and
trunks (of which more later). The
dish should if possible be close to
the head-end: if it is more than about
20m away it is worth using CT125
for the four cables. Long downleads
to the master outlets should be
avoided if possible, but the build-
ing’s layout often means that one or
two downleads will be 30m or more
in length — an example might be a
sheltered housing scheme where the
warden’s house adjoins the main
building. In such a case use CT125
cable for the long downleads. As it is
difficult to connect CT125 cable to
the outlet, there should be a change
to CT100 cable close to the outlet,
possibly in the roof space. Connect
the two cables together with type F
plugs and an F line connector. If in
any doubt about the dryness of the
location, wrap the joint with self-
amalgamating tape. Do not use the
CT63 cable now available for
domestic Sky installations.

Treat the cable carefully. The sig-
nals will be affected if the cable is

Figure 15: This 65cm dish and log-periodic UMF aerial are
fixed on to a steel groundstand. The groundstand is bolt-
ed to three concrete slabs which stand on rubber sheet-
ing to protect the roof membrane.

o0

Figure 16: A groundstand with a small base and no diago-
nal supports has very little strength. It should be used to
support only a very modest load, and even then it needs to
be bolted to a large piece of concrete, not to a pair of path
edgings like this. It was possible to push this installation
over with one finger!
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Fig. 17: At the rear,
an eight-way earth-
bonding strip; in the
foreground, three
one-way earth tags.

Fig. 18: A Sky
receiver's signal-
test display.
Some residents
may query the
low signal-
strength indica-
tion, but this has
no real signifi-
cance.

Signal Strength
Signal Quality
Lock Indicator

NetworkiD
Transport Stream 2
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kinked, squashed or forced into a
sharp bend. The ends of the cables
installed during the ‘first fix’ must be
sealed, because wet plaster will sub-
sequently be applied to the walls
near the backboxes. Cable ends left
hanging down external walls ready
for the dish should also be sealed.

Cables that run underground,
even in a duct, must have a totally
waterproof outer sheath. Such cables
are usually distinguished by their
green colour.

Earth bonding

It has for many years been the prac-
tice to use isolating outlet plates for
communal TV systems. They have
high-voltage capacitors in series with
both conductors to provide safety
isolation. Systems that use voitage
and tone switching are obviously
incompatible with such outlets so, as
an alternative, these systems rely on
earth bonding.

To protect the dwelling, every
downlead is earth-bonded at its point
of exit from the head-end or repeater.
The theory, or hope, is that even if
all active components were to be
removed the earth bonding would
remain intact. The earth conductor
must have a cross-sectional area of
4mm. Resistance between any outlet
and ground must be negligible. The
relevant BS number is EN50083.
The usual type of earthing rail has a
row of F line connectors through
which each downlead is routed, as
shown in Fig. 17.

Sky+

Sky+ needs two independent feeds
from the dish. With a distribution
system this means two downleads
and two multiswitch ports. It adds
considerably to the cost, and at the
moment many clients are balking at
this. One solution for new-build
projects is to install the extra down-
lead only, terminated at a single
backbox next to the master socket.
Fit a blank plate and, if any residents
ask for Sky+, the outlet and multi-
switch can be fitted — at a price.

Signal levels

Forget all you know about UHF sys-
tem planning! Satellite IF distribu-
tion is quite different. All the signals
originate from the LNB, which is
analogous to a very high-gain UHF
masthead amplifier that receives an
adequate signal. By ‘adequate’ 1
mean ‘not good’. This means that
the carrier-to-noise ratio set by the
LNB represents the best possible fig-
ure throughout the system: you can
worsen it further down the system,
but you can’t improve it. The carrier-
to-noise ratio will probably be only
10dB above threshold.

Compare this with a UHF system.
The signals originate from an aerial
of course and, if the field strength is
good, the carrier-to-noise ratio at the
aerial’s terminals will be very high
indeed — probably higher than you
can measure. Assuming that there
are no catastrophic errors at the
head-end, such as the signal levels
being reduced to pathetic levels and
then reamplified, the only significant
source of noise will be the tuners in
the TV sets, VCRs and DVDRs.
Thus as long as the system delivers
adequate signal levels to each outlet
everything should be fine.

But a satellite IF system has the
noise sitting there, probably only
20dB below the carriers. So it’s
essential that the carrier-to-noise
ratio is kept as high as possible
throughout the system. Signals must
enter amplifiers within the window
where the balance of amplifier ther-
mal noise and cross-modulation is
optimal. Table 3 summarises the dif-
ferences between UHF and satellite
IF signal-level planning.

Satellite IF signal levels at the
outlets can be very low indeed, com-
pared to the LNB output, before
receiver noise becomes a bigger fac-
tor than LNB noise. In other words,
the LNB output signal levels are
much higher than the receiver actual-
ly needs. The signal levels of the
various transponders and LNB gain
vary quite a bit, but a typical level at
the LNB output would be 10-

15dBmV. Receiver threshold also
varies, but —20dBmV is typical. It is
therefore possible to attenuate the
LNB output by as much as 25 or
30dBmV before receiver noise
becomes a serious factor and the
receiver’s BER starts to fall. So it is
not necessary to provide signal lev-
els equivalent to those at the LNB at
each outlet. This might seem odd at
first, but think of a UHF system
where the aerial signals are very
strong, perhaps 25dBmV or more.
There would be no need to supply
signals at that strength to the outlets.

This means that our little twelve-
outlet system (see Fig. 2 last month)
might need no satellite IF amplifica-
tion other than that inside the multi-
switch to compensate for the
switch’s internal loss. The total cable
run from the LNB to the outlets via
the multiswitch might be 30m,
which means a loss of 9dB at
2,050MHz using CT100 cable. Even
so the signal levels presented to the
receivers will still be well above
receiver threshold.

Fig. 18 shows a Sky receiver’s
signal-test display. As you can see,
the signal-strength reading is low.
This might cause protests from resi-
dents who regard themselves as
clued up, especially if they had a
dish with a short downlead at their
previous address. In fact all multi-
plexes were entering the receiver at
about 50dBuV, which is perfectly
adequate. After taking the photo-
graph [ attenuated the dish feed a
further 10dB with no effect on
reception, though the signal-strength
bar dropped to zero! You have to
make the point to residents that it’s
the quality reading that matters.

Despite the ability of digital satel-
lite receivers to operate satisfactorily
with low signal input levels, it is not
wise to plan a system so that the
receivers are fed with signal levels
which are not much above threshold.
There are several reasons for this.

A good allowance must be made
for rain fade. This is the attenuation
of microwave signals caused by
moisture in the atmosphere. The
LNB is a straightforward frequency
changer and amplifier. It does not
have AGC, so variations in the off-
air 11GHz signals will be mirrored
exactly in the satellite IF signal lev-
els. Levels can drop 6dB or more
during heavy rain.

It’s reasonable to plan the system
on the basis that every outlet has
about 0dBmV, or 60dBxV. This is
over 10dB below the LNB output,
but still a long way above the receiv-
er threshold. The great advantage of
this latter point is that you will avoid
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Table 3: Comparison of the UHF and IF satellite aspects of a typical signal distribution system

Aspect
C-n ratio at source

Most significant system c-n factor
Signal level at source

Typical downlead loss

Equalisation ratio

Adjustment of individual channel levels

Cross-modulation

UHF system
Normally very good (aerial)

Masthead amplifier (if used) or
distribution amplifier at front-end

Varies. Often similar to outlet plate
level

1-7dB per 10m for group B

1:1-1 across ten channels (negligible)
1:1-4 if full band used

Can normally be done easily
where required

It can be necessary to run the main
amplifier at only 6dB below the

cross-modulation threshold because
of analogue signal levels

Satellite IF system

Effort needed to ensure that the
c-n ratio is adequate (LNB)

LNB/dish performance

Always much higher than is
necessary at the outlet plates

2dB per 10m at the bottom of the
band, 3dB per 10m at the top of the
band

1:1-5 always needed

Not possible within a normal budget

Not normally a problem with digital-
only systems

many of the call-backs that are
caused by things beyond your con-

trol. No matter how careful you are,

there will always be response dips,
or ‘suck-outs’ as the Americans call
them, at some outlets. These are

caused by multiswitch, connector,
cable and wall plate peculiarities. If
the signal levels are generally rather
high these dips probably won't have
any effect, a they are rarely more
than 10dB deep.

Next month

We’ve now polished off the compact
block of twelve flats. Next month
we’ll turn to a slightly more difficult
installation. This will bring us to pre-
amplifiers and other topics.
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Sony’s HDV camcorder

The Sony high-defini-
tion camcorder Model
HDR-FX1E represents
a significant advance

20

landmarks in the development

of consumer camcorders. DV
(Digital Video) and MiniDV
(smaller cassette) were a major
advance in 1995. The launch of
the Sony HDR-FX1E marks
another significant step forward,
being the world’s first consumer
camcorder to provide a high-defi-
nition (1,080 lines interlaced)
recording mode. I had the opportu-
nity to try one out recently, and
found that there is without doubt a
massive advance in picture quality.

It’s a little over twenty years

since Sony launched the first con-
sumer camcorder, the BMC-100
Betamovie. It seems somewhat
primitive in comparison with
today’s camcorders, having no
playback facility or electronic
viewfinder, but it was a tremen-
dous technical achievement at the
time. Since then a succession of
new formats has resulted in small-
er, lighter and smarter camcorders
with ever-improving picture and
sound quality, and digital record-
ing has now replaced analogue as
the norm. The world is now mov-
ing towards the adoption of high-
definition TV, so it was inevitable
that a high-definition consumer

There have been a number of

camcorder format would emerge at
this time.

The HDV format

In July 2003 Canon, JVC, Sharp
and Sony announced a new con-
sumer camcorder format called
HDV (High Definition Video).
These companies represent a sig-
nificant proportion of the cam-
corder market, so it’s a safe bet
that HDV will become the stan-
dard for high-definition consumer
camcorders. Table 1 shows the
basic HDV specifications.

The companies that have devel-
oped the HDV format have made
it backwards compatible with the
MiniDV format. This means that
current digital camcorder users
can move on to HDV without hav-
ing to junk their existing record-
ings or transfer them to HDV.
Backwards compatibility has been
achieved by using cassettes that
have the same dimensions as
MiniDV tapes, also the same tape
speed and track pitch.

An HDV camcorder can record
HD video on standard DV tape,
but a higher-grade tape is also
available. HDV and DV record-
ings can both be made on the same
cassette. Although HDV record-

in consumer cam-
corder technology.
George Cole has
been able to try one
out. He reports on
the new HDV format
and the performance
it achieves

ings contain four times as much
information as DV recordings, the
powerful compression system used
means that both file sizes are the
same. As a result, an hour of HDV
recordings can be stored on a stan-
dard-sized 60-minute cassette.

By keeping to the same basic
DV cassette specification, it’s rela-
tively easy for HDV manufactur-
ers to incorporate DV recording
and playback in an HDV cam-
corder. It looks as if all HDV cam-
corders will incorporate this fea-
ture, in the same way that all S-
VHS camcorders and video
recorders can play and record in
the VHS mode.

The basic HDV format specifi-
cation is in fact based on JVC’s
GR-HDI, an NTSC camcorder
that was launched in 2003 and
records in the 720-line progressive
scan mode. HDV includes a vari-
ety of scan modes which manufac-
turers are free to incorporate in
their products as they see fit. The
progressive-scan mode can be set
to 25, 30, 50 or 60 frames per sec-
ond. The HDV specification also
includes 1,080-line interlaced
scanning at 50Hz or 60Hz. The
aspect ratio is 16:9. There’s no 4:3
option for HDV recording, but
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when an HDV camcorder records
in the DV mode there are 4:3 and
16:9 options.

MPEG-2 compression is used.
and the data rate is 19Mbits/sec in
the 720p mode and 25Mbits/sec in
the 1,080i mode. Error correction
works across multiple tracks rather
than single tracks, which is claimed
to improve the error correction
drastically. Users are free to switch
between HDV and DV while
recording, and 1,080i pictures can
be down-converted to a 576-line
interlaced format for display on a
standard TV set.

The audio track has two-channel
stereo sound with MPEG-1 Layer
Il encoding, an improvement over
the MP3 format. Sampling rate is
48kHz with 16-bit quantisation, the
audio bit rate being 384kbits/sec.
At the HDR-FXE presentation a
Sony representative claimed that
HDV audio is “as good as CD™:
some audiophiles may take issue
with this!

Why HDV?

The launch of the HDV format
raises the questions why bother
when there is no European HDTV
system in operation and, in addi-
tion, how can users of the HDR-
FXIE view high-definition record-
ings with today’s TV sets? Sony
points out that HDTV in Europe is
closer than we might think.

Europe’s first HDTV service,
Euro 1080, has been in operation
since January | via Astra |H
(19-2°E), using transponder 88
(12:168GHz). It’s at present regard-
ed as a demonstration service,
intended for point-of-sale demon-
strations in stores, and at cinemas.
Transmission is in the 1,080i
(1,080 lines interlaced). SOHz
mode, with MPEG-2 compression.
It has recently been rebranded and
provides two channels. HD1 which
offers about 500 hours of sport,
music, lifestyle and opera content
on a looped basis; and an events
channel, HDe, that broadcasts
major sports events to demonstra-
tion cinemas around Europe. Astra
owner SES launched an HDTV
demonstration channel on
September 1, also via the 1H satel-
lite.

European broadcasters are gear-
ing up for HDTV. BSkyB has
announced plans to launch an
HDTYV service in 2006. with premi-
um content such as sport and
movies. The BBC has no official
plans for an HDTYV service, but has
been building up HD content by
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filming some major costume dra-
mas, sport and music events (such
as The Proms) in HD form. and has
demonstrated HDTV via the.
Freeview DTT service ~ the test
transmission used Windows Media
9 compression, which enables data
rates of 6-8Mbits/sec to be used in
comparison with the 15-
18Mbits/sec required for MPEG-2.
Broadcasters are also looking at the
use of MPEG-4 compression for
HDTYV services. In the UK the
DTT spectrum is at present too
crowded to include an HDTV serv-
ice. but this could change when the
analogue services are finally
switched off and some fourteen fre-
quencies become available. This
autumn Sony is running an HD
demonstration roadshow at fifteen
venues around the UK, where the
public will be given the chance to
see HD images sourced from a Blu-
ray player on a 50in. plasma
screen.

In Germany Premiere plans to
launch three HDTV channels in
November 2005, showing sports,
films and documentaries. In France
TF1 is broadcasting HDTV pro-
grammes via satellite and plans to
launch an HD DTT channel by the
end of 2005. TPS Star is also to
launch an HD service next year.
There is speculation that eight of
France’s 36 DTT channels could be
allocated to HDTYV. Industry fore-
casts suggest that there could be
some 17-4m HDTV households by
2008.

HDTYV has now been available
for five years in the US. both via
satellite and DTT. Since July 2004
all new large-screen sets (36in. and

Sony’s new HDV camcorder.

above) have had to include a built-
in digital tuner. In 2007 products
such as VCRs, DVD recorders and
all TV sets will have to have an
integrated digital tuner. The aim in
the US is to switch off analogue
transmissions in 2006, though
many believe that it will be much
later than this. Nevertheless HDTV
coverage already extends to over
99 per cent of the population and.
at October 2003. there were 1,060
HDTYV stations on air in the US.

But what about viewing HD
content? Watch out for more and
more flat-panel displays described
as "HDTV-ready". i.e. able to dis-
play images with HD resolution.
Sony says that its latest range of
Wega Engine TV sets are HD com-
patible. It includes two LCD mod-
els (KLV-21SG2 and KLV-26H96)
and four plasma models (KE-
P42XS1.KE-P37XS1, KDE-
P42XS1 and KDE-P37XS| - the
latter two incorporate a digital TV
tuner).

The HDR-FX1E

The HDR-FXIE HDV camcorder
is an impressive-looking piece of
equipment that weighs 2kg without
battery and tape. Sony says that a
Handycam version is under devel-
opment. It has three 1-12
Megapixel (1-07 effective) CCD
image sensors and uses a Carl Zeiss
Vario-Sonnar T lens. Other features
include a 12x optical zoom, an
optical image stabiliser, a
3-Sin.hybrid 16:9 LCD monitor and
six preset modes. AV (in/out) con-
nections consist of IEEE 1394
(iLink), component video and S
video. There are also microphone,
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Storage medium

Video signal

Number of pixels

Aspect ratio

Video compression

Luminance sampling frequency
Video sampling format

Video quantisation

Video bit rate after compression

Audio compression

Audio sampling frequency
Audio quantisation

Audio bit rate after compression
Audio mode

System data format

Stream type

Stream interface

Table 1: Main HDV format specifications

Same as DV format, DV or MiniDV cassette

720/25/30/50/60 lines/Hz progressive or 1,080/50/60 lines/Hz interlaced

1,280 x 720 with progressive scanning, 1,440 x 1,080 with interlaced scanning

16:9

MPEG-2 video (profile and level MP@H-14)

74.25MHz with progressive scanning, 55-7MHz with interlaced scanning

4:2:0

8 bits for both luminance and chrominance

About 19Mbits/sec with progressive scanning, 25Mbits/sec with interlaced
scanning

MPEG-1 Audio Layer |l

48kHz

16 bits

384kbits/sec

Two-channel audio

MPEG-2 systems

Transport stream with progressive scanning, packetised elementary stream
with interlaced scanning

IEEE 1394 (MPEG-2TS)

headphone and LANC jacks. USB
streaming is also possible.

Despite its size the HDX-FXIE
is comfortable to hold, and an
optional shoulder mount makes it
more so. There’s a wide range of
manual options, including focus,
exposure, white balance, gain and
shutter speed. When you open up
the LCD screen the electronic
viewfinder becomes inactive: this is
done to save battery power.
Likewise when the LCD is folded
away the viewfinder comes into
operation. A neat touch is that
many of the controls are duplicated
at the top of the carrying handle.
This is very useful when, for exam-
ple, taking shots from a low angle.

Sony allowed a group of us to

An HDV recording displayed on a plasma screen.
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wander around Lake Como, Italy
with the camcorder and record a
variety of footage. This was viewed
on a large-screen plasma TV set.
Picture quality was superb, with
vibrant colours and super-fine
detail — it really is a leap forward in
home video. There are also various
useful effects, including a very neat
system that enables you to set up
and store two different shots in the
camcorder’s memory and then
merge the two seamlessly.

A number of editing software
companies were present at the
launch, including Adobe, Apple and
Pinnacle. They were showing
updated versions of their products
designed for HDV use. Sony also
demonstrated a number of its Vaio

PCs that are HD-ready. Although
HDYV images have the same file
size as DV images, a PC has to
work harder to decompress the
footage then display it. So you
need quite a powerful PC to handle
HDV material.

During a question and answer
session [ asked why it had been
decided to use tape rather than disc
for the HDV format — a profession-
al version of HDV is disc-based.
The answer given was that tape is
more affordable and provides high-
er storage capacity, so it makes
good sense to use tape. One puzzle
was whether the HDR-FXIE can
play back 720-line progressive-scan
recordings, though it doesn’t offer
720p recording. We were told that
it can.

The HDR-FXIE goes on sale
this autumn, priced at about
£3,000. So it certainly isn’t a mass-
market product at this stage. But
more affordable and compact HDV
camcorders can be expected to
appear during the next year or so.

On paper at least HDV looks
like the next step for consumer
camcorders, but it could face com-
petition from camcorders that use
alternative storage technology — a
hard disk, solid-state memory or an
optical-disc system (a Blu-ray cam-
corder is a possibility). Any com-
peting format would have to use a
high-capacity recording medium
that’s affordable: at present tape is
still the most cost-effective option.

I have to report that after using
an HD camcorder and seeing the
results, going back to standard-def-
inition products is like going from
colour to black-and-white. ]
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48 Blement Diglital Sennpatible Asrial

Receives both digital and analogue signals

For poor to weak strength signal areas
Robust design for low wind loading - 2 peices boom with aluminium wire rod elements
Supplied with F connector and clamp for horizontal and vertical (fits up to 57mm masts)

! Ideal for areas with bad picture ghosting
| Supplied part assembled - no tools required
Order Code : 27884R Price : £ 20.00 + vat

| Carriage charged at £ 6.00 + vat

Sz Masthead Amplificrs

! UHF TV and FM radio antenna preamplifiers designed for professional aerial installers.

1 way amplifiers come with screw terminals

2 and 4 way ampliflers come with F connectors
Requires 12V DC power supply connected via a downlead
Description Gain Order Code Price

1 way UHF TV Masthead Amplifier 15dB 27830R £ 4.30 + vat

1 way UHF TV Masthead Amplifier 26dB 27831R £ 4.50 + vat

2 way UHF TV Masthead Amplifier 10dB 27837R £ 9.00 + vat
. |4 way UHF TV Masthead Amplfier 10dB 27838R £ 9.50 + vat
| 4 way UHF TV & FM Masthead Amplifier 10dB 27839R £ 10.00 + vat
. | Masthead Amplifier Power Supply - 27832R £ 5.00 + vat
(1 Carriage charged at £ 2.00 + vat or £ 6.00 + vat for 2 or more
K Sty Diseributlon Amplifiers Sl Distribution Systeins

A range of Aerial amplifers designed
to allow distribution of TV , Satelite and
FM signal without the loss of picture and
sound quality.

Avallable with intergrated Digital bypass
to allow the use of SKY™digieye (B).
Combines TV, FM, DAB, CCTV & Satellite signals on to one down cable for
Main Operated , comes with full instructions feeding into a triplexed faceplate.

] Description Gain Order Code Price Return cable from VCR / satellite box to SLx Distribution System feed 8 other
2 way 18dB SLX2 £ 8.00 + vat viewing locations around the home with AV signals.
2 way with Bypass 6dB SLX2B £ 9.25 + vat . -
Integrated digitial bypass for Sky™ digital feature -
] 4 way 12dB SLX4 £13.00 + vat Intergrated UHF pre-amplifier - Intergrated power supply
4 way with Bypass 6dB SLX4B £ 14.00 + vat ) ) o
| 6 way 12dB SLX6 £ 18.00 + vat Fully screened - Available in 4 way and 8 way distribution
| 6 way with Bypass 6dB  SLX6B £ 19.00 + vat 4 way System 8 way System
8 way 12dB SLX8 £ 18.50 + vat Order Code : 27855R Order Code : 27856R
8 way with Bypass 6dB SLX8B £ 20.00 + vat Price : £ 40.00 + vat Price : £ 45.00 + vat
“‘ Carriage charged at £ 2.00 + vat or £ 6.00 + vat for 2 or more Carriage charged at £ 2.00 + vat or £ 6.00 + vat for 2 or more
|'|' “Conx Plug Serew Nype Cosz rwist on Seresned THplactsd Outlet
Il Alyaniaiun Plugs F Connsetors with UK Pussplate
"
|
~ “7 ; .
« O
I -
| Order Code : PLG51 || Order Code : PLG62 || Order Code : PLG01 ||F1ush Oult it satelle F outet T (male) and
Bag of 10 Bag of 10 Bag of 10 Intergral ﬁltser:e[p%e#‘egnFl\/éoUrl‘-iFagnd satellite
- . . . i . ignal e downle
Price : £ 1.25 + vat Price : £ 1.60 + vat Price : £ 1.00 + vat For use with the above distribtuion systems
Bag of 100 Bag of 100 Bag of 100 Order Code : 27965U
4 Price : £ 9.00 + vat Price : £ 12.50 + vat Price : £ 6.00 + vat Price : £ 4,50 + vat

I Sateliits Plndsr
Allows the user to find the best azimuth / elevation settings for a satellite dish , resulting in the best signal reception / picture
and sound quality
Compact design - Backlit meter scale - Audible signal strength reading
Adjustable level control - Adjustable sensitivity adjustment
Frequency Range : 950 - 2250Mhz

Order Code : 27860R Price : £ 10.00 + vat

sm LeUSe , Unit 913, Pep 0 Cemmerelkl Centre , Southvry , Wemblsy , Widdlssax . HAY 013 Erglan
nv;m: m@p 8O00 2929 Fax 1 (020) 3908 3923 2mall : sales@grandata.c

