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

one box for repair!
® FIXED PRICES
Pace, Grundig, Amstrad Fixed price £38 + VAT includes return delivery
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. Send more than one box at a time we collect for FREE.

@® 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:
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




CONTENT

July 2005

315 Comment
The games scene.

516 News

Mobile TV. DVD technology update. WEEE post-
ponement. Philips-Microsoft agreement. European
DRM start. News from Pace.

518 Plasma display technology
In this second instalment Fawzi Ibrahim describes
techniques that have been introduced to improve
the performance of the basic plasma display panel.

524 Latest Philips CE technology
Philips recently provided a presentation on TV and
DVD developments and wireless internet enter-
tainment around the home. George Cole reports.

528 Wireless technologies in
CE products

Graham Maynard starts a new series on the use of
wireless technologies in consumer electronics and
electrical products. Many systems have been devised
in recent years, and more are on the horizon.

534 A precision milliohmmeter
Alan Willcox has designed this short-location
adapter which has a resolution of ImW when used
with a digital voltmeter set to the 200mV range.

536 Test Case 511
537 Service Casebook

Michael Maurice describes recent servicing problems.

538 The answer is diversify!

Elaine Everest provides advice on what to do
when, as a self-employed service engineer, your
hours have been cut back.

539 Web service

540 Vintage repair:

a Pye Black Box

This Black Box record reproducer probably dated
from the late Fifties. Pete Roberts describes the
action that was required to restore its excellent
audio capability

TELEVISION July 2005

Vol. 55 No. 9

542 DX and Satellite Reception
Terrestrial DX and satellite TV reception reports.
The next sunspot cycle. Broadcast and satellite TV
news. More on wavefront tilt. Roger Bunney
reports.

545 Plasma panel fault

conditions

As an introduction to fault finding with plasma
display panels, Charles Arundel describes some
conditions experienced with Daewoo models.

346 Letters

WEEE and the ‘little man’. DAB aerials. Who
invented the AVO? P&P costs. Ferguson’s mains
dropper capacitor.

547 Help wanted
548 Mediacast 2005

High-definition, mobile and multi-room TV were
amongst the highlights of the recent Mediacast
show at Olympia. Peter Brough reports on the
developments presented there.

551 VCR clinic
552 Audio faults
554 Bench notes

Adrian Gardiner on essential diagnostic equipment
for the workshop — and the advent and evolution
of the mobile phone.

556 TV fault finding

559 DVD and home cinema
fault reports

560 Books to buy
562 Extended fault reports

A few longer reports on complex or tricky fault
conditions.

564 What a Life!

A trip down memory lane: the AVO 8, how to carry
out a vintage radio restoration. Latest correspon-
dence. Donald Bullock's servicing commentary.

566 Satellite notebook

Satellite signal distribution trouble. Eurobird
transponder numbering. Digital channel update
(28-2°E). Telstar 12 (15°W). Italian channels from
Hot Bird. Fault report.

570 Monitor faults

571 Next month in Television

Editor
John A. Reddihough
TVeditor@highburybiz.com

Deputy Editor
Tessa Winford

Production Editor
Jane Massey

Production Executive

Dean Turner
01322 611206

Display Sales
Executive

Reuben Gurunlicn
01322 611 261
Fax 01322 616 339

Sales Manager
Paul Monaf
01322 611 262

Editorial Assistant
Katie Butler
01322 611 472

Publishing Director
Tony Greville

Note that we are unable tc answer
technical queries over the elephone ond
cannof provide information on spores
other than that given in owr Spares Guide.

Disclaimer

We work hard 1o maare thet the,
information pissentwel in levision
is accuram Howeves, Television's
publisher « Nexus Media
Communications - wil nct take
responsibility for any injury or loss
of earnings that may wesult from
applying information aresented in
the magazine it i your
responsibility to familliarise yeurse f
with the laws relating to dealing
with your customers end suppliers,
and with safety prac ey ielating
to working with
electrical/electronic circuitry
particularly as regarcs e ectric
shock, fire hazards ond ssplosions

Next issue, dated

August, on sale
July 20




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
¢B/G/D/K/L/I/M/N Standards

¢ Composite Video and Sync outputs
¢ High Quality Construction

¢ 10 Front panel memories

¢ EURDCONNECTOR interface
¢ Electronic Attenuator

¢ Compact and Strong

¢ User friendly

¢ Attractive Price

o Clear LCD Display

¢ Available from Stock

o Full After Sales Service

A PROMAX

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

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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COMPUTER MONITOR
PATTERN GENERATOR