Aerial Installation Accessories

5.uk
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Part No. Price | |Part No. Price | [Part No. Price | [Part No. Price | |Part No. Price | [Part No. Prico | [Part No. Price | [Part No. Price |
2N2222 0 23] [25C5251 £4.50) [BUS0EDF £0 85] {IlRFD120 £1.00] [STKO40 €7 00] [STRa192 £7.00] [sTK7216 £2.80 | [ STR456 £3.00
2N2223 £7.50| §25C5297 £3 00] |BuUsosDFI £2.00| |IRFD9120 £1.20] | sTKO78 £18 00 |STKa197 1l £9.50] | sTKT217 £150 || sTRaS7 £4.00
2N2369 £015( J2sc5331 £6 0¢| |BUS0SDR £1.30| |IRFD9220 £1.00] | sTK080 £5.50| sTka199 1 £6.50 || sTk7225 £5.00||sTR470 £2.00
2N2484 £0 15| |2sCs387 £3.50] |BUB0EDF £2.10] |iRFF120 £300| |sTr082 £20 00| | sTK4204 01 £7.00| §sTK7226 £17.00 | | sTRs0020 £350
2N2646 . .£040] |2scs4n £3.50| | BU8B0BDFI £2.50] {IRFIBC40 £100| |sTrosa £6.00 || sTKa211 1 £1000| fsTr7233 £7 00| | STRS0092 £550)
2N2857 £175) |2sC5552 £7.50( | BUB26A £1.60| |iRFIBC40G £2.00] | sTKo8S £900)|sTka211 v £8.00] |sTK7251 .£5.00] | STR50103A. £260
2N2904 .£020] |2scss87 £5.75| {BUH1015 £4.25| |IRFP0S4 £4.00 | |sTK086 £10 00 | sTK4221 11 £8.00 || sTK7253 £6.50) | STR50112A £3.00
2N2805 . £0.20] f2sc10 £0 15| {BUH1215 £4.50| JIRFPOBa £500| JSTK1039 £460] IsTka231 11 £10 50| {STK730-010 £5.00){STR50113 £4.00
2N2006 £0 18] [2sD1047 £1.80| |BUHS15 £200( |IRFP140 £250||sTK 1040 £500| fsTK4241 v £12.50] | sTK730-020 £5.00{ §STR50115 £5.00f 8
2N2807 £0 18| |2sD1207 £0.10] [BUHS15D £2.50} |IRFP150 £2.40f | sTK1049 £500] |sTKa272 £4.00§ | STK730-060 £6.50 | STR50130 £3.50
2N3019 ...£0 28] |2sD1407 £0.60| |BUHS17 £2 75| JIRFP240 £300] {sTK1050 £6 50| {STK4273 £5.00] | sTk730-080 .£6.00 || sTRs015 £500
2N3053 £0 18] | 2501441 £2.20§ |BUHS17D £1 75| JIRFP250 £280| |sTk1060 £6 50 | STK4274 £3.00 | §STK730-090 £6 00| STR50213 .£300
2N3054 .£040] {25D1554 £1.70| {BUHT1S £4.25]| |IRFP260 £350| |sTR2025 £6 20| [sTk4301 £300]]sTK730-110 £6.50| | STR50215 £3.50
2N3055 £0.50] |25D1555 £1.50| |BUKa36 / 8008 . .. £2.75| | IRFP340 £250| |sTK2028 £500f [sTr433 £3.00] |sTK7308 .£2.00|{ STR50330 £300
2N3055H .£0.75] | 2501556 . £2.25| |BUK437 1 4008 .. .£2.75] | IRFP3ISO £3.25] {sTk2020 £6 00| | STK4332 £3.00) I sTk7309 £280] |STR5100 £5.50
2N3375 £15.00] | 2501577 £2.50| |BUK437 /6008 ..... £3.00| | IRFP360 £8.00{ | sTK2030 £700| |sTK43S £3.00| §sTk7310 .£2.70{ | sTRS1041. .£350
2N3439 £0 40| §25D1651 £1.50) |Bukaas /8008 . .£3.10] |IRFPasO £2.70] [STK2038 £700| fsTKa352. £2 50| fSTK73405 1l £300][STRS1213 £3.00
2N3440 £0 45| |25D1763A. £0 60| fBUK444 /5008 . £2.00| |IRFP460 £4.00] |sTK2058 v £1600| |STKe36 £4.30] | STK73410 £2.00)|STRS1424.. £700
2N3441 £175] |2sp1878 £1.60| |BUKass 18008 .£2.00] |IRFPI140 £4.50| |sTk2101 £500 | | STK4362 £450) |STK73410 11 £2 00| |STR5214 £475
2SA1015 ... £0 10| |2sD1879 £275| |BuKaas /6008 ... . £2.00) |IRFPO240 £3.00] |str2110 £350| [sTKa37 £4.00) |STK7348 £2.00 | |sTRS3041 £250
2SA1016 £0 15} | 2501880 £3.60| | BuKas6 1 8008 . ..£4.00] JIRFPC40 £3.00] sTk2129 £7 50| {sTk4372. £3.50| {STK7356 £4 25 |{STR5315. £575
2SA1020 £020] [2sD1887 £225] |BUKasa 1 800A ... £2 00| fIRFPCSO £4.50] [sTr2230 £700| fsTka39. £5.00| {sTK7358 £4.40 [||STR54041 £320
2SA1085 £050| |2s02144 £0.35| {BUK4ss / 6008 . .£2 00{ |IRFPC60 £6 00] fsTk2240 £7 40 | sTK4392 £4.00 | sTK7358.. £4.25 [{sTRS412 £125
25A1266 £025]| |2sD2253 £2.75| |BUKass 1 2008 ... £2.00| |IRFPE4D £5.50] |sT2250 £6 50 fSTK442-110 £8.50 | | sTK73605 £3.75 || sTRs5041 £300
25A1294 £450| |2sD23%10 £0.45] |BUKas6 / 600a . £2 00] |IRFPESO £a.50} | sTk2260 £950| [sTK442-120 ... £11.00 f | STK73007 £7.00}|| STR56041 . .£550
2SA1295 £300| |2sD2498 £2.25] |BuUKase / 60A .. .£2 00| |IRFPFa0 £5 50| | STK3044 £5 00 | STK442-130 . ..£11.00 | {STK73908 £2 50| | STRs8041 £250
2SA1302 £300 |2sD2499 £1.50| |BUKas6 / 800A .. ..£2.00] IRFPFS0 £4 50| §sTK3082 £4.00| | STK443. £7.00 | {sTK7402 £4 00| | STRS9041 £300
2SA1306 .£110] {25D2539 £2.75| |BUK4s7 / 6008 .....£2.00| JIRFST40 £175) |sTk315211 £9 00| [sTK4432 £4 00 || STK7404 £2.00| | sTR80001 £525
25A1360 £0 45| | 2502553 £4.00| |BUKsss 1608, .£2 00] |IRFSBA0 £125] |sTK3156 £500] |sTRa57 £3.00| | sTK7408 £4.00| ] sTRe008X. £575
2SA1492 £2.60] | 2502599 £1.50{ |BUL310 £1.25| |IrFz42 £275] | sTK350-030 £700{ |sTK459 £560)|sTK7410 £6.50] | STR6020 £120
2SA1706 .£0.25| | 280551 £1.70] [BuL381 £1 50| |IRFZ44 £160f |STK392-020 .. .£8.00] |STK4E1 £600f | sTK7458 £12.50| | sTR61001 £300
2SA1943 £2751 | 250600 £0.30) |BuL381D. £1.25] {IRFza6N £150] |STK392-040 .. .£12.00 | |STK463 £9.50 | §sTK746 £4.50 || STR7001 . £6 00
2SA673 .£0 15} 1250667 £0.20| [BUT11A £0.35 | |\RFZ48 £2 75| | sTK392-110 £800 | fsTKAES £9.00[[sTK752 £0.70 ||| sTR80145 £3.00
2SA8T2A £020| | 250668 £03s | |BUTHAF £0.35 | [mMy1000 £1.00] | sTK400-040 £8.00| | STK470-040 .......£10.00] | STK7S54 £300]|sTR81145 £200
25A968 £055] 250718 £0.65) [BUT11AX £050{ JmJ10001 £7 00| |sTK401-040 £700f [STK4773 £8.20] | sTK7561 £6 50| | STR81159 £400
2SA970 £025] |2sD756 £0.40] |BUT12 £0.80] |ms10005 £4 00| | sTk401-050 £8.00) | STK4793 .£5.50 | | STK7561A. £7 00| | STR8124 .£300
25A985 £03s| |2sp837 £0.40] |BuUT12A.. £0.80| {Ma1001 £2 00| | STK401-080 £9.00] }sTka803 £9.00| §sTK7562 £10.00 | |sTR83145 £200
2581108 £0 20| |2sD863 £0.23] |BuUT12AF £0.90] [mu10012 £200| [sTK401-120 .. .£10.00|]STKAB13 £5.50 | STK7563 £4 00 [} STR83159 £400
2581186 £055{ | 250882 .. . £0.25] |suti1s £080] [MJ10016 £7.00) | STK401-130 ... . £7.50| | STK4833 £8.50 | | sTK7563F £4 00 { | STR9COS £2.00
U) 2581237 £020| | 250921 £3.20] JsuTisa £0.80] [mJ11015 £2.50] |sTka01-140 . . £92.00}|STH4BAZ £7.20 | |sTK7573 £180 || sTR9012 .£200
- 2881243 £0 40| | 250947 .£0.40) |BUT18AF £0.65 | JMJ11016 £3.00] | sTka017 .£4.00] | STk4873. £4 00] |STK7576 £1500}J8TR90120 £4.25
2581342 £2 00} | 250965 £0.35 |BUTS6A. £0.65 | {MJ11032 £8 00| {STK4019 £3.00| |STka88-010 £800 | {sTK760 £4 0| FSTRD100ST £300
0 2881370 £0 25| {BFQ162. £1.00| {BUTS6AF £200] [mi11033 £8.00| | STK402-040 £7.00| | STK488-020 £6.50 [ §STK761 £100|{STRD1206 ........£350
2581429 £2 20| |8FaQ232 £0.75] |Buzr £0.75 | [My15003 £250| | sTK402-070 £7.00] | STK488-050 £8.00| §sTK770 £2 80| | STRD1406 £350
— 2581560 £400] |8FQ235A £0.75] |BUZT1AF £100] [MI15004 £3.00} | STK402-071 £7.00| |sTK4893 £10.00 | | sTK7703 £1000[ | sSTRD1706 £230
2$B324 £0 40| |BFQ252A £0.60) {BUZT72A £100] {ms15015 £250] | sTK402-000 £8.00 | { sTka90-010 £7.00)|sTk7707 £4 00| | sTRD1806 £360
258554 £150| |BFQ2s5A £0.75] {BUZT2AF £1.00] [ms15016 £350| |sTra021 £3.80 | § STK490-040 £500 |sTKT72 £500)|sTRD1816 £350
- 258560 £0 25 |Bra2624 £07s||Buz73a £150f [MJ15022 £4 00 | sTK402-100 £9 00} | sTK490-070 £8.00| |sTk7728 £3 00{ |sTRD1906 £350
258631 .£0 40| |BFR90 £0.85| |BUZ73AF £0 60| |MJ15023 £4.00 | | STK402-120 £9.00 | | STK490-310 £7.00} | STK780 £2 70| |STRD3035 .£230
4v3 258648 .£015} |BFR91 £0.99] |BUZTEA £1.10] fmu1s024 £300| {STK4024 1 £5 50| JsTks01 £5.50 ) | sTK78603 .£500] |STRD4412 £200
25B649 £0 35| J8FYso £0.14} |BUZTTA £200] |mu15025 £3.00 | STK4025 £530| |STK5314 .£3 00| |sTK78617 £2400 | |sTRD4420 £200
m 258681 €100 |erFyst £0.14§ |BUz778. £2.50] |mJ2955 . .£055| §sTK4026 £4.80] | sTKS5315 £4.00| |sTK795 £160)|STRD4512 £300
258688 £0 70| |8FYs6 £0.25 |BUZ80 . £1.35] |MJE13004 £100 | | sTka0261 £4.80] |STK5323 .£4.00] fsTK79917 £4 00 | STRD5095A £6 00
: 258717 £0 15| |8FY64 £0 25| {BUZBOAF £2.00| |MJE13005 £0 60| | sTK4036 £4 70 |STKS324 .£2,00] | sTKe050 £16.00 | | STRD5441 L£475
5 258772 £0.25] |eFvso. £2.00] {BUZB3. £2 00| |mIe13007 £100) | sTK4036V £8.00| |sTks325 £3.00]|sTr8250 .£5 00 STROS541 £300
288795 £0.25] |BU108. £100] |BUZ9O £1.50| |MJE 13009 £1.00} |sTra038 £6 80[ |sTKS326 £3.00 |} |sTraz60 £7.50 || STRD6008 £300
' 258817 £1 75| |BU1508AX £130] [Buze00 £1000 |MJIE15028. £2 00| §STK4040 11 £6.50] { sTKS330 £4 00 |sTK8280 £4 00 | STRD600SE £300
258824 £0.60| |BU1508DX £105] [Buzsoor £10.00 | {mIE15029 £200{ |STka042 0 £8 00| | sTkS5332 £1.50} | sTR10006 £4 50} J sTRO6108 £4 50
258861 £110] {BU180 £1.00f |Buzo01 £15.00 | {MJE15030 £2 %] [ sTK4046 £950] | sTK5333 £3.00|{ sTR10008 £6 00} sTRO6202 £4.00
S 258892 £025] [BUt84 £1.00| |Buz90s £10.00 | [MoE15031 £4 06| [STK4048 £12 80{ |STK5335 £2.00}§sTrR1096 £2 75§ STRDE601 £350
258942 £0.15] |BU208A £0.75 | |BUZ905P £1000 | fMJE16002 £300| |STK4048Y. £12.00| |STK5336 £2.80) | sTR11006 £3 25| | sTRO6602 £475
258986 £0.30| | BU208D £1.30] |BUZ9D6 £16.00] |MIE18004 £125] |sTka050 1 £16 00} |sTK5337 £2.00}fsTR1195 £3 50| | STRD6801 £250
U) 25C1384 £0 20| |BU226 £1.20] |BUZ90A £180| |MIE18006 £120] | sTK405-030 £7.00} |sTKS339 .£4 00 |} STR12006 £3 s} f STRD6802 £250
- 25C1740 £0.10| | Bu2506DF £0.90 | [BUZSO0AF £2 80| | MJE18008 £1 50| | sTK405-040 £6.50] | sTKS342 £100} fsTR1229 £3 28| | STRF5654 £6 00
25C1815 £010{ |BU2506DX £1.00| [BUZ91A £2 60| |MoE243 £0 60| } sTka405-050A ... £42.00 | fsTKS343 £1.00]sTR13006 £4 0]l STRF6454 £6 50
O 25C1846 £0.35] | BU2508A £100} [Buze3 £150{ {myE253 £0 85| | STK405-070A .. .£8.00| fSTKS352 £2.50| | sTR15006 £4 00{|| STRF6523. £7 00
2SC1969 £160| |BU2508AF £110] {IRF120. £225] |MIE340 £025] | $TK405-090 £7 00] | STK5353 £2.50| | STR16006 £500||| STRFe524 £400
Yl 25C2023 £0 70| |BU2508aX £130] [IRF130 £4 75| |MIE350 £080| |sTKa050v £15 00| fsTKS361 £375)||sSTR17006 £5.00 ||| STRF6535 £6.50
25C2026 .£0.30| |BU2508D £1.30 | JirF140. £5 50 |MJIF16206 £4 50| | STK405-100 £7.00}|sTKS362 £4.00}] sTR20005 £4 50 [|| STRFe552. £2.00
U) 25C2078 £0.95| |BU2508DF £120| JIrF230 £550| |MJF18004 £175] |STKa05-120 .. ..£11.00] fSTKS364 £1.50] | sTR20012 £300]|| sTRFe653 £7.00
i 25C2166 .£0 80| |BU2508DX £1.50| |IRF240 £4 25) |MuF18006 £200] | sTra060 £4.00] STKS371 £2 50} | STR20013 £300 || STRF6654. £4.50
25C2238 £0.45| | BU2520AF £170] |iRF250 £3 75 |MJIF18008 £1 75| |STK4065 £6.50}/| sTKS373 £220]|sTR20015 £3 00| STRF6655 £4.50
U) 25C2240 .£0.15] | BU2520AX .£1.40} | IRF251 £6.50| {MIF18204 £2 50| J STK407-040 £7.00{ || sTK5383 £3.00| | sTR2005 £3 00| STRFE656 £8.00
25C2259 £0.40 | |BU25200F £2 25| |IRF3205 £2 00| JMowie018 £5 50| | sTK407-050 £8.50] | sTK5392 £5 00| {STR2012 £260) | sTRF6707 £8.00
: 25C2314 £0.70] |BU2520DX £2.00] |IRF330. £6.00] [MIw16206 £6 00| | sTK407-070 £8.50{ | sTK5422 £375] |STR2013 £2 20| sSTRG6153 £5.50
25C2335 £0.35| |BU2522AF £200] |IRF340 £3 25| [mowie212 £5 00 fSTK407-090 £850) | STK5431 £4.10| |sTR2015 £350J| STRG6351 £500
(B 25C2362 .£0 10| |BU2522AX £150] {irF350 £7.50] |P16NE0S £125] JsTK407-710 £850| | sTRS434 £3.50 | | sTR2024 £300)|sTRG6352 £6.00
25C2412 £0.50| |BU2525A £3 25| JIRF440 £5 50| |P16NEOSF £150) JsTka101 £5.00] §sTK5436 £300| |sTR2105 £4 00| | STRGE651 £900
S 25C2546 £0 10| |BU2525AF. £220] |IRF450 £6.50{ |Panaso £150) |sTKa111 £3.00] {STKS441 £260f|STR2124 £6 75| | STRG6653 £5.00
25C2577 £0 60| |BU2525AW £2 50| IRF510 £0 70| [Pane100 £3 50| §sTK4912 £3.00] |sTK5443 £300 | {STR30110 £330 |STRM 6511 £7.50
'\ 25€2621 £0.30 | |Bu2525Ax £1.90] [IRF520 £0 75| {P4NBBO £250| |sTkan-210  ..£10.00] |sTKS446 £3 50| {sTR30115 £275||sTRMB511 £7.50
25C2625 £190| {BU2525D £2.40) |IRF530 £0 75| jpaneeorP £200| [sTka11-220 .. £10 00| |STK5451 £390]|STR30120 £2 50| | STRM6523 £5.00
25C2632 £0 35 | [BU25250F £175] [iIRF540. £1 00 fPanBoOFP £400| |sTka1-230 ... £12.00] |STKS461 £300]sTR30123 £3 50| | STRME545 £5.00
25C2655 £0.50| |BU2527AF £4 00| JIRFs450 £500| Jpanceo £175] |STKa11-240E . ..£14.00 | | STKS462 £2 30| |STR30125 £2 50| | STRM6546 .........£550
25C2688 £015 |BU2527AX £2.50| |rFs740 £300] [Panceorp £200] [STK412:010 .. .£1200 | | STK5464 £2.50 | | STR30130 £2 50| § STRME547 £4 50
25C2837 £0.90| |Bu25270F £2 00| JiRFs840 £300| fpsneeorp £2.00] |sTKa12-040 ... £10.50 | JsTKS5466 £300]sTrR3105 £4 50 | | STRM6549 £5.00
25C2921 £250] |BU2527DX £2.00] piRF610 £080| |Psneso £250f |sTK4121 £4.80 | {STK5467 £4.00f|sTRI13 £225] | STRM6559 £3.00
25C2922 £300) [BU2532AL £3.25) |IrF611 £120] |PsNB8oFP £300| |sTKa12-150 .. £18.50 | JSTKS468 £3.00)sTR3115 £4.00| | STRS5041 £3.00
25C2988 £1.00] |BU2708AF £200| |iIrF620 £100] jreneo £2.00| |STka12-170 ... £18.00]|STKS471 £5 00| sTR#123 £400] | STRS5041. £3.00
25C3052 £0.15] [BU2708AX £2.00| |IRF630. £0 75| §P7NB40 £1.75] {STK4122 560 |sTrs472 £2.00){sTR3125 £4 80| |STRS5141 £300
25C3182 £1.20{ §BU2708DF £2 00| JIRF630S £200| |P7nB60FP £200] {sTka130 0 £500] |sTrs474 £2.50| | STR3126 £3 8 [ {STRS5141. .£3.00
25C3198 £0.30| |BU2708DX £2.00) |IrF634 £125] |PoNB6O £2.00] |STK4131 £3.00| | sTK5476 £200] |STR3130 £500 | STRS5241. £3.00
25C3203 £0.25{ |BU2720AX £2.00| {IRF640 £150| |PonBeOFP £400| |sTKa132 0 .£6.00§ | STK5477 .£4.00 | sTR3135 £250 [ |STRS5241. £5.50
25C3225 £0 50{ |BU27200F £2 00| JiRF644 £2.00| | s2000A £1.75] |STKa133 10 .£7.50} | STK5478 £175] |sTR3212 £275] | STRSS5641 £350
25C3262 £2.80{ |BU27200x £2 00| JIRF650 £200] | 5200043 £1.75] |STK4140 11 £4 00 | STKS5479 £2 60| |sTR3214 £2 75} |STRS5703.. £6.00
25C3264 £3.90] |BU2722AF £3.30] JiIrF710 £150] | 52000aF £0.90{ |STK4141 11 £4.20f | sTK5481 £300||sTR3215 £2 75| {STRS5706 £6.00
25C3281 £2.00] [BU2725AF. £200] JIRF720 £0 85| | s2000N £150 | |sTka141 v £6 00| | STKS5482 £1.50| | sTR3315 £275 || sTRss707 £7.00
25C3303 £0.20| |BU2725DF £2.00{ JIRF730 £125] | 520554 £175] |sTra142 £5 30| § STK5483 £3.00||STR370 £2 50 || sTRs5717 £3.00
25C3306 £1.30] |Bu2727A £200] |IRF740 £0 90| | s2055AF £175| §STK4147 11 £14.50] {sTK5486 £3.50| {$TR37Y £3 00 |} STRSS741 £500
25C3423 £0 60| |BU2727AF £2.00] | IRF740F £300| | s2055N £150 | STK4150 11 £8.50] |STKS488 £3 50| | sTR380 £350 M 5TRS5841 £5.50
25C3467 £0.70| |BU2735AS £11 00} | IRF820 £090 {2530 £1.00| | STK4151 £6 80| [STk561 £300|}sTR381 £3 | |5TRS5941 £6.00
25C3506 £1.00| {BU326A £0.75] | 1RF830. £0 85| |STA301A £200] |sTKa151v £10.00] | sTKS563 £300| |sTR383 £3 10 [ sTRs6301 £3.00
25C3591 £2.00 |BU406 £0 60 | JiRF830F £1.60| |sTA341M £180| |STka151X £1000| |sTKs632 £2 40| |STR384 £350 || sTRs6302. £4.00
25C3688 £2 00| |BU406D £0.85| }IRF840. £0 85| |STA401A £2 20| | STK4152 £6.50| |STK5720 £250 | | STR40090 £3 50} | STRS6307 £350
25C3795 £0.30| [Bu407 £0 55| {IRF840F £175| |sTA402A £200] | STKa154v £14.00| | STKS725 £250 | |sTR40115 £3 00} | sTRs6308 £480
25C3851 £1.00] |Bus07D £0 75| |IRF9140 £1000] |STA403A £2.70] | sTka161 £6.50| | STK5730 £2 50| | STR4090A. £6 50 ||| STRS6309. £6.00 |
25C3852 £0.25] | U408 £0 60| |iRF9230 £4 00| [STA434A £2.70] | sTka161v £8.50 | sTKS83 £3.20 ) | STR41080 £330 || STRS6525....... ..£12.00
25C3856 £060] |BuU408D £0.75| |RF9510 £150] |sTAsa1C £220| | STK4162 £5.50| | STK6316 £3.00| |STR4142 £4 50| STRS6533. £4.00
25C3940 £0.40| |BU409 £0 85§ |IRF9511 £150{ |sTA451C £2.80] | sTKa164 1 £11 75| | sTK63248 £380 | |sTR4211 £3 15| | STRS6545. £4.50
25C3953 £020) |BUs15A £1.70] |1RF9520 £150| |STA4TIA £200] | sTra171 £6.50| | STKE327 £4 00| |STR43111 £4 00| | STRS6705. £5.00
25C4123 £1.10] |BUs1SB £170] |IRF9530 £125| |STAB012 £270] |STKa17-120A . £10.00]|STK6328A £2.80 | |sTR440 £3 00| | STRS6706. £6.00
25C4124 £110] [Bu4z6a £0.70| | IRF9531 £2 00| §STAS0IM £280| | STK417-130 ... £15.00 | | STK6431 £3 80 | |STR441 £950f4sTRS6707 £6.00
25C4137 £0.40| |BU4s08AF £2 00{ |IRF9540 £1 75| {sTKO0025 £4.20| 1STKA17IV £800| | sTKe607 £4.00|{STR44111 £350] | STRs6708 £5.75
25C4138 £0.75| {BU4525AX £3.00] | IRF9541 £2 00| {STK0039 £6 00| {STKa172 0 £6.80 | | STK6722 £550 | §STR44115 £475] | STRs6709 £5.00
25C4278 £0.60| |BUSOS £0 90} |IRF9610 £0.95| | STK0040 £5.20| | STK4181 £6 80| |sTke732 £500| | STR442 £9 00 | sTRZ1502 £11.00
25C4429 £2.75] |BUs0sD £0 90| |IRF9620 £0 85 | | sTKOO49 £5.10| |STka181V £7.00| | sTKe822 £6 00| {STR450A £500 ||STRZ2152 £40.00
25C4758 £6.00 | |BUS0SDF £0.90} |IRF9622 £2 00| {sTK0050 £8.00] |STK4182 1 £9.00| fsTKe875 £3 50 | | $TR451 £800| | STRZ2752 £6.50
25C4793 £0.65] |BUS06 £1.00| [irRF9630 £130] |STK0059 £5.00| |STK4191 £9.00 | | sTK6932 £3 60 | | STR45111 £4 00| |sTV0042 .£6.80
25C4924 £2.50| {BUS06DF £1.00} | IRF9640 £2 30| | sTKOOBO £6.00| | sTK4191 X £14.00 | | sTK6962 £275| | sTR4512 £4 00| | sTv00S6A. .£9.00
25C5027 £1.00] |BUSO0BAF ... £0.60| |IrRFBC20 £1.10| |sTko100 1 £1200| |STKa19-130 . ....£15.00| fSTKE972 £1.8¢ | {STRa52 £400] |sTv21028 £5.00
25C5143 £2.00| |BUS0BAPH £0.60} |IRFBC30 £1.20| |sTKO15 £4.40| | STK419-140 ...... £16.00 | |STKE9818 £3.50 | § STR453 £4 00| |sTV21108 £5.00
25C5197 £2.00] [BUSOBAXI £0.90 |IRFBC40 £2.10| | sTko20 £11.00] | STK419-150 ....... £10.00 | | STK6982 £300 | fSTRa54 £300f|sTv21128 £8.50
25C5200 £3.25| fBUS08D £0.75| | IRFBE30 £225| |sTKO25 £4.00| |sTKa191V £800| |STK6982H £3.20 | § STR455 £4.00 [ |sTv2116A £7.50
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STv21188 £7 00| [ TAB424F £1 50} | TDA2008 £1.00| | TDA3S66A £3 00 | TDA4665 .£1.00] | TDAT266 £1.80] | TDA8179S. £7 50| [ TDA8843 £1500
STwi145 £3 004 TA8427K £2.00 | | TDA2009 £100f | TDA3S6T £1 504 | TDA4670 £2 501 | TDA7269 .£500] |TDA8180 £6 00 | | TDAB8B44 £1000
STV2151A £10 00 | TAB428K £350] [ TDA2010 £0 75| | TDA3S69 £3.00] | TDA4671 .£180| | TDA7269A £2 75| { TDA8190 .£1.45] [TDA9102C £150
§TV2155 £12 00] 1 TAB432 £2.00]{ TDA2020 .£0 70| | TDA35T0 £1 50| | TDA4680 £2 201 | TDAT293V £5 501 | TDAB205 £4 00| [TDA9103 £170
STV2160 £6 00 | | TAB4232K £0 80 } | TDA2030 £080f | TDA3STEB £10 50| | TDA4681 £175] | TDA7294v £550] | TDA8212 £1.50| [TDA9105 £300
S§Tv2246 £7 00| TAB445K £1 00 [ 1 TDA2030H £1.00| | TDA3650 . £6.75] | TDA4685 £180] |TDA7295 £4 00| | TDA8B2148 £10.50] | TDA9109 £1000
STV2246C £7 ou ] | TAB449P £3 50{ | TDA2040 £140] { TDA3651 £2 00} | TDA4686 £500| | TDA7296 . £5.00 | JTDA8215B. £2.25) | TDA9141 £625
§Tv2248 £7 00} || TA8605N £170f ) TDA2048 £3 25] | TDA3651A £3 50| | TDA4687 £500| | TDA7297 £350] | TDA8215H £3.00] | TDA9143 -£2 00
STVv5109 £4 50 | | TAB606N £3 501 | TDA2050V £2.00| [TDA3652 £1 50| | TDA4700A. £4 00{ | TDA7300 £550| | TDAB217 .£2 25| | TDA9144 £12 00
§TV5112 £3 00| | TAB607P £1 80| TDA2051V £150] | TDA3652TX10 £3.00] | TDA4T10H £4 50] | TDA7302 £4 50| |TDA8303 .£1.25]| {TDA9151 £1100
STV5180D £3 25| TAB611AN £1 00§ | TDA2052v £2 00| [ TDA3653 £1 50| |[TDA4714C .£3 50| | TDAT310 £8 00| 1 TDAB304 £400§ | TDA9160A .£950
STV5730A £10 00§ | TABT01AN £140| | TDA2054M £080} |TDA3B53B .£0 80| { TDA4716C £4 50| | TDA7312 £4 50} | TDAB305 £2.00| | TDA9162 £1100
STV6400 £4 80| [TABT18N £4 00| {TDA2107 £0 50 | TDA3SS3C £085) 1TDA4T20 £6 60} | TDA73123 £150] | TDAB305A £2 00| |TDA9170 £700
STV?778S £550 ) | TA8T20 £120] | TDA2140 £5.20] § TDA3653CQ £150§ [TDA4725 £7 50] [TDAT318 £2.00{ | TDAB310 £6.00] | TDA9176 .£6 50
S$TVv82238 £2750 | TAB721SN £2 004 [TDA2148 £0 50| [TDA3654 £1 50 I TDA4780 £6 00| | TDA7330A £2 00| ] TDA8350Q .£2 75 | TDAS177 £8.00
STV8224A £4 00 | | TA8725AN £7 00§ [ TDA2170 .£8 00§ | TDA36S4Q £1 50| | TDA4800 £3 00| 1TDA7340 £8 00} | TDAB3S £2.00| | TDA9210 £2.00
STV8225 £2 75 1 TABT39P £3 50] | TDA2501 £180] |[TDA3724 £150] [ TDA4810 £2 70 | TDA7350 £1.50] | TDAB354Q £2 75| | TDA9302H .£1.00
STV9306 £300| | TAB808BN £8 00} [TDA2506T £8 00| | TDA3725 £3 00{ | TDA4850 £2 00| [TDAT7359 £3 00] 1 TDAB356 .£2.00] | TDA9350 £27.50
S$TVv9379 £2 80{ | TAS853CP £4 004 | TDA2507 £2.50 [TDA3730 £2 00| ] TDA4851 £170] | TDA7360 £150] | TDA83GONI .£8.00] | TDA9351 £14.00
STVI379A £2 60 [ 1 TAB867AN £3 50| | TDA2510 £4 50] [TDA3740 £2 60 | TDA4852 £325] | TDA7362 £4 50| [TDAB361AN .£8.00| [TDA9353 £14 00
STV9379F £4 50 LI TDA1170N £0 85| { TDA2520-1 £9 00] | TDA3750 £4 00 | TDA4854 £350] [TDA7365 £1 50| |[TDA8361N3 £9.00] | TDA9403 £0.80
STVI379FA £4 25 [ TDA1170N SGS  £4 00} | TDA2521 £8.00 P TDAITTO £7 75| | TDA4855 £2 604 | TDAT370V £1 30| | TDA8362AN .£12 00| | TDA9500 £7.50
STV9422P £6 50 || TDA1170N TFK £3 50| TDA2522 £300| | TDA3771 £2 40| |TDA4856 £3.00| [TDA7372A £4 50| | TDAB362AN3 £7 504 | TDA9503 £7.00
SV12004C £43 00 |TDA1420 £8 00 | | TDA2523 £8 50| | TDA3803A £3.40] | TDA4858 £3 50 | TDA7374v £350{ | TDAB362BN3 .£8.50| | TDA9513 .£1.50
SVI3101D £34 00| | TDA1470 £12 00 | | TDA2525 £4.50 | §TDA4400 £110] | TDA4860 £100} |TDAT375V £525| [TDA8362N3 £12 00| | TDA9610H £5.50
SVI3102D £34 00| | TDA1514A £12 00| | TDA2530 .£1 70 | TDA4420 £0 75] | TDA4861 £180] |TDA7376B £1000| | TDAB362N4 £9 00} |TDA9614H .£8.00
SV132048 £36.00 | TDA1547 £2 50| | TDA2548 £0 75| | TDA4421 £2 00} | TDA4866 £125]| | TDAT3T? £4 50| | TDABI6G2NS £12.00| [TEA1060 £225
SVI132058 £31 00| | TDA1552Q £3 50| | TDA2549 £1.10] | TDA4422 .£2 00| | TDA4880 £4 50| | TDA7381 £11 00| [ TDAB36EN2 .£1500| |TEA1061 .£0.80
TAB201AK £1 20 || TDA1553AQ £3 25| | TDA2558 £100| | TDA4427 .£3.00| | TDA4918A £17.00] | TDA7384A .£8 00| | TDAB366NI £1150] | TEA1062 £0 55
TA8202 £2.50 }1 TDA1553CQ £3 00§ | TDA2560Q £500] | TDA4429T £2000| { TDA4930 £500] | TDA7385 £10 00| | TDAB370 £5.50 [ TEA1062A £3.00

I TAB202K £2 50 || TDA1554Q £3 00| | TDA2574V £350| | TDA4431 £055] | TDA4935 £150| | TDA7386 £11 00| | TDAB3T72A. £16 50] |TEA1064 £110
TAB205AH £1 20 | TDA1555Q £2 00| | TDA2576A £9 00| 1 TDA4474 £1.60| | TDA4940 £100]| | TDA7391 £4 254 | TDAB374 £10.00{ [TEA1064A. .£130
TAB207K £1 758 TDA1556Q £3 25 | TDA2577A £2 00| | TDA4480 £3 00| | TDA4941 £060] |[TDA7393 £10.00| | TDAB3TSA £12.50| | TEA1067 £150
TAB8208H £120] [TDA1557Q £300) | TDA2578A £2 501 | TDA4481 £0 80| | TDA4942 £110] | TDA7394 £2 00| | TDAB3BOA £100f [TEA1068 £3.50
TA8210AH £120]| TDA1558Q £3 00} | TDA2579A £210] | TDA4482 £11.00] | TDA4950 £1 00| 1 TDA7396 £250] [ TDAB3I90A £3.00]| |TEA1080P £1.00
TAB211AH £2 00| | TDA1560Q £3 50| | TDA2652 £48.00| | TDA4483 £100] | TDA4951 £100| | TDA7429S £4 25] | TDAB440 .£1.30| | TEA1081 £1.60
TAB8213K £4.50 {TDA1561Q £3 50] | TDA2653A £4 501 | TDA4500 £2 30| | TDASC10 £3.00f | TDA7431 .£7 00| | TDAB442 £2.00] [TEA1087 £0.20
TA8214K £110) | TDA1562Q £550) | TDA2710-1 £4 00] | TDA4501 £2.80 | | TDAS400 .£6 00| | TDA7429 £4 00| | TDAB443 £2.10] |[TEA1080 £5.00
TA8215 £3 001 TDA1580 £4 251 | TDA2820M £100] | TDA4502 £4 004 | TDAS500 £4.00| | TDA7560 £10 00 [ TDAB444 .£1.00| |[TEA1091 £3.00
TAB215H £2 00| TOA1599 £4 00} | TDA2822M £0 30| { TDA4502A £4.00] | TDA5610-2 .£7.50| { TDAB0OO £2 50| | TDA8S60Q £4.25| | TEA1093 £4.75
TA8215L £3 00| TDA1670A £1401 | TDA3190 £1 20} | TDA4503 £1.80] ] TDAS620 £200] |TDAB116 £3.50| | TDA8561Q £525] | TEA2018A £1.20
TAB216H £300|TDA67S £2 50| | TDA3301B £16 00 | TDA45048 £8 00| | TDAS702 £13.00] | TDAB1208B £3.00] | TDA8S62Q .£500] | TEA2019 £6.00
TA8217P £0.80 [ TDA1675A £2 00| 1 TDA3303 £2u0] | TDA4505A £1.50 | TDA5830-2 .£1100] | TDAB137 £200] | TDAB563Q £4.75| | TEA20258 £0.75
TA8218AH £4 25 | TDA 16833 £2 00 | | TDA3501 £160] { TDA4505E £6 50| [TDAG101Q £120] |TDAB138 £2 00] | TDAB565Q. .£11 00| | TEA2026CV £10.50
TA8220H £3 50 | | TDA16846 £2 00| | TDA3502 £3 00§ I TDA4510 £2 00| | TDA6103Q £1.00] | TDAB138A £130] | TDABS66Q £5.50) | TEA2028 £325
TAB221AC £6 00 | TDA1701 £10 00| § TDA3504 £100§ | TDA4556 .£2.00] 1TDAB106Q £125] | TDAB138B £0.75] | TDABS6TQ £4.00| | TEA20288B £3.75
TAB221AH £500 1 TDA1770 £7 SO TDA3S07 £4 50| { TDA4557 £1 80} | TDAG107Q .£300] | TDAB139 £0 75| | TDA8S568Q £6 00| | TEA2029A £2.00
TAB223K £2 25 | TDA1771 £2 00f | TDA3521 £7 50| | TDA4560 £1.80) | TDA6108JF £3.00] [TDAB140 £6 50{ | TDAB569Q £8 00| | TEA2029C ..£8.50
TA8225H £4 75] [ TDA1870A £140] | TDA3560 £3 00| [TDA4565 £1.50 [TDAB111Q £2 25| [TDAB143 £160| | TDABST12 £6.00 | TEA2031A ..£1.25
TA8232H £400] | TDA1872A £190| { TDA3S61 £100{ [ TDA4566 £2.50| [TDA6120Q .£5.50( [ TDAB145 .£120] |TDAB579 £150] | TEA2037 £1.25
TAB233H £3 004 1 TDA1908A £0 80 | TDA3SEIA £3 00| | TDA4580 £10.001 [TDA6130 £225] | TDAB146 .£1 20| | TDA8702 £150| [ TEA2037A .£1.25
TA8238K £2 00 || TDA1910 £0 50| | TDA3S61B £1 30| 1 TDA4600 £2 00{ | TDAB160-2S £4.75] [ TDAB153 £1000{ [TDAB703 £5 00| | TIPL760A £100
TAB248K £2 00 |} TDA1940 £1.00| | TDA3S62 £2 60| [ TDA4600N £160{ | TDA6160-2X .£2.50] |TDAB170 .£3 00| [TDA8708 £300] JTIPL761A £2.50
TA8251AH £7 00| TDA1941 £3 00| | TDA3S62A £2 60{ | TDA4601 £1.20| {TDA7052 £1.20] | TDAB171 £2 30{ | TDA8709 £350} |TIPL762A £2 00
TA8255AH £4 00 || TDA2003 £0 65| TDA3563 £2 60| | TDA4601D £0 65( [ TDA7262 .£3.25| | TDAB172 £2 00| JTDAB8BOBT £120] |TIPLTB3 £200
TAB256H £4.50 §] TDA2004 £0 70 | | TDA3SE3A .£4 00| | TDA4605 £190] | TDA7263 £3.50] |[TDA8B1723 £100] | TDA880ST £1 80 |[TIPL763A £2.00
TAB403K £115§ TDA2005 £0 50 | TDA3S64 £2 80} | TDA4610 £2 40| | TDA7263M £4 00| |TDAB174AW .£2 00] | TDA8B40 £700] [TIPLT91A .£0.80
TAB410K .£2 00 || TDA2006 £0 50 F | TDA3565 £2 20 | TDA4650 £3.00] | TDA7264 £2.50] | TDABI77 £3 00| [TDABB41 £700
TAB410P £0.60 || TDA2007 £120] | TDA3S66 £15 00 | | TDA4651 £8 00| | TDA7265. £5.00] | TDAB177F £350( | TDAB842 £7 00

Pleuse note that ¢his @ very small selection of the transistors and 6% that ws Stwelk,
We stoslr @ Mull range of JPpanese Tronsistors E8A,898,; ZSCE880,83J,88% seriss , Dilodss , CUIOS ¢ TTL Logle 1Gs ,
Soumputer I8 ; Zenor NoUeS.. 508

PER
PAsBR

220uF
470uF

100uF
220uF
470uF
680uF .
1000uF
2200uF
3300uF

22uF
33uF
47uF

150uF
220uF
330uF
470uF
680uF
1000uF
1200uF
1500uF
2200uF
3300uF
4700uF
6800uF

10uF
15uF ...
22uF
33uF
47uF
68uF
100uF
120uF
150uF
220uF
{330uF ..
470uF
680uF

VALDE

.CAP123
100uF ...