In the world of computer monitors,
uniike 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 hatch; Multiburst
and White

¢ Outputs : R; B; G; CVS; HS; VS; 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 Q 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 signals
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 voitage / current
characteristics and rejuvenate each of the
three cathodes independentty.
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The games scene

r I Yhis year’s E3 video games trade
show at Los Angeles in early May
was pivotal in introducing the next

generation of games consoles from the

leading contenders in this field — Sony’s

PlayStation 3, Microsoft’s Xbox 360 and

Nintendo’s Revolution. With increasing

time being spent on playing video games,

the prospects for whoever achieves the
number one spot are immense.

To be able to provide increasingly realis-

tic games playing the new machines con-

tain awesome computing power. With so
much power, the question arises as to
what else they could be used for. Video
games companies might like us to see
their machines, rather than that relatively
low-performance entity the PC, as the
domestic gateway to the internet. It’s an
interesting prospect, but the PC can prob-
ably take care of itself in this respect.
Observers seemed to agree that the

PlayStation 3 provides the most impres-

sive performance, as a result of its use of

the Cell microprocessor which Sony has
developed in conjunction with IBM and

Toshiba (see Comment, August 2004).

But it all depends on the display device in

use. An expensive (at present) high-defi-

nition display is required to take full
advantage of PlayStation 3’s capabilities.

Otherwise the Xbox 360 does more or

less as well. It will also have the advan-

tage of being available this autumn, while

PlayStation 3’s launch is scheduled for

next spring. A lot remains to be revealed

about pricing and features however. The

Nintendo Revolution is still in prototype

form, with no launch date suggested.

Falling standards

The media and telecommunications regu-
lator Ofcom is to relax the rules on com-
mercial sponsorship of television and
radio, which could provide broadcasters
with appreciable extra revenue. The ban
on product placement in UK-produced
programmes is to be reviewed - it’s pro-
hibited under national and European rules
— and, in a new broadcasting code pub-
lished towards the end of May, Ofcom
said it was reducing the red tape sur-
rounding sponsorship. Over thirty pages
of rules have been cut back to just three.
New proposals will for the first time
allow sectors such as betting and gaming
to sponsor TV and radio programmes.
Under the new rules sponsorship will be
allowed provided it is clearly labelled,

remains separate from the programme,
and doesn’t affect editorial independence.
It will not be allowed for news and cur-
rent affairs.

The relaxation seems to be based on
broadcast industry concern about falling
revenues from traditional advertising. The
industry would naturally be concerned
about that, but there is no reason for
Ofcom to capitulate. Chris Banatvala,
Ofcom’s head of standards, said: “Given
the multi-channel environment we live in,
it’s time to look at the rules that govern
unsuitable sponsorship. There was an
awful lot of unnecessary regulation.” It
seems that, confronted with a rapidly
changing digital, multimedia world,
Ofcom is simply abrogating its responsi-
bilities. Some regulator!

The broadcasting industry might con-
sider that present regulation is too heavy-
handed. But regulation was imposed for
the very good reason of ensuring high
standards in broadcasting and that the
public receives the best possible services.
Ofcom will no doubt get away with it —
there has been no sign of a public outcry
over the changes — but the result will be
loss of ability to exercise control in the
public’s interest. Not a good day in the
annals of broadcasting standards.

And the same to you!

The European Commission has called on
countries to speed up their move from
analogue to digital broadcasting. Member
states have been urged to meet a deadline
of early 2012 to complete the change, but
only thirteen of the EU’s 25 members
have confirmed that they will be able to
make the change by then.

It seems to me that the French have
the right attitude to this sort of bureau-
cratic meddling!

CORRECTION

We apologise for some symbol errors that
occurred in Figs. | and 2 on pages 467/8
last month. The strange capital U with
umlaut should have been a dagger sym-
bol, which was used simply to avoid
repeating the BC558B transistor type in
various places. In Fig 2 the -8V and
—20V lines are shown with a strange n
instead of the minus sign. These are com-
puter compatibility errors that creep in
after we have passed for press.
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Mobile TV

Orange has launched a mobile
TV service called Orange TV
via its 3G network. It is avail-
able initially using the Nokia
6680 3G handset from Orange
— further handsets are to follow.
Customers can download the
TV application free from
Orange World, then pay a sub-
scription of £10 a month to
watch the channels. The initial
line-up of nine channels
includes ITN News, CNN,
Cartoon Network and extreme
sports: special Big Brother and
Celebrity Love Island channels
have also been developed. All
channels are streamed via the
Orange 3G network and are
available through the new
Orange TV section of Orange
World.