...CAP32

.CAP169
.CAP170

.CAP35
...CAP36
.CAP1T1

.CAP172

.CAP126
....CAP39

.CAP127
...CAP40

...CAP45

€003 PRIGE

8.3 YVolis

..CAP163.£0.70

CAP164..£0.80
10 Volis

...CAP118 £0.45
.CAP165..£1.00
..CAP29 .£1.20

CAP166..£1.20
CAP119.£1.50
CAP120..£2.10 ..
CAP167.£1.60
18 Yolis
CAP121..£0.35
CAP122 £0.35
£0.35
CAP124.£0.60
CAP168.£0.65
CAP125.£0.80
.CAP30 .£1.75
.CAP31 .£1.75
£2.10
£2.10
.£1.50
£1.50
£6.25
£5.00
£6.10
£4.50

28 Voits
.CAP37 £0.45
£0.45
£0.45
.£0.40
£0.48
.£0.55
£0.70
.£0.85
£0.95
.£1.20
£1.40
£1.90
£3.15

.CAP33

CAP34

.CAP38

CAP128
CAP41
CAP42
CAP43

.CAP44

10
10

10

.10

10

A0

10

10
10
10
10

10
10
10

10

10

10

10
10
10
10

10
10
10
10

10

YALYUR 80D3 PRICH

PER
PABK
88 Volts...eoninoed
1000uF ....CAP46 . £3.65
1500uF ....CAP47 .£3.90
2200uF ....CAP48 £2.00
3300uF ....CAP49 .£2.20
4700uF ....CAP50 ..£3.65
6800uF ....CAPS51 .£3.90
38 YVolts
1uF . .CAP130..£0.40
3.3uF .CAP131.£0.40
4.7uF CAP132.£0.45
10uF CAPS2 _£0.50
22uF CAP53 .£0.45
33uF CAP54 _£0.50
47uF CAP55 £0.85
68uF .CAP133.£0.55
100uF CAPS56 ..£0.85
150uF ......CAP57 _£0.95
220uF ....CAPS8 .£1.45
330uF .....CAP134 .£1.60
470uF .....CAP135.£1.75
680uF CAPS9 _.£6.50
1000uF ....CAP60 ..£4.35
1500uF ....CAP173..£4.00
2200uF ....CAP61 .£2.45
3300uF ....CAP62.£10.00
4700uF ....CAP136..£3.50
40 Yolis
2200uF ....CAP174 .£1.80
2200uF ....CAP175..£2.00
S0 Volis
0.47uF ...CAP176.£0.35
1uF .CAP137 .£0.35
2.2uF .CAP138.£0.35
3.3uF .CAP139.£0.35
4.7uF CAP140.£0.35
6.8uF .CAP177 .£0.45
10uF .CAP63 .£0.50
22uF .CAP64 .£0.70
33uF CAP141.£0.85
47uF .CAP65 .£0.85
68uF CAP142.£0.90

=

NN ;O

10

10
10
10

10
10
10

10
10

5 & P
NN GO

[N

10
10

10

10
10
10
10
10

.10
.10

10

|WAEL@§ 8013 PRIGE
PaR

PABK
8O VoliD...e0ontnved
100uF ....CAP66 .£0.85
220uF .....CAP67 .£1.75
330uF .....CAP68 .£2.45 .
470uF CAP69 .£4.35
680uF .....CAP70 ..£4.90
1000uF ....CAP71 .£5.25
1500uF ....CAP143..£4.50
2200uF ....CAP72 .£3.25
3300uF ....CAP144.£3.25
83 Volis
0.22uF ...CAP145.£0.45
0.33uF ....CAP178..£0.35
0.47uF ...CAP73 .£0.35
1uF .CAP74 .£0.35
1.5uF .....CAP179.£0.35
2.2uF ..CAP75 ..£0.35
3.3uF .CAP76 ..£0.50
4.7uF .CAP77 .£0.35
6.8uF ......CAP180..£0.50
10uF CAP78 .£0.50
15uF CAP79 .£0.95
22uF .......CAP80 £0.75 ...
33uF .CAP81 .£0.85
47uF .CAP82 .£0.95
S6uF .CAP181.£1.10
68uF ......CAP83 .£1.30
100uF .CAP84 £1.20
150uF .CAP85 .£2.80
220uF .....CAP86 .£2.80
330uF .CAP87 .£4.00
470uF .CAP88 _£5.25
680uF .CAP89 _£5.00
1000uF ....CAP90 .£5.40
2200uF ....CAP182.£2.20
4700uF ....CAP183..£4.00
100 Volo

0.1uF .....CAP184.£0.80
0.22uF ....CAP185..£0.80
0.33uF ....CAP186.£0.80
0.47uF ...CAP91 .£0.50
1uF .CAP92 .£0.85
1.5uF .CAP93 .£0.70

.10
.10
10

10

.10
A0

10

A0
.10
10

10

.10
.10
10

10
10

10

10

10

10
10

10
.10

10
10

A0

10

YALUZE GODAE PRISE VALYZE GODAE PRICE
PER P3ER
PABXK PABK
100 Yolls...eontinoed
2.20F ...CAP94 £0.50.......5|| 280 Volis...continoed
330F . CAP95 £0.50 5| |33uF ....CAP206 .£1.75 5
4TUF . CAPYE £0.50 ‘5| |47uF ..CAP106..£4.35 10
6.80F .. CAP187 £0.80 . 10| [100UF ....CAP154 £4.50 5
100F . CAP97 £0.95 . 10| |220uF .....CAP155.£2.00 2
220F .. CAP9S £1.05 . 10| |330uF ....CAP206..£2.50 1
33uF .....CAP99 .£155. 5 380 Volis
47uF ... CAP100.£1.76 10| |1uF ..........CAP156.£0.70 10
68uF ... CAP188.£1.30 5| |2.2uF ....cAP207.£1.20 10
100uF ...CAP101.£2.10 10| |3.3uF .....CAP157 £1.50 10
220uF ...CAP102..£6.00 5[ |4.70F ......CAP208.£1.10 5
330UF ......CAP189.£3.00 ..2| |10uF ......CAP158 £2.26 10
470uF ...CAP103..£6.00 5| |22uF ....CAP159 £3.40 10
680UF .....CAP190..£3.00 2||33uF .......CAP209 .£2.60 5
1000uF ...CAP191..£3.00 1| |47uF ......CAP210..£1.50 2
100uF .....CAP211.£3.00 2
. C”A%Q%S 1o] [3300F --.CAP212..£5.00 A
47U Lo . K
1uF CAP193.£0.45 10 SO0 Volts
2.2UF .....CAP146.£0.45 ... 10] |0-47uF ...CAP213.£0.60 .........10
3.30F . CAP194.£1.00 10} [\uF -CAP107..£2.15 5
47UF . CAP195 £1.00 10| |2-2uF ....cAP108 £2.25 5
10UF .. CAP147 £1.40 10| [3:3vF .....CAP214.£2.25 5
22uF ......CAP148.£1.80.........10] {4-7uF ....CAP109.£3.15 5
33uF .......CAP149..£2.30 A0[ [10uF .....CAP110..£4.00 5
470F .......CAP196..£2.20 5[ |22uF ......CAP111..£2.50 2
100uF .....CAP150..£3.25 5[ [33UF .......CAP215..£2.50 2
220uF ... .CAP197 .£3.00 2| [47uF .....CAP112 .£3.50 2
4TOUF .....CAP198.£3.25 1| |68UF .......CAP216..£3.50 2
100uF .....CAP160..£4.00 2
200 Vol 150uF .....CAP217 .£3.20 1
220F .......CAP199_£1.60 5[ |220uF ....cAP161.£7.00 2
100uF .....CAP151..£3.25 5| |560uF ......CAP162..£4.00 1
220UF ......CAP200..£2.50 A
330uF ......CAP201..£2.50 | P <£@11\?"”&0 "
260 Vol 2.20F .....CAP114.£3.20 .5
0.47uF ...CAP202..£0.60 .10} |3-3uF ......CAP218..£3.20 -5
1uF CAP152_.£0.60 10| |4.7vF .CAP115.£4.95 5
2.2uF CAP203..£1.30 10| | 10uF ..CAP116 ..£5.50 .5
3.3uF ....CAP104.£175 10| [22uF .....CAP117.£4.15 2
4.7uF ... CAP204 £2.00 10| |33uF ........CAP219..£3.00 2
10uF .CAP105..£2.60 10{ {47uF .......CAP220 .£2.00 A
22uF .......CAP153 .£2.30 10{ | 100uF .....CAP221.£3.00 ............ 1

inear IC’s
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(WARE 7 vUPE | CoDd | [MARE X7 vVPE cobF | [mAxE R ] @0 |[55CSDEH PSU .....SHARPKIT2
8 & popiL 8 WwebdEL |59Ds03H PSU ......SHARPKIT3
59FW53H PSU & EW...MODKIT49
ALBA GRUNDIG.conttmvss || MITSUBISHKI..conttvves [|MAXE [T TYPE  ©0BE
14527 PSU ... .ONWAKIT| |cuC 2059 PSU ......MODKIT48]|CcT2986. TDA8178S.... . MITSKIT2 || 8 HODEL
14277 PSU ONWAKIT | {cuc 2080. _PSU ......MODKIT48||CT3383 .. TDA 8178S.... . MITSKIT2 i
1402 PSU ........ONWAKIT| [cuc 7350 ‘GRUNDIGKIT1 [ [M5 SERIES PSU ... MITSKIT3 SHARP..conttnved
1455T PSU ONWAKIT [ lcuc 730173 66CSO3H PSU ....SHARPKIT2
1456T .PSU .ONWAKIT | {(BUZ90) PSU .GRUNDIGKIT2 M@H/&W&YMU 66CSO5H PSU ....SHARPKIT2
1458T PSU ........ONWAKIT| [cuc 7301/3 CE25 CHASSIS PSU... NIKKAIKIT1 ] f66CSD8H PSU .....SHARPKIT2
14597 PSU .........ONWAKIT| | (MJF 18004) PSU .GRUNDIGKIT3|§ co89F TXN PSU........NIKKAIKIT1 66FW53H PSU & DOLBY MODKIT45
1499Y .STANDBY ...MODKIT37 C28FA1FXN PSU_NIKKAIKIT1 | [66FWS3H PSU & EW.... MODKIT49
14SLTX _STANDBY ...MODKIT37 EINARI 66FW54H PSU & DOLBY MODKIT45
1799Y... .STANDBY ... MODKIT37 - 66FW54H .PSU & EW ... MODKIT49
2002 PSU ONWAKIT HIT14RC. Py ONWAKIT o) P ﬂmrgcgﬁ'gg@mwm 76FW53H PSU & DOLBY MODKIT45
20098 PSU ONWAKIT JY8 gt VERT ou*rpQ*r PANKIT2 76FWS3H PSU & EW....MODKIT49
2052T PSU ONWAKIT o T6FW54H PSU & DOLBY MODKIT45
21527 PSU. oNwAKIT| [AV29SX1EK ... FIELD O/P..... VCKIT1|TC28XDEO........VERT OUTPUT PANKIT2HY, o \wsan PSU & EW...MODKIT49
2009TX STANDBY . MODKIT37 | [AV29SX1EN .. FIELD O/P ... .JVCKIT1 || TX28XDTO........ VERT OUTPUT...PANKIT2[] ) 100 CHASSIS .PSU & EW .. MODKIT49
BTV17 STANDBY ... MODKIT37 AV29SX1EN1 FIELD O/P.......JVCKIT1| | TX29XD70.........VERT OUTPUT.. PANKIT2
CTV501 PSU ... ONWAKIT AV29SX1PF FIELD O/P....... JVCKIT1| [TX-W26D3. VERT OUTPUT....PANKIT2 Q@MV
e S0 _onwakiT ||Av29TSIEY FIELD O/P........JVCKIT1 . VCR . PSU...MODKITH
14E1EK PSU ONWAKIT PRIILIPS pLY715HE. :
CTv840 PSU ... .ONWAKIT &mEK v B — |SLV777UB.... VCR - PSU...MODKIT40
T oo P il s
crvass ey O] CS21M3EK PSU. ONWAKIT || 28PW6006/05. PSU ... MODKIT50 ?H@WS@M |
AZAT 310.10708 PHILKIT3 [[]35029400. THOMKIT2 |}
35065920 THORNKIT1
CT1417 -PsSU -ONWAKIT mATsSYl pio.20491 PriKITS FV70. PSU ... THORNKIT1 |
1455 PSU ' ONWAKIT | | 310.20496 PHILKIT10
CT2159U PsU ONWAKIT 10131904 PHILKIT6 [] CC7 CHASSIS ... TDA 8178FS . THOMKIT1 |
CT2162UNT Psu ONWAKIT| | 1496RIT (HINSO) .....PSU ... MODKIT43 |31 ) ICC7 CHASSIS .......FRAME ... THOMKIT3|
— A onwakiT | 1498RT (BUZ0) ... PSU ... .MODKIT44 310.32252 b ICC8 CHASSIS ... TDA 8178FS THOMKIT1I
1498 PSU 'ONWAKIT | }310.32253 PHILKIT4 o - I
e = onwakiT[310.32254 PHILKITG | /CC8 CHASSIS ... FRAME ... THOMKIT3 [
DECCATATYNG 2096R1T (H3NS0) .. PSU . mooKiTa3| 31032255 pHILKIT? J|/CCO CHASSIS . EASTWEST .. THOMKIT4
F SERIES PSU MODKIT30| 1o o e 7 (8UZ90) .. PSU . MODKIT4a|[310.32262 priLKTS [[/CC17 CHASSIS........PSU ... MODKIT41 |
TVC563 STANDBY ... MODKIT37 |, o0 i onwakiT [1310.62264 pHILkiT1 ['s820 (Tv-DVD) PSU .......MODKIT46
21VAN (BUZ90) PSU ..GRUNDIGKIT2| JANUBIS A SOPS ........ PHILKIT2 || R30%0 PSU ... THARMATZ
@@&@STA&@ 21VIT(MJF18004) ......PSU ..GRUNDIGKIT3 CP110 CHASSIS........SOPS ...PHILKIT8 §4000... PSU ... THOMKIT2
CF25A50F FRAME . MODKIT36| | TR180R208 . STANDBY . MODKIT37 ||G90A CHASSIS ... SOPS ...... PHILKIT10 TX92F CHASSIS EASTNVEST THOMKIT4
CF25C22C FRAME MODKIT35| |TVvR185T 'STANDBY ... MODKIT39| |G90B CHASSIS SOPS PHILKIT10
CF28AS0F FRAME ... MODKIT36 G110 CHASSIS ........SOPS .........PHILKIT3 VESTEL 1
CF28C22F FRAME .....MODKIT35 mﬂv@@@g@u{m GR2.1 CHASSIS .......SOPS ....... PHILKIT1 ] 11AK31 CHASSIS .....PSU .......MODKIT51 :
CF28C28F FRAME ....MODKIT36 [ ./ ceo e = MiTskiTal [5R2:2 CHASSIS ... _SOPS ... PHILKIT1
CF29C42F FRAME .....MODKIT35 | ~r\ oo PSU MiTskiT3||D-16 CHASSIS SOPS .........PHILKIT6
CT21MSBT psU wiTskiTa] JHSM VIDEO SOPS ..........PHILKITS
GOODMANS CT25MsBT PSU MITsKIT3 | [ISM VIDEO SOPS .........PHILKIT4 1
14777 PSU .......ONWAKIT| [cT21a28Tx ... TDA8178S.... MmiTsKiT1 | | <SM VIDEO .SOPS.........PHILKITS
149T PSU ONWAKIT| |cT21ax18 PSU MITSKIT3 LSM VIDEO .SOPS PHILKIT?
1430RA. PSU ... ONWAKIT| |cT21A35Tx ... TDA 81785... . MiTSKIT1 | [LO1-1E CHASSIS ... PSU .....MODKITS0 '
1430RS... PsU ONWAKITIIcT21AV1BS PSU .......MITSKIT3
1430RW PSU ONWAKIT [ |cT25A2STX .........TDA 8178S.....MITSKIT1 SAMSUNG
1450T PSU ONWAKIT] |cT25A3STX TDA 8178S..... MITSKIT1 Cl5944 ....FRAME SAMKIT2 %@ — m
1455TS .PSU .ONWAKIT| |cT25A4STX _TDA 8178S..... MITSKIT1 Cl16844 FRAME .......SAMKIT2 JeL
2019R PSU ONWAKIT] | cT25A6STX ... TDA 8178S.... MITSKIT1 | | VIK310 PSU ..SAMSUNGKIT SC et O O ot e
20297 PSU ..ONWAKIT| |cT25AV1B PSU . _MITSKIT3 VIK320 .PSU ..SAMSUNGKIT (
2029TA .PSU .ONWAKIT| |cT25AV1BS PSU MITSKIT3] | VIK350 .PSU .SAMSUNGKIT . %
COMPACT 11 PSU ... MODKITa7| |cT258v18D PSU .. miTskiT3| V1375 psusamsuncir|| IEREIE] SHOLH S
F16 CHASSIS .FRAME .....GOODKIT1| | cT25Av1BDS PSU MiITskiT3| [ V1395 PSU ..SAMSUNGKIT yf J’d‘Ua Lﬁ.’.l./f
F16 CHASSIS LINE ........GOODKIT1| | cT28Av1B _PSU miTskiTa | [WINNER 1 PSU ..SAMSUNGKIT -
F16 PSU GOODKIT1| [cT28AX1BD PSU MITSKIT3 .IfEJJU:'jQ f)f
F16 VIDEQ .....GOODKIT1| | cT28Av18DS PSU ..._.MITSKIT3 SHRARP Phosnlx Rapalr
CT29AS1 TDA8178S..... MITSKIT2 || 51CS03H PSU .....SHARPKIT1
GRUNDI® CT29A4 TDA8178S.... MITSKIT2| |51CS05H PSU .....SHARPKIT1
CUC 2050... PSU MODKIT48| CT29A6 TDA 8178S..... MITSKIT2| | 56FW53H PSU & DOLBY MODKIT45
CUC 2051 PsSU MODKIT48||CT29B2 TDA 8178S..... MITSKIT2| | 59CS03H .PSU .....SHARPKIT2]
CUC 2058.... PSU ......s MODKIT48| |CT298B3.. TDA 8178S...... MITSKIT2| |59CS05H PSU ......SHARPKIT2
ORDER cOL3E PRICE ||0RDER cODE PRICE ||oRDER 8003 PRICE |
GOODKIT1 ... MODKIT39......ccocveecneerenee. & 8.50 [ INIKKAIKITY ..coenrevrnnnneer. £ 12.00
GRUNDIGKIT1 MODKITA40... ..£ 6.00| |ONWAKIT .....ccecee
GRUNDIGKIT2 .. MODKIT41..... £ 6.00| |PANKIT1 .. SAMKIT2.......
GRUNDIGKIT3 .. MODKIT43..... PANKIT2 .. SAMSUNGKIT .......... £ 16.00
JVCKITA ..... MODKIT44... PHILKITA |SHARPKIT1...cccvenerennenn £ 11.00
MITSKIT1 MODKIT45... PHILKIT2 SHARPKIT2...
MITSKIT2 MODKITA46... PHILKIT3
MITSKITS ..... MODKITA47... PHILKIT4
MODKIT30... MODKITA48 .. PHILKITS . THOMKIT2
MODKITA49... PHILKIT6 THOMKIT3
MODKITS50...cccccceeeerenneces.£ 18.00 [ |PHILKIT7 THOMKIT4
MODKIT51...cceeecereecsenneee. & 10.00[ {PHILKITS
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|| Part No. Code |[Part No. Code |[Part No. Code |[Part No. Code |[Part No. Code |
RHITrACH] 21ST2937 RC437ML] [33CE7536 42R RCA437/HL| |C28ER14S2 RC815/HL| |[KVB2511D .RC523/HL
RC437HL [l cL2560 RC220HL | f 24PW6302 RC437:HL | {33CET539 RC437/HL | C28ER57DZ -RC815ML | [KvB2513 -RC522/HL
RCa37HL Pl CL2564TA RC220ML |1 25CT2764 RC437/HL | 137223233 RC437ML | 1C28H1 RCB15/HL | |[KVB2521A .RC522/HL
M cL2565 .RC220MHL | | 25ET2764 RCA437iHL | |41CEB743 .RCA3T/HL | C28W1 RCB1S/HL | KVB2531 -RC522MHL
IDATEW,0[0] CL2860TA RC220/HL | § 25MN1350 RC437HL | f41CEB749/138 RC437/HL | JC28wP 1 RC815/HL | |kvB2911A RC522HL
RC1986/HL [ CL2864TA RC220/HL | | 25MN 1355 RC437HL| |41KEBA17 RC437HL{ |CB5156 RCB15/HL| |[KVB2913A .RC522/HL
RC1986/HL P CL2865 RC220MHL | |25MN1370 RCA437THL] |41KEB487/16B RC437 HL | |CB5S%49 RC815ML | |KvB2921A -RC522/HL
RrC1986/HL [ CLEB77A RC220HL | {25MN1553 RC437HL | |46CEB760/19M RC437 HL{ |CB5959 RCBIS/HL | |KvB2931. .RC522MHL
RC1986ML fJCLES02A RC220:HL | | 25MN 1560 RC437HL| J46CEBTE1 RC437/HL | {CBP2572H .RC815/HL | [KVC2121A .RC522HL
RC1986/HL P} CLE902B RC220HL [ |25MN 1570 RC437/HL{ §46CE8765/19B RC437ML | |CBP2576 .RC815/HL{ |KVC2160 RC522/HL
RC1986/HL P} cP2146TAN RC220/HL | |25PT405A RCA437/HL { $46CE8766 RCA37/HL | |CBP2580 RC815/HL { |[KVC2173B RC522/HL
RC1986/HL [l CP2546 TAN RC220/HL | | 25PT415A RCA437/HL | | 46KE8637/168 RC437/HL | |CBP2872 RCB15/MHL| |KVC2181 .RC522MHL
RC1986HL || CP2565TA RC220HL || 25PT425A RC437/HL | J46KEB657/18B RCA37IHL | {CBP2876 RCB1&/HL] |KvC250 \RC522/HL
RC1986/HL | CP2B41TA RC220HL | J25PT440A RC437/HL | J46KEB687/168 RC437HL | |CEM2876 RC815ML } [KvC2501 ....RC522MHL
RC1986HL ] cP2846 TAN RC220HL | ]25PT4501 RCA37/ML | |4822.015 30017 RC437HL | |CEP1768T RC815/MHL | IKVC2503 RCS522/HL
RC1986:HL [ CP2865TA RC220HL | | 25PT4504 RCA437/HL | | 4822 218.20918 RC437/HL | ICEP2151 RCB1SML | JKvC2508 \RC522/HL
RC19861HL B TVC2528TN RC224WHL | | 25PT4512 RC437/HL | |4822 218 21018 RC437/HL | {CEP2168 RC815/HL | |KVC2509 .RC522/HL
RrRc1986HL f TVC25TN RC220HL | | 25PT451A RCA437/HL | 14822 218 21079 RC437/HL| [CEP2177 RC81S/ML [ |KVC2521D/MKI -RC522/HL
RC1986HL P11 1vC28TN RC220HL | | 25PT452A RC437/HL | |4822 218 21093 RC437ML | |CEP2181 RC815/HL C2531 .RC522/HL
RC1996HL | 25PT472 IA/B RCA437HL} 14822 218 21102 RC437/HL | |CEP2570 RCB15/HL | |KVC2560 -RCS22HL
RC1988HL [/ RUACH 25PT480 A/BIC RCA37THL | PT150A RCA37/HL | {CEP2572 .RC815/HL | [KvC2570 \RC522/HL
RC1986/HL i Av21BDS RCE65HL | §25PT481 /8 RCA37/HL | TPT520A RC437ML | | CEP2576 RC815/HL | [kvC2s71 .RCS522/HL
RC1986/HL Bl Av21BF5 RCE65/ML | | 25PT492A RC437/HL | |PTS30A RC437/HL | | CEP25TTT RCB1SMHL | |KVC2573 RC522/HL
rc19seHL Pl av21eT? RCe6SHL || 25PTS10 /AB RCA3THL] |PT532A RC437ML | |CEP2578S RCB1ISHL | [KvC2581D RC522/HL
RC1986/HL (I AV21F1EG RC665/HL [ §25PT512C RC437MHL| |PT700A RC437/HL | {CEP2578SPIP RC815ML | |KvC290 .RC522/HL
RC1986/HL [ Av210T5 RC665HL || 25PT520 1A RCA37/HL | [RCO311 RC437/HL | | CEP2581D RC815ML | |KvC2901 RCS22HL
RC1986/HL [l AV21TS1 RC665/HL | |25PT530 RC437/HL | JRC031201 RC443/HL| | CEP2582 RCB15/HL | |KVC2923E/MKII \RCS22/HL
RC1986ML f Av21TS2 RCE65/ML | | 25PT5301 RC437/HL | |RCO764/01 RC443/HL | |CEP2596 RCB15/ML | JKVC2960 -RC522/HL
RC1986/HL [ AV21TS4 RCe65ML ||| 25PT530C RC437/HL | [RC22401 RC443/HL | JCEP2870 RC815/ML | [kvC2970 .RC522/HL
RC1986/HL | Av2awT?2 RCE65/ML | [25PT532A RC437/HL | |RC283509 RC443/HL | {CEP2872 RC81SHL | [KvC2971 -RCS522/HL
RC1986/HL Ml AV24wWTS RC65HL [ | 25PT540 RC437/HL] |RC5601 RC437/HL | | CEP2873 \RC815HL | |KvC2973 .RC522/HL
RC1986/HL Pl Av25BD3 RC665ML | J25PT5403 RCA437/HL | JRC5915 RCA437/HL | |CEP2875 RC815/HL | |KvC2981D RC522/HL
RC1986/HL ] Av2sFx11 RCE65ML | ] 25PT540A RC437HL | JRC6502 RC437/HL | {CEP2876 RCB1ISMHL | (KVC2991 ....RCS22MHL
RC1986/HL Pi] AV25FX11EG RC665HL ] 25PT541 RC437/HL | |RCE511 RC437/HL | [CEP287TT .RC815/HL | | KvD2511 \RC522/HL
RC1986/HL [ AV25GS1 RCe65/ML | |25PT550 /A/B RC437/HL | JRCE512. RC437/HL | | CEP2878SPI1P .RCB15/MHL | |KVD2921A RC522HL
RC1986/HL [l AV25S54 RC665/HL ] 25PT562A RC437/HL{ |RC6513. RC437/HL | |CEP2881D RC815/HL | |kvD2921D . RC522/HL
RC1986/HL ] AV25S4E RCE65/ML []25PTS5708 RC437/HL | IRC6941/01 RC443/HL]| |CEP2896 RC815/HL| [KVD2931A .RC522HL
RC1986/HL [l AV25vM1 RCE65ML | |25PTS572A RC437/HL| [RC694101 RC443HL | |CEP3382 RCB15ML | |[KVE2531A ..RC523/HL
RC1986'HL ] Av25VMIEN RCe65HL [ |25PT6208 RC437/HL| JRC7301/01 RC443/HL ] |CEP6032TX RC815/HL | |KVE2533 RC522ML
RC1986'HL i AV28GS1 RCe65ML | 25PT700 RC437ML| [RCT730101 RC443/HL | IXHJY RC815/MHL | [KVE2541A .RC522/HL
RC1986HL I Av28S1E RCE65/ML | {25PT7001 RC437/ML | [RCT7500 RC437/HL { RIXHM -RCB15/HL | IKVE2551A .RC522/HL
RC1986/HL ] AV28S4E RCE65ML [|25PT702 RC437/HL | |RC7502 RCA437/HL | JUXRC RC815HL | |[KVE2931A .RC522HL
RC1986/HL ] AV28VMIEN RCE65/ML [ |25PT720 RC437MHL] JRCT503 RCA437/HL| |UXRG RC815/HL | |[KVE2933 RC522/HL
RC1986/HL i AV28WR2 RC665ML | }255T1627 RCA437MHL | JRCT512 RCA437/HL| jUxsA RCB15/HL | |KVE2941A .RC522/HL
RC1986/HL ] Av28WT1 RC665ML | | 255T1666 RC437HL | RC751201 RC437/MHL | fUXTA RCB15/HL | [KVE2951A .RC522/HL
RC1986:HL ] avzesx1 RreessHL || 25811667 RC437/HL | [RC751501 RC437/HL| |IXYB RCB15/HL | [KVE2961A -RC522/HL
RC1986HL Ji] Av29sX2 RCe65ML | 258T1704 RC437MHL [ JRCT7535 RC443/HL| JuxyC RCB15/HL | IKVE3431A \RC522/HL
RC1986ML M avazwe2 RCs65ML Il 255T1724 RC437HL | JrC 7535101 RC443HL | fuxzs RCBISHL] {KVE3433 RC522/HL
RC1986/HL [ HRS7000 RCs65/MHL I255T1760 RC437/HL | | RHE622/01 RC437HL | IRCEDO RCBISHL | [kvm1a RCS22/HL
RC1986'HL Jil RMC863 RCe65ML | |25511761 RC437/HL | |RH662201 RC437/HL| |SXMR RC815/HL | [kvm1440 .RC523/MHL
RC1986#HL | RMCT61 RC665HL | [29ST1767 RCa37HL | |RH6820/01 RC437/HL | | SXMRA RC815/HL | [KkvM1441 RC523ML
RC1986/HL Ml F84CT771 RCE65/HL 8572451 RC437/HL | |RH682001 RC437/HL KVM1450D RCS523/HL
RC1986MHL [l kMCT792 RC665/MHL || 25572454 RC437ML | [RP420 RC437ML SONY KVM1451D RC523HL
RC1986/HL B{RMC 793 RCe65ML || 25812657 RCA437/HL| IRT230 RCA37/HL | [KL3ITW2 RC522MHL | [KVM16 .RCS22/HL
RC1986/HL f{RMC 794 RCE65ML | | 25572664 RCA37/HL KL50W2 RC522MHL | [kvMm1g . RCS522MHL
RC1986/HL Rl Wrac 195 reeesHL | | 25572750 RC437/HL || SANY© KP41S5 RC523HL | fkvmz2120 RC522/HL
RC1986'HL [FlRMCBT0 RCe6sHL || 25512760 RC437MHL| | 2527 RCB15/HL | {KP46S4 RC523ML | |[KVM2130 \RC522/HL
RC1986HL [} TS2E RC665/ML | | 25872761 RCA3THL | | 1aM1 RCB1SHL | |[KPS3S4 .RC523/HL | |[KVYM2131D .RCS22/HL
RC1986/HL 25872860 RCA3TML | | 14MT1 RCB1S/HL| |KPS4613 -RC522MHL| [KvM2170D \RC523/HL
RC 1986/HL m?@@ﬂ 255T2961 RCA37/HL| | 14MT2 RCB15/HL | |Kv1442 RC522HL | Ikvm2171D .RC523ML
RC1986/HL Il 14V1T RC160/ML 1125512967 RC437/HL| 12181 RCBISML | 1KV1446TA. RCS522/HLY [KVM2531A \RC522/HL
RrC1986/HL [l 1aviT RC160/ML } | 27CET596 RC437HL [ ]2181 RCB15/HL | [Kv146208 RC522ML | | KvM2541 .RCS522/HL
RC1986ML [H 20v1R rc1somL | 26802070 RC437/MHL | |21D1 RCB15/MHL] [Kvi6 RC522HL | |[KvP14D RC522/HL
RC1986/HL [l 2ov1T RC160ML | |280C2670 RCA437/HL | | 21D2 RC815ML | |KV1602GE RCS22/HL | IKvs2913 -RC522/HL
.RC1986/ML ] 20vIT RC160/MHL | {28MN1370 RC437/HL| §21DN1 RC815MHL | |KV1602M7 RCS22/HL | fKvS2951 .RC523HL
RC1986/ML flCuCT31 RE160/ML | | 28MN 1570 RC437/HL | J21DN2 RCB15MHL | fkv16WTID RCS523/HL | |KvS3411A RC522MHL
RC1986/HL 28PT400A RCA437/HL] 121DT1 RCB15/HL [ |[KV16XMB RCS522/HL | |KVS3413. RCS522/HL
RC1986/HL VIS BIS I 28PT420A RC43THL L 21MT1 RC81SML | |[KV16XMC RC522/HL | [KvS3431. .RCS22/HL
RC1986/HL Bl 14M1 RC1725/HL | | 28PT4401 RC437/HL { | 21MT2 RCB15/HL | |KVIEXMTA RC522/HL | {KVV1410D RC522/HL
RC1986/HL Y~ T1447 RC1725/HL || 28PT440A RC437HL] [21MT1 RCB1S/HL | |KV16XMTU .RC522/HL | |[Kvw2813 RCS22MHL
RC1986/HL 114M1 RC1725/HL j] 28PT450A RC437ML| | 2527 RCB1S/HL| [KV1902 .. RC522/HL | [KVX210...... .RC522/HL.
RC1986/MHL [l CT14MSIEM RC1725ML [ 2#PT 4513 RC437MHL | [25D2 RCB15/HL | |KV19XMB \RC522HL | |KVX2101 .RC522ML
.RC1986/HL ] CT15MS1ETX RC1725/ML | §26PT4524A. RC437/HL | }25DN1 RCB15/HL { TKV19XMC RCS22/HL | 1KVX2181 -RC522/HL
RC1986/ML [l cT1803 RC1725ML 1] 28PT470 /A RC437/ML | | 25DN2 RC815/HL | |Kv19XMD RC522ML | | kvx2501 RC522/HL.
RC1986/HL [ CT2028 RC1725HL }|28PT472 /A8 RC437TML | 25071 RCB15ML | [Kv19XMTA RCS22/HL § [Kvx253208 RC522/HL
.RC1986/HL F] CT2030 RCA725mL | |28PT482A RC437/HL | |25MT2 RCB15/HL | IKV19XMTC RC522/HL | |KVX2561 . . RC522ML
RC1986/HL Ml CT20308M RC1725ML | §28PT490A RCA37MHL | |25mT1 RC815ML | {kvioxmTD RC522HL | [Kvx2563A RCS522/HL
RC1986ML JCT2030LM RC1725ML [ 28PT510 /A8 RCA37/MHL || 2551 RC815MHL | [Kviaxmu RC522ML | [Kvx2ss... RC522/HL
RC1986ML llCT2040 RC1725HL | 28PT511 ReaarmL | 255N1 RCB15ML | [kvz062EMK2 RC522ML | [kvx2ss1 RC522/HL
RC1986/ML BlCT2040M RC1725ML |{28PT522 /1A RC437HL | | 25xP1 RC815/MHL | Jkv2062EMK3 RCS22/HL | Jkvx2901 RC522/HL
RC1986/HL Pl cT21A25TX RC1725/HL | | 26PT530 /A8 RC437/HL | {2881 RCBISML | [KV2092AM RCS22/HL | [KvX2961 RCS522/HL
RC1986/HL M CT21A35TX RC1725mL ] 28PT532 /A RC437HL | [28BN1 RC815HL | [Kv2i92A8 RC522/ML | {Kvx2963 RC522/HL
rC1986HL Bl CT21a5EST RC1725/HL 1] 28PT5401 RC437ML [ | 28D1 RCB815/ML | |Kv2092E RCS522/HL | [kvx2971 RC522/HL
RC1986/HL Ml CT21ASLST RC1725/ML | 28PT541 RC437/HL | | 28D2 RCB15/ML | [KV2092HK RC522/HL | [Kvx2981 .RC522/HL
RC1986/HL [l CT21A5ST RC1725ML }]28PT550 /A/B RC437/HL | | 280N1 RCB15/HL | [KV2092MR RCS522/HL | [Kvx2991 RC522HL
RC1986/HL Il CT21A55TX RC1725ML || 28PT552A RC437/HL | { 28DN2 RC815ML | |kv2002pT RCS22HL | [RM342 RC522/HL
CT2542 RC1725ML 1] 28PT560A RC437ML | | 28HN1 RC815ML | Jkv2093 RC522/HL | [RMB37C RC522/ML
@OODIIANS CT25A3 RC1725ML | §28PT5708 RC437ML | | 28MF1 RC815/MHL | | kv2096EC RCS22/HL | [RMB40 RC522/HL
428 RC19e6ML Bl CT25A35TX RC1725ML || 28PW6202 RC437ML | | 28MT1 RC815ML} |kv2096uB RCS22/HL | [RM6E41A .RC522HL
RC1986/HL [ CT25A4 RC1725mL | 28PWe332C RC437/HL | {28MT2 RC815/HL | | kv2182p RCS522/ML | [RM646 RC522/HL
RC1986/HL [} CT25A45TX RC1725ML ] 285T 1181 RC437/HL | | 28MTI RCB1SHL | fkv21vXimMT RC522HL | |RM650 . RC522/HL
RC1986/HL fif CT25ASEST RC1725/ML | 28ST 1281 RC437/HL | | 2851 RCB15ML | {Kv21vX1P RC522/HL | |RM651 RC522/HL
RC1986/HL Pl CT25A58T RC1725/ML || 28571636 RC437/HL | {2852 RC815/ML § [KV21XRD RC522MHL | |RM652 RC522/HL
RC1986ML | CT25A55TX RC1725mML 128571637 RCa37/HL || 285N1 RCB1S/MHL | |Kv21XRTA RCS22HL | |RM654 RC522/HL
RC1986HL [} CT25AL 1 RC1725ML || 285T 1687 RC437HL | | 285N2 RCB15HL | |[Kv21xRTB RC522/ML | |RM656 RC512ML
RC1986:HL ||| CT2582 rC1725mL || 28571712 RC437/HL | | 28WN1 RC815/HL | {kv21XRU RCs22ML | [rRmesT RC522/MHL
RC1986/HL || CT25B25TX RC1725ML 128571734 RC437MHL | | 28xP1 RC815ML | [Kv2s5C1D RC523HL | |RM658 RC522/HL
RC1986/HL I CT2583 RC1725mL | 288T1770 RC437/HL| | 751384 RCB15/HL | |Kv25C2 RC522HL | |RM661v8 RC522MHL
CT29A4 RC1725HL | |285T1780 RC437/HL | | C14EA80H RC815HL | |kv2sF1 RCs22/HL | |RM662 RC522/HL
@RVUNB® CT29AS1 RC1725ML | |285T1786 RC437ML} |C14EAS0B RCB15ML | {kv2sFa RC522MHL | {RM663 RC522/HL
rc1eomL M cT2082 RC1725mL || 28571789 RCa37HL| [C1aEAZOM1 RCB1S/HL | [ kv25T1 RC522/HL | |RM664 RC522/HL
rci16omL McT2o83 RC1725/HL | |285T1881 RC437ML | |C14EA95 RCB15MHL| | kv27vx1p RC522ML | | RM665 RC522/HL
RC160ML BlCT20B3EST RC1725ML 28572181 RC437ML| [ C14EA9TMT2 RC815/MHL | [Kv27XRB RCS22HL | |Rm677 RC522/HL
RC160/ML PICT29B4EST RC1725ML | |285T2471 RC437/HL{ | C20EE10 RC815/HL ] |KV27XRD RC522/HL | |RM681 RC512/HL
RC160ML [l cT3383 RC1725mL || 285T2477 RC437ML | C21EF13EE RCB15ML | |KV27XRTA RC522/HL | |RM682 RC512/ML
28572587 RC437/ML | JC21EF25. RC815/HL | {KV27XRTB RCS522/HL | {RM683 RC512HL
PRILIPS 28572687 RCa37ML{ JC21EF34 RCB1SHL | |[kv27XRTD RC522/HL | |RM684 RC512/HL
21PT1653/00 RC437/HL [ ]28ST2771 RCA437/HL | JC21EF 35N RCB15/MHL | |[KV27XRTH RCS522/HL | [RM685 .RCS12/HL
21PT442A RCa37ML (] 285T2781 RC437ML | {C21EFasNe RCB15/HL § [KV27XRTM RC522HL | |RM686 .RC512ML
21PT520 RC437ML | ] 285T2784 RC437TML] |C21EF50 RC815/HL { [KV28WS3A RC522MHL | |RM687 .RCS22/HL
.RC160/HL [l 21PT5238 RC437ML | ]28ST2787 RC437/HL | |C21EF578 RCB15/HL | IKv2BWX2 RCS22HL | [RM6878B -RC522/HL
RC160/HL (il 21PT530 RC437/HL | |288T2789 RCA437/HL | |C21ES35MT2 RCB1SML | [Kv29C2 RC522/HL| |RM68TC -RC522/HL
RC160HL I 2175301 RCa37/HL f|285T2861 RC437ML | |C21ES5TD2 RC815/HL | [KV29C3D RC523/HL] |RM694 RC512/HL
RC160/ML [l 21PT5322 RC437ML || 285T2884 RC437/ML | |C25EG25 RC815/HL | [KV29X1D RCS23MHLY |RM717A .RC522/MHL
RrRc1eoHL [l 21PTS70A RC437/ML | | 285T2981 RC437/HL | {C25EG34 RC815ML | [KV32wS3 RC522/ML | |RMB11(NOPIP) .RC523/HL.
RC160/HL ] 21PT7008/00 RC437/MHL |']29PT550 RC437/HL | |C25EG3sSN RCB1S/ML | [Kv32wx2 RC522/HL | |[RMB17 RCS522/HL
RC160/HL ] 21ST1130 /028 RC437HL | | 29PT5501 RC437/HL | | C25EG65NB RCB15/HL | |KVA2111 RCS522/HL | 1RM820 RCS12MHL
RC160/HL [ 215T1636 RC437HL || 29PT600A RC437/HL | |C25EGTINE RCB15ML | [kva2112u RC522HL | [RM833 RC523/HL
RC160/HL ]} 218T1730 RC437/HL || 29PT6433 RCA37/HL | |C25EPSTD2 RC815/MHL | [KVA2511A RC522HL | |RM836 RC523/HL
RC160ML Bl215T2430 RC437/HL | 29PT6773 RC437ML | |C25EPSTNB RC815HL | Jkvazs12u RC522HL | |RMB38 RC522/HL
RC160HL [l 215T2436 RC437ML | ]29PT702 /A RC437/HL | } C28EH25 RC815/HL | [KVA2531 RCS522/HL | fRMB841 .RC512/HL
rc160/HL [l 215T26301028 RC437/HL | 29PT720 RC437/HL | | C28EH34 RC815/HL | JKVA2931 RCS22/HL | |RMB42 .RC523ML
RC160/ML | 21572637 RC437mL |1 29PT721 RCA437/HL | | C28EH64 RCB15/MHL | fkva29414 RC522/HL | {RMB46 RC52¥/HL
218T2730 RC437HL || 32PWe322C RC437/HL | | C28EHESNB RC815ML | {kvasa108 RC522/HL | |RmBE0 RC522/MHL
218T2731 RC437/HL J | 33CE7533/33R RCA37/HL | JC28EHTS5MT2 RCB1S/HL | [KVA3411A RCS522/HL | |RMB62 \RCS22/HL
21572931 RC437ML M| 33CET536/30R RC437/ML | §C28EHES RC815HL | |kva3a13 RC522HL | |RM864 RC523HL
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10669900-P1 £4 RC LOT2238  £26 00 il 1-453-308-31 0T2196  £31.50
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Fault reports from
Geoff Darby

Chris Bowers
Amrith Ramjewan
J.S. Ogilvie

and

John Coombes

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

Reports can be sent by post to:

Television Magazine Fault Reports,
Highbury Business,

Media House,

Azalea Drive, Swanley,

Kent BR8 8HU

or e-mailed to:
t.winford@highburybiz.com

Samsung DVD-HD935

There was no video output from this
unit's scart and composite-video outpu
sockets, though there was a signal of sorts
at the component-video Y output socket.
After spending many years in the trade
you develop a nose for things that don"t
‘feel” right — and this one didn’t. I sus-
pected that the owner might have been
playing with the unit’s software. probably
as a result of something he'd read in DVD
Hackers™ Weekly. . .

A quick call to Samsung technical,
who are always helpful. confirmed my
suspicion. They had come across this
problem before. and it could be cured by
a forced system reset. To do this. start
with the front-panel display reading ‘no
disc’. Then press and hold the front-panel
‘stop’ and ‘play’ buttons simultaneously
for five seconds.

After carrying out this procedure.
default scart output was restored along
with access to all the normal menus. A
final test. with a DVD disc inserted,
proved that all was now well. G.D.

Sony SLV-D950GI

The problem with this machine was inter-
mittent DVD playback failure, with freez-
ing up. The cause was the motor-feed
assembly H210. not the optical pickup.
The white-labelled motor (Johnson brand)
should be repiaced with a Mabuchi brand
one. which has the code printed on the
motor casing itself — the part no. is 9-885-
037-22. C.B.

Sony HCD-SC5
This unit would intermittently freeze with
the DVD function keys not working.

Oscilloscope checks revealed a possible
problem with the AV decoder chip IC306
on the DVD board. If C2 (not Cl) is
printed on this IC, check the bus clock
waveform at pin 203. This should be
clearly rectangular. If not, fit the new
type. part no. 6-703-540-01. This restores
normal DVD operation. C.B.

Sony DVP-NS700V

When this unit was powered off and back
on again with a disc inside. the front
speaker level would change to 0dB but
would continue to show the originally set
value. The cause of the problem was
IC107 on board MB101. A replacement
and a look at the new check-sum number,
which showed 2830 in the “syscon diag-
nosis” while the unit was in the test mode.

restored the correct speaker display level.
C.B.

Sony HCD-5880

This unit would play DVD and SACD
discs but not CDs. The cause of the trou-
ble was on the DVD board. where the
ceramic chip capacitor C428 (3.300pF,
16V) was faulty. A replacement restored
normal CD playback. C.B.

Panasonic DVD-535

When this unit was switched on the tray
would open and close with the
loading/sled motor running continuously.
The reason was that the 3-3V surface-
mounted regulator IC6251 was faulty.
with no output. A.R.

LG FFH-DV25AD

The problem with this DVD micro hi-fi
was intermittent loading and failure to
read a disc and eject it. Replacement of
the loading belt and a clean up provided a
cure. J.S.0.

JVC XV522SL

If there is no picture/freeze frame while
the unit is reading a disc, suspect the spin-
dle motor (part no. FXL-V6SPSV-2C).
Check the resistance reading of the motor:
if this is less than 13Q. fit a replacement.
A temporary check, to prove that the fault
is caused by the spindle motor, is to con-
nect a battery across its terminals (with
the motor out of circuit) to clear muck
from the commutator. This should restore
operation, proving that the motor is the
cause of the trouble. J.C.

Panasonic DVD-RV31

If the picture freezes when the machine
has warmed up, resolder the spindle
motor and the components next to it. This
usually restores normal operation. If the
fault persists. the spindle motor may have
to be replaced. J.C.
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An electronic stethoscope

There are all sorts of uses for stethoscopes: they can for example be
helpful for activity detection when fault-finding. lan Field presents a simple

but efficient design that allows for flexibility in component selection
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his project sprang from humble

beginnings, the original idea

being to strip an old mono
audio-cassette recorder to obtain
the parts required, including the
record amplifier. The plan to use
them for an electronic stethoscope
was quite simple. The electret
microphone would have a ‘stirrup’
superglued to the diaphragm, to
increase its sensitivity to vibration
and decrease its sensitivity to sound
pressure waves. This modification
wasn’t a complete failure, but the
result was extremely fragile. The
record amplifier turned out to be
totally unsuitable. Mains hum and
pick up of local radio were prob-
lems, and the circuit seemed to pro-
duce vast amounts of hiss. Matters
weren’t helped by the fact that the
amplifier had built-in HF boost.

The amplifier

So I had to start afresh. Various
types of amplifier were tried, with
the emphasis being on op-amps as
these are supposed to be easy to
use as building blocks. But the hum
and noise problems persisted. More
out of desperation than anything
else, I decided to try using the
TL431 adjustable shunt regulator
chip. Fig. 1 shows the basic circuit
that evolved.

The TL431 is in fact a voltage
comparator with a built-in refer-
ence voltage of 2-5V. If the gain of
the device is rolled-off hard
enough, using negative feedback, it
can be used in a linear mode, much
like a TTL or CMOS inverter. For
this purpose a comparatively low
resistance is required between the
output and the input. The advantage
of a TL431 is that within its normal
operating range it will try to keep
its regulation input (pin 1) at 2:5V,
a voltage with which a typical elec-
tret microphone seems to be happy.

Initial experiments with a TL431
as the audio amplifier were carried
out using a 35Q loudspeaker as the
cathode load and a 12V supply. An
electret microphone was connected
between the regulation input (pin 1)
and ground, with a variable 47kQ
resistor between pin 1 and the out-
put, pin 2, to provide negative feed-

back. Adjustment of the variable
resistor enabled the voltage across
the loudspeaker to be set at half the
supply voltage (12V/2 = 6V). With
just a resistor from its cathode to its
input for negative feedback the
TLA431 produces very little useable
gain. But if the resistor is split in
two and the junction is decoupled
with a capacitor, only DC feedback
is applied. This sets the operating
conditions. The AC feedback is
shunted to ground, with the result
that there is a very large AC gain.

Even with this crude arrange-
ment howl-round was a problem —
until the speaker was provided with
longer leads so that it could be
placed farther from the micro-
phone.

This circuit worked, but the
TL431 tended to run a little on the
warm side. So a very crude power
amplifier was added, allowing the
TL431 to be run with a larger cath-
ode resistor (RV2).

Output stage

As the TL431 has an output resist-
ance of only 2009, there is little
danger of selecting an output
amplifier with too low an input
impedance. Constructors may
therefore like to choose their own
power amplifier. Something like an
LM386 IW amplifier, or even
some op-amps will drive head-
phones. Alternatively the MOSFET
amplifier I cobbled together for the
project can be used, see Fig. 1, or
scaled down for lower power,
depending on whether headphones
or a loudspeaker is to be used.

The MOSFET amplifier shown
was hastily put together with parts
that happened to be available. The
circuit has no particular elegance ~
it was built around the first small
speaker transformer I found in the
junk box. This had a primary-wind-
ing DC resistance of 17-2Q. At half
the supply voltage (12/2 = 6V) the
current is 348mA. The 25K2098
MOSFET used can just about han-
dle the dissipation without a
heatsink but, to be on the safe side,
a current compensating resistor
(R1) was included in series with
the device's source. Its value was

selected to produce a voltage drop
somewhere between this
MOSFET’s typical and maximum
gate threshold voltages, which are
1-:5V and 2-7V respectively.

At 348mA a 6-8Q resistor, the
value used in the prototype,
develops 2:37V.

R2 biases the gate from the low-
value potential divider RV1, giving
the amplifier a high input resist-
ance. Its value is not critical but
must be high, say 2:2MQ. The
value of RV1 is also non-critical: it
should be at least 10k€2 but not
more than a tenth of the value of
R2. When the source decoupling
capacitor C1 (at least 100xF) and
the supply decoupling capacitor C5
(at least 470uF) have been added
the MOSFET can be set up, by
adjusting RV, to produce about
6V across the primary winding of
T1. Once the ratio of the upper and
lower sections of the potentiometer
has been determined, it can be
replaced with two fixed resistors.

This trial-and-error approach is
much easier than providing hard-
and-fast values that may not suit
the load the constructor has ready
to hand. If a transformer is to be
used, measure its DC resistance
and calculate the standing current
required to develop half the supply
voltage across the winding.

Bias compensation (R1) is as
just outlined. The resistor should
produce between the MOSFET’s
typical and maximum gate thresh-
old voltages at the standing current.
C2 provides signal coupling from
the volume control VR2 to the gate
of QI.

Once the MOSFET output stage
has been set up it can be tested by
touching the gate terminal with a
finger: this should produce a very
loud buzz from the speaker.

Headphones

Ultimately the battery capacity will
determine the current drawn by the
power amplifier. So the use of a
pair of Walkman-type headphones
is recommended for portable appli-
cations. Two pairs of headphones
were tried in the workshop, a pair
of Sennheiser HD26 headphones
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Component guide

N o 100uF
C2 0-1uF
C3 220 or 330uF
Ca See R5
Cé At least 470pF
R1 Depends on Q1's load current. For 17-2Q load, 6-8Q; for 642 load, about 32Q
R2 About 2.2MQ
R3 By experiment, with 12V supply, 1-2kQ. See text
R4 By experiment, with 12V supply, 13kQ. See text
R5 May not be needed. Prototype unit picked up talk radio. Cured by adding R5 5.6kQ and C4 1-5nF

which measured 32 per ear (64Q
in series), and a pair of Philips
SBC-HS405 super-bass headphones
which measured 16Q per ear (32Q
In series).

These units have much smaller
diaphragms than a conventional
loudspeaker, so ‘dumping’ half the
supply voltage across the coil is
likely to ‘slam’ it. The load current
operating point should therefore be
set lower, by adjusting RV 1. A suit-
able MOSFET would be the
2N7000 or similar. With this device
the maximum gate threshold volt-
age is 3V, so the value of the series
resistor R1 should be increased
accordingly. With a load resistance
of 32Q R1 should be about 15Q,
while with a load resistance of 64Q
it should be about 32Q.

The mic amplifier

Moving back to the TL431 micro-
phone amplifier Ul, I determined
the values of the feedback resistors
R3 and R4 for a 12V supply by
connecting a 47k variable resistor
between pins 1 and 2, with the
electret microphone connected
between pins 1 and 3 (ground). The
variable resistor was adjusted for
6V across the 200Q load resistor
RV2 (volume control). With the
type of microphone used the resist-
ance value came out at 14-16kS2.
This has to be split in two to allow
the AC feedback shunt C3/L1 to be
added. The ratio between the two
fixed resistors was a guesstimate.
For R3 1-2k2 should not load the
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cathode signal unduly, and at 13kQ
for R4 the input impedance should-
n’t be reduced too much

The same principle can be used
to set up the TL431 for a 9V supply
if desired. Simply use a 47kQ vari-
able resistor to obtain 4-5V across
the 200Q load resistor RV2, then
split the resultant resistance value
in a similar ratio.

The AC shunt C3/L1 calls for
some explanation. The DC path via
R3 and R4 provides a large amount
of negative feedback that stabilises
Ul’s cathode voltage at half the
supply voltage. Without C3/L1, the
series combination of R3 and R4
would also provide AC negative
feedback to pin 1 of Ul. C3 shorts

12vo

out the AC negative feedback so
that the gain provided by the TL431
chip for AC signals is not cancelled.
The quality of C3 has an important
bearing on circuit operation — but
not in the way you would think! A
poor quality electrolytic capacitor
will have a high ESR and probably
high internal inductance, both of
which cause poor HF performance.
This can in fact be a good thing,
since the poor HF performance will
roll off the stage gain at HF. The
most predictable way to control this
is to use a fair- to good-quality
component in the C3 position and
add a small inductor (L1) in series.
L1 can be between 100-1,000xH:
anything above about 470-680uH

[o]]

A1

Fig. 1: Basic circuit of the electronic stethoscope. See text for compo-

nent details.

RV1 At least 10k, not over 47kQ. Once the optimum bias for the gate of Q1 has been established, RV1
can be replaced with a pair of fixed resistors of suitable ratio
RvV2 Volume control, 200 or 220Q. Should be rated at 0-2W.

Q1 A 2SK2098 was used in the prototype. An IRF640 will probably work as well. For battery operation
it is recommended to adjust to a lower drain current and use a 2N7000

Q2 See text. Will be included with an electret microphone

U1 TL431. Monitor power supplies are a good source

T See text

L1 See text

X1 A piezoelectric transducer or electret microphone. The latter will include Q2. See text

31



starts to cut into the AF response. In
some situations the added inductor
can worsen radio pickup. The proto-
type picked up a local talk radio
station. The series CR network
C4/R5. in addition to or instead of
L1, will roll off the HF response.
The C4/R5 combination is probably
the easiest way of designing a tai-
lored response curve should anyone
wish to do so.

The microphone

As mentioned at the beginning, the
transducer presented a few difficul-
ties. It’s possible to superglue a
‘stirrup’ to the diaphragm of an
electret microphone, but this
arrangement is extremely fragile.
The following modification was
devised. A length of 6BA spacer
was superglued over the hole in the
front of the microphone, a length of
spring was pushed over the end of
the spacer and a threaded spacer
was pushed into the end of the
spring. A length of pencil graphite
was dropped into the two spacers
and a screw was run into the
threaded spacer to tension the
graphite rod against the diaphragm.
It’s difficuit to damage the

diaphragm with this method, but
sensitivity is not very high and the
screw tension requires careful trial-
and-error adjustment.

The various experiments carried
out with electret microphones
resulted in a collection of damaged
units that could, at any rate, be cut
open to salvage the special JFET
preamplifier built into each one.
Further experiments proved that
almost any piezoelectric transducer
can be used. with an electret micro-
phone JFET. An old record-player
crystal pickup worked very well, as
did the piezoelectric crystal from
an electronic cigarette lighter — you
have to strip away the spring-
loaded ‘clicker’ to get at the small
plastic moulding that contains the
crystal. For greater sensitivity the
crystal can be taken from its
moulding and fitted into a home-
made housing such as a pen tube
with a loading spring.

Piezoelectric sounder discs also
work well when a loading weight is
glued to the back of the crystal.
Sounder discs usually work best
when they are bonded to the sur-
face being monitored. They are
well suited to bugging applications

when glued to a resonant surface (a
wall will do), and may also provide
a way of converting an acoustic
musical instrument into one with an
electric pickup.

The following JFETs are listed
as ‘condenser-microphone’ types:
2SK65 (Idss 0-04-0-8mA); 2SK68A
(Idss 0-5-12mA); 2SK 123 (Idss
0-13-0-175mA); 28K 156 (lIdss
0-06-0-8mA); 2SK266; 2SK331
(Idss 0-06-0-8mA); 25K 376 (Idss
0-06-0-8mA); 2SK456 (Idss 0-06-
0-5mA); 25K596 (Idss 0-1-0-8mA),
2SK624 (Idss 0-095-0-385mA);
28K625 (Idss 0-06-0-5mA); 25K645
(Idss 0-1-0-315mA); 28K660 (Idss
0-06-0-5mA); 2SK692 (Idss 0-06-
0-3mA); 2SK879 (Idss 0-3-6-5mA),
2SK997 (Idss 0-1-0-5mA); 2SK 1108
(Idss 0-04-0-6mA); 25K 1227,
2SK 1578 (Idss 0-1-0-8mA); 3SK62
and 3SK71 (dual source with Idss
<0-5mA).

The following JFETs are not list-
ed as microphone types or found in
scrap microphones but have been
used successfully as piezoelectric
transducer preamplifiers: 2SK34
(Idss 0-6-24mA); 2SK 168 (Idss 4-
20mA); 2SK 152 (Idss 9-5-42mA);
2N4340 (Idss >1-2mA).
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Send letters to “Television”, Highbury Business, Media House,
Azalea Drive, Swanley, Kent, BR8 8HU
or email t.winford@highburybiz.com

using the subject heading ‘Television Letters’.

Please send plain fext messages. Do NOT send attachments. Be sure fo type your full
name, address, postcode, telephone and email address (if any).
Your address and telephone number will not be published but your email address will

unless you state otherwise.

Vintage repairs

[ was interested in J. LeJeune’s article on
tuning indicators in the September issue.
There appear to have been two types of
Tuneon (tune-neon) indicator. The one in
which the length of the neon glow gave an
indication of tuning had three electrodes,
anode, cathode and primer. With the other
type, in which the neon glow itself varied
to give an indication of tuning, there were
just two electrodes, cathode and anode.
An extra electrode was required to get the
length of the glow to change.

Fig. | shows the circuit connections for
the three-electrode type of Tuneon indica-
tor. The anode was connected via a resis-
tor of 30k§2-100kS2 to the decoupling
resistor (typical value 20k€2) in the HT
feed to the gain-controlled IF amplifier

——————¢——HT
%m

valve. The primer electrode was connect-
ed to the HT line via a resistor with a
value of about 2MQ, while the cathode
was either connected to chassis or to a
potential divider across the HT supply to
apply a suitable bias.

The button-type two electrode Tuneon
indicator had its cathode connected to
chassis while its anode was connected via
a surge-limiting resistor of about 10k to
the decoupling resistor in the [F amplifi-
er’s anode circuit. Two or three surge-lim-
iting resistors in series might be used to
provide taps for the neon tuning indicator
feed, with possibly selection by means of
a switch. The idea was to select the resist-
ance value that provided a barely percepti-
ble glow under no-signal conditions.

I have a Tuneon in stock, as I service
vintage radios. Instability was the problem
with a pre-war French radio [ have just
repaired. The metalising on the EF6 IF
valve was open-circuit, a common fault,
but in addition the power factor of the HT
smoothing was high and had to be decou-
pled. I changed all the HT smoothing
capacitors and carried out performance
checks while my friend John attended to
the mechanical work and the cabinet.

We get many interesting old radios in

for repair, also TV sets. I have just
repaired three old TV sets, a 12in.
Vidor, a 17in. Pye Model 17RTL and
a 17in. Pilot Spacesaver. I use 405-

. 20+ 100k P, line tapes as a signal source, with a
S T_JW\"—@ Ferguson 3V29 VCR and a home-
4 Bt N made three-transistor modulator. The
LR Tuneon  tapes are obtained from a friend and
I - 7}::& indicator  are digitally standardised, so the sync

*—

Fig1: circuit connections to the three-electrode

Tuneon tuning indicator.
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pulses are very clean. Most early TV
sets didn’t have flywheel line sync.
Jim Littler,

Wigan, Lancs.

Hitachi projector spares

We recently had an Hitachi projector
that was just out of warranty brought
in for repair. The customer thought
that the lamp had failed, because the
projector started up with no display.
So we told him the price of a replace-
ment lamp. As this gave him a bit of
a shock, we suggested that we check
the projector first. He agreed, and we
found that the ballast power supply
had failed. Reference to the Hitachi

Esta CD revealed that this is a known
fault and that a modification kit is avail-
able. We ordered one from Chas Hyde &
Son, as we are not official Hitachi repair-
ers.

When the kit arrived it contained ten of
each part required to carry out the repair
which, to my relief, was completed using
one of each part. I queried this with CHS,
as Hitachi wouldn’t speak to me, and was
told that the kit is sold only in packs of
ten. What a way to sell a kit! Do they
think we engineers are idiots and some-
times need ten attempts to carry out a
repair?!

If anyone out there has an Hitachi pro-
jector, Model CPS317, CPX32 etc., I can
supply the ballast kit complete with
instructions at a fraction of the standard
price or the price of the parts bought sepa-
rately. Enquires to
DoctorTelevision@aol.com
Brian Booth,

Doctor Television, Luton.

Correction

In the editing of my article “Is there life
after TV repair?” (October, pages 736-7) a
short section, as follows, was omitted:

http://traderonlineforum.com

However you trade on the internet, it’s
essential to have your own website where
you can put information and take pay-
ments. [’ve found that the cheapest deal is
at

The above should have appeared
immediately before the following line:
www. betterwebspace.com

In addition, in case any of my old col-
leagues at Brother Industries take excep-
tion about this, I did not claim to be the
quality-control manager. What I wrote
was Q.A. manager. The Q.A. stands for
quality assurance, a different job altogeth-
er. Quality control relates to the quality of
incoming parts, quality assurance the
quality of outgoing, finished products.
Martin T. Pickering, B.A.,

SatCure Distribution.
gen5@satcure.co.uk

TDK tapes
[ was astonished to read Steve Roberts’
letter in the October issue on a problem
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with TDK videotapes. As [ watch far too
much TV, I buy videotapes in packs of
five or ten. I use TDK tapes almost
exclusively, because I trust the brand, and
have never encountered or seen the prob-
lem mentioned by Steve. None of the cas-
settes here (and there are plenty of them!)
had a label on as received. They have all
been bought in TDK boxes, film
wrapped, from established high-street
stores.

Graham Hankins,

Birmingham.

Storing circuit diagrams

Circuit diagrams can be a problem to
store, being of all shapes and sizes, and
can be very time consuming to sort
through. I have solved the problem by
using the anti-tamper rings from a variety
of food products. Roll the circuits up, like
a serviette, and use the plastic rings to
hold them. Jot the model number on each
roll. The rolls can be stored in a suitable
stout box, on its side.

Jon Douglas,

Newcastle upon Tyne.

Tuning indicators

According to J. LeJeune (September)
“tuning indicators were never necessary
with the AM radio receivers that graced
the nation’s homes from the Twenties to
the Seventies”. On the contrary tuning
indicators were and still are necessary, for
the simple reason that many people are
incapable of tuning in a radio set properly
without a visual aid. Visit many shops
today and you will find an off-tune tran-
sistor radio stridently spitting out sibi-
lants without anyone behind the counter
being aware that something is amiss. On
occasions I've been so offended aurally
that I have taken it upon myself to tune a
set in properly, whereupon the shopkeep-
er has been astonished by the vast
improvement in sound quality. This fail-
ure on the part of listeners has been evi-
dent for more than seventy years, since
the second flowering of the superhet
receiver in the early Thirties, and was the
reason why a great deal of time and effort
went into the development of effective
visual tuning indicators. They were not
Just a sales gimmick, as J. LeJeune
implies.

From the beginning of broadcasting in
the UK until the early Thirties the TRF
receiver reigned supreme. Superhets had
a limited but brief popularity in the mid-
Twenties, but what appeal they possessed
on the grounds of sensitivity was negated
by the advent of screen-grid valves in late
1927. These made it possible to build
very sensitive TRF sets, but obtaining
good selectivity remained a problem.
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This and the absence of an audio volume
control as we know it led to listeners
deliberately mistuning their sets as a way
of reducing the sound output — because
the tuning response was broad, there was
little audible degradation. The increasing
congestion of the airwaves during the late
Twenties and early Thirties however
brought about the renaissance of the
superhet, as a means of obtaining ‘knife-
edge’ selectivity. If the purchaser of a
new superhet receiver tried the method of
volume control he had adopted with a
TREF set the result would be appallingly
bad sideband screech, for which he
blamed not himself but the receiver man-
ufacturer. Obviously in this situation a
visual aid to correct tuning was a boon,
not a showy, useless extra.

The advent of variable-mu valves
made true automatic volume control pos-
sible (it had been tried unsuccessfully in
America ten years earlier) and, with it,
tuning indicators. One of the first, and
deservedly popular, was EMI’s ‘fluid-
light” system, which the listener saw as a
strip of green celluloid whose illumina-
tion varied as the station was tuned in.
Control of the illumination, which was
provided by a small lamp, was by means
of a form of milliamp meter that was
connected in the HT supply to the anode
of the IF amplifier valve. Various ver-
sions of this type of indicator were
employed by other radio manufacturers.

In the mid-Thirties MO-V introduced
two types of neon tuning indicator
(Tuneon), one a long tubular type with
illumination of variable length, the other
a ‘button’ lamp whose brightness varied
with the tuning of the set. They cost 4/-
and 2/6 respectively. Cossor marketed a
similar type of indicator to the first, at the
same price — given that MO-V had a
large financial interest in the Highbury
firm, this was perhaps not surprising.

At about the same time Pye introduced
a variable light-level indicator in which

Articles welcome

the current through a small lamp was
controlled by a small saturated-core
transformer in the anode circuit of the IF
amplifier. It was quite effective in its own
way, but it and all the other systems were
swept aside when the cathode-ray type of
indicator was introduced in the late
Thirties.

It quickly became known as the
‘magic-eye’ indicator, and versions were
produced by most of the major valve
manufacturers. A second-generation type
(EM4), made by Philips/Mullard, fea-
tured dual sensitivity for local and distant
stations, with a Maltese-cross display.
Another type (EFM1) incorporated an AF
amplifier. Many varied and interesting
‘magic-eyes’ were developed on the
Continent after World War II. Most were
not introduced in the UK, the exceptions
being the EM80/81 and others in this
series and the little DM70. The latter was
intended for use in battery sets, but also
found its way into a fair number of mains
receivers.

To sum up, by the time that World War
IT broke out the visual tuning indicator
had proved to be a very useful and popu-
lar adjunct to domestic radio receivers, It
was not confined to just the most expen-
sive models!

Chas E. Miller, Editor,
The Radiophile,
Woodseaves, Stafford.
01785 284 696.

Editorial comment: We don’t doubt the
usefulness of tuning indicators, but won-
der how widely they were used by set-
makers. A trawl through early post-war
radio circuits revealed few that included a
tuning indicator. A check through the
model specifications listed in the 1939
Trader Yearbook (mostly 1938 models)
revealed a surprising number that includ-
ed a CR indicator, though they were
decidedly in the minority.

Ever thought of writing an article for Television? If so, we'd be interested to
hear from you. Maybe you've a project to describe, servicing information on a
chassis or product we've not previously featured, or an account of some aspect
of the technology we've not previously gone into. We cover audio as well as
TV/video, and are interested in IT topics. If you have any ideas or want guid-

ance, please email
t.winford@highburybiz.com

or write to The Editor, Television, Highbury Business, Media House, Azalea

Drive, Swanley, Kent, BRS 8HU.

Payment for articles is made after publication.
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Terrestrial DX and satellite TV recep-
tion reports. Broadcast and satellite
TV news. The use of in-line amplifiers
for satellite TV reception.

Roger Bunney reports
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Tellytrack offers horse racing from the UK, Middle and Far East
via Europe*Star (45°E).
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month but ended with torrential downpours. According to

Solent TV local news it had been the wettest August
since 1912. At one time we would look forward to a settled
high-pressure system during September, with a good tropo-
spheric opening. Unfortunateiy this hasn't happened for several
years: maybe 2004 will be different.

Fortunately there was some Sporadic E reception throughout
August, and some excellent tropospheric reception earlier dur-
ing the hot weather. There were no reports of MS reception
during the Perseids meteor shower, but there’s been a little DX
DAB reception. First the SpE log:

ﬁ ugust produced some remarkably hot weather early in the

1/8/04 RAI (ltaly) ch. 1A.

2/8/04 RAI chs. IA, B; Tele-A and TGA (both Italian sta-
tions) ch. E2—; ETV (Estonia) ch. R2; TVE (Spain)
chs. E2, 3: SLO (Slovenia) ch. E3; HRT
(Croatia) ch. E4; ARD (Germany) ch. E2

3/8/04 RAI IA: C+ (Canal Plus, France) L2.

4/8/04 YT (Ukraine) R1, 2.

7/8/04 TVE E2-4; RTP (Portugal) E3; NRK (Norway) E2-
4; SVT (Sweden) E2-4; YLE (Finland) E3.

8/8/04 RAI IA; TGA and Tele-A E2-. TVE E2.

9/8/04 RAI IA, B; Tele-A E2—; TVE E2; RTP E3.

11/8/04 YTRI.2: SVT E2.4: YLE E3. 4.

16/8/04 RTP E3; YT Ri: LRT (Latvia) R1

19/8/04 YT RI

25/8/04 RAI IA plus many unidentified transmissions.
26/8/04 TVE E2.

Very strong tropospheric signals were received across much
of the UK during late July and early August. July 28 and 29
were particularly active, with many Benelux and some German
stations received in Band III and at UHF, though not extending
as far as Denmark. Tropospheric propagation returned on
August 4 until the 6th, again with Benelux, German and
Danish (chs. E33 and E40) stations and possibly Sankt
Chrischona ch. E49 (Switzerland. with French language)
During this period Cyril Willis (King’s Lynn) added to his
DAB-DX total with Wrotham, Kent and two Continental multi
plexes, one from Brussels and the other from the Netherlands
This was with a Triax five-element. wideband Band III aerial
and a preamplifier. DAB-DX does work!

Satellite sightings

From mid-August the 2004 Olympic Games from Greece dom-
inated the eastern sky. Not unexpectedly. the Greek Hellas Sat
2 (39°E) carried the bulk of the reports from Athens. Roy
Carman lent Edmund Spencer a Coship blind-search receiver.
With his 80cm dish Edmund picked up numerous signals at
39°E. There was for example the BBC feed ‘SNG REV VIS’,
carrying ‘BBC LINK 21°, at 11-187GHz V. This was a reverse
(non-broadcast) feed for cueing etc. It used the very low SR
(Symbol Rate) of 2,726, with FEC (Forward Error Correction)
at 7/8. By August 14 Roy had found 24 Olympic downlinks via
39°E, with others via Sesat (36°E) and Eurobird 2 (28-5°E).

I noted RTL and other broadcasters using Eutelsat W
(10°E) and W2 (16°E) for news reports back to their respective
networks. An interesting three-channel Olympic multiplex
fired up via Europe*Star (45°E) prior the start of the Games
and carried occasional reports throughout the period. It was
operated by Athens Broadcast Services at 11-602GHz V (SR
13.328, FEC 5/6) and was on air 24 hours a day. The three ser-
vices were identified as BB1, BB2 and BB3. A feature was an
impressive live view of the Acropolis. Alan Richards
(Skegness) was also on the Olympics trail. He found a BBC
feed in MPEG 4:2:2 form via E-Bird (33°E). a German feed
via Astra (19-2°E) and a French feed via Eutelsat W3A (7°E).

Unrest in Iraq turned to outright war in places, particularly
Najaf. There have even been hostilities in Basra. where the UK
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forces are stationed. Aggression seemed to be particularly high
on August 21, when the ABC Scopus feed via Intelsat 10-02
(1°W) at 11-672GHz V (5,632, 3/4, NTSC) carried live night-
time pictures of the Baghdad skyline from a locked-off camera,
with tracer bullets flying across the arc, the familiar ‘tapa tapa
tapa’ from AK47s and the ‘chonk chonk chonk’ of US machine
guns. Note that the Scopus feed frequency occasionally
changes. On the same night CBS News Baghdad ran a down-
load of locals watching football on an outdoor communal TV
set. At the end of the match heavy gunfire broke out and the
watchers had to run for cover. Such is evening life in down-
town Baghdad. This was via Eutelsat W2 (16°E) at 12-544GHz
H (5,632, 3/4).

Evening life in Peterborough is less violent! On the 24th an
Anglia contract truck. BT TES-42. provided a short item for the
evening magazine programme. a report on a local football
match of some importance. After the statutory colour bars the
crew switched off and I thought “theyre on their way home”.
No so. About forty minutes later the frequency livened up as
TES-42 switched on again, the engineer back from his supper
break, and provided full coverage of the match. The downlink
was via Telecom 2D (8°W) at 12-581GHz V (5,632, 3/4),
match coverage from *Anglia TV OBI’.

At the time of writing (late August) Eutelsat 2F3 (21-5°E),
in an inclined orbit that swings over 3-5°, is providing maxi-
mum signal access every twelve hours. The evening peak
occurs at about 6 p.m. BST — the time advances slowly each
day. I was lucky on Friday August 13 with a rare reception
from the BBC South satellite truck. which was providing live
interviews from Battle. East Sussex. Over the next two days a
re-enactment army group was to replay the Battle of Hastings.
The UKI-705 BBC South feed was received at 12-559GHz H
(5.632, 3/4).

The 1°W slot was host to The Northern Ireland Kite
Festival, held at Port Stuart Strand. On August 20 the presenter
for the BBC NI evening TV magazine programme attempted to
describe the festival, to be held over the weekend, while hold-
ing a human-size torso kite — extremely difficuit on a beach in
a strong wind! Two uplinks were in operation, the main plus a
fully-redundant standby: they appeared as UKI-912 Chain A
and BBC-UKI-847A, at 11:484GHz V and 11-475GHz V
respectively (5.632. 3/4).