NTL Broadcast and O, have
announced the first batch of
channels to be part of their line-
up for the forthcoming six-

month Oxford mobile TV trial,
which is to begin performance
testing in July prior to a roll-out
to 350 Oy customers in early
September. The channels
include Cartoon Network,
CNN, Discovery Channel, Sky
Sports News and Sky Travel.
BSkyB, Chart Show TV,
Discovery Networks Europe,
Shorts International and Turner
Broadcasting are among the
organisations that will provide
sixteen TV channels, receivable
using the new Nokia 7710 3G
handset.

The trial is designed to test
the televisual capabilities of 3G
phones and will look at how
people choose to watch TV pro-
grammes when on the move. It
will use the DVB-H broadcast
transmission standard, which
has been designed for handheld
reception. With its low battery-
power consumption and robust

reception capability, DVB-H
provides an efficient ‘one-to-
many’ method of delivering TV
content in a way that comple-
ments the one-to-one video
streaming which is possible via
GPRS and 3G networks. Ofcom
will need to license spectrum to
enable a commercial service to
be launched in the UK. The
results of the trial will assess
consumer interest.

In South Korea TU Media
has brought its satellite-based
TV-on-your-palm cell-phone
service into commercial opera-
tion following a four-month
trial run. TU Media is affiliated
to South Korea’s largest mobile
phone network, SK Telecom.
Seven video and twenty audio
channels are available initially
— TU Media plans to expand
the service to some forty chan-
nels. In January South Korea
became the second country to

launch satellite-based DMB
(digital multimedia broadcast-
ing), on a test basis. Japan has
been offering such services
since last year, using its own
satellite-based DMB technolo-
gy. DMB enables users to
receive regular TV program-
ming or watch content on
demand via portable equipment
including mobile phones and
mini-TVs.

In March the South Korean
government issued licences to
six operators to launch a new
terrestrial DMB service, which
is considered to be cheaper than
satellite DMB. The South
Korean Electronics and
Telecommunications Research
Institute expects terrestrial
DMB to have more than ten
million customers by the year
2010, with satellite-based serv-
ices having about 4-5 million
customers.

WEEE postponed

Implementation of the EU Waste
Electrical and Electronic Equip-
ment (WEEE) Directive has
been postponed until January
next year. A letter from the DTI
states that there have been
major practical difficulties in
meeting the Directive's deadline
of August 13, 2005. Several
other major European countries
have either announced a similar
delay or are planning to take
this course. The Directive
imposes obligations on retailers,
distributors and producers to
take back and dispose of
equipment at the end of its
life, and will impose costs on all
concerned, including consumers.

Akai has released a 30in. LCD, Model LM-H30CJSA, that
functions as a TV set or a PC monitor, with WXGA (1,280 x 768)
resolution, Its picture-in-picture facility enables the user to monitor TV
while working on a PC. There’s Nicam sound with 10W stereo outputs,
also a headphone socket. Price is about £800. Features include simple
use with intuitive on-screen displays, remote control and an

automatic programming system.

FCC move
ruled unlawful

A US Federal Communications
Commission (FCC) plan to
force manufacturers of con-
sumer electronics equipment to
include broadcast-flag technolo-
gy in new digital TV sets and
digital video recorders from
July 1 has been halted by the
US appeals court. The court
ruled that in attempting to con-
trol how electronic devices
work the FCC had overstepped
its authority. The broadcast-flag
system includes copy-control
bits in the data stream to enable
broadcasters and content own-
ers to decide whether material
can be recorded freely, a limited
number of times or not at all.

News from Pace

Pace has announced the devel-
opment of the first hardware
H.264 decoder set-top box,
Model IP215. It’s designed to
provide telecommunications
companies and operators with an
entry-level device for the emerg-
ing IPTV (Internet Protocol TV)
market, which enables TV pro-
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grammes to be broadcast over
broadband internet connections.
The IP215 uses a hardware
decoder for MPEG-2 and
MPEG-4 AVC/H.264 compres-
sion decoding. Full launch of the
IP215, with conditional access
and middleware integration, is
expected in September.

Pace Micro Technology’s
prospects have been greatly
enhanced by an agreement to
supply between $375m and
$550m worth of set-top boxes
to Comcast, the world’s largest
cable TV operator, over the
next three years.