There is increasing activity via the Russian Express AM22
satellite at 53°E. with TV channels that provide programmes
for the Ukraine and regions farther east, reaching perhaps
Uzbekistan and Kazakhstan. A three-channel multiplex at
11-046GHz V (29.812, 3/4) transmits programmes from that
area but I can't identify the specific states. There’s a music
channel, Muztv-Unost, plus channels CTC+0 and CTC+2 that
provide normal programming. An encrypted ‘Skystream’ in the
same multiplex remains secret. A further two-channel multiplex
is transmitted at 11-102GHz V (6.000, 3/4). Peregon seems to
consist of the colour-bar test pattern with a one-third screen
overlay of another colour-bar selection that flashes every half
second or so. UTR is a TV channel uplinked from Kiev, which
appears as Knib, with the weather forecast extending from
Eastern Europe through 1o Tashkent. and closes down for the
night at about 2300 hours Ukraine time. These signals are very
strong with a 1-2m dish. and should be easily received using an
80-90cm dish. Readers in the trade with Ukrainian-speaking
customers might be interested.

Broadcast news

India: DTT transmissions have been available in the main
cities for two years, but the public has shown little interest. So
digital TV broadcasting has been put on the back-burner. Lack
of consumer interest has been put down to the high cost of digi-
tal receivers. In addition radio broadcaster AIR has shelved
plans to start MW and SW digital radio services (DRM).
Broadcaster Doordarshan intends to expand DTV satellite ser-
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Telecongo appeared via Intelsat 901 (18°W) for a few days in late
July.

vices however. with plans to offer forty channels via four
transponders aboard the Insat craft. These services will initially
be directed at eight states including Gujarat and the North
Eastern region.

South Africa: It is hoped that the government will support pri-
vate-sector partnerships to promote growth of regional TV,
with the emphasis on local languages. Plans are expected to be
in place by next summer. The new services will be independent
of the SABC.

Back issues of Television are available
priced €4 including p+p in the UK or
£4 plus p+p elsewhere.

All issues (except August) are available for 2003

Please send correct payment with cheques payable
to Television to: Television, Highbury Business,
Media House, Azalea Drive, Swanley, Kent BR8 8HU

To check availability contact Caroline Fisher at
TVeditor@highburybiz.com, phone 01322 611274
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An Athens Olympics feeder for Enex, Luxembourg.

Malaysia: The government is to toughen requirements for the
issue of TV broadcasting licences and enforce an improvement
in current standards because of broadcasters’ failure to provide
quality services.

Oman: The sultanate is to allow private companies to run radio
and TV services. Each licence/franchise will last for ten years.

Fiji: The Chinese are preparing an initial technical specifica-
tion for Fu Shun Television, which will provide up to twelve
channels. starting in the capital Labusa.

Vintage TV sets
Brian Renforth (Jarrow) is an enthusiastic preserver of vintage
405-line and dual-standard 405/625-line sets. He continues to
restore and use several elderly TV sets and generates his own
405-line signals from a VCR. Brian tells me that the vintage
TV collection of another restorer of old TV sets. Gary Platten.
has been subjected to vandalism. with at least four sets dam-
aged beyond repair. Those lost were a very rare Bush Model
TV22 and sets fitted with the ITT CVCS5. Philips G8 and Thorn
3000 chassis. If any readers. trade or otherwise, have unwanted
sets of these types 1I’'m sure that Gary would be delighted to
hear from them. His address is 22 Fourth Street. Quaking
Houses. Stanley, Co. Durham, DE9 6HB. A 9in. Bush TV22 in
the classic brown Bakelite cabinet would probably be asking
rather a lot — these sets are now highly sought after and com
mand collectors” prices.

The more recent classic Bush TV62 with Telpic tuner was
the son of TV22. For many years | DXed with three or four of
these wonderful sets.

Satellite news
New Zealand programme provider TelstraClear is to pull out of
TV and sell its half transponder aboard the Optus B1 satellite.

There is some uncertainty about the Sky Pacific (Fiji TV)
service which was due to come into operation in September via
Intelsat 701 (180°E). It was originally to have used the NSS 5
satellite but is in dispute with the Dutch-based NSS. 701 pro-
vides greater coverage. extending into eastern Australia.

Jewish Television (JTV). a 24-hour commercial
satellite/cable service. is 10 start next spring. operating at first
in the US. For further information check at
http://www_jtelevision.com

Eurosat is promoting the Plaza ST range of Manhattan satel-
lite receivers that feature blind search. an essential tool when
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hunting for new channels and feeds.

In-line sat TV amplifiers

I am indebted to Bob Cooper of the New Zealand satellite trade
magazine SatFACTS for permission to use information in the
Augus! issue of the magazine in this section of the column. The
in-line amplifiers referred to are the small units, usually
diecast-metal cased with F in/out connectors, intended for
insertion in a long cable run between the dish/LNB head and
the satellite receiver to compensate for cable losses. They are
usually blister packed with a flat gain of 10-20dB and cost
about £10-£25. Power is obtained from the supply via the cable
1o the LNB. 15V at 50mA being a typical requirement.

Various factors need to be considered when the use of an in-
line amplifier is thought to be necessary. The LNB at the dish
establishes the overall quality of the receiving system in terms
of noise. It amplifies, with minimum addition of noise, the
weak incoming Ku-band signals (at about 12GHz). downcon-
verts them to L band (900-2.300MHz), further amplifies the L-
band signals and sends them on their way down the coaxial
feeder to the receiver. The LNB provides a signal voltage gain
of about 55-60dB. The average satellite receiver will contribute
a similar gain. providing an overall system gain of 120dB or so.

The feeder should be a good-quality, double-screened cable
such as the CT100 or CT125 type. But all coaxial cable has an
inherent loss which is related to frequency — the higher the fre-
quency. the greater the loss. Table I shows the loss per 100m at
specific frequencies for CT100 and CT125 cable. It will be
seen that there is a considerable difference between 1GHz and
2GHz.

Very little information is provided by the manufacturers of
in-line amplifiers, which are all made in Taiwan, Korea or
China. They are supplied pre-packaged with just an operating
voltage/current and a gain figure. either 10. 15 or 20dB, stated.
The one | have says 10dB gain, 15V/50mA required, 950-
2.050MHz bandwidth. It is badged CHY and has the type no.
SA-910LA. F-type input/output sockets are fitted of course.
Such units can. with some difficulty. be prised apart. You will
then see a stripline PCB with perhaps a single active device and
a voltage stabiliser. The units are very cheap to mass-produce.
may well overload if supplied with too much signal, and are
likely to have a high noise figure.

The SA-910LA type has a flat gain while the LA9215 type
has a rising (equalised) gain with frequency. from 10dB at the
low end of the band to 14dB at the top end over 950-
2.050MHz. Thus the LA type is far better suited to compensate
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for cable loss over a long run. A check in Whar Satellite and
Digital TV magazine shows that Myers Satellite, London E17
(phone no. 020 8520 7277) stocks in-line amplifiers with both
flat- and equalised-gain characteristics.

A good-quality LNB may have a noise figure of 0-5dB or
even less, while an in-line amplifier could have a noise figure
of 8, 10 or even 12dB - it’s not usually quoted. Connecting a
noisy in-line amplifier in a long cable run between the LNB and
the receiver. which could have a tuner noise figure of 12-15dB,
will clearly degrade the quality threshold. Nowadays we are
concerned with digital rather than analogue reception, and a
digital receiver will probably provide a signal level and quality
graph or other representation. With Coship receivers this is eas-
ily accessed by pressing the info button. which brings up an
overlay panel that provides many features of the signal tuned
in. Bob Cooper suggests checking the signal quality with the in-
line amplifier in circuit then out of circuit. If there is no
improvement in quality, the in-line amplifier may not be need-
ed. A problem with this is that it means cutting the cable and
inserting F plugs/sockets. The resulting mismatch can introduce
a signal loss of perhaps 2dB.

With these unknown variables it's difficult for the enthusi-
ast lo assess the improvement that might be obtained by adding
an in-line amplifier. Experienced aerial engineers will probably
have little problem in deciding whether an in-line amplifier is
required and where to fit it. One golden rule is not to fit it at
the LNB output. since the higher signal level at this point may
well overload the amplifier. Once the signal has been degraded
you can't subsequently restore it. The best location for an
amplifier is at a point along the cable where the signal atienua-
tion is equal to the gain of the amplifier. For example there
will be a loss of 10dB at 2GHz along 33m (100ft) of CT100

Table 1: Satellite cable loss per 100m

Type 400MHz 860MHz 1GHz 2GHz
CT100 13dB 19.7dB 21dB 29-3dB
CT125 10-7dB 16-1dB 17-4dB 24.9dB

cable (see Table 1). The loss can be made good by adding a
10dB gain amplifier at this point. but bear in mind that the two
F plugs will contribute an additional loss. Bob Cooper further
comments that where a signal splitter is used to feed more than
one receiver the throughput splitter loss may take away more
than you are making up with a line amplifier, so the amplifier
should be fitted ahead of the splitter. An in-line amplifier is
used to make up for cable loss, not to provide extra signal
gain. If a satellite receiver’s front end is driven too hard it may
well overload.

A final point. Good-quality CT100 cable has a copper screen
and an adequate copper braid. Often in modern coaxial cables
the copper ‘braid’ resembles a few strands of cheap Christmas-
tree tinsel. Remember: cheap CT100 is low price but high loss!

The August 2004 issue of SarFACTS (Vol. 9, No. 10), from
which the above information was derived. contains much more
detail. also an article on digital meters where BER/MER is dis-
cussed. A single copy of the magazine costs US$8/Euro 8 plus
air-mail postage. For further information email
Skyking@clear.net.nz

Wanted: Digital sub-board A (part no. 171
158 81 7) for the Sony Model KV28WS2U
(BE3D chassis). Please phone/fax Eastern
TV Services (Lowestoft) on 01502 565
427.

Wanted: 27MHz crystal for the Pace
ONdigital receiver type DTR735. Cash
waiting for an otherwise useless box or
Just the crystal. or alternatively if some-
body knows of a supplier a call would be
appreciated. Why would [ want such a reli-
able part? If you want a good laugh, get in
touch! A.R. Brown. 3 Moorview Court,
New Road. Saltash, Cornwall, PL12 6HQ.
Phone 01752 292 009.

Wanted: Working video PCB for the
Sanyo Model CBP2876. Please phone
Alan Topping on 01905 775 680
(Droitwich) or email
alan.tv@bushinternet.com

Wanted: Operating instructions and ser-
vice manual for the Hameg digital storage
scope Model HM205-2. David Ingrey. 87
The Avenue, Hornchurch. Essex, RM12
4JQ. Phone 01708 449 031 or email
david.ingrey @tesco.net

Wanted: A tuner panel (part no.
20256340SA) for the Toshiba VCR Model
V804B; a tube base (part no. TMP107238)
for the Panasonic Model TX2172 (Alpha |
chassis); and an instruction manual for the
Sony HVC3000P camera. Expenses paid.
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Please phone R.A.B. on 01708 558 792.
Wanted: Old half-inch diameter ferrite
rods. Must be six inches or more long.
Will pay very good money for them. Peter
Tankard, 16A Birkendale Road. Sheffield.
S6 3NL. Phone 0114 231 6321.

Wanted: TYB44007P (MC44007P) lumi-
nance/chroma IC and ST6365 microcon-
troller IC for the Grundig 1000 chassis. or
possibly a scrapped chassis with at least one
of these items in good order. Please email
with price required or phone David Beckett
on 01782 514 692 (Stoke-on-Trent)
davidarthurbeckett@lineone.net

Wanted: An aerial socket for the ITT
Model TX2613 (twist fitting with short
lead and socket at end). Also a pinch
roller for the Akai reel-to-reel tape deck
Model GX260D. Please phone 01268 414
654.

Wanted: Circuit diagram (photocopy OK)
for the Samsung Voyager 10in. colour
portable Model CI2I10R. Also a scrap
Ferguson midi hi-fi Model HFD06 - one
with broken cassette decks/turntable
would be fine as I need just the PCBs.
This unit dates back to 1988. E. James. 8
Bryn-y-Derwydd. Trefin, Haverfordwest,
Pembrokeshire. SA62 5AY. phone 0781
417 6641.

Wanted: Quad 34 or 44 preamplifiers,
405 power amplifiers and FM3 tuners for

spares, also boards and modules for these.
Contact Mike on 0175 861 3790.
Wanted: An AV interface board for the
Tatung 170 series chassis 1o enable a
Model TU8711 dating from 1987 to be
used with a DVD player. The board has a
scart socket and TEA2014 and CD4053B
ICs fitted. Also require the IR receiver
‘light guide’. Parts from a scrap chassis
would be perfect. Will pay postage etc.
Nicholas Arnold, 30 Mere Road. Upper
Wolvercote, Oxford. 0X2 8AN. Phone
07960 646 06! or email
nicholas_arnold@hotmail.com

Wanted: I am having difficulty with a
Philips VCR Model VR447/05 that does-
n’t seem to be listed anywhere. What I
need is a diagram showing the mechanics
of the deck loading system. Can anyone
supply this or identify the deck or indicate
an equivalent model? Please email
paul.gibson@btdigitaltv.com

For sale or swap: Because of a house
move | have the following for sale or
swap: Sharp Model VZ3510, both sides
play MC; B&O Model 3600 music centre,
black: B&O tuner Model NR1001;
Ferguson piano-key VCR Model 3V00;
fifty assorted Betamax tapes, three still
wrapped: eight vintage radio receivers, var-
ious models. Offers to E. Williams please
on 01686 630 637 (Montgomery, Powys).
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AUDIO
FAULTS

Reports from
Geoff Darby
Chris Bowers
and

Philip Rosbottom

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

Reports can be sent by post to:

Television Magazine Fault Reports,
Highbury Business,

Media House,

Azalea Drive, Swanley,

Kent BR8 8HU

or e-mailed to:
t.winford@highburybiz.com

Sharp CD-DP2400

The reported fault with this unit was “all
controls except volume lock when playing
a CD or a tape: power has to be removed
to restore”. This was in fact an almost per-
fect description of a very odd fault. But
there was another factor, which the engi-
neer who brought the unit in had missed. It
made the problem even more bizarre.

If ‘play’ was pressed in say the CD
mode, the disc would spin up and play as
requested. All other functions worked cor-
rectly. You could skip forwards or back-
wards. stop the disc. open the drawer,
change function, anything — until the vol-
ume was altered. The display would then
change correctly to read ‘volume’, plus a
dB level as the control was rotated. When
the control was left at the new setting the
display reverted to track information after a
couple of seconds, as it should — but no
controls other than volume worked! I dis-
covered, by accident. that if the volume
control was rotated rapidly normal opera-
tion of the other controls would sometimes
be restored.

This suggested a software problem so,
as a first move, I decided to reinitialise the
system. You might think that this happens
to a hi-fi unit when mains power is first
applied, but in fact all that happens is a
system master reset. If the system control
was reinitialised, all stored radio stations
would be lost together with timer informa-
tion, clock information, last set function.
last set volume etc. So sleep power to the
microcontroller's core/memory is usually
maintained, by means of a large-value
‘goldcap’.

As I didn’t have the service manual I
was unable to locate such a capacitor with
any certainty. So. with the unit completely
disconnected, I clipped a crocodile lead to
chassis at one end and to a 10< resistor at
the other end. I then stroked the other end
of the resistor around all the microcon-
troller IC’s pins several times. to ensure
that any capacitors connected to the pins
would be thoroughly discharged.

When the system was repowered the
problems had all been cleared. An extended
soak test, with several overnight depower-
ings, proved that the cure was permanent.
G.D.

Aiwa FD-LM88K

A very long time ago, when | was an
apprentice. many parts would be repaired.
made or modified daily. Poor mechanical
design or construction could often be
improved or corrected by a judiciously
positioned screw or washer. Sometimes a
new spring would need to be made, or
reworked from an existing one in the
junkbox. These skills were passed down by

our workshop mentors, and learning them
was an important part of our training.

Nowadays such practices are frowned
upon, and often regarded as bodging by the
university graduates in power. Doubtless
many of the things we did back then were
bodging, and would thus not be acceptable
today. But the lateral thinking and
mechanical skills we learnt all those years
ago can still be pressed into service some-
times, in particular to rescue something
that would otherwise be dead in the water.

In this case the job ticket said ‘CD lid
jammed . It's a motor-driven lid that
opens, clam-shell style. in the top of one
of the two system units. The motor made
an initial grunt, but nothing further hap-
pened. When the case had been dismantled
and the gear train block had been removed
it was clear that two gear teeth had broken
off the quadrant-shaped rack. which is part
of the lid itself. Once they had been found,
jammed in the teeth of one of the drive
gears. and removed the motor drive oper-
ated freely. This left me with the problem
of the missing teeth on the rack. They are
the two that engage with the final drive
gear when the lid is fully closed and at
rest. Thus when the open button was
pressed the lid just bounced as the drive
gear caught and slipped on the remnants of
the broken teeth.

As many of you will know. obtaining
parts for Aiwa products has become nigh
on impossible since the brand was taken
under the Sony umbrella, particularly
small or obscure ones for cheaper products
such as this one. So it was that I brought
some of the old skills and lateral thinking
to bear on the problem of the damaged lid.

Clearly any replacement teeth would
need to be strong and reliable. Thus any
kind of gluing, or profile rebuilding with
epoxy resin, was out of the question. The
rack is about 3mm thick, so I took a
scalpel and planed down the remnants of
the broken teeth to leave a flat surface. 1
then used an 0-7mm PCB drill bit to make
two holes, side by side, at each of the miss-
ing tooth sites. Next I took some 0-9mm
lacquered copper wire and made a sharp
hairpin bend at the end. This was cut off, at
a length of about Smm. and the two ends
were pushed into the previously drilled
holes.

A soldering iron was used to heat the
wire loop until it pushed down into the
tight pilot holes in the rack. I continued
until the top of the loop was level with the
adjacent tooth. The whole process was then
repeated for the other missing tooth. A
small amount of epoxy resin was next
mixed and teased in around the bottoms of
and between the new teeth. This was to
ensure that no movement could take place
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between the copper wire and the remain-
ing, original teeth.

After leaving this overnight to harden
really solidly, I finally touched up the
profile of the newly created teeth with a
rat-tail file. When all had been reassem-
bled, I was rewarded with a lid that oper-
ated as smoothly and faultlessly as the
day it came out of the factory.

This may seem to have been a long-
winded procedure that was not worth-
while in view of the value of the equip-
ment. but in fact it took no longer than a
‘normal’ repair. There was the added
bonus that a piece of otherwise working
equipment had been saved from becom-
ing just another piece of landfill. G.D.

Sony HCD-ED1

There was no power on though the
record and DBFB lamps were lit. When |
carried out some voltage checks I found
that the master control chip IC201 was
faulty. A replacement restored normal
power-on operation. C.B.

Sony STR-KSL60

There was no fluorescent display — only
the function-indicator LEDs lit up.
Multimeter checks on the display board
proved that the supplies to the FL/LED

driver IC were present and correct, so a
closer look was taken at the connections
to FL101’s pins. Inspection with an eye-
glass revealed a hairline crack across the
track that leads to the pad of pin 64. |
soldered a small wire link between the
pin and a test pad on the track just before
the break. This restored the display.C.B.

Sony HCD-ED1

There was an intermittent CD playback
problem with this unit. The cause was on
the volume/power board, where R516
(4709, 5%, 0-25W fusible) was defec-
tive. A replacement restored correct
operation. C.B.

Revox B226
There were a few faults with this CD
player. The display wasn’t visible, the
operation of the CD tray was erratic
because the guides on one side had come
loose and one of the O rings on which it
rests had split, the BD136 transistor in
the power supply was short-circuit collec-
tor-to-emitter because of the excessive
current drawn by the display driver cir-
cuit, and a 220uF capacitor had blown its
top!

The BD136 transistor was replaced with
a BD140, the tray loading rings were

Test Case 503

These chilly autumn days play havoc
with Television Ted’s chest, and the
Test Case workshop’s climate-control
system is not the most sophisticated in
the world. Thus it was that our Ted was
off sick, sitting in front of his fire at
home instead of in front of this Tatung
TV set in the workshop. In fact the set,
Model V25NEFO (E chassis), was in the
tender care of Real Technician. along
with all the tellies here, and for the pre-
sent he was stuck with it. The symptom
was simple enough: no picture, no
raster. Sound was present and correct,
and the power supply was working
properly, with 150V at the line output
stage. Ready for more?

The line timebase was actually run-
ning, but only at half-cock so to speak.
It couldn’t muster enough energy to
light up the picture tube. RT soon dis-
covered that the waveform at the collec-
tor of the line output transistor was
wrong. It peaked at only about 600V
and the duration of the flyback period,
normally about 12us, was 22us. A quick
bone-up on the theory of line output
stage operation reminded RT that the
flyback consists of one half-cycle of
oscillation of the resonant circuit formed

by the line output transformer and its
tuning capacitor. In this chassis the line
output transformer is T402 and the tun-
ing capacitor is actually a combination
of three components, C419 (3:3nF),
C420 (6-8nF) and C421 (22nF). RT
unsoldered one end of each of them,
then checked them all with a digital
capacitance meter. Each one measured
correctly, within about five per cent. and
they all looked OK physically. So they
were soldered back into circuit and
attention was turned to relevant compo-
nents nearby.

The EW modulator diodes D404 and
D405 proved to be OK when tested.
likewise the line output transistor
TR401. Maybe the line scan coils were
somehow loading down the output
stage? They were easily disconnected by
pulling out plug 402, but this action had
no effect on the voltage waveform at
the output transistor. Could there be
something wrong with the line drive
waveform? The oscilloscope showed
that it was perfectly OK, with the cor-
rect amplitude and timing, and the line
output transistor was certainly being
turned off by it at the correct point with
respect to the video waveform. So the

replaced and a new 220uF capacitor was
fitted. These were the easy things. The
display in this model has a special illumi-
nation circuit — normal models use stan-
dard bulbs. A ferrite toroid drives an illu-
minated back plane that needs 110V AC
and costs about £140 to replace — a dim
display is a sign of impending outlay. In
this case the transformer also needed
replacement. The owner didn’t want to
replace it because of the cost and the fact
that he used the display in a pair of
Meridian digital speakers. through the
digital output.

My thanks to a Revox service engineer
in Cheadle, Cheshire for information and
help with this one. P.R.

Nakamichi BX2

This cassette deck dates from 1983. After
repairing the usual idler (between the
reels) problem. which causes no fast for-
ward/rewind or play, I found that with
some cassettes the output from one chan-
nel (left) was lower than that from the
other. After tweaking the record/playback
levels I discovered that the metal plate
behind the cassette, the one that covers
the cassette workings, wasn't located in
the guide pin slots. So everything had to
be reset to the correct levels. P.R.

cause of the problem had to be the out-
put transformer, RT reasoned. He had a
perfectly good one on a cracked PCB in
the scrap pile. It was transplanted to the
patient on the bench — with no effect at
all on the fault!

At this point some desperation set in.
The tuning capacitors and EW diodes
were checked by substitution, the EHT
cap was removed from the CRT (it
then jumped slightly each time the set
was brought on), and another deflec-
tion yoke was tried. As none of these
measures provided either a cure or a
clue, Sage was consulted. After a
while the set was brought to his bench,
and the full sorry story of the symp-
toms, the searches and the substitu-
tions was poured out to him.

Having ensured that everything, com-
ponent- and connection-wise, was pre-
sent and correct, Sage got the fault up
and sat there dabbing his oscilloscope
probe around the line-scan circuit.
Within a few minutes he had the cul-
prit in his hand, and the set worked
correctly once a replacement had been
fitted. So which scan component had
been faulty? For the answer, turn to
page 59.
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BFRREEDOM BE VISION

MAIN DEALER:

Freddie’s Satellite Shop

64 Chadwell Heath Lane
Romford, Essex RM6 4NP

Tel. 020 8586 4111

Fax: 020 8597 6295

E-mail - sales@liberty-sat.com

Web site - www.liberty-sat.com

LiBenTyY — FTA 786 ,
« Offering 4000 TV and Radio channels™

« Separate TV /Radio List and Favorite gf:)up

« DiSEQC 1.2 function and USALS funetion

+ Small size (260x180x55mm)

« Games Included: Tetris, Block out

+ 12 languages OSD, (English, Arabic, Russian, French, German,
Italian, Spanish, Polish, Turkish, Persian, Dutch and Greek.

- Fast channel switching and downloading’

LiseRTY - Cl 9800

+ 2 slots common interface

+ Offering 4000 TV and Radio channels

- Separate TV /Radio List and Favorite group

+ DISEqQC 1.2 function and USALS function

« Small size {260x180x55mm)

+ Games Included: Tetris, Block out

« 12 languages OSD, {English, Arabic, Russian, French, German,
Italian, Spanish, Polish, Turkish, Persian, Dutch and Greek.
Fast channel switching and downloadlnngberty C19800

DEALERS:

Kent: JAY'S Satellite and TV Tel: 01474 537746
Lincolnshire: T K Electronics Tel: 01525 344102
Dagenham: RTV Satellite Tel: 020 8592 5152

W — =i

\ Dishes, Cams, LNBs, and other satellite related equipment also available.

semncounucrons
Over 34 00 O rypos ot

wivalen 5 1

Some suppliers just won't help. We will

‘We ta ke your hassle work really hard to find those difficutt

| parts - just ask and let our ‘no holds barred’ enquiry hound work for you.! I 1
._and look at the ==
speccial offers._.....

BUT11A @@ each BUT11AF @C1bP each
BUB0SA @@ each Fully wired scart lead GERA»

a slight inconvenience....
ceeeyou must buy more than once.

BU20BA X 5 75p ea '{'JEA201 8A X 5 99p ea
BUS0OBA X 5 79p ea X 5 59p ea
BUSOBAF X 5 85p ea X5 29p ea
BUS08BD X 5 89p ea SZOOOAF X5 84p ea
BUT11A X 5 29p ea TDA36538B X5 55p ea
BUT11AF X 65 47p ea TDA3654 X5 82p ea
Philips type 1.2 volt Back up battery X5 59
Philips type 2.4 volt Back up battery X5 120p ea
Scart - Scart lead 1.5m Fully wired X2 89p ea
Positor PT37, TH98009 (Wh G) X5 59p ea
Thom TX100 Chassis 110 DGR LOPTX each £11.24

£11.63
snrowv crslc csllroest owrw
fasll grsncer

Phillps CP90 Chassis LOPTX
e-._.cnnncl
for

weslese: (R Ko N RN B

Remember £1.50 post & handling
All major credit cards accepted

cuiu ogue oui NOW

cameras, monitors, switches
quads, multiplexers, the lot,

|7WAT¢I'I SLIDESON TV
MAKE VIDEOS OF
YOUR SLIDES
DIGITISE YOUR
SLIDES

(using a video capture card)

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

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

47MIR size 60x36x27mm with 6 infra red LEDs (glves 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 wnh a hxed focus pin hole Iens for hiding behind a
Ve SMANEROIE.. ... £35.00 + vat = £41.13
40MC size 39x38x27mm camera lor 'C mount lens these give a much sharper image
than with the smaller lenses... = e £32.00 + vat = £37.60
Economy C mount ienses all flxed focus & ﬁxed iris

VSL1220F 12mm F1.6 12x15 degrees viewing angle................
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
VSLB020F 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
VWL8B13M  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 orbitel
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 ... bttt TS ST o . £7.46+vat = £8.77

Please add 1.66 + vat = £1.95 postage & packing per order
JPG ELECTRONICS
Shaws Row, Old Road, Chesterfield, S40 2RB

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

..£15.97 + vat = £18.76
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e-mail: sales@wiltsgrove.co.uk
hitp://www.wiltsgrove.co.uk

35/38 River Street, Digbeth, Birmingham B5 5SB

TEL. 0121 772 2733 -

FAX: 0121 766 6100 OFFER VALID UNTIL THE END OF OCTOBER 2004

MAGNIFYING LAMPS

¢

NEW REPLACEMENT REMOTE CONTROLS

Make/Model Price(£ Make/Model Price(£ Make/Model Price(f Make/Model Price(£] ”
——" /
AlWA Jve PANASONIC SONY . 7 /
HVDH1EK 7.95 AVIZWFT1EK 6.95 TX29AS1C 545 KZ32TS1E 595 \"5- a ’ L)
HVDH1K 7.95 AVI2WFTI1EKS 6.95 TX32DK1 545 KZ42TS1E 5.95 »r > d f
AV3I2WFTIEK 695 TX32DK20 545 RM932 5.95 L 4
AKAI AVI2WRFTI1EKS 6.95 TX32DT40 545 RM933 5.95 . A
CT2010TXT (BZUT\csg ca21 5.95 TX32PB50 w545 4
CT2110 ] 59 CV14EKB 595 TX32PF10 545 TOSHIBA ~ -
CT2110T : 595 CV14EKBMW 595 TX32PGS0 545 21N218B 5.95
CT2110TXT st CV14EKS 5.95 TX32PK1 545 24W338B 5.95 order code
CVT14 5.95 TX32PK25 545 28N13F2 5.95 TL-3000
ALBA CVT14EKB 5.95 TX32PK3 5.45 28N23B 5.95 k
DVD108XI / 995 cvT21 595 TX32PL1 ! 5.45 28N33F 5.95 £32.45 ¢ "
CVT21EK 595 TX32PL1 1545 28W23B 595
BUSH cy21 595 TX32PS12 5.45 28W278 5.95 order code
6692D | 695 CY21EK 595 TX32WDSDP | 545 28W338 5.95 L TL-3005
66930 695 CY21EX 5,95 ! 545 28BW33G 5.95 L £29 95 I
76920 ,' 695 RM-C51 6.95 | 545 28W378 5.95 * L
7693D, 6.95 VT14 5.95 5.45 28WT988 5.65
DVD 595 V121 595 5.45 282ZD268 565 |FEATURES:
DVD 52 8.95 545 28ZD26P 5.65
8.95 LG 545 28ZH36P 5.65 ® Professional, low heat magnifying lamp with extra large lens.
DVH\ 7.95 DC593NIQ 7.95 TX47PT1F | 545 2827298 5.65 ® 40 or 45 extension arm.
et g\‘ﬂg?g ;gg wazagg? " g:g gg:gga ggg ® High light output enhances clarity and low heat increases comfort.
d . A i h )
DV6T721P-AP4 895 DVC8700 795 TXW28R4 545 20N23G 5.95 F“"‘.’ﬁa"’“s‘ame internial spring arm can hold the head in any
SDB100P 895 TXW28RAF 545 29v248 595 position. ) )
LUXOR TXW32D4F 545 29v24D 5.95 ® |deal for professionals, hobbyist, craftsmen, needleworkers and
DANSA1 337117 595 TXW32D5F 5.45 32wWa3s 595 beauticians.
DVD955 with DISPLAY 9 95 338127TX - 5 TXW32R4F 545 32WH37G \"GiS
518127TX i 59 32WT98B 5.65
FINLUX " " SCHNEIDER 327D268 | 565 SPECIFICATION:
14B61TX 5.95 ORION g DvD855 995 32ZD26P | 565
20861TX 595 DVC5000 / 5795 DVDB56 9.95 322D36P | 565 TL-3000 TL-3005
21861TX 5.95 / 32ZH36P '5.65 Lens Material  Glass Glass
PACE 1 SHARP 32ZH3TP; 5 65 Lens size 7 x 8 2% S
GOODMANS DSR200 ,5 95 DVNC55H 895 322P18¢ 5‘65 Dioptre 3/5 dioptre 3/518 dioptre
GDV132 9.95 DTR730- 1'5.95 DVNC60H 8.95 32ZP3BB 5.65 Light source 110V-120V / 220V-240V  110V-120V / 220V-240V
GTV66W2DT 6.95 DTR735IM 595 DVNC70H 895 32ZT2! 5.65 2 x TW fluorescent lamp 22W circular fluorescent lamp
GTVBIW2DT 695 DVRS50 / 595 SONY 33H2 595 Standard Mount Table bracket Table bracket
KGT1T31321 6.95 DVRS500 G4 5.95 J4VH26P 5.65
KQD1T49721 695 DVR5Q0 G6 595 ?gg:g;:%gu g-gg
TB1540 6.95 DVRS01 5.95 y
T1540 ass || ovgluly sos || EDORS  goe 2 CHANNEL REAL TIME DVR
TOVD1450 e ] KD28DX40U 595
TVD1540 695 PACIFIC | DI 595 | order code
Dvoi’rm. | 5.95 KD28L10U 5.95 £ 2 9 9 00
GRUNDIG ovorso 095 KD32DX100 5.95 AV-6076 - DVR 4 Channel real time .
GR1000 8.95 : KD32DX 100U 595
PANASONIC KD32DX150U 5.95 o 3 5 00
HUMAX TX21AS1 5.45 KD32DX40 5.95 AV-6077 - DVR 4 Channel real time with LAN £ 4 .
CI15100 595 TX21CK1C 5.45 KD32DX40U 595
CI5100C 595 TX21MD4C 545 KD32DX50 5.95 REAR VIEW FRONT VIEW
CR3510 5.95 TX21MK1CM 545 KD32DX50U 5.95 -
CRC15500 \.5%: TX25AS81 545 KE32TS2E —-95 R
CRCI5500 S TX25A$10 5.45 KE32TS2u 95 Tams ".',i_ i E A iWara iy A - r_——ﬂ-
F13000 ' 595 TX25CK1C 545 KE42TS2E I 595 L B ma 9 -ﬁ. _iders [ ke b -' .
FI5000 / 595 TX25LD4 5.45 KLV15SR1 595
FIFOX g 595 TX25LD90 545 KLV17HR1 5105 o
FTVS600 sﬁs TX25LK1 545 KV24L535/ REEl] FEATURES:
IRC15400 5,95 TX25MD4C 5.45 Kv24L5358 595 ® Device can be performed as a VHS system with live, playback & video recording.
IRCI5400 g5 3 Sh] 5 KV24L53 ] 9.95 ® Supports various types of cameras with real, live mode display.
NACI570 95 TX25MK1C 5.45 KV24L$35U 595 . . . N - .
NACIS7! /595 TX25SLAF 545 KV28DX40 / 595 ® Device operates in hardware base with no operating system necessary for more reliability & stability.
NAFOX f 5'95 TX25XD4 545 KV28DX40U | 595 ® Contrast, hue and brightness are adjustable for each camera individually.
RG300! A 595 TX25XD90 545 KV28EXE68U ! 595 ® Supports up to 2 hard drives (HDD) from 40GB to 120GB compatible.
RS101 595 TX28CK1C 5.45 KV28LS35 J' 595 ® Support for both colour and monochrome cameras.
RSO101P 595 TX28DK1 545 KV28LS358 / 5.95 ® Playback record can be searched by time or by event list.
x:gzﬁg f gg: ;igg?gfo g:g zzgtgggs gg: ® Selectable recording qualities (best/high/medium/low)
! . ) ) ' .
300 / 595 TX28LDADP 5.45 KV28L536 / 595 ® Recording can operate manually or gets activated automatically when alarm is triggered.
VAF 595 TX28LD90O 5.45 U 5195
e~ TX28LKA 545 v2oL SNt 595 | SPECIFICATION:
ITT TX28MD4AC 545 KV2BLS60E 5.95
a7TH2 5.95 TX28MK1CM 545 KV28LS60U 595 'F;';as?)fu:f;'e'" Display ;‘;(f’f a0 — e
37H2VT 5.95 TX28PB50 5.5 KV29FX648 5.95 Record 840 x 224 640 x 272
51D30VT 595 TX28PK1 — 545 KV29F X64E 5.95 Wdeo input BNC x 4
51H2 5.95 TX28PK10 545 KV29FX64K 5.95 Video looping outpul BNC x 4
51H20 595 TX28PK20 545 KV29F X66E 5.95 Vg0 olput BNC x 1
51H20VT 595 TX28PK3 545 KV29LS30E 5.95 Dispiay frarme 4x 30 FPS 4 x 25 FPS (field per second’
51H2vT 5.95 TX28PK3F § 545 KV29LS30K 5.95 Recerding f-ame rate (QUAD) Max 30 FPS Max x 25 FPS
55D30VT 595 TX28PL1 545 KV29L.S30U 595 Recording frame rate (MUX) Max 30/ 4 FPS Max x 25/ 4 FPS
55H2 595 TX28PL10 545 KV29LS358 5.95 Storage media Max 2 IDE Hard Disk
55H20 5.95 TX28PS5 | .45 KV29LS35E 5.95 Image format M-JPEG
55H20VT 595 TX28SL1F a5 KV29LS$35K 5.95 Compress “ate Low: Bk bytesffield Medium' 10k bytes/fieid
55H2VT 595 TX28XD4 . 5.45 KV29LS608 5.95 High 15k bytes/field best. 20k bytes/field
TX28XD8O | 545 KV29LS60E 5.95 Recording Mode Manual / Alarm / Schedule
JVC szgAxo 545 KV29LS60K 5.95 Playback speed Fat forward x2 x4 x6
AV24WTSEKB G5 szgp.sgo V 545 KV32FX688 5.95 Fast reverse x6
AV24WTSEKS 6.95 szg 545 KV32FX68E 595 Frame by frame forward playback
AV28CT1EKB 695 X29, K1OF 5.45 KV32FX68K 5.95 On screer display & setup Time/date/setup menu
AV2BT25EK 6.95 K 4 KV32FX 5 Alarm input x4
AV28T25EKB 695 Txi 29 / 242 KV3§LSg:lBJ 235 Relay outut NO or NC programmable contact x1
AV28WFT1EK 6.95 5.45 KV32LS35¢ 595 Password control one for HDD format
AV2BWFT1EKS 695 TX29A 545 KV32LS350 BSSRN| Jloten delecticn AL
AVZBWTSEK 6.95 TX29AL1 5.45 KV32LS36U 5.95 \B/.%Z::;os :::
:zg:x;gg‘(g g-gg TX29AL10 545 KV32L.5608 5.95 Koy THER Voa
N 0% TX29AL30 ack) KV32LS60E BT Power input AC 90-260 V input (60/50Hz)
AV32WFT1 6.95 TX29AS1 545 KV32LS60K 595 Dimensions (H x W x D} 55 x 432 x 321 mm
TX29AS10 545 KV32LS60U 5.95 Weight 4.5Kg

*All tems are subject to Availability, Carnage & VAT. E & OE.
Prices & Offers subject to change without prior notice.