The boxes will mainly be of

the personal video recorder
type. It’s the first time that
Pace has had a significant
success in the US market,
which is dominated by
Motorola and Scientific
Atlanta. Pace and Comcast
have also agreed to joint
development of products.
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DVD technology

According to reports emanating
from Japan the talks between
Sony and Toshiba on a joint
standard for next-generation,
blue-laser DVDs (see page 452
last month) have failed to make
progress. Neither side seems
willing to make concessions
which, because of the technolo-
gy, would have to be major
ones. Toshiba’s president
Tadashi Okamura has said that:
“We may actually have a situa-
tion where merchandise from
both sides is put on store
shelves. But the market would
not allow that situation to last
for very long.”

Meanwhile Toshiba has
announced the development of
a single-sided triple-layer HD-
DVD-ROM (read only) disc
with a data capacity of 45GB,
fifty per cent more than the sin-
gle-sided dual-layer disc
already announced. Fig. 1
shows the basic construction. It
provides sufficient capacity for
up to twelve hours of high-defi-
nition movies.

Fig. 1: Construction of Toshiba’s single-sided, triple-layer HD-DVD-
ROM disc that can store 45GB of data.

Spece iyer

Red laser (wavelength: 650nm)
¢

8.54GB
+20 GB

Spece layer

!

Blue-violet laser (wavelength: 405nm)

Fig. 2: Construction of Toshiba’s double-sided, dual-layer hybrid
disc, which has DVD-ROM and HD-DVD-ROM sides.

Toshiba has also announced
a double-sided, dual-layer

hybrid ROM disc that consists
of a dual-layer HD-DVD-ROM

side and a dual-layer DVD-
ROM side, see Fig. 2. It can
store 30GB of high-definition
content on the HD-DVD-ROM
side and 8:5GB of standard-def-
inition content on the DVD-
ROM side. Toshiba points out
that the disc’s standard-defini-
tion content could be played by
the more than 84m DVD play-
ers and recorders produced
worldwide in 2004 alone.

These new HD-DVD-ROM
discs share the same structure
as previously announced HD-
DVD types, i.e. two 0-6mm
thick discs bonded back-to-
back.

The Taiwan Industrial
Technology Research Institute
has developed a red-laser DVD
format, called Forward Versatile
Disc (FVD), that can store 9-8-
11GB of high-definition data on
a dual-layer disc. FVD uses
Microsoft’s Windows Media
Video 9 compression technology
and AES (Advanced Encryption
Standard) content protection.
FVD players are due for release
in Taiwan at about $175.

Philips-Microsoft agreement

Philips and Microsoft have
announced a set of long-term,
non-exclusive agreements to
facilitate the flow of digital
entertainment content between
Windows-based PCs and prod-
ucts equipped with the Nexperia
family of semiconductor devices
developed by Philips. Philips
will support Microsoft Windows
Media Audio and Video and
Windows Media Digital Rights
Management 10 (DRM) technol-
ogy in its Nexperia multimedia

devices for use in digital media
receivers, personal video
recorders, portable audio players,
IP set-top boxes and video
phones. Support of Windows
Media in Nexperia systems for
in-car entertainment and for
next-generation digital TV sys-
tems will follow later in the year.

Philips will add Windows
Media to the formats currently
used in its Mobile Infotainment
and Streamium consumer prod-
ucts this month, and has

announced plans to obtain
PlayForSure verification for
these products. Microsoft devel-
oped PlayForSure to make it
easy for buyers of items such as
digital music players to see that
they are compatible with the
variety of on-line content and
services available — it uses a
logo to show that equipment is
compatible with Windows
Media Player and Microsoft’s
Digital Rights Management
technology.

Revised Sky+ pricing

New Sky customers who buy a standard Sky+ box now have to pay £99 for it, with free standard installation.
The £99 Sky+ box is available only to new Sky Digital subscribers or existing subscribers who take up a multi-
room subscription. A Sky+ subscription is required to use the personal video recorder features of Sky+, and is
free to viewers who subscrbe to two or more Sky Premium channels, Standard installation is free for new Sky
Digital subscribers but costs £60 for previous or existing subscribers (existing subscribers who choose the
multi-room deal do not need to pay for installation) or £120 for non-subscribers.
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European DRM
start

DRM (Digital Radio Mondiale), a
digital radio  broadcasting
system for use in the LW, MW
and SW bands, is to be
launched commercially in
Europe later this year. A
description of the technology
appeared in our May issue last
year. Live broadcasts were a
feature at the Paris Radio
Show in early February.
Demonstrators included the
BBC, which provided SW
transmissions from the UK to
France, including audio-on-
demand and data services.
RadioScape = and  Texas
Instruments are to collaborate
on the development of receiver
modules that operate with both
DAB and DRM: Tl is to supply a
digital signal processor and
RadioScape software radio
technology.
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Plasma display

In the second instalment in his current
series Fawzi Ibrahim describes various
techniques that have been introduced
to improve the performance of the
basic plasma display panel

he basic plasma display panel arrangement described last
Tmonth suffers from two major shortcomings, dynamic false

contours and black-level reproduction, that had to be over-
come for this type of display to compete in terms of perform-
ance with the well-established CRT technology. In addition the
brightness and the contrast ratio had to be improved, and manu-
facturing costs had to be reduced.

False contours

False contours are the most serious impairment to picture quali-
ty. They occur with moving pictures. This artefact is basically a
consequence of the sub-field coding technique used to control
the brightness of the display. As I explained last month (see
pages 456-7), for brightness control the TV pictures are broken
up into a number of sub-fields: conventionally, eight binary-
weighted sub-fields are used.

Consider an image in which the brightness of two adjacent
pixels is 127 and 128 respectively. The first pixel will fire, pro-
ducing a discharge, for the first seven of the eight sub-fields. The
next pixel, to its right, fires during the eighth sub-field only. With
a still image, there are no false-contour artefacts. If there is move-
ment however what is known as false contours may be seen.

Fig. | shows a schematic time chart representing the two pix-
els. The left pixel has the 127 brightness level, moving towards
a second pixel to its right with a brightness level of 128.
Because the human eye follows the motion in an image, the
pixel movement results in the visual sensation being integrated
in the direction of the arrow in the diagram.
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The eye thus adds up the seven sub-fields of the first pixel
and the eighth sub-field of the second pixel, the result being a
brightness intensity of 127 + 128 = 255, with a boundary of 127
on the left and 128 on the right. The effect, for the human eye,
is a bright-line contour. The artefact is most pronounced when
an image of middle and almost uniform intensity, such as a
Caucasian skin colour, moves across the screen. The resultant
smudging is illustrated in Fig. 2.

Several techniques have been used by PDP manufacturers to
minimise the false-contour effect. The time-compression tech-
nique reduces the light-emission period for the sub-fields, as
shown in Fig. 3. It leaves a break between one set of sub-fields
and the next, thus reducing the possibility of adding sub-fields
and the associated artefact. The area with false contours can be
greatly reduced by the compression ratio.

The drawback with time-compressed sub-field drive, espe-
cially with darker images, is reduction in panel brightness
because the total sustain period of each sub-field is reduced. To
overcome this, adaptive time-compressed drive, in which the
compression ratio changes with varying picture brightness, is
used. A high compression ratio is applied for bright pictures and
vice versa for darker pictures. In this way images with a low
average picture level (APL) have a longer sustain period and an
increased level of brightness.

In addition to time compression one or more sub-fields may
be split into two lower-weighted sub-fields. With the conven-
tional binary coding the maximum intensity weighting is pro-
vided by sub-field eight, at 128. If this sub-field is split into two
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sub-fields each with a weighting of 64 then, when a false con- ' |
tour takes place as described earlier, its visual intensity will be
greatly reduced to 127 + 64 = 191.

In practice this technique uses nine sub-fields, with the
weighting distribution shown in Fig. 4. Sub-fields corresponding
to 128 and 64 are divided into four sub-fields of 48 weighting ey
each, positioned at either end of the sub-field set. As shown the

127 intensity 128 intensity
Pixel Pixel

First 7 sub-fields Only 8" sub-field
sustained

sub-field with weighting | is neglected in order to reduce the ::1
number of sub-fields and maintain the total level of brightness. srj
Compensation for the effect of removing the LSB (least-signifi-

cant bit) sub-field is provided by the error diffusion circuitry She
(see Fig. 10 last month). SFS

A further improvement is obtained by using adaptive sub-
field control, in which the selection of sub-fields for each TV
picture frame is determined dynamically depending on the aver-
age picture level. This is possible because level 48 may be repre-
sented by one sub-field of 48 or two of 32 and 16 (= 48). If, for SF7
example, the average image level is near 48, a sub-field of 32
and others below 32 are used. On the other hand if the average
level is near 64, a sub-field of 48 and others below 32 are used.