*"*TRADE ONLY"**"

Freefax Ordertine: 0500 55 0505




TV FAULT

Reports from

Philip Salkeld
Martyn S. Davis
Dave Gough
Graham Richards
Glyn Dickinson
Arthur Jackson and
Charles Ritchie

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

Reports can be sent by post to:

Television Magazine Fault Reports,
Highbury Business,

Media House,

Azalea Drive, Swanley,

Kent BR8 8HU

or e-mailed to:
t.winford@highburybiz.com

FINDING

Sharp 28JW73H

The customer had complained about a
black dot on the face of the tube — the set
was apparently OK in all other respects.
When it was brought in I noticed that
there was a phosphor dot burn mark. As
the set was still in warranty, I ordered a
new tube. When this arrived I fitted it and
returned the set to the customer.

Four months later the set came back
with the same fault. The first time the set
had come in I had checked with the Sharp
website to see if it was a known fault. On
this second occasion there was a bulletin
on the problem. The cure is to change
zener diode D1307 from a 56V to a 6:2V
type (part no. RH-EX0584BMZZ). D1307
is mounted on the print side of the panel,
beneath the line output transformer.
Unfortunately the CRT had to be replaced
again. P.S.

Philips 32PW6515/05 (A10E
chassis)

There was no sound or picture, just a tick-
ing noise. Some quick checks showed that
the BU4508AX line output transistor
Tr7410 was short-circuit. I couldn’t find
any cause for its failure, so I fitted a
replacement. The set then came on and a
long soak test proved that it was OK. The
part no. for the transistor is 55089127.
P.S.

Samsung WS24V53N

The symptoms with this in-warranty set

were sound and a bright raster. I carried
out a quick check to establish whether the
220V supply was present at the tube base
panel. It was present at one side of R519
(47Q. 0-5W) but at the other side there
was a short-circuit reading. The culprit
was the STVS5109 RGB output chip
IC501. I've had similar trouble with the
Vestel 11AK19 chassis. P.S.

Sony KV24LS35U (FE2 chassis)
Replacement of a faulty line output trans-
former, which blows the line output tran
sistor, is a well-known and straightforward
fault with these sets. After replacing these
items this set sprang to life, but I noticed
that the picture regulation altered with
changes in scene brightness. I decided to
check with Sony, and was pleased to find
that it’s a known fault. The components to
check are the following resistors: R516,
R517,R518. R510, R528 and R529. In
this case R518 (1:5kQ) was open-circuit.
It's a surface-mounted component. P.S.

Bush WS7673SIL (11AK19
chassis)

The customer complained of loss of output
from the AV2 connector. Sound was pre-
sent. but there was no video. AV] was
OK. As a first step I replaced the scart
socket, in case the customer had damaged
it. but this made no difference. So a fax to
Bush technical seemed a good idea. I was
told to check the surface-mounted resistors
RO83 (75Q) and R084 (47Q) and. failing
that, to check for a hairline crack at the
AV?2 socket edge. The latter turned out to
be the cause of the trouble. P.S.

Hitachi C28W430N-311 (A7
chassis)

We’ve had three of these sets in recently,
all with the same problem — popping or
crackling from the right-hand speaker.
Needless to say they were all lined up on
the soak test bench for days with no sign
of the fault. I decided to check with
Hitachi technical, who were aware of the
problem. I was told to resolder R4005 at
the top and bottom of the PCB. Since
doing this the three sets have been
returned with no further complaints. P.S.

Hitachi 28W440N (11AK33
chassis)

This set was dead with the 2SD2579
(BU2508AF) line output transistor Q602
short-circuit. The part no. is VS30016869.
Once a replacement had been fitted the set
powered up with an under-scanned picture
and EW distortion. The culprit was C611
(3:9nF, 2kV), part no. VS30014943.
According to Hitachi failure of Q602 can
be caused by spurious spikes. A modifica-
tion is recommended to avoid this possi
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bility: wire a BA159 diode directly across
the base and emitter of Q602, with its
cathode connected to the base.

In another of these sets the line output
transformer, part no. VS30001441, had
failed in addition to the above compo-
nents.

By way of interest the service mode
is entered by pressing the remote-control
unit’s blue key followed by 4725. It
wasn’t necessary to do so with these
faults. ML.S.D.

Thomson 28WT25US (ICC17
chassis)

The fault symptom with this set was ver-
tical lines at the left-hand side of the
screen. This is line ringing, which occurs
when RL26 (1kW, 0-5Q carbon) in the
feed to the line scan coils goes open-cir-
cuit. The part no. is 10393870. Replacing
this resistor usually cures the fault. If
there is still a small amount of ringing,
replace the line linearity coil LL26 (part
no. 10526140) and if necessary the line
output transformer. M.S.D.

Toshiba 32wW8DB

We’ve had several of these large
widescreen sets in with faulty tubes. This
set was dead however, because the
STRS6709 chopper IC Q801 was short-
circuit between pins 1, 2 and 3. The 3Q,
15W surge-limiter resistor R810 had also
failed. A careful check on all the diodes
associated with Q801 showed that they
were OK, so replacement of R801 and
Q801 completed the repair. M.S.D.

Thomson 52RW87E (RPC21-
ICC21 chassis)

This monster set kept switching off to
standby then coming straight back on
again. The fault was intermittent, and
there didn’t seem to be any pattern to it.
The mains lead, mains plug and wall
socket in the house had been replaced in
case there was an intermittent mains con-
nection. All this was to no avail, so the
set was brought into the workshop.
Fortunately the innards can be removed
in one block and then powered up on the
bench. It was then immediately apparent
that one of the tube bases was arcing over
within the socket assembly. A replace-
ment cured the fault and a soak test con-
firmed that all was now OK. M.S.D.

Sanyo CE32WNS5B (EB6A
chassis)

We’ve had several of these sets with
intermittent or no sound. In every case
resoldering IC801°s pins has cured the
fault. It’s a reasonably-sized surface-
mounted IC that’s on the underside of the
main board. A standard iron, lamp and

magnifier are all that’s needed. M.S.D.

Hitachi C2842 (11AK19 chassis)
There was a standard EW fault with this
older set. The circuit diagram can be
found on Hitachi’s excellent Esta D2
disc. This showed traditional EW drive
and diode modulator circuits. The driver
FET Q603 feeds the diode modulator via
€620, L604 and R629. A quick cold
check revealed that R629 had died. It’s a
2-7Q2 safety resistor in this model. A
replacement from a scrap set cleared the
fault. M.S.D.

Wharfedale CTV850

This set was dead with the mains fuse
VAG603 open-circuit. A check on the
BUZ90A chopper FET T602 showed that
it was short-circuit. I also replaced the
TDA4605-2 chopper control chip, as a
precaution. Once satisfied that there was
nothing else amiss | powered up and was
rewarded with a working set. D.G.

Portland P14F5

The customer said that this combi unit
would work only when it felt like it. |
could get it to come on only momentarily,
after repeated pressing on the front-
mounted standby button. The unit had to
be stripped down. Once I had the main
board on the bench, under the inspection
glass, the cause of the problem was obvi-
ous: the PCB-mounted, tactile-type stand-
by switch SWO08 was badly dry-jointed.
Once it had been resoldered and the unit
had been rebuilt it worked faultlessly.
D.G.

Toshiba 218D9H

This set had field collapse of the type
that’s quite common with Toshiba sets:
there was the usual band of thinly-spaced
lines above the collapsed frame line. As
always capacitors are suspect, and I found
that C303 (2-2uF, 50V) was leaking. A
replacement restored the field scanning.
D.G.

Schneider STV2502T

All this Asda TV set produced was a
glowing LED and a ticking/pulsing
sound. After some visual checks I con-
nected my meter to the S2055N line out-
put transistor, which was short-circuit at
all terminals. Checks on the line output
transformer with my LOPT tester then
confirmed that this was also faulty. All
was well once a new transistor and trans-
form had been fitted. D.G.

B&O L2502

The symptoms with this set were sound
but no raster — the screen was black. |
suspected that someone else had looked

at it, as the cabinet screws were loose. |
decided to turn up the setting of the Al
control to see what this would produce.
The result was a thin horizontal line
across the screen. Checks at the
TDA2170 field output chip IC2 con-
firmed that it was the cause of the trou-
ble. It’s not cheap, but a replacement
restored normal operation. D.G.

Amstrad CTV2880

This set was stuck in standby. I was
unable to obtain a service manual, so |
had to spend some time looking around
on the chassis. I discovered that the
standby transistors Q903 (2SA1013) and
Q905 (2SD1543) weren’t operating,
though Q903’s base voltage rose to what
seemed to be the correct level with the
remote ‘on’ command. The two transis-
tors had already been replaced. Looking
closer, I found R924 (100k2) which is
the base-bias resistor for Q903. It had
risen in value to over 250kQ. A more
substantial metal-film resistor was fitted,
curing the problem. G.R.

NEI NE3743

This 14in. portable was dead with a short-
circuit reading across the source and
drain connections of the chopper FET
Q801. The FET was blameless however,
the chopper transformer TR802 reading
short-circuit across all its primary con-
nections. All that was required was to
replace TR802 and R809 (0-4722, 0-5W).
G.R.

Tatung E chassis

This B-grade set had no model number
on it. The problem was intermittent
video, and I noticed that the video switch
chip IC202 had been overheating. A
replacement also started to get hot. This
was because the 8V regulator transistor
TR806 was producing 11V at its output.
Closer examination showed that the asso-
ciated 8V zener diode ZD821 had been
clumsily fitted next to the regulator’s
heatsink, with the cathode end not proper-
ly soldered and its leg touching the
heatsink. All that was required was to
reposition and resolder ZD821. G.R.

Sharp 51AT15H (5BSA
chassis)

There was no line drive because Q603
(BC547) had failed. As there’s no trans-
former in the line driver stage, Q604
(BC636) and Q602 (BC635-16) should
also be replaced. The line output transis-
tor Q601 is type BUSO8DFI: only this
type should be fitted, as ‘equivalents’
may well overheat. Note that the HT
(cathode of D708) is 114V, not 105V as
shown in the manual we had. G.R.
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Grundig M95-410/9

This set is the size of a small bungalow.
The complaint was very poor focus. As
the set uses a separate EHT multiplier
with an integral focus control I obtained a
replacement and fitted it, all to no avail.
The cause of the fault lay on the dynamic
focus PCB, where the series-connected
capacitors C64001 and C64002 (both
1-5nF, 6kV) were faulty. While waiting
for replacements I found that the set func-
tioned without them, with little deteriora-
tion in picture quality. The part no. is
8502-200-066, Willow Vale 81066A.
G.D.

Sharp 28JF73H

The complaints with this ultra-flat screen
set were no picture, a funny noise and a
smell. The CRT base socket was arcing
merrily. A new one didn’t help, and it
turned out that the line output transformer
was being rather generous with its Al
and focus supplies. Amazingly for a
Sharp set, a new (expensive!) transformer
restored normal operation with no further
problems. The Willow Vale code for the
transformer is 27983LT. G.D.

Bush WS7671 (11AK19 chassis)
This 32in. monster is fitted with a modi-
fied 11 AK19 chassis. As it was tripping |
went straight to the line output stage, but
there was no short here — and the tripping
was much more rapid than usual.
Unloading its various outputs pointed to a
power supply fault, especially as the
chopper FET was running warmer than
usual. [ replaced the 1-5MQ resistor
(R816) that causes odd faults, also vari-
ous diodes with upgraded parts, all to no
avail. The FET and IC were blameless
too. There was only one thing left, the
chopper transformer TR802. This turned
out to be the culprit, though I could find
nothing obviously wrong with the open-
construction original. Fortunately it's
cheap! G.D.

Thomson 28WR23UG (ICC17
chassis)

This set had failed three days out of guar-
antee. Currys had diagnosed a faulty line
output transformer, but was unwilling to
bend the rules. So the customer
approached us. The LED flashes, two fol-
lowed by seven, confirmed Currys’ diag-
nosis. Internal burning was revealed when
the EHT lead was released, providing fur-
ther confirmation. But the symptoms
were the same when a replacement trans-
former had been fitted. Then, remember-
ing the TX92 chassis, I checked the trip
associated with the beam limiter. Sure
enough TL59 (BC857B) and TLO2

(BF422) were both short-circuit.

Replacements restored normal operation.
It’s worth noting that the faulty trans-

former was the newer black type. G.D.

Sharp 28JW73 (GA20 chassis)
This set was dead with the TEA1507
chopper control chip IC701 blown apart.
No other fault could be found on the pri-
mary side of the power supply so, as
these sets are usually very reliable, we
decided to check with Sharp technical.
We were told that a few such failures
have been caused by the HT rectifier
D755 going short-circuit. It’s thought to
fail in some unusual manner, as a typical
short across the HT rail does no damage.
In this case IC701 and D755 were the
only faulty components. A.J.

Hitachi C32WD2TN

This huge set was dead. When we got it
to a serviceable position and carried out
some tests we found that HT was reach-
ing the chopper transistor but no drive
was present. Checks around the UC3844
chopper control chip 1C900 showed that
there was no supply at pin 7. There was a
very low resistance reading between this
pin and chassis. As the leak remained
when pin 7 was disconnected, it was clear
that ZD902 (BZV85C18) was the culprit.
This was the only faulty component. A.J.

JVC AV29SX1EK (JA chassis)
These 29in. sets produce excellent sound
and picture quality with good reliability.
One problem however is total or partial
field collapse caused by failure of the
TDA8350Q output chip 1C401.
Replacement of this IC alone provides
only a short-term cure. For a permanent
cure fit JVC’s field modification Kit, part
no. TPCE-0051. This kit is also available
from SEME under part no. RK204G. A.J.

Philips 29PT6773/05 (MD1.2E
chassis)

This set worked all right with scart
inputs, but no channels could be tuned in.
Checks showed that the tuning voltage
was missing at the 33V regulator. Tracing
back to source, R3568 (100kQ 0-5W in
this model) was found to be open-circuit.
It’s in the power supply area of the main
PCB and is connected to the 140V HT
rail.

This model has a beautiful piano-finish
cabinet and an excellent-quality tube. I
doubt whether more recent sets could
match the picture quality. A.J.

Samsung CI683CNG (S51A
chassis)
The job ticket said “dead™, but checks

showed that the power supply was trip-
ping. A lot of time was spent eliminating
items on the primary and secondary sides
of the circuit, but nothing obvious was
found. The voltages on the secondary side
all rose to about ten per cent of the correct
value. The cause of the trouble was even-
tually found to be C814 (850pF, 1kV)
which had an 8kQ leak. It’s in parallel
with the HT (B+) rectifier D805. A.J.

Sharp 28/32 JW73 and JF73
(GA20 chassis)

These widescreen sets have proved to be
very reliable, but you can get the dead or
intermittently dead (with a fizzing sound)
symptom because of a poor-fitting
plug/socket connection where the incom-
ing mains lead is attached to the PCB. A.J.

Black Diamond BD21T (11AK19
chassis)

The BU2506DF line output transistor
Q605 was short-circuit because the HT
was excessive. When [ replaced Q605
and the CQY80NG optocoupler IC801
the HT returned to its correct value,
115V, but there was field collapse.
Replacing IC701 (TDA8356) cured that,
but the result was a bright raster with fly-
back lines. This fault was cured by
replacing IC901 (TDA6107Q) and R914
(47Q) on the CRT base panel. C.R.

Grundig P37-731 (CUC7303
chassis?

Tuning drift was the problem with this
set. Before doing anything about it |
decided to resolder the connections to the
snubber capacitor C669 (1nF, 1-6kV) and
check the ESR of the mains rectifier’s
reservoir capacitor C626 (47uF, 385V),
as these items are well known for causing
power supply blow-ups.

Back to the tuning drift problem. A
replacement tuner didn’t make any differ-
ence, and the 33V tuning supply across
D683 (ZTK33B) was rock steady. A
point I noticed was that tuning didn’t stop
when a station was found. Slight adjust-
ment of the vision demodulator coil F130
cured the fault. C.R.

Black Diamond BD14T
(11AK20S chassis)

This set produced a very dim picture.
When checked, all three cathode voltages
were high. The fault gave the impression
that the tube’s G2/A1 voltage was low,
but it turned out to be correct. The picture
was restored to normal brightness by
replacing diodes D901 and D902 (both
type 1N4148) in the beam-current infor-
mation (BCI) circuit. These diodes are on
the CRT base panel. C.R.
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[ Horizon Digital Satellite Meter

HDSM

Signal Strength and BER displayed together
32 Transponders or 16 satelltes, horzontal & vertical

[ Horizon Digital Terrestrial Meter

HDTM

Displays Signal Strength {R.F level) and Pre and Post BER
together

Audible tune-in, with back hight *  Fastand accurate Pre BER in real time for easy pointing of aert o+ Costeffectve
DVB, C&Ku band, Mpeg, V Sat compatible al via built in COFDM, PASS and FAIL indication In real time *  Small and Compact
Input dynamic range -65dBm--25dBm s 32 pre programmed transmtters (via website) or all channel ¢ Self powered via rechargeable NIMH batteries
Input connector Ffemale Input imp 75 ohms RiERthouch *  Measure two sats at same time
Symbol Frequency rate from 1 Msps-45Msps *  Audble tune-m, with back hght »  Powered via built in battenes, charger or recewer
Unwersal charger 100 V - 240 V A/ 12W Intelligent P e O *  Large graphic LCD display for all information
Charger (CE approved) with defta V detta T detection Fast £ 2k Si¥imode * Quick access keys for most functions
charge, then Tnckle *  Automatic constellation «  Digttal accurate and sensitve
Run iime with full charge (single LNB): Minimum 3 hours R =cceIEuoU L bapds ¢ Builtin backlight
from 2.4Ah NIMH battery ¢ RFinput range 167-862 MHz o Bullt In sounder
Figute of B mains nput connector. 2.1 mm Female PSU plug ¢ Input dynamk range ~72dBm~-20dBm *  Measure votage current and RF signal level, 22 K
for external charge via supplied car charger * Input connector BNC. input imp 75 ohms Loop through tone and DiSEqC
. uilt In universal charger 100-240 V Ac /1 Intelligent L n generate 22 K tone and Di nd high or
B Gt et ] S T T LT cahargerl;(Eear;;mved?wnh deltaov detla/ Tzdrtledlon gFast clot«r vgoenage loﬁNB SLsgih o
R TiangeIIo0 21 501z charge, then Tnckle *  Supplied with NIMH batteries, mains charger, car
Computer intertace. Senal Port (COM 1,2.3 or 4) for o Run time with full charge Minimum S hours from 2 4 Ah charger, 2 x F to F leads and leather carrying case
Upgradeable software on sateliite settings NIMH battery *  Option in setup for vanous defauits including
RF level can be displayed in dBuV (accurate to +-1dB) or *  Figure of 8 mains input connector. 2.1 mm Female PSU plug different languages
finear scale (256 steps). Feature available 1n set up mode for extemal charge via supplied car charger
O/ (carmer norse) & displayed i dB . azzp:;e{r ;m;‘c:"s&nal port {Com 1-4) for upgradeable soft Specification
Quality (Pre B.E.R or bit error rate) locks on faster making 1t ¢ Input frequency 2X. 950 10 2150 MHz
eave’tho lock on to the satellite |r:mally typical lock in Ies?s i i:%pl;:g rglgni?‘;:p::' n’:,uzln;"f 73&5’:3?;:’.}3:3 ), @i *  Input level 40 to 100 dBuv
than 100 mS ! *  Volimeterup to 30V
instead of “found" to indicate lock of correct satellites actual e Current up to 1000mA
B E.R can be drsplayed. Feature available n set up mode o= srw myrvvg Vo ® 22 KHz detection and generation
The qualtty (Pre B.E.R) bar graph can be loganthmic rather Ao § Ooatx Cwmant *  DiSEQC 1.0 and 1.1 detection and generation
than liner. Making 1t easier 1o peak the dish and helps with The Longon and Offion Sowmen Fark Enfiedd 1M1 701 ¢ Run time up to 2 hours
weak satelites Feature available i set-up mode «  Dimensions 140 x 70 x 40mm

Drseqc switch co d lable in

For a reliable solution!

www.horizonhge.com

on +44 (0)20 8344 8230

Weight 0.6 Kgs

""

EXPORT ENQUIRY’S WELCOME!!
WE SELL TV"S,0VD'S,VCRS HIFI AUDIO

SMALL APPLIANCES AND WHITE GOODS
HITACHI SONY BEKO PANASONIC BUSH LG PHILIPS

SVA TRADEX TXL DAEWOO MORPHY RICHARDS AKURA

LUKER AND MANY MORE TOP NAME BRANDS!!

14” CTV R/C | BASIC MICROWAVE | BASIC MULTIREGION
From From _,.DVD

W, £26799 £14,09| === 17799

Trade 30134 River street Digheth B'ham BS 5SA
- Tel:0121 773 3300 Fax 0121 773 2300
ElectroniX www.TRADEELECTRONIX.CO.UK INFO@QTRADEELECTRONIX.CO.UK
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TELEVISION

AND HOME ELECTRONICS REPAIR

BOOKS

The Television Book Service offers access to our team of |

specialist publishing experts. We can order any book or |
CD-ROM currently in print from War And Peace to the
Newnes Guide to Television and Video Technology. All
books are delivered free of charge within the UK unless

otherwise stated. Contact us at the numbers below:
Telephone: 01737 812727 or 01737 812676 f

Fax: 01737 813526

Email: salesteam@boffinbooks.demon.co.uk

" DVD PLAYERS |
AND DRIVES
K F lhrahim

(College of North
West London)

This text is based on hands-
on experience and acts as a
guide to DVD fechnalogy
and its application, with a special focus on design
issues. The principles of the subject are
| introduted ‘f’rom the basics, and DVD applications
‘ are illustrated by genuine technical information.

|

Aug 2003 A 256 pages A Glossary A Index ‘
| P8 A Publishedin UK

‘ £24.99
S J
| NEWNES
GUIDE TO
TELEVISION v
| & VIDEO : - .
TECHNOLOGY Ie"g;g;on
Eugene Trundle Technology
|

An exploration of fefevision
and video technology. It
covers the fundamentals of digital felevision ‘
{satellite, cable and Ierrestriu?) and digitol

video, as well as providing a grounding in

analogue systems.

3rd edition A Feb 2001 A 432 pages A Index
| P8 A Published in UK
| i sl

€17.99

= byl M e

"RSGB RADIO & [Eummn
ELECTRONICS [t/
COOKBOOK

Radio Society of
Great Britain

Only a basic knowledge of
electronics is assumed for this
collection of electranics projects, and it is ideal for
all electranics and DIY enthusiosts and
experimenters. Designed by the RSGB, the UK
radio amateurs federation, the projects are
dleorly explained step by step.

Nov2000 A 336 pages A PB A Illustrations |
Published in UK
[ _ €17.99

1

. DIGITAL TV

|| REFERENCE DATA

l

9th edifion A Aug 2001

ELECTRONIC
CLASSICS:
COLLECTING,
RESTORATION
AND REPAIR

Andrew Emmerson |

This text encompasses all aspects of buying,
collecting, restoring, repairing, sourcing ports,
professionol services, (ﬁjhs and sociefes. The first |
part covers technical aspects of restoration and |
details where components can be found; the l
second presents useful information for collectors. }
[
[

Aug 1998 A 256 pages A Index
loiulhones A 50lineillusirations A PB
Published in UK

 NEWNES
GUIDE T0

Richard Brice

Covering alf aspects of digitol
felevision, this text
encompasses the electronics
of the equipment, data ‘
compression, television production, servicing and the |
different tronsition methods - tervesiial, satellite and
cable. The text has been updated with developments
since the 2000 edition.

2nd edition A Oct 2002 A 304 pages A Index [ i
45 illustrations A 15 photographs A HB
Published in UK

FOR ENGINEERS:
RADIO,
ELECTRONICS, |
COMPUTERS AND
COMMUNICATIONS ’

Mac E Van Valkenburg; Edited by |

Wendy Middleton

Written by professionals for professionals, this is ‘

a complete reference for engineers. As well as

oddressing radio technolagy data, it covers digital

electronics, computers ond communications. ‘ [
|

1568 poges & (D-Rom A 1385 line illustrations
HB A Published in UK

£90.00 | l

S
1

CLOSED CIRCUIT
TELEVISION: CCTV
INSTALLATION,
MAINTENANCE
AND OPERATION
Joe Cieszynski

(CIV surveillance is one of the fastest growing
areas in the security industry, and this s a 1
tharough guide ta the technical side of CCTV —

including installation, mainfenance, video 1
recording, cameras and manitors. The secand

edition is fully dual-standard for PAL and |
NTSC systems. \

2nd edition A Sept 2003 A 256 pages

Glossary A Index A PB A Publishedin UK [ |

£24.99

INTRODUCTION
70 DIGITAL
SYSTEMS

DICTIONARY OF

VIDEO AND *
TELEVISION

TECHNOLOGY

Jack Tsatsoulin

This work provides comprehensive and
contemporary information on the essential

concepts and ferms in videa and television,
including coverage af fest and measurement

procedures. The (D u(compunying| the text
includes an electranic version of fhe book.

| Sept 2002 A 365 pages & (D-Rom

John Crisp D.. {

This self-study textintroduces

principles, before gaing an to cover ofl the main
areas of knowledge and expertise. 1t covers

the practicalities of designing and building
drcuits, including fuull-?

test equipment.

Feb 2000 A 302 pages A Glossary A Index

[ PB A Publishedin UK

£18.99
PRACTICAL —
ELECTRONIC FAULT ===
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Extended

Reports

Reports on complex or tricky TV
fault conditions are sometimes too
long for inclusion in our basic fault
finding section. We've put a few
of them together in this extended
fault report feature

Reports from

Michael Dranfield
Charles Ritchie

Arthur Jackson and
John Coombes

We welcome fault reports from readers

— payment for each fault is made after
publication.

Reports can be sent by post to:

Television Magazine Fault Reports,
Highbury Business,

Media House,

Azalea Drive, Swanley,

Kent BR8 8HU

or e-mailed to:
t.winford@highburybiz.com

Fault

Sharp 66FW53H (DA100
chassis)
This set powered up at switch on. with
EHT. but went back to standby before a
picture appeared. I kept switching it on
and off. in the hope that the CRT's heaters
would get warm enough to produce some
sort of picture and a clue to the cause of
the fault. But what happened was that the
set came on and stayed on! All I could do
was to resolder a number of dry-joints.
After that the set would sometimes come
on and sometimes it wouldn’t. At least
some scope checks could be made howev-
er.
I found that the field drive disappeared
when the set tripped. A clue at last! But it
was a very misleading one, and more time
was wasted. As the set had been brought
in from some distance away, when it came
on there was just a snowy raster. [ con
nected a pattern generator to the scart
socket and found that there was colour
displacement on the verticals. The penny
then dropped: the EEPROM was corrupt.

On to the next problem then. As
EEPROMs usually become corrupt rather
than faulty. Sharp supplies a blanking chip
that empties the EEPROM in the set
(IC1003). It’s used with a jig. in the
EPROM position (IC1002). Once the
EEPROM has been blanked. default data
will be loaded into it via the microcon-
troller chip at switch on. But the blanking
chip is quite expensive and, in addition,
there are different versions depending on
whether the microcontroller chip is a 3-3V
or a 5V type. Guess what? I had the
wrong (3:3V) one for this set!

I looked through the Farnell catalogue
and found a blank 4MB ROM at a third of
the price of the Sharp blanking chip. So |
obtained one and copied the contents of
the 3-:3V chip into this 5V chip. Use of my

new blanking chip cured the fault. but
quite a bit of setting up for picture geome-
try is still required. ML.D.

Matsui 14207

A screeching sound came from the power
supply in this set and I found that the line
output transistor was short-circuit. A
replacement transistor blew at switch on.
but I couldn’t find any other faulty com-
ponents in the line output stage. As a last
resort I connected my digital inductance
meter across the line scan coils. The read-
ing obtained was in the pH range instead
of the usual 4mH.

Clearly the cause of the fault was short-
ed turns in the line scan coils. This sur-
prised me a bit, as the usual cause of scan-
coil failure is hardened moisture-absorbent
convergence rubber wedges and these
were still soft. All became clear when |
removed the yoke. Glue that holds the
coils together had become conductive and.
as a result, there had been a burn up. So
the set was scrap.

All was not lost however. A few weeks
earlier a customer had given me a 14in.
Matsui TV/VCR combi set that had fallen
off its wall bracket, saying that he could-
n’t be bothered to claim off his insurance.
As the tube was the same type, I put the
two sets back to back and powered the
tube in the smashed cabinet. It came on
with purity errors, so a tube swap was out.
But at least the scan coils were OK.

After fitting them in the 1420T and
converging it, the set worked fine. In the
end I had spent more time than I could
charge for on the repair — or than the set
was worth. But by the time I had found
the cause of the fault I was passed the
point of no return. The customer went
away happy. M.D.

Bush 2035T (11AK19 chassis)
The owner said that a mineral drink had
been poured down the back of this set,
which was now dead. When I examined it
I found that the liquid had dripped down
the back of the CRT and landed on the
primary side of the power supply. The
damage wasn’t too bad. The surge limiter
resistor R817 (2:2€2. 5W) was open-cir-
cuit, two of the 1N4007 bridge rectifier
diodes, D802 and D804. and the FET
chopper transistor Q802 (03N60S5) were
short-circuit.

To gain access for cleaning, I removed
the chassis from the set. Then I removed
the faulty components and some of the
larger ones, i.e. the chopper transformer.
chopper contro! IC etc.. and gave the PCB
a good scrub, using a half-inch paintbrush
and a solution of distilled water and wash-
ing-up liquid. After rinsing it I gave it a
blast from a hairdryer then placed it on top
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of the workshop storage heater to dry
overnight.

The next morning [ replaced the faulty
components (a BUZ90A is a suitable
replacement for the 03N60S5), refitted
the others I had removed, then refitted
the chassis in its cabinet. With some trep-
idation. I switched on. The LED lit up
red and, on pressing a channel button, the
LED changed to green and the set came
out of standby. To my great relief, sound
and a picture came up a few seconds
later. A long soak test confirmed that all
was now well. C.R.

Sharp 51AT-15H (5BSA
chassis)

When this set had been on for half an
hour the red picture content would flash
on and off. According to my notes, I had
had a similar problem with the blue chan-
nel in this chassis. Replacing Q872
(BF422) and Q877 (BF421) on the CRT
base panel had cured the fault on that
occasion. So this time I decided to
replace the BF422 and BF42] transistors
in the red channel, but this didn’t make
any difference.

When | connected the scope to the
CRT’s red cathode there was no variation
when the fault occurred, which was odd.
Moving over to the green cathode, |
found variation here and realised that the
red and green channels were transposed.
The transistors | had replaced were in the
green channel. The manual clearly shows
that pin 7 of the CRT base socket is the
red cathode, pin 9 the green cathode and
pin 3 the blue cathode (correct). I also
noticed that the pins of connector K were
transposed.

The parts list gives two numbers for
the CRT base PCB (PWB-B). In this set
the number on the PCB didn’t correspond
to either of those listed. This is probably
the explanation why the green and red
channels were transposed.

Replacing the correct transistors cured
the fault. C.R.

Grundig T55-731 FT GB
(CUC73%I chassis)

Audio OK but no picture was the com-
plaint with this set. When I switched it on
I could see the CRT's heaters glowing
and heard a healthy buzz from the field
scan coils. So at least the field and line
timebases were working. I turned up the
setting of the A1/G2 control on the line
output transformer. expecting to see a
blank white raster with flyback lines, but
there was still no display.

A check on the A1/G2 voltage at the
CRT base PCB produced a reading of
only 95V, even at the highest setting of
the control. The voltage didn’t increase

when I disconnected the wire from the
CRT base PCB and checked at the wire
end. So it seemed that the line output
transformer (TR550) was faulty. Before
condemning it | decided to measure the
focus voltage. This was when I noticed
the green corrosion at the focus connec-
tion on the CRT base socket. I assumed
that the leakage here was loading the
focus and in turn the A1/G2 voltage.

When I replaced the CRT’s base sock-
et and switched on. a noise came from
the neck of the CRT. I switched off
quickly. The next step was to disconnect
the A1/G2 and focus wires from the CRT
base PCB and switch on again. There
was now a reading of over 1kV at the
A1/G2 wire even with the control at its
lowest setting. Obviously the earthy end
of the A1/G2 and focus controls was
open-circuit. A replacement line output
transformer restored the picture and, for-
tunately, there was no damage to the
CRT.

The part no. for the line output trans-
former is 29221-031-56A. C.R.

Black Diamond BD28S
(11AK19 chassis)

This set was dead though 320V was pre-
sent across the mains bridge rectifier’s
reservoir capacitor C804 (150uF, 400V).
There were no outputs from the sec-
ondary side of the power supply. While
working on the primary side I noticed a
dry-joint on a coil. which is not shown in
the circuit diagram, between pin 7 of the
chopper transformer and the drain of the
chopper FET Q802. Resoldering this coil
cured the dead-set symptom.