Pioneer developed the CLEAR (Hi-Contrast and Low Energy
Address and Reduction of False Contour Sequence) system that
makes false contours “as invisible as possible”. The CLEAR
system uses 12 sub-fields instead of the conventional eight.

One of the most popular sub-field drive techniques is Al,
Adaptive brightness Intensifier, which was developed by Summation by the eye
Panasonic. See Fig. 5. Al uses variable sub-field drive and non- Intensity 127+128=255
binary weighting, which is usually referred to as linear coding.
Non-binary coding changes the weighting of the sustain period
to a linear value, with consequent reduction in the visibility of
false contours. The variable sub-field coding is used to maintain
the power consumption at a constant level as the brightness level
varies. It’s achieved by adjusting intelligently the number of
sub-fields used to drive the PDP. In addition, variable sub-field
coding improves the contrast with bright pictures and increases
the brightness of dark pictures.

The average picture level (APL) is used to adjust the number
of sub-fields. For normal brightness the standard number is 11:
it’s reduced to 10 for dark scenes (low APL) and increased to 12
for bright scenes (high APL). The use of a larger number of sub-
fields provides finer weighting distribution and hence an
increase in the grey-scale levels, which improves the picture’s
contrast range. With darker images the reduced number of sub-
fields allows more time for the discharge period. This improves
the peak brightness, making dark scenes more visible. The
reduction in grey-scale levels in a low-luminance picture is not
discernible by the human eye.

SF6

SF8

Fig. 1: False contours are seen by a human eye in the
direction of the arrow.

Reduced power-consumption variations improves efficiency Fig. 2: Effect of false contour with a moving subject.
and reduces the cooling requirements, making
it possible to dispense with the use of cooling Conventional binary coded
fanS. Sub-fields system

S5F2 SF3 SFe Si

£8 SFe $FT SFe

Black-level drive

Plasma panels have a weak point when dis-

playing dark scenes. This is because of the

high-amplitude set pulse required to prime or

initialise the cells at the start of each address-

discharge sub-field cycle, before the address ‘
!
i

stage. The effect of this pulse is a small but
significant discharge that produces a fairly L One TV frame
bright radiation, known as ‘priming light’,

|
from the phosphor. As this is repeated with 1
each sub-field, the cumulative effect is to lift
the black level and decrease the contrast ratio.
The effect of the set pulse can be reduced
by using a ramp-shaped instead of a high-
amplitude sharp, square pulse, see Fig. 6.

When a ramp-shaped set pulse is applied to Timecompressed
the insulated sustain/scan electrode, a very Sub-fields system
weak discharge occurs for a longer period,

Fig. 3: Time-compressed sub-fields.
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< One TV frame

48 48 2 4 8 16 3 48

Binary Sub-Field System
12 4 8 16 32

Non-binary 12 Sub-Field System
12 4 6 10 14 19 26

47
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Fig. 5: Variable and non-binary sub-field drive.

generating fewer UV rays and hence less radiation from the
phosphor.

Another technique, introduced by Panasonic, is called ‘Real
Black Drive’. It dispenses with the use of a large set pulse at the
start of all sub-fields except the first one. The first sub-field
starts with the normal high-amplitude set pulse while the
remaining sub-fields start with smaller set pulses, see Fig. 7.

Base-write voltage

Fig. 4: Time-compression and division of the upper levels of sub-fields.

48
Alternate Lighting of Surfaces (ALS)

With conventional PDP construction each pixel cell has two
driver electrodes, scan and sustain. Discharge between these
electrodes takes place when a sustain pulse is applied between
them. It follows that each line of pixels requires two strips of
electrodes, scan and sustain.

When the resolution of a panel is increased, there are more
pixels per line and more lines. So the pixel cells have to be
much more finely pitched. In addition more electrode drivers are
required, which increases the manufacturing cost.

A further drawback with the conventional structure is that the
gap between the electrode pairs cannot be used for luminance radi-
ation. While the conventional structure is adequate for VGA-reso-
lution PDPs, it is impractical and costly for high-definition panels.

This is the reason why the ALIiS structure was developed.
ALIS uses a single electrode for the visible picture line above
and below, as illustrated in Fig. 8. The sustain and scan elec-
trodes are now referred to as display electrodes X (sustain) and
Y (scan). The X electrodes are arranged at equal intervals and
the space between them is used as the display lines, thus dou-

bling the resolution for the same number
of electrodes and increasing the panel’s
luminance area.