When the set was taken out of standby
however I saw a slight discharge between
the CRT's Aquadag coating and the
degaussing coils. The set then reverted to
standby with the green LED flashing.
This was a man-made fault. While | was
moving the chassis to service it, the wire
from the Aquadag to the CRT base PCB
had broken from a coil (again not shown
in the circuit diagram) at the CRT base
PCB end. Reconnecting the wire to the
coil restored the set to normal working
order. C.R.

Thomson 21MS73CT (type
109/TX91 chassis)

This 21in. set was dead, though degauss-
ing was heard at switch on. Checks in the
power supply showed that there was volt-
age at the collector of the chopper tran-
sistor TP20 but no oscillation. When I
consulted my TX9] service manual |
found that two very different power sup-
ply arrangements are used in this chassis,
one with a TEA2261 controller IC and
the other a discrete component design

that uses several transistors. This set used
the discrete-component version.

The cause of the fault was simply loss
of the kick-start supply, which comes via
three series-connected 270kQ. 0-5W
resistors, RPOS, RP06 and RPO7. RPOS
was open-circuit. In view of the age of
the set I decided to replace all three resis-
tors.

Be careful, as the mains bridge rectifi-
er’s reservoir capacitor CP10 holds a
healthy charge with a fault of this type.
A

Philips 25MN1550 (GR2.1
chassis)

The owner of this 25in. mono sound TV
set said that it had given no trouble until
now. at twelve years old, there were two
faults. First, the set would run for up to
an hour after which the picture and sound
were lost and the green LED changed to
flashing red. The second complaint was
that there were three fine horizontal
coloured lines approximately an inch
down from the top of the screen.

The cause of the first problem was
simply a dry-joint at pin | of the line out-
put transformer (the primary winding).
The cause of the second problem was in
the discrete-component field output stage.
where the 22;F, 50V bootstrap capacitor
C2502 was open-circuit. A.J.

Vestel 11AK19 chassis

We've had a number of sets in recently.
mainly Bush/Alba models. fitted with this
chassis. The faults have been as follows:

Dead with the mains fuse intact and
320V at the drain of the chopper FET
Q802: A couple of components connect-
ed to the chopper control chip IC802 can
cause this fault. We've had C807 (1uF,
50V) leaky and R811 (22kQ) open-cir-
cuit.

EW faults: Check R629 which goes
open-circuit and C630 for dry-joints. The
value of R629 can vary: replace with the
same value.

Bright raster with flyback lines: R914
(47Q) in the supply to the RGB output
chip 1C901 (TDA6107/8) could be open-
circuit and/or IC901 faulty. R914 is by
the side of the IC.

Stuck in standby: Many components in
the power supply can cause this symp-
tom. In this case the HT rectifier D816
was open-circuit.

Set in trip mode with red LED flash-
ing: D807 (BA159) in the snubber net-
work was short-circuit. J.C.
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WHAT a LIFE!

The boys take a late holiday, so it’s back to guard the fort. A wet
day at the shop brings a mixture of different types of faults and
customers. Emails welcome. Donald Bullock’s servicing

commentary

few days’ late holiday. So

Greeneyes and | were driving
towards Alicante airport to return
and guard the fort.

“Did you lock the front door?”
said Greeneyes. “I hope Rebecca
remembers to feed the dogs . . .
Hope Flashie won’t miss us too
much . . . Look at the row of
windmill ruins along the top of
that mountain ridge. How did they
get the grain up there? Did you
check the car for 0il? And water? |
hope Flashie will be all right . . .
Why can’t we get the BBC on Sky
any more? Did you bring some
beer for yourself and some juice
for me? [ wonder what Flashie
thinks when we go away?” You
know how they go on.

I pondered. “Because the pow-
ers that be decided to aim the
transmissions well towards the
north of Spain” I said. “We could
pick up enough of the scant signal
if we really wanted to. Dealers are
offering to install eight-nine foot
dishes for £1,000 or so.”

The boys had wanted to take a

Travellers

We arrived at the airport a few
beers later and took our place in
the queue, behind a scruffy, over-
weight, sunburnt pair of holiday
Brits. Hearing us speaking
English, they turned round.

“What joo do fer a livin’
mate?” beer-gut asked.

“Nothing™ I replied.

“He’s a very good TV engi-
neer” said Greeneyes, “but he’s
retired now, really.”

His wife studied me as if I was
a smear on a slide. “He don’t look
old enough” she declared. Only
then did I realise how very intelli-
gent she was.

Meanwhile beer-gut was also
looking me up and down. “Had
our set so-say mended before we
came over” he said. “Kept ’'im a
week and charged us thirty quid.
Lasted two days. Reported "im [
did.”

“You thinks it’s the valve, don’t
you dear?” she said to him. “But
our daughter’s chap says it’s the
condenser.”

“Can’t be the tube, cos ’e’s
only four year old” he said. “But
these telly people says anythin’,
don’t they? What was on when ’e
went wrong, Flor?”

Back at the ranch

We landed in England to a terrible
patch of weather, rough and rain-
drenched. It was even worse when
we reached the shop the following
morning. But it didn’t stop
Greeneyes from going shopping.
What would? As she left I saw
that there was a 21in. Toshiba set
on the bench, with a note from the
boys asking me to do it first. It
was a Model 2173DB (C7S chas-
sis). “No pix, no function, no on-
screen display, no audio” it said
on the card.

I dismantled the set and let my
eyes dawdle on the power supply,
which was under a carpet of bird
seed. It seemed a good idea to
check the fuses and fusible links.
When I did so I found that Z830
(1A) was open-circuit. A replace-
ment restored normal operation,
and the results were very good.

I had barely got the set back
together again when its owner
blundered in, ready for battle.

“I’m Mr Belcher, mate” he
growled. “Ah, I see me Toshiba’s
done. At last. You new ’ere?”

“More or less” I replied.

“They said it 'ud be ready
Sat’dee night” he continued. “’Ad
’im all weekend, you ’av. No telly
all weekend. Didn’t know what to
do with meself. Made me bloody
mad it did. [ was comin’ in to
wipe the floor with that smiley
young chap, Paul innit? But that
was before my tragedy.” His lip
started to tremble.

“Tragedy?” I echoed.
“Caruthers "ad a convulsion
and died. Just afore opening time

yest’y. Had to ’av nine pints. 'E

was my best friend, the prettiest
budgie there ever was. ‘Bugger
off, bugger off Cyril’ "e’d shout.
Then he died. Just like that.”

I adopted my best undertaker’s
expression as | worked out his
bill.

A turntable fault

Shortly after he left a lovely
young lady came in with a
Technics record deck, Model SL-
QX200. I gave her all my atten-
tion.

“The pick-up doesn’t lift” she
said.

At that the phone rang, just as |
wanted a bit of peace. “Hello” I
bellowed.

“Donald!” a voice said, “nice
to hear you again.” It was the
Reverend Goode. “Could you pop
along and have a look at our lady
organist’s set? Her name’s Miss
Hewitt. It’s a Beko or something.
Not like the days when they were
all Pyes and Ekcos, what? She
lives in one of those little places in
The Mews. Everyone there knows
her! She’ll be back in ten minutes
or so and will wait for you.”

I booked the call, then put a
record on the turntable and started
it. Sure enough the arm didn’t lift.
[ knew why, because I’d come
across the problem before. The
rising lever on its underside had
slipped out of the slot. It took only
a moment to fix, and I showed her
that it now worked.

As she reached for her purse |
said “no charge for a little thing
like that”.

“Oh, my husband will be
pleased” she replied. “He knew it
wouldn’t be much. He’s so clever
you see.”

Clever enough to send you here
[ thought as she left. I'd have
charged him plenty.

At that Greeneyes returned
with her shopping. Most of it was
in big, slim expensive-looking
bags with Next, New Look and
Stead and Simpsons all over them.
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“I found a lovely pair of shoes
to match my new lipstick” she
announced, “only forty five
pounds. I wanted another pair to
match my green skirt but . . .

*“Just park yourself behind the
counter, dear” I said as I strode
out, “only I have to go look for a
woman.”

The Beko TV

I found Miss Hewitt’s place and
saw the set, a Beko Model
2842NDS. It didn’t produce a pic-
ture but there was a band of fly-
back lines on the raster, the top
ones being red, green and blue.

“I do hope it isn’t the tube” she
said.

I gave her a reassuring smile,
while being a bit worried about
the possible cause. I suspected
field timebase trouble, but it took
me a while to find the culprit. This
was a short-circuit electrolytic
capacitor, C126 (100uF, 100V).

“Does it seem to be the tube?”
Miss Hewitt asked.

I managed to produce another
reassuring smile and, while put-
ting the back on the set, I strad-
dled the coaxial flylead across the
top.

Miss Hewitt was looking at it.
“Is that the tube?” she asked.

A DVD/VCR combi unit
When [ returned to the shop I
found Mr Flighty chatting up
Greeneyes. She was lapping it up.

“At it again Flighty!” I
declared as I strode in, “what’s
your trouble this time, apart from
the usual?”

“Oh, er, hello Don” he splut-
tered, “actually it's your lucky
day. I’ve brought you my new
Sanyo DVD/VCR combi unit to
look at. It’s dead.”

“You’re kindness itself” I
replied

It was a Model HVDXIE.
Once he'd departed I opened the
unit up and carried out a few
checks in the power supply. It
struck me that I'd had trouble of
this sort before, with a Philips
model. The cause of the fault
turned out to be a 1N5822 diode,
DI111.

“Would you do a bill for
Flighty, dear?” I asked Greeneyes
as I boxed the unit up. “You can
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fill the total in first if that makes it
easier. Comes to fifty five pounds
fifty.”

She shot me a look. “What?
For one diode and a few minutes
time?”

“Sure thing” I replied, “remem-
ber it’s for Flighty. Oh, and you're
getting to sound like the cus-
tomers!”

“Itemise it” she challenged.

“Right!” I said brightly. “One
diode, fifty pence. Time, labour
and expertise, twenty five pounds.
Aggravation and pratness factor,
thirty pounds.”

I noticed that the rain had
become heavier. At least he would
get wet.

A camcorder

Our next customer, Mrs Crabbe,
was soaked when she came in.
She was carrying a camcorder
wrapped in a plastic bag. The
weather and her appearance
reminded me of an item I'd seen
in an early Two Ronnies pro-
gramme, in the days when some
BBC programmes were worth
watching . . .

“I didn’t want to get this thing
wet” she said as she handed me
the package, “there’s a note
inside”.

I smiled and drew up a job
card. “Tickle your bum with a
feather” I mumbled.

She stiffened and glared at me.
“What?” she said sharply.

I carried on smiling calmly.
“Particularly nasty bit o’ weather”
I commented.

She relaxed and looked a bit
happier. “Oh, er, yes, I suppose it
is” she said.

The camcorder was a JVC
GRDVX707EA. When she’d gone
back out into the rain I put it on
the bench. It didn’t seem to work.
The accompanying note men-
tioned two faults.

First, the unit continuously dis-
played the message ‘operation
paused due to condensation’. As
expected the cause was the dew
sensor. It’s connected via a flat
ribbon cable that plugs into con-
nector CN201, which is on a small
PCB below the lens assembly. The
cable also connects the loading
motor. As the securing clip hadn’t
been pushed home, the cable had

worked loose enough to discon-
nect the dew sensor. Hence the
message displayed.

The other fault was very inter-
mittent camera-lens drop-out,
leaving the unit with no image
when recording. This was also
caused by an unsecured plug-and-
socket connection that had
allowed the ribbon to work loose.
It was still in the socket, but had
partially pulled out and was at an
angle.

Pushing these two connectors
home and securing them properly
put the camcorder to rights. Lucky
I didn’t have to delve any deeper!

Emails

Later on I had an opportunity to
read a print-out of an email I had
received from Steve Burgess, who
controls a crew of ten technicians
at Channel 4. Their job is to keep
the whole technical operation
going twenty four hours a day,
seven days a week. The total staff
there, including commissioning,
advertising sales, legal, finance
and so on amounts to some eight
hundred.

I’ve always felt that Channel
4’s programmes can be outstand-
ing, providing proof that commer-
cial television doesn't have to be
cheap and nasty. While criticising
present British programmes as a
whole, he agreed with me on this
latter point. Steve, who is clearly a
fount of wisdom, points out that
television today has become a
highly competitive, multichannel,
commercial business, with roots
going back to Murdoch. The tradi-
tional broadcasters feel that they
have to respond to this situation.
For commercial stations, he rea-
sons, this means chasing the lucra-
tive eighteen to thirty-four year
olds, who are the big spenders.

“A new generation’s culture
and values have to be embraced”
he says. “Sponsorship, a commer-
cial by another name, is a big
eamer and is the biggest blurring
factor in the once sacred pro-
grammes/adverts divide.” Then,
mercifully, he added *“as long as
they don’t start messing around
with Radio 4!”

Don’t forget, emails are wel-
come. Send them to
donald@wheatleypress.com W
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SATELLITE

Reports from
Christopher Holland
Michael Dranfield
and

Pete Haylor

Adding ITV channels

We often get asked about adding out-of-
area ITV channels. Unlike the BBC chan-
nels, the ITV ones are encrypted. requir-
ing the use of a Sky viewing card. This
can be a defunct current-issue card (dark
blue) where the subscription has ended. or
a free-to-view card — either the type cur-
rently being promoted by Sky or the earli-
er Solus type that was discontinued.
These cards look the same as a standard
Sky card but normally have the 08702
438 000 call-centre phone number includ-
ed instead of the Sky 08702 404 040
number. But only ITVI reception is pos-
sible with these cards: unlike Freeview,
ITV2 requires a subscription. The forth-
coming ITV3, which is due to start on
November |. may however be available

NOTEBOOK

with these cards — all in all it’s a confus-
ing situation'

Again unlike the BBC, out-of-area ITV
channels are not normally available in the
EPG. At some registered card addresses
where ITV regions overlap more than one
ITV service may be available in the EPG.
In some parts of South Essex for example
Meridian and Anglia are available at
around 963/964. with Carlton the main
channel at 103. But Meridian and Anglia
may no longer be available with these
cards. presumably because of a shortage
of EPG channel numbers in the area.

Other ITV regions can be added via
the digibox's ‘add channels’ facility, as
all UK-based viewing cards allow their
reception. This is not the case in Ireland,
where ITV is well and truly blocked,
though when ITV first appeared via satel-
lite it was possible to tune it in manually.

ITV uses three Astra 2D transponders,
49 (10-831GHz H). 53 (10-891GHz H)
and 54 (10-:906GHz V). The transmissions
have a symbol rate of 22.000 and 5/6 for-
ward error correction. The services car-
ried by the three transponders are as fol-
lows:

Transponder 49: ITV| London, Central.

sky

gquide

SERVICES

1 USING YOUR SKY DIGIBOX
___TELEPHONE NUMBERS
PARENTAL CONTROL
S STEM SETUP
FAVOURITE CHANNELS
_ THER CHANNELS

Photo 1: The digibox services menu.

sky 8.58smSat11Sep
guide SYSTEM SETUP

1 PICTURF SETTINGS
SOUND SETTINGS
LANGUAGE & SUBTITLES
ADD CHANNELS
SYSTEM DETAILS
SIGNALTEST
SYSTEM TEST

Photo 2: The system setup menu.

siey 8.58amSat11Sep
guide ADD CHANNELS

Frequency {GHz}
Polarisation
Symbol Rate (Mbaud)
FEC

Find Channels

Enter frequency and press 11154

Photo 3: The add channels menu with
default frequency.

sky 8.59amSst11Sep
guide ADD CHANNELS

Frequency (GHz)
Polarisation

Symbol Rate (Mbaud) -
FEC

Find Channo’

Press (I3]0 find or LAY to cancel

Photo 4: Adding channels from transpon-
der 49 (10-831GHz H).
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sky 8.59am Sat11Sep
guide NEW CHANNELS

ITV1 Central
ITVI HTV Wales
AR AL

ITV1 W Country

|
Press m when complete

Photo 5: The new channels list.

E & w i
| ‘.J
1 "BBC London
BT V. Centre, CAR
iy
AT
fﬁ.\.n;urco
l 169
u A

Eutelsat 2F3.

Photo 8: Cubavision International via
PanAmSat 9.

EBASTONWRLD

Photo 9: Feed from Edgbaston via
PanAmSat 9.

Photo 6: The BBC CAR (Central Apparatus Room) colour bars
in 16:9 format, with extensions at each side. Transmission via

West Country, HTV Wales and West.

Transponder 53: ITVI Anglia, Border,
Border Scotland, Meridian South,
Meridian East, Tyne Tees and Yorkshire.

Transponder 54: ITV1 Channel Islands,
Grampian, Scottish, Ulster, Granada and
ITV2.

To add channels, press the green ‘ser-
vices’ button on the digibox’s remote-con-
trol unit. The menu shown in Photo 1will
appear. Select option 4, ‘system setup’.
This will bring up the menu shown in
Photo 2. Select option 4, ‘add channels’.
The digibox’s default frequency,
11-778GHz V, will then appear, see Photo
3. To add channels from transponder 49,
o B |

dl. W8

16:9 screen borders.

change the frequency to 10-831GHz, the
polarisation to H, the symbol rate to 22
and the FEC to 5/6, see Photo 4. To do
this use the left/right buttons at either side
of the round ‘select’ button on the remote-
control unit, using the adjacent up/down
buttons to scroll up and down through the
menu. Finally, go down to the ‘find chan-
nels’ option.

The digibox will then search for the
channels and should produce a list as
shown in Photo 5. Select the channels you
want to store by scrolling through the list
and pressing the yellow button, which will
produce ticks alongside the channels
required. Then press the ‘select’ button
and after that the ‘Sky’ button on the
remote-control unit.

The channels will now be found by
pressing the ‘services® button followed by
option 6 in the services menu. Avoid
pressing the remote-control unit’s yellow
button while in this menu, as the channel
will be deleted from the list.

I’ve found that digiboxes can lose their
memory of added-in channels from time
to time, especially when there has been an
over-the-air software upgrade. In this case
the above procedure will have to be
repeated. C.H.

Digital channel update
The latest channel additions at 28-2°E are

listed in Table 1, with the EPG number
shown in brackets after the channel name.
London TV previously shared channel
time with Overland TV (EPG no. 166).

GlobeCast Radio (Eurobird transponder
D9S), mentioned in the September issue,
has been assigned EPG no. 907. C.H.

Widescreen captions

With widescreen transmissions becoming
more common, it’s not surprising that
satellite captions and test cards are going
widescreen as well.

The BBC CAR (Central Apparatus
Room) colour bars are often seen in con-
ventional 4:3 format via Eutelsat 2F3,
which is in inclined orbit at 21-5°E. Photo
6 shows the colour bars in 16:9 format,
with extensions at each side.

Photo 7: Caption received via Eutelsat 2F3 prior to a BBC transmis-
sion from an independent production facility, showing 4:3, 14:9 and

The 16:9 caption shown in Photo 7 was
also received via Eutelsat 2F3. It appeared
prior to transmission of a BBC pro-
gramme from an independent production
facility and shows 4:3, 14:9 and 16:9
screen borders. The 14:9 format is a com-
promise between the main 4:3 and 16:9
formats: it is now used by the BBC for the
Corporation’s good old-fashioned ana-
logue UHF transmissions!

Both transmissions were in MPEG
4:2:2 form, requiring the use of a PC-
based receiver. As Eutelsat 2F3 is in
inclined orbit, some dish elevation track-
ing is required to receive its transmis-
sions. This has been mentioned in recent
Satellite Notebook and DX and Satellite
Reception columns. C.H.

PanAmSat 9 (58°W)

Cubavision International, see Photo 8, is
an exotic signal that can be received from
PanAmSat at 58°W. In the UK the satel-
lite is fairly low to the south west, but it
provides a strong signal in western
Europe. The frequency to check for
Cubavision International is 11-612GHz H
(symbol rate 3,670, FEC 3/4).

There's not a lot else of interest from
this satellite. I’ve found occasional news
feeds at 11:530GHz H (SR 6,630, FEC
3/4) in the morning. There are also occa-
sional feeds at 11-477GHz H, with SR
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26,460 and FEC 3/4. The satellite’s foot-
print covers the western Atlantic, and
I’ve seen a cricket feed from Edgbaston,
presumably intended for the West Indies
— see Photo 9. C.H.

Pace 2200

This digibox was stuck in standby. The
basic cause was simple: no resets were
being generated by the NEC micro chip
U600. I found that the 10MHz clock sig-
nal was missing at pins 40 and 41 of
U600, though the 10MHz crystal was
oscillating. Tracing back, I discovered
that the 10MHz output at pin 12 of the
inverter chip U203 was missing. But so
was the input at pin 13. The only compo-
nent that could have been the cause was a
10092 surface-mounted resistor, which
turned out to be OK. So a print break had
to be the cause.

With the aid of a microscope I found
the exact part of the print where the
10MHz signal went missing. When the
green etch-resist had been scraped off, a
break so small that it could be seen only
under a microscope was found. The cure
was to link it over with a single strand of
very fine wire, but this wasn’t easy. M.D.

An ‘easy’ upgrade to digital
“Do you fit motorised satellites?” came
the question over the phone. “My system
was fitted ten years ago and needs an
upgrade to digital.”

The local shop had given him my
number. A day was arranged, and ques-
tions were asked about his system. This
consisted of a Nokia analogue receiver
and matching 36V positioner, a Channel
Master 1-2m dish and a 9-75GHz LNB,
fitted by the customer himself.

On arrival a quick tour showed that
the dish was sited above a thorn bush!
This would have to be cut back before I
could gain access. The customer proceed-
ed to trim his bush and I tried to remove
the LNB. But ten years of weather had
jammed the fixing pins into the brass
inserts and, after a prolonged session
with releasing oil, both came out together
and couldn’t be separated.

Fitting the new LNB was easy. I then
went inside the house, where I removed
the old equipment. But when I connected
the spectrum analyser to the feed from
the dish no signal could be found. After a
long check it transpired that the customer
had just cut the cable in two!

A temporary F-to-F joint produced a
weak signal at the receiver end. When [
checked at the new joint, about 3m from
the LNB, the result was the same. So the
LNB was changed as a precaution. This
made no difference.

The customer was again quizzed about

Table 1: Latest digital channel changes at 28-2°E

Channel and EPG no. Sat TP Frequency/pol
London TV (244) EB C1 11.223GHz/H
Pulse Unsigned Radio (905) EB D78 11-588GHz/H

TP = transponder. EB = Eurobird.

the dish, and I was assured that it tracked
from east to west and had worked fault-
lessly since it had been installed. On
checking the trueness of the wall mount
that held the dish I discovered that it was
out by quite a bit. “The wind must have
moved it” was the customer’s comment.

After adjusting the mount and setting
the elevation and azimuth I found that the
signal was still not very good for this size
of dish, so a different type of LNB with a
separate feedhorn was fitted. This pro-
duced great results at the LNB end, but
the same low-level signal was present
indoors. The coaxial feed was only about
6m long, so a new cable was installed.
On retesting | was at last rewarded with
good signal strength.

The receiver was connected to the var-
ious cables and the E/W limits were then
set. But when the east limit was reached
the dish was far from the easterly direc-
tion required for the Hellas satellite, the
most important of them all here!

When I inspected the jack arm on the
dish I found that the back of the motor
housing caught the wall if it was adjusted
farther back. So a compromise was sorted
out. After a few further checks Hellas
was located ~ at the expense of the west-
erly satellites, which were of no interest
to the customer.

The wall mount and 18in. jack arm
were made for this make and model of
dish, and I can’t remember having had
this problem before. I told the customer
that the other, westerly positions could be
obtained if a 12in. jack arm was used, but
no interest was shown and, as we all
know, the customer is always right.

The overall time spent on this ‘easy’
upgrade: five hours. P.H.

A new one
A Grundig satellite receiver had a new
fault for me: the card reader was not
attached to the main PCB! Someone had
dropped the receiver and the impact had
sliced the reader off. A replacement was
fitted and, after careful inspection of the
main PCB and a power supply upgrade,
the receiver worked faultlessly.

A replacement front fascia was also fit-
ted, as the card slots were broken. An old
receiver was then ready for resale! P.H.

An ongoing saga

The phone went. “Do you repair
motorised?” was the first question. The
next was “how much do you charge?”
The reply, after mine, was “OK, I'll tell
my dad”. Then the phone went dead.
Two weeks later I heard the same voice.
This time it said “can you come?” It was
a job that, with forethought, I should
have left alone.

The receiver was an EchoStar 3000,
about three years old. The first thing was
to check that it worked. When I switched
it on, a picture from Hotbird appeared.
This was useful, as an upgrade was
required. I upgraded the software from
400 to 1,000 then, after a factory reset, I
tried to move the dish to the east to set
the first limit. This is when the fun start-
ed!

There were no motor functions and,
when I removed the receiver from the
cabinet, there were no cable connections
to the motor. The cables were found at
the back of the cabinet, so a check was
carried out to ensure that the colours
were correct. When I opened the back
door I was confronted with the jungle.
There was a tall growth of ramblers,
grass and old furniture . . .

After hacking my way to the dish I
first noticed that the pole was undersized
and not straight. The cables outside were
not the same as inside. The joint had to
be found and a drawing made of the
colours. When all this had been sorted
out the reed switch was found to be
short-circuit. So a new one was fitted
and the pole was bent back to the upright
position. It was loose in the ground and
just fell back. The dish was not fitted
correctly on the mounting stub, and the
bolts for elevation adjustment were miss-
ing!

A long discussion with the daughter,
who spoke good English, revealed that a
succession of ‘satellite fitters’ had been
called in. As each of them had left, less
of the system had worked.

That’s more or less the story to date.
The system has been removed, the pole
scrapped and a new one has been con-
creted in. Next week an attempt will be
made to fit it all, once and correctly!
P.H.
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Alltrade Aerial & Satellite Ltd

www .alltrade.co.uk

Leading disfributor to the frade

Full ecommerce site with over 1500
products with instock quantities!! We supply
everything associated with Digital /Analogue
Terresfrio?& DTH/Motorised Satellite
reception. All Antennas. All Brackets. All
Cables. All Connectors. All Amplifiers. We
provide a free MATV/SMATV planning
service as well.

Phone 0845 075 0751

Fax 0870 770 9151

ST

oo

Charles Hyde & Son Ltd
www .charleshyde.co.uk

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

To reserve your web site space telephone

Tel: 01322 611254 Fax: 01322 616339

E-MAILS s.morley@highburybiz.com

Televés

www.televes.com

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
urdoted with useful information/news
plus you can download info on our
range: TV Aerials & accessories,
Domestic and Distribution amplifiers,
Systems Equipment for DTT and
Analogue TV, Meters and much more.

Swires Research
WWW.swires.com

Swires Research produce high quality
instruments for the television industry,
including portable signal level meters
and spectrum analysers for digital ond
analogue RF signormeosurements.
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The/New Look’Storefinder UK

www.storefinder.repairhelper.co.uk

S

We specialise in promoting electronic
repair services throughout the Internet.

The Storefinder Site is o UK Search Engine
dedicated to the electronic repair trade
(i.e. TV, VCR, DVD repair etc). Register
with Repairhelper’s Storefinder and you
get your own optimized pre-built weﬁ
page and complete listings within the
Repairhelper Network of sites as well as
high ranking listings within the Major
search engine suca as Google, MSN
and Yahoo!

SoftCopy
www softcopy.co.uk

As a PC data base or hard copy, SoftCopy
can supply a complete index of Television
and Electronics World articles over the past
ten years. Photo copies of articles from

back issues are also available.
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(<1 NIKKO ELECTRONICS
NIKKO
NRPE ELECTRONIC COMPONENTS DISTRIBUTORS
STK-401-020  STK-407-070  STK-490-310
LO PT,S DVD/CD LASER PICKUPS STkani %o STiCioroso  STIC4sE o
STK-401-040 K-407-10 -496-0
o R e
REPLA K-402-040 -407-710 -
* LOPT'S FOR MONITORS |kss-210a .. £7.95 Kss-213D... £8.50| STK402.070  STK-411-220  STR-F6535
OVER 500 DIFFERENT |XSS-213B....£7.95 KSS-213E... £8.75| gri405.090  STK-411-200  STR-F6653
KSS-213C ... £7.50 KSS-220F .. .£13.00 STK-402-100 STK-412-010 STR-F6654
TYPES IN STOCK KSS-240A .. .£17.50 KSS-710A . .£1550| STK-402-120 STK-412-020 STR-F6655
KSS-210B . . . .£8.50 §¥K-402-2g8 gmﬂ g}gg gg-ggggg
’ ’ K-405-0 -419- !
’ LOPRT ?\AFOR V'S ORIGINAL ALSO AVAILABLE FOR | STK405:050  3T€-4191%0 ST Feers
-405-070 -442- -
PROW KO0 Kewwooo, Pronem, Sonv. | SRS it PR
KHM 220 AAA OFg « o oo 7.0 K-405-120 -489- .
*ORIGINAL ELDOR |75 "9 £13.00| STK-407-040  STK-490-040
LOPT'S 123 .. c14.75| STK-407-050  STK-490-110
124 £23.00
L 1 | ® Sony tactile switch 4 pin MOQ 10pcs . £0.28
HR DIEMEN AND AND A LOT MORE, PLEASE ENQUIRE’ @ Sony tactile switch 2pin MOQ 10pcs . ... £0.25
*LOW COST NIKKO  [\758 3% taaare . |\ erded iamps for carstereo 69128 | e
BA-4900 €550 TA-8277 £11.95 [f83 5000000000000aa LU oUS) CELS
LOPT,S BA-4801A .£8.50 TA-8427K .£0.89
BA-:QOS £599  TDA-7384 £4.90 .SZESE)%C“&OQ1OPE:§65 BUTA1A £0.35
and more, Pls enq! BA4011 530 Toarese B0 | SEN L s0es SAPisp L le3e
* REMOTE CONTROL  |I1I0I5 350 ma7sso . €200 | BUBOSARICH ... S0 Uc.342A .. 'S5
FOR TV/VIDEO e i e o} £5.75 gg-g%gﬁﬁx ..... gzg TDA-8361/N3 .£2.75
TA-8263 .£9.25 TDA-16833 . £1.35 " CooeE
FROM £5.00 TA-8268 £1500  TDA-16846 . £1.48 | @ PRICES QUOTED EXCLUDING VAT AND
TA-8272 STK-5332 £130 | SUBJECT TO CHANGE W/O PRIOR NOTICE.
NIKKO ELECTRONICS y PHONE CLICK/ORDER H
358 Kingston Road, Ewell, Epsom Surrey KT19 0DT I T S EAS Y 020 8393 7774 ONLINE
Tel: 020 8393 7774 "
Email: dalbani@nikko-electronics.co.uk To OHDEH 02 008,; QF;;‘? 95 xlfx/ dglllbﬁalll:l'qz-aolt\;( c
Website: www.dalbani.co.uk 0 e =

Campion

Electronics Ltd.

SUPPLIERS OF QUALITY
EX-RENTAL TV’S
and video equipment to independent
retailers across the UK and EIRE.

FREE DELIVERY SERVICE
to most areas of UK

WORLDWIDE EXPORT SERVICE
Large stock of TVs suitable for export
Experts in UHF/VHF conversion

Visit our large warehouse at:

WEB SITE WWW.JOHNSRADIO-UK.COM WWW.JOHNRADIO.COM
JOHNSRADIO ELECTRONICS TEST AND COMMUNICATION EQPT

LARGE QUANTITY SALE EX M.O.D.

MARCONI TF2019A Synthesized Signal Generators - 80Khz to 1040Mdc/s

AM - FM - High Class with many functions - £285 each

TEKTRONIX 2445 A OSCILLOSCOPE 150Mc/s Four Channel £300.

HP COMMUNICATION TEST SET 8922M - 10 - 1000Mc/s + GMS 83220E
Converter 1710 - 1900Md/s - DCS - PCS - MS £500
HP COMMUNICATION TE 22M OPT 010(Dual) etc, £750.
ALL UNITS AND PRICED EX WORKS WITH INSTRUCTIONS - TESTED BASIC

WORKING. CARR + PACKING IF REQUIRED EXTRA.

Phone for appointment or to request item lists, photos, site map.

All welcome, Private or Trade, sales, workshop repairs or calibration
PLEASE CONTACT PATRICIA AT WHITEHALL WORKS, 84 WHITEHALL ROAD
EAST, BIRKENSHAW, BRADFORD, WEST YORKSHIRE, BD11 2ER.

Tel: 01274 684007 Fax: 01274 651160

WEB SITE WWW.JOHNSRADIO-UK.COM WWW.JOHNRADIO.COM

Units 1 & 2 Tenat Works,
Worcester Rd, Kidderminster,

Worc, DY10 1JR

te: (01562) 746000 (; uives)

Just 20 miles from Birmingham City Centre
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Solution to Test Case 503
- see page 41 -

Had there been enough energy in the line output
transformer in this Tatung Series E set the cause of the no
raster fault would doubtless have been found much
sooner — and without reference to Sage. In fact a vertical

current in the line scan coils. Sage’s careful probing with
his oscilloscope revealed the same waveform as at the
collector of the line output transistor at the ‘upstream’
side of the line-scan coupling/S-correction capacitor
C426. But there was a strange waveform, low in
amplitude and with a double peak, at the ‘earth return’
side of C426 — at the top of the scan coils in fact. C426
was then found to be open-circuit. When it was removed
and examined carefully its case was seen to be somewhat
bulged. It read precisely 16pF when checked with a
capacitance meter.

Why did this have such an effect on the flyback peri-
od? In practice the tuned inductance of the LC resonant
circuit is formed by the output transformer and the scan
coils in parallel, linked together by the low impedance (at
the scanning frequency) of the coupling/S-correction
capacitor C426. With this capacitor open-circuit, the scan
coils were in effect no longer in parallel with the output
transformer. Thus the higher inductance resonated with
the tuning capacitors at a lower than normal frequency,
giving rise to the abnormally-long flyback pulse. All
basic stuff, which would have been applicable donkey’s
years ago!

white line would have been displayed, indicating loss of

NEXT MONTH IN TELEVISION

Measuring ESR

The equivalent series resistance (ESR) of an electrolytic
capacitor is a reliable indication of its condition. Since
electrolytic capacitors tend to deteriorate and are such a
common cause of problems in consumer electronic
equipment, a meter that provides a quick ESR check is a
great help as a diagnostic tool.

Alan Willcox's ESR meter design published in these
pages some five years was very popular. It's simple to build
and easy to use. But there is always room for improvement.
Alan presents a Mark 2 version that incorporates several
improvements, in particular a simpler oscillator design and
single-battery operation.

At the Japan CEATEC Show

The Japan CEATEC (Combined Exhibition of Advanced
Technologies) is one of the world’s leading consumer
electronics shows. This year's show, held in Tokyo, will
include the latest developments in flat-screen displays,
optical-disc technology. hard-disk recording and the
convergence of PC and CE devices. George Cole reports on
the show's highlights.