As each Y electrode is shared between
two X electrodes, interlaced addressing
has to be used to ensure that each pixel
line is independently addressed and dis-
charged. The ‘odd’ field is addressed first,
line by line, by energising pairs of elec-
trodes in the order X1-Y1, X2-Y2, X3-Y3
and so on (see Fig. 9). This is followed by
the sustain stage, when all the pixel cells
that have been selected during the address
period are discharged. The same process is
then repeated for the ‘even’ field, by ener-
gising pairs of electrodes in the order X2-
Y1, X3-Y2, X4-Y3 etc., followed by the
discharge stage. The whole process is then
repeated for each individual sub-field.

With interlaced PDP drive the need
for an interlace/progressive (I/P) convert-
er is removed. The number of electrodes
required for a given number of lines is
half the conventional number of lines
plus one. In comparison with a conven-
tional PDP, the ALiS technique provides
higher resolution, a brighter picture,

Fig. 6: A ramp-shaped set pulse reduces ‘priming light’ from the screen.
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reduced manufacturing cost, and longer
life because the lighting duty of each cell
is reduced by half.
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Fig. 7: Pulse waveform for the Panasonic ‘Real Black Drive’ system,
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(a) Conventional (VGA) (b) ALIS (1024 lines)

Gaps between sustain ‘Twice the resolution for the
electrodes are used as same number of electrodes
display lines. «High cell aperture ratio

‘Expanded luminous area

Fig. 8: Comparison between conventional and ALiS
discharge methods.
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Fig. 9: ALiS panel line addressing.

Enhanced ALS

As with all interlaced pictures there’s line flicker. It is far less
than that experienced with a CRT, but an element of it remains.
This can be removed by using Fujitsu’s enhanced-ALiS (e-
ALIS) technology. Instead of the column-orientated structure of
cells, e-ALiS uses box-shaped cells with an additional horizontal
running rib, see Fig. 10. In addition to providing a larger effec-
tive phosphor surface and thus improved brightness, this struc-
ture provides the option 10 include opaque electrodes on the hor-
izontal-running barrier rib.

The outstanding feature of e-ALiS however is that it once
more offers progressive drive. But to move from the interlaced
technology of ALiS to progressive drive calls for a more com-
plex addressing procedure. With e-ALiS the display is broken up
into pairs of visible lines arranged in two groups, 1-2, 5-6, 9-10
etc. in one group and 3-4, 7-8, 11-12 etc. in the other.
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A four-phase drive cycle is used: set, pre-condition, address,
discharge. In the first phase line pairs 1-2, 5-6, 9-10 etc. are ini-
tialised and addressed (see Fig. 11). The sequence begins with a
general set pulse to erase and neutralise any internal charge. The
new second, pre-conditioning phase initialises the lines for
addressing. Thus with the following address phase all pixels are
addressed line-by-line to be in either the ‘on’ state, by formation
of a wall charge, or otherwise ‘off’. The second group of line
pairs, 3-4, 7-8, 11-12 etc., is then pre-conditioned and addressed.
Once both groups of line pairs have been addressed and cells
selected for discharge, a sustain pulse is applied to discharge all
the selected cells simultaneously. The process is then repeated
for the next sub-field and so on.

By reintroducing progressive drive, e-ALiS eliminates flicker
completely.

Basic PDP drive arrangement

Fig. 12 shows the basic PDP drive arrangement. The scan wave-
form is constructed section by section. All the voltages are gen-
erated using those provided by the power distribution unit, and
are synchronised by clock pulses and generators.

During the set-pulse part, all pixel lines are selected by a neg-
ative-going pulse. During the address period, lines are selected
in sequence by a negative-going pulse from the shift register.
This activates a switch to connect the sustain/write pulse to the
selected line.

A set of one-bit data is then clocked on to the data bus elec-
trodes. When the data bit is one, a wall charge is formed and the
cell is turned on. A zero bit leaves the cell uncharged. During
this period lines that are not being addressed are kept at a nega-
tive potential by the base-write voltage. When all the lines have
been addressed, a sustain pulse is applied to all the pixel cells to
discharge those that are on.

The process is then repeated for the next sub-field and so on.

Erase wall charge drive

With Address Display Separated (ADS), the driving scheme
described so far, addressing a cell involves the creation of a wall
charge to turn the cell on, ready to be fired during the sustain peri-
od. With a VGA-resolution panel the address period is in the
region of 3-5usec per line. For higher resolution (1,000 of more
lines) the address cycle time is reduced to between 1-5 and 1-Opsec
per line, requiring address frequencies approaching IMHz.