PLUS ALL THE REGULAR FEATURES

TELEVISION INDEX & DIRECTORY 2004

Plus hard-copy index and reprints service

Here's the essential repair information you need! The
Television Index & Directory 2004, in CD-ROM form, contains
the text of over 15,000 high quality fault reports on TVs, VCRs,
Camcorders, DVD players, Monitors, Satellite TV units, Audio
equipment and CD players, searchable by make and model,
plus the text of 200 Test Cases and over 250 major servicing
articles, from sixteen years of Television magazine. It also
contains a full sixteen-year index of Television, a Spares
Guide, a directory of Trade and Professional Organisations, an
International TV Standards guide, a satellite TV Channel
Finder, a TV transmitter list and a compendium of internet
resources for service engineers. The software is quick and
easy to use, and runs on any PC with Windows 95, 98, ME, NT,
XP or 2000.

Television Index & Directory 2004 CD-ROM, £199

Television Index & Directory 2004 CD-ROM upgrade, £46 (to
qualify for this upgrade you need to have purchased a
previous version of the Television Index on floppy disk or on
CD-ROM)

A six-month update of the index and fault reports will be avail-
able in May 2004. If you wish to take advantage of this, £10
should be added to your order.

Television Index only, 1988—2003, £36
Television Index only upgrade from previous versions, £18

Hard-copy indexes of Television magazine are available for
Volumes 38 (1988) to 53 (2003) at £3.50 per volume.

Reprints of articles from Television back to 1988 are also
available, at the flat rate of £4.00 per article — you can order
through our web site, or write to the address below.

The above prices include UK postage and VAT where
applicable. Add an extra £1 postage for non-UK EC orders, or
£5 for non-EC overseas orders, although Channel Island
residents do not need to add any extra postage. Cheques
should be made payable to SoftCopy Ltd. All major credit and
debit cards are accepted. Please use our new secure website
for your orders, details below. 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.televisionmag.co.uk

Published on the third Wednesday of each month by Highbury Business, Media House, Azalea Drive, Swanley, Kent, BR8 8HU. Highbury Business is a division
of Highbury House Communications PL.C. Filmsetting by Impress, Unit 2, Parkway, Southgate Way, Orton Southgate, Peterborough PE2 6YN. Printed in Eng-
land by Polestar (Colchester) Ltd., Newcomen Way, Severalls Industrial Park, Colchester, Essex CO4 4TG. Distributed by Comag, Tavistock Road, West Drayton,
Middlesex UB7 7GE (tel. 01895 444 055). Sole Agents for Australia and New Zealand, Gordon and Gotch (Asia) Ltd.; South Africa, Central News Agency Ltd.
Television is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold,
hired out or otherwise disposed by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject
to currency exchange fluctuations and VAT, and that it shall not be lent, resold, hired or otherwise disposed of in a mutilated condition or in any unauthorised cover

by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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ELECTRICS LIMITED
171 HAREHILLS LANE, LEEDS LS8 3QE

Tel: 0113 240 1114. Tel/Fax: 0113 240 7275.
Mobile: 07976 403134
Email: sales@instoreleeds.freeserve.co.uk

14" PORTABLE FROM £39.00

14" COMBI TV/VCR £69.00

ES

24" W/S TV FROM £149.00

B4

mulﬂmﬂﬂer I:sm 28" W/S TV FROM £169.00

THE ULTIMATE RANGE FIELD STRENGH METERS (FSM) 32" W/S TV FROM £269.00

3 or 5" TFT screen Up to 4hours battery DVD PLAYERS FROM £34.00
High resolution 0.1dB Shock protection (rubber) ®

High accuracy +1dB MATV & +-2SAT Quick menu keys

C/N measurement RS232 & Scart sockets VCRS FROM £34.00

(analogue and digital measurements) Easy and friendly to use

AUDIO FROM £34.00

PLEASE CALL FOR A STOCK LIST
MANUFACTURERS GRADED PRODUCTS

Televés

PLEASE ENSURE YOU TELEPHONE TO CHECK AVAILABILITY
OF EQUIPMENT BEFORE ORDERING OR CALLING

MISCELLANEOUS CLEARANCE STOCK

0SCILLOSCOPES Dranetz 606 Law Distribution Anatyser £35 HP 37204 HPIB Extender £10 Meggar 1000V X2 Wind Up £10
Tektronix 4658 Dual Trace 100MHZ Delay titted into 19" rack Waynw Kerr B31 Radio Frequency Brdge £25 Hatheld 2115 Attenuator 750hm |00¢B £10 Edgcumbe 30A Clamp Meter Analogue £10
tram £125 Feedback TFABO7 Trunster Function Analyser £25 Hatheld 2115R Attenuator 750hm 100dB £10 Linstead G1000 Generator 10MHZ Stne/Sg/CMOS/TTL £20
HP 1740A Dual Trace Y0OMHZ delay (no lock) £40 Wavetek 52 Data Muftimeter £60 Hatfield 2118R Anenuator 75Cohm 10d8 £10 Circuimate FG2 Function Generator 1HZ-2MHZ £30
HP 1740A Dual Trace 100MHZ Delay £60 Goutd $G200 RF Signal Generator £20 Hattield 2135 Antenuator 600chm 100dB £20 Kippon UT2 Combi Check £10
HP 1741 Dual Trace 100MHZ Analogue Storage £60 Chation Force Meter £15 Tektronix 1103 Tekprobe Power Supply £10 AVD 1200R Clamp meter 0-600V 0-1200A Analogue £10
HP 1744A Dual Trace 100MHZ Analogue Storage £60 Attred E105 Vanable Anenuatord-8Ghz £20 Systron Donner 6243A Frequency Counter 20HZ-1250MHZ  £35 AVD TT169 Instty Transistor Tester £10
Philips PM3264 4 Ch 100MHZ £125 Cammetric 6 Decade Resistance Box £15 Levell TG301 Function Generator 1MHZ Sine/Sq/Tn £30 Thuriby Thandar TG102 Func Generator 2MHZ £25
Gou!d DS3000A Dual Trace 40 MHZ £40 Suthvan C8710 Precision 5 Decade Capacrior Box £20 Sotartron 7045 Digital Muttimeter £30 Farne#t PA122 Programmable Anenuator S00MHZ £15
Trio C51040 Dual Trace 40MHZ £50 Marcom 6033/3 Waveguide £20 HP B404A Levelling Ampliter £15 Farnell ESG1 Oscillator 1MHZ £15
Goldstar 059020P Dual Trace 20MHZ £50 Marcon 2169 Puise Modulator £20 HP 34554 Digrtal Vohtmeter £50 Telequipment CT71 Curve Tracer (Broken Knob) £20
Iwatsu SS5702 Dual Trace 20MHZ £40 Marcom 2430A Frequency Meter 80Mnz £30 Feedback FM610 DigHal Frequency Meter £25 HP 5004A Signature Analyser £20
s C0S5020 Dual Trace 20MHZ £4( Marcom 6950 RF Povar Mater - No head £35 Farnell TM8 True RMS RF Millivoltmeter £40
POWER SUPPLIES Marconi 6960 RF Pover Meter - No head - Digital £50 Thuriby 1503 Digital Mulimeter £15 SPECIAL OFFERS
:-rr.ﬂl L‘.iOB} 0-30V 0-1A Twice £40 HP X382A Vanable Antenuator Waveguide £20 Sullvan 6666 Millichmmeter £15 Oscilloscopes
srnell LIVAT 0-50V 0-500MA Twice £30 HP 5316A Counter £50 K&L Tunable Bank Rejact Filter 1
Farnell LT30-1 0-30V 0-1A Twace Scrufty £40 HP 8750A Storage Normaluzer £60 Barr & srroud EF4-01 );Cam( Pass Fitter 1HZ-100KHZ §|§ LECROY 9400A Dual Trace 175MHZ 5G/S £500
Famell L30-2 0-30V 0-2A Scrutty £30  HP 907A Co-axal Shding Load €20 Barr & Stroud EF4-02 LP/HP Fifter 1HZ- 100KHZ £15  LECROY 8400 Dual Trace 125MHZ £400
Famell L30-1 0-30V 0-A Scrutty £20  Programma TM2 Timer €20 Fuke 8810A Digital Muttimeter g3  TEKTRONIX 468 Dual Trace 100MHZ Digtal Storage £300
Farne!l L30B 0-30V 0-1A £25 Racal 9009 Modulation Meter £40 Fluke 8502A Digtal Muttimeter g25  TEKTRONIX475 Dual Trace 200MKZ Delay Sweep £250
Farrll L3OAT 0-50V 0-500MA £20  Racal 90894 Modulation Meter €50 Erectromc Visual EV4040 TV Wavelorm Monitor 20  TEKTRONIX 4658 Dual Trace 100MHZ Delay Sweep £250
Farrigh C1 0-50V 0-1A - 2 Meters £30  Texcan SAS0 10248 in 14B steps €15 Tracer Northern TN1750 g30  JEKTRONIX 465 Dual Trace 100MHZ Detay Sweep £175
Famelt TOPS1 5V 1A +/- 15V 200MA €35 Bird Antenuator etc (n box 30d8 £15 Q5 665-279 UV Exposure Urit g1 PHILLIPS PM3217 Dual Trace SOMHZ Delay Sweep fise
Coutant LBS00 2 0-30V 0-54 - 2 Meters €45 Bird 8341-200 Coaxial Attenuator 20d8 40W 50ohm £25  Microdyne Corp Recever 60 THURLBY PLIZGSMO 0-30V 0-2A Twice Digial PSU £160
Coutant LA200 2 0-3V 0-24 - 2 Meters £25 B 61 Vanan V2L-6941F1 Travelling Wave Tube Amolfier 250 WPEEHA 02OV Commt e PRl 200
Coutan LOT200 0-15V 0-24 - Twice £30  Watimeler 6 & 30W 500hm 30-50Mhz £40 foore Read SFC50M1 AUXR Stace Frequency Convartor 120 HP 662343 Outputs PSU 0-7Y 0-5A or 0-20V O-24 425
Coutant LQT100 0-30V 0-1A Tunce £40  Teloowc TTF9S-5-SEE Tunadle Band Pass Fifter £20  yons 400 HZ £50 0-20V 0-2A or 0-50v 0-0 84
Coutant LQT50/50 0-50V 0-500MA £30  Telomc 190-3EE Tunabie Bank Reject Ffter 125-250 €15 Drager 21/31 Muti Gas Detector £10 O-7V 0-10A o1 0-20V 0-4A
Werr 761 0-30V 2A of 0-15V 4A £30  Telonic 95-3EE Tunable Band Reject Filter 60-126 €15 Dhips PM8237B Multipoint Data Recorder gop P B626A Procasion High Resolution PSU 4 Outputs £500
Wenr 762 0-30V 2A or 0-15V 4A £30  Helper Inst CML1 Sinadder £30  ngeuco 4417 Snal Condtioner X2 10 0-7V O-15WA or 0-50V 00 5A Tweos
Weir 4310 0-30V 1A - 5V 4A €20 Melper Inst $103 Stnader 3 £30  pyiserek 132 OC Current Calibrator 0-16V 0-0.2A 0r 0-50V 0-2A Twice
Weir 400 0-0V 034 - 10V 1A £20  SXP100 Paraliel to Serial Convertor €10 pMy03s-014 D th 1038-N10 Network Analyser N CIRRUS CAL254 Sound Level Meter with Calibator 80-120db LEO. £95
Welr 460 0-60V 0.34 - 20V 1A £20  Mcromaster LV £40 et 'spiy with 1038-N10 Network Analyser No  _ wavnE KEAG B2 Comeoranlbgs
HP 62668 0-40V O:SA 2 Meters £60 Dauma.n $3 Programmer £50 Megger MI4MK2 Wind Up 1000V MOhm £30 ;“AGCVM 9300 True RMS Voltmeter SHZ-20MHZ usable to BOMNZ 10V
HP 62568 0-10V 0-20A 2 Meters £95 RS 424-103 Logic Pulser £5  Metrohm 250 Pat Tester s .
HP 6111A 0-20V 0-1A £30 Global SO1 Shortsqueek £©20 sul mAC!O!? Do & 0 RACAL 93008 True RMS Voitmeter SHZ-20MMZ usable to 50MHZ
HP 62354 +6V 1A +/- 19V 200MA £5 RS 180-7127 Conductivty Meter s | e ) e rshunce EoXbA £10 ov-3mev €75
Kingshill 36V2C 0-36C 0-2A £30 Eagle DC30 Probe 30Ky OC £ Brandenburgh 020 Static Freq Convertor 110/240V mput AVO DA116 Dvgnal Avometer with Batery and Leads
Marcom TF2158 0-30V 0-2A Twice £30 VO 100AMP Shunt for AVO 8 £5 | paeIRdgnout 115V 400KZ 20V £40 FARNELL LMA Sin/Sq Oscalator 10HZ-IMHZ low dstorion TTL
Lambaa 422PM 0-40V 0-1A Twice 4 Meters £50  Southern Caltornia BIXRAM-5-10 2000 OMHZ T e e Oulput Ampituds Meter 5
Lambda LX345A FM 0-60V 0-10A 2 Meters £75  Motorola 20010 Communication System Analyser  £250  Grareau® ASSocutes X800 Autio Ampifter B00war (400w per FARNELL J38 Sine'sq Osclitor 104Z-100GHZ Low Distorton . £60
Statron Qanner SHA40-2v0-40 0-2A - 2 Meters £25  Weston 1149 Standard Cell 1 01859 ABS Volts at 20 €10 Uyaep o O Protecton) £80' HEME 1000 LCD Ctamp Mater 0-1000A n Carryng Case 35
Sorenson SRLEO-4 0-60V 0-4A £60  Murhead A-6-B Resistance Box 10 YWAG PCG2 PCM Channel Generator £30 FLUKE 77 Mulitmeter 3 172 Oigd hancheid wih Batiry & Leads £45
Grengon BPU4 +5V 2 5A & +/- 15V 0SA €25  Racal 9917A UHF Frequency Meter 10HZ-560MHZ f45  SpversLab 12400 - 16000 Mz £10 KENWOOD VT1762 Channel Mulivotmeter £50
RS813-9912X5v25A0r 2x 12V 15A0r2X 5V 1A £40  Racal 9917 UHF Frequency Metes 10HZ-560MHZ eap  MATEE LA 52122300 “HO0OMHZTG26Y £10° KENWOOD FLTAD WOW & Futer Meter £50
RS 208197 Line VoMtage Conditoner - Dutput 2400 065A €40 Racal 9915M UHF Frequency Meter 10H-520MHZ £3p)  oBEONSIO DC Stancarg 10V £30 KENWOOD FLIBOA WOW & Flutier Meter £75
Power Conversion PLC1000 Line Condtioner 1000VA . £50  Racal 9901 Urwversal Counter Timer DC-50MHZ efs | DaeMBIBISatind Level Mater £15 KENWOOD FLIBOA WOW & Fiuter Meter Unused £125
Hartyn Automation [PPS5200 System Power Supply £60  Rucal 9900 Unwersal Counter Timer 30MHZ DC-30MKZ €15 Cambndge 44228 Potentiometer in Wooden Case £30 WARCONI 69508 Power Meter with 6320 Head 10MHZ - 20GHZ . £450
Powerline LABBO7 0-300V AC 0.75A €40 Wavetek 136 VCGAVCA Genemtor £70  eucielModals Bulk Eraser, £10  SOLARTRON 7150 DMM 6 1/2 dig#t True RMS JEEE £75
Power Supply Model 12030 0-20V 0-30Amps - On Wheels  £95  HP 435A Power Meter - No lezd no head gt5  Gasella T8620 Heat Stress Monitor £20  SOLARTRON 7150 Plus As 7150 + Temperature Measurement.  £100
Harmer Simmons 50/25/110 Input 240V 10A Output 50V 25A HP 8015A Pulse Generator £30 Casella Orum Recorder £20 IEEE Cabves 5
£1 HP 4038 AC Vohmeter £15 Negretti 0-55C Drum Recorder £20 HP 3312A Function Gen 0 1HZ- 138NZ AKVEM Sween/S/TrvBurst efc
Centronic M100 Reqgavolt Input 240V 250 VA Dutput 240V Di-Log PR415 Phase Retaticn Indicator £10 Negrettl 125 Senes Orum Recorder 20 £200
1000VA . £50 Maywood 02000 Oigialjndieator £10 Salo Keiryokd NS307 Hydrothermograph Oual Channel +15¢ to HP 3310A Function Gen 0 00SHZ-SMZ Sine/Sq/TrvRampPuise . £80
o £30 RACAL 9008 Astomatic Modulabion Meter 1 SMHZ-2GHZ £60
STEWART OF READIN G gx |-:31um:s ct"ccgo g: 5 Surtace | ResnslMW/Reslsunu to rsourx»g:;ﬂ;w:mv Input 250V Output SO0VA Unused £30
=== _] rou er - No Prol £10  RACALY ever £525
17A KING STREET, MORTIMER, NR. READING RG7 3RS visa
Y Telephone: 0118 9331111 Fax: 0118 9332375 USED EQUIPMENT - GUARANTEED. Manuals supplied.
www.stewart-of-reading.co.uk This is a VERY SMALL SAMPLE OF STOCK. SAE or telephone for lists. Please check availability before
Open 9am-5pm Monday to Friday (other times by arrangement) ordering. CARRIAGE all units £16. VAT to be added to total of goods and carriage
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A CATCA Ca L
distributor of elsctronic i)
Al Mini Wireless Camera
A mintseuls 2em 2 Zem 2 2o 1 sy
Shmpls o vss

Plug the revulrsr Inte your TV and sttush 4 posrsr
sourss to ths suwnsro

Sends video und sound pshng 2989502 frequsnsy
Tronsmits vpte 100 wetsrs

Com be powsrsd sither by u Oy buRlsry or v Stndurd A6
plug , both optlons Inslvded In ths puskugs

Order Code : MINICAM
Price : £ 75.00 + vat
See ear 6 page wdvert for mors Spesinl Oiters

P, Howss , Unit 18 , Pop In Comperehil Sunlrs , Sovlleay, |
Warnblyy , Wddiss: . FAD O Sngkod ;
Tol: (D20) 30D 2829 Pt 3 [020) 3909 5128

Emall : sulvs@yrundutuen,ul

ONLINE SHOPPING
CHEAPER AND EASIER

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

¢ N Panasonic

ELC EAST LONDON COMPONENTS
63 PLASHET GROVE, LONDON Eé6 1AD.
TWO MINUTES WALK FROM UPTON PARK TUBE STATION
TEL: 020 8472 4871 FAX: 020 8503 5926
E-mail: sales@elclondon.co.uk

TUBES

We are having a
STOCK CLEARANCE
If you need a tube,
give us the number.
If we have the tube
make us a sensible
offer!

Ring Irene or Harry

EXPRESS TV SUPPLIES LTD
The Mill, Mill Lane. Rugeley, Staffs WS15 2JW

Tel: 01889 577600 Fax: 01889 575600

P.J.HILL

TV.VCR. SPARES

FLYBACK TRANSFORMERS BY

ELDOR, OREGA, TERMAL, CLASSIC
ALSO BUDGET RANGE.

Enquire by No's off old transformer & model No. For
Akai, Akora, Alba, Aiwa, Bush, Beko, Daewoo,
Ferguson, Formentii, Goodmans, Grundig, Hinari,
ITT, JVC, Matsui, Net, Orion, Panasonic, Philips,
Samsung, Sanyo, SEG, Sharp, Sony, Thomson,
Tatung, Toshiba, etc

REMOTE CONTROL BY CLASSIC

Video heads & spares, CD Lasers, belts, mains
switches, semi conductors, valves, switch mode
transformers (including Matsui 2196N) service kits,
T/V, VCR & satellite resistors, capacitors, valves,
tuners, triplers etc.

ASK ABOUT OUR SERVICE MANUAL LIBRARY
FOR T/V VIDEO & MICROWAVE & AUDIO.

MOST CREDIT & DEBIT CARDS
E7 NORTHWAY TRADING EST,

P'I 'H;LL NORTEWAY LANE, TEWKESBURY,
( l< . GLos, GL20 8]JH,
|IC aSS]Cl TEL: 01684 296902
DISTRIBUTOR Fax: 01684 294317

TELEVISION November 2004
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DIGIBOX REFURBS

THE LARGEST STOCK OF REFURBISHED SKY
DIGBOXES IN TH UK!

AVAILABLE TESTED AND BOXED WITH WARRANTY
OR UNTESTED/UNBOXED WITHOUT WARRANTY
IDEAL FOR THOSE CUSTOMERS WHO CANNOT RECIEVE
FREEVIEW AND DO NOT WANT TO PAY FOR SKY, OVER
200 CHANNELS AVAILABLE WITHOUT SUBSCRIPTION!

GO TO @
www.freesky.co.uk

to find out more.

From here you can enter the trade site and get a trade
price list. The username and password are the same - just
enter the abbreviated name of an aerial body or electrical

retailer assoclation from our industry

SPECIALIST REPAIRERS OF MANY TYPES OF

DIGITAL RECIEVERS INCLUDING:
ECHOSTAR/SAMSUNG/MANHATTAN/NOKIA/HUMAX

BSKYB SOFTWARE FARMS

SDS HAVE ALL MODELS IN STOCK AND AVAILABLE FOR
IMMEDIATE DISPATCH. COMPLETE COLLECTION
COMPRISING ALL 30 RECIEVERS - £3K+VAT DELIVERED

CALL 01271 325888 OR VISIT
SDS

Satellite & www.sdstrade.co.uk
N "ewmnus  sales@sdstrade.co.uk

DARTEL ELECTRONICS

8 Heather Park Parade, Heather Park Drive,
Alperton, Wembley, Middx HAO 1SL

New/Graded stock
Direct from Manufacturers

¢ VCR’s, DVD/Combi’s

e VCK combi’'s

e DVD/VCK combo

¢ DVD home theatre systems

e 28" widescreen TVs, latest models
e 28" Flatscreen TV’'s

e 32" Flatscreen TV's

e LCD projectors

e CCTV products

e Hi Fi systems, etc etc

Please phone 0208 795 1735.
07831 407923 for further details.
or email: dartel.electronics@virgin.net

Repair SMDs on
PCBs in seconds
with the NEW
Hot Jet ‘S’

Desoldering and soldering of SMDs by
hot air and without contact is the fast
and efficient way for the modern repair
workshop. And now, Welwyn Tool can
offer the complete package - a
range of hot air tools, SMD
Rework Stations, nozzles to suit
all SMD requirements, free
demonstrations and free colour
instructional brochure ... all
available from Distributors
nation-wide.

For further information. please ask
for Reference No. TMS

WELWYN
TOOL
CO.LTD.

4 SOUTH MUNDELLS,
WELWYN GARDEN CITY
HERTS AL7 {EH.

TEL: (01707) 331111,
FAX:(01707) 372175.

PUT HOT AIRTO WORK FOR YOU

62

1@59 ‘@PONENTS

(HECKMONDWIKE) LTD

127a WESTGATE. HECKMONDWIKE,

WEST YORKSHIRE, WF16 OEW

TeL: (01924) 411089 Fax: (01924) 411104

Calder Components stock an extensive range of spares and components for
the TV, aerial, satellite and video repair trade. We offer a friendly service and
welcome enquiries on our comprehensive range of stock. Postage is free on
orders over £20.00 — we post nationwide. Overseas customers also welcome.

A summary of our sparesholding is available upon request.

REMOTE CONTROLS

We hold a vast range of Classlic high quality replacement remote controls at
competitive prices. Original remotes can also be sourced if required. Genuine
latest revision Sky and Sky+ remotes are always available with attractive prices
for large quantities. Freeview replacement remotes now available.

PACE DIGIBOX SPARES

One of our specialist areas — we can supply a range of parts including ZIF and
metal tuners, IC's, PSU kits, card readers, panels and covers. Parts list available
upon request — try us first for PACE spares!

LOPTX

Wide range of stock including Eldor/Classic HR Diemen line output transformers.

VIDEO/CD/DVD SPARES

Video heads, belts, clutches, idlers, loading arms, etc in stock. Lasers always
available and competitively priced as follows:

KSS210A/212A at £10.95
KSS210B at £13.84
KSS213B'C at £8.95
KSS213D at £9.95
KSS213F at £11.95
KSS240A at £27.00 (Original Sony)
HPC1LX at £12.45
OPTIMA7 at £14.25

All orders or enquiries are welcome by either telephone or fax on the above
numbers or via Email at caldercomponents@aol.com

You are welcome to call at our trade counter which is open from 9.00 to 17.00
Monday to Friday.

November 2004 TELEVISION



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 25A 25B 2SC 2SD 2P 2S] 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 BTB BRW BU BUK BUT BUV
BUW BUX BUY BUZ CA CD DX CXA DAC DG DM DS
DTA DTC GL GM HA HCF HD HEF ICL ICM IRF ] KA
KIALLALBLCLDLF LM M M5M MA MAB MAX MB
MC MDA ] 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 5G SI SL SN SO STA STK STR STRD
STRM STRS SV1 T TA TAA TAG TBA TC TCA TDA TDB
TEA TIC TIP TIPL TEA TL TLC TMP TMS TPU U UA
UAA UC UDN ULN UM UPA UPC UPD VN X XR Z ZN
ZTX + many others

Please visit our website at
www.cricklewoodelectronics.com
17 thousand components in stock

Mail, phone, Fax, Credit Card orders & callers welcome.

Cricklewood Electronics Ltd
40-42 Cricklewood Broadway, London NW2 3ET
Tel: 020 8452 0161 Fax: 020 8208 1441
Visit our new www.cricklewoodelelectronics.com
Email: sales cricklpwoodelectronics.con

- 1Y
@ N B

digtrduter of

Key Feutprss:
A slim resordoble DVD pluyer thots enly SSmam &

Compiety with @ buil-in TV tunsr spadiing you to I
reeord op o o full & hovrs.

Al controfisd v ths remoty sentrel and omes:
play, moXxing recording quislk and s18y.

Also comes somplsty with o porsntu] foel
DYD \ DYDFASRW \ DVDLRW | 18VeD \ P8\
Co \ GDR \ CO-RW \ SO-WIA | ROBDAK |
Plsturs COVPEG Ay somupatibis 1

CVBS,; Video \ S-Vidgve | 7.20.2r IRGS Seurtd |
SewrR2 oulput \ YUY \ 8 Shanne] ouiput opiionad

Order Code : DVDR1100 }
Price : £ 135.00 + vat
Carriage charged at £ 6.00 + vat

K2, Houss , UnR 18 , Pop In Commmersii) Conlrs ,

Wemblyy , Middissn: . HAY CHB Englmd

Tel: (020) 395 2829 Fax 3 [920) 3008
Emall ; salss@yrandat. so.uk

Digl Repalrs

UK & TJfreland

2. TRADE REPAIR
Sky SERVICE FOR THE
UK & EIRE

Are you looking for a reliable company to repair your sky digiboxes?
We ofter FREE SAMEDAY Collection when you send more than
one box for repair!

® FIXED PRICES

Pace, Grundig, Amstrad

Panasonic, Sony

Sky + (Standard repair) .Fixed price £45 + VAT includes return delivery
(Hard Drive replacement) Fixed price £75 + VAT includes return delivery

® Prices include all faults Micro processor, Modem, Software corruption and
BGA replacement. m n i llect for FR

® Specialists in the repair of Amstrad & Sony digiboxes.

® Refurbished digiboxes for sale (subject to availability)

® Fast Turnaround Time.

® All repairs fully guaranteed (6 months).

® Collection arranged from anywhere in the United Kingdom and Eire.
® Authorised Sky Digital Repair Centre.

Receive our latest Satellite and technical newsletter FREE through
email. Just send us an email with Newsletter in the Subject title to:

.Fixed price £38 + VAT includes return delivery

info@digirepairs.co.uk

Contact:
DIGI REPAIRS (UK & Ireland)
UNIT 25, ENNISKILLEN BUSINESS CENTRE
TEMPO ROAD, ENNISKILLEN BT74 4RL

TEL: 02866327293 (NATIONAL RATE)
0845 6441628 (LOCAL RATE)
Email: info@digirepairs.co.uk

TELEVISION November 2004

Are Colour Picture Tubes
causing you problems?

We can help!

1 D’Lec supply tubes from Philips. Thomson,
Panasonic etc, all are new. from stock and with
a one year Guarantee.

2  All tubes are delivered on our own transport
eliminating transit damage.

3  D'Lec are able to collect the old glass and
dispose of it in line with current regulations.

4 If you are an OEM service centre we can
despatch your tubes for you, using your own
paperwork.

Full storage and logistic service available for fragile
items (Plasma. LCD etc)
Export no problem!

GIVE US A CALL!

D’'t.ec Components. Limited. 3 Manor Court. Sole Street, Cobham, Kent, DA13 98U

Tel 01474 361276/327677 Fax 335228 ‘ . ) D (] leC
Components Ltd

Email sales@dlec.co.uk
Visit www.dlec.co.uk
63



01322 611254

CLASSIFIED TEL

TELEPHONE 01322 611254
FAX 01322 616376

FOR SALE

RECRUITMENT

SERVICE DATA WANTED

ELECTRé LIMITED

171 HAREHILLS LANE,
LEEDS LS8 3QE
Tel: 0113 240 1114
Tatung LCD 15",
Philips LCD 15".
Philips LCD 17".
Other models ava:lable
CALL FOR FULL PRICE LIST

ICC17 LOPTX Kit

Widescreen Special

Ferguson 11'7023U etc.
Thomson 241K 23U etc
Pt no. 10608670P ]

ONLY £24.95!
IrwinElectronics

BENCH
ENGINEER
REQUIRED

To repair TV's - VCR - HiFi

3 Day Week
(pick your own day's)

Senior Experienced Person

Need Apply.
Good Rate Of Pay
10 mins from Lakeside
Essex

Phone Paul on
01375-640800

BEST CASH
PRICES PAID

FOR VALVES KT88,
PX4 AND MOST
AUDIO/OTHER

TV/VCR CIRCUITS
]3I (WE DO NOT STOCK
¥ Y¢¥ AUDIO OR MONITOR
INFORMATION)

TEL A.T.V. on
0114 285 4254

cTv Clrcuns from £5.00

TYPES.
Tel: 01403 784961

Billington Export Ltd
Sussex RH14 9EZ
Fax 01403 783519
Email: sales @bel-tubes.co.uk
Visitors by appointment

also available
(P/P add £2.50 to each order)

419 LANGSETT ROAD
SHEFFIELD S6 2LL

_MANUAL COLLECTIONS PURCHASED,
(POST 1995)

SERVICE DATA

WANTED

Telephone 0114 273 9622

LINEAGE

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

PROJECTOR
SPARES

Spare parts and service
information for

VIDIKRON

video projectors from
PROJECTSPARES
Tel: 01444 831769

Fax: 01444 831580
E-mail:

NEED HELP NOW?
hen ring the

" % ELECTRON TECHNICAL |
HELPLINE

Genuine help available to all
repairers of
T.V.-V.C.R - SAT - AUDIO
{Inc Valves)

Over 30 years experignce and vast
data base

0906 470 1706

Calis cost 60p per minute

projectspares@btinternet.com

SERVICE
MANUALS

Have you ever turned away
work for want of a Service
Manual? Have you ever brought
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/Fax No: 01291 623086
Visa: Mastercard accepted

WA NT ED surplus or Obsolete Electronic Components

Turn your excess stock into instant cash!
SEND OR FAX YOUR LIST IN STRICTEST CONFIDENCE
Will collect anywhere in the UK

A
%"+ Mushroom

a B8 cowroneas

28 College Street, Kempston, Bedfordshire, MK42 8LU
Tel: 01234 363611 Fax: 01234 326611
E-mail: sales@mushroom.co.uk
Internet: www.mushroom.co.uk

- Fgr a -

FREE

consultation on how best to
market your products/ services to
a professional audience contact

STEVE on
01 3%2 611 254_

CR—




Atlas House, Kiln Lane
Derbyshire, SK17 9JL, UK

electronic design Itd sales@pea kel eCc.CO0.U k T 01298 70012 F 01298 70046

Passive Component Analyser
Automatic ldentification
and Measurement

Inductance: 11H to 10H @?
Capacitance: 1pF to 10,000 F
Resistance: 1€2 to 2MQ
Basic accuracy: 1%

“Astonishingly, this little unit
seems to pack most of the punch
of a large and very expensive
automated LCR bridge
into its tiny case.”

Andy Flind - EPE Magazine

. Semiconductor Analyser

Automatic Pin-out ldentification:
Just connect any way round!

Transistor gain measurement
MOSFET gate threshold measurement

PN junction characteristics measurement

Shorted Junction identification

Transistor leakage measurement

Auto power on/off
Bipolar transistors. Darlington transistors.
Diode protected transistors, Resistor shunted transistors.
Enhancement mode MOSFETs. Depletion mode MOSFETs.
Junction FETs. Diodes and diode networks,

LEDs (+bicolours)

A

“ enclosure colours may vary
|

LCR40 and DCASS Pack
Why-not order both,analysers in the
NEW special edition carry case

and save yourself £20!! A

Visit www.peakelec.co.uk to download the data sheets, usel guides and copies of independent Also available from Farnell,
reviews. You can pay using a cheque, postal order, credit or debit card and even pay securely Maplin, Rapid and CPC

online. Please contact us for your volume requirements. (prices vary)




TELEVISION TEST PATTERN GENERATORS

The new GV 998 is a digital ':TW
pattern generator offering

Ve
more advanced features i et
?Fhm
=,
it

at again a realistic price.
- GE—— -

Those features include :

¢ MPEG-2 format Transport

Stream generation

Video and audio o
included in the TS

Video and audio inputs

Generation of a variable frequency sound carrier for decoding verification

Multistandard and multisystem analogue TV signal generation

Possibility to edit different fields of the TS database to present the name of the

) vmeo
G ne L

Remote control via a personai computer
Moving video patterns to check MPEG-2 decoders

service provider
A PROMAX

han 40 74.8 dBuV Chan 40 67.6 dBuV

IDEAL FOR
PLASMA

IDEAL FOR
WIDE SCREEN

PROMAX GV SERIES

Choice of 12 instruments

NICAM and Teletext

4:3 and 16:9 Formats

Full field and VITS

Computer Controlled

Front panel memories

Own Company Logo

Computer Monitor testers

Hand Held Models

Multi Standard, PAL, NTSC, SECAM
High Quality Construction
Attractive Price Levels
Full After Sales Service
Available from Stock

AL FPIOMAX

*
*
*
*
.
*
*
*
*
*
*
*
*
*

wn SBER LS

-

FOR TELEVISION PATTERN GENERATORS,
THERE'S NO WIDER CHOICE THAN WITH PROMAX

TA 9038
CRT
REJUVENATOR

A\ PROMAX

SELECTED ITEMS FROM THE PROMAX
RANGE OF TEST EQUIPMENT

Q"
et

«_J. m
P

MS 250

Analogue and Digital Satellite Detector.

7

PRODIG 1+

Satellite Dish Installer's Meter
Does more than just BSkyB

OBITAL & ANALDGUSE T+ LAVEL METRR oty

[T W F

55235«
—

PRODIG

PRODIG 2

Analogue & Digital Aerial Meter
Measures digital channel power and C/N

Analogue & Digital, Satellite & Terrestrial
Measures channel power and C/N

PROLINK 3 + 4 PREMIUM

Satellite & Terrestrial, Analogue & Digital,
Spectrum Analyser with BER (optional on P3)

ALBAN ELECTRONICS LIMITED

THE PROMAX SERVICE CENTRE

6 Caxton Centre, Porters Wood,
St. Albans, Hertfordshire, AL3 6XT.

TEL:01727 832266 FAX:01727 810546

WEB : www.albanelectronics.co.uk
EMAIL : info@albanelectronics.co.uk

SALES + SERVICE + CALIBRATION