The higher the frequency, the larger the power requirement
and the higher the cost of the address drivers. Furthermore the
address pulse itself, regardless of the speed of the line address-
ing cycle, cannot be that narrow because time is needed to create
the wall charge for a cell to be selected. One way of reducing
the pulse width is to raise the address voltage, but this often
results in higher power consumption.
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The ‘erase wall charge’ address method
reverses the above process. With this new tech-
nique, all cells are ‘selected’ by the formation of
a wall charge. In the following phase, the cells
that are not required to discharge are ‘deselect-
ed’ by removal of the wall charge. The three
phases are thus: initialisation and wall charge
formation, addressing (by erasing the wall
charge). and sustaining.

First, a wall charge is formed at every cell.
During the address phase only unselected cells
are addressed, their wall charge being erased.
With each cell that hasn’t been addressed a wall
charge remains, to be fired during the discharge
period. The advantage is that it takes a relatively
short time to discharge a cell and remove the
wall charge compared with the time taken to
charge a cell and form the wall charge. This
makes it possible to use narrower address pulses.

A further advantage of this drive technique is
I that the scan-pulse voltage can be reduced by

1

Fig. 10: The enhanced-ALiS structure developed by Fujitsu.

about 100V in comparison with the conventional
method.
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X electrodes
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Next month

Part 3 next month will deal with video process-
ing and image formatting.

Fawzi lbrahim is currently engaged in
developing and running training cours-
es on plasma and TFT/LCD at the
College of North West London. He may
be contacted by email at
Fawzi.lbrahim@cnwl.ac.uk or by phone
on 07976 350724.

Fig. 11: Enhanced-ALiS drive.

Pixel Data from memory
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Fig. 12: The basic PDP drive
arrangement.
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technology

Home( ompute

Botanical Gardens

1mg_12200 jpg
img_12201jpg
img_12202 jpg
Img_12203 jpg
img_12204 jpg
img_12205 jpg
img_12206.jpg
img_12207 jpg
img_12208.jpg
img_12209 jpg

‘\

Philips recently provided a
presentation on TV and DVD

developments and wireless internet
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entertainment around the home.

George Cole reports

the number of consumer electron-

ics product areas on which it
focuses: three of its main interests
today are television, recordable DVD
and home network/internet-related
audio and video equipment. The com-
pany recently described its plans for
these product areas over the coming
year.

TV technology

Evidence of the onward march of
flat-screen display technology comes
from the fact that in December 2004
flat-screen sets took 51 per cent of
the European TV market in value
terms. Philips notes however that the
28in. 50Hz CRT sector is still stable,
and the company certainly has no

In recent years Philips has refined

—————

— ____// European sales are run-

plans to abandon CRT set
production in the short
% term — especially as

ning at about four million
sets a year at present.

Philips is promoting four major
features of its flat-screen display sets
this year: Ambilight 2, Pixel Plus 2
HD, Clear LCD technology and
HDTV compatibility. Ambilight is
the name of Philips’ ambient back-
lighting technology, which is
designed to reduce eyestrain and
improve picture quality. The technol-
ogy has been acknowledged to help
by the Society of Motion Picture and
Television Engineers. A new stereo
function means that viewers can
make adjustments by using a split-
screen system to calibrate the
Ambilight 2 operation.

Pixel Plus 2 HD is the latest ver-
sion of the company’s digital video
processing technology. It uses
upscaling to increase resolution as
well as colour enhancement, digital
natural motion and dynamic contrast
control. The HD variant has 2:6
times more processing power than
the previous system, giving improve-
ment even to HD pictures. Philips
demonstrated its Pixel Plus 2 HD
technology in comparison with com-
petitor products, including flat-

The Streamium LCD TV Model 23iF9946 gives
the user access to on-line music, film trailers,
music videos, photo collections and internet
games that are stored on a home PC or
/ streamed directly from the internet.

screen displays from Sony,
Panasonic, Pioneer and Sharp. The
Philips set did seem to provide the
sharpest pictures.

Clear LCD

The aim of Clear LCD technology is
to reduce motion blur and improve
the black-level performance.
Although LCD technology provides
many benefits as a display system,
fast-moving objects can suffer from
motion blur. This is caused by slow
liquid-crystal response — the LCD
pixels can take several frames to
switch completely, the so-called
“sample-and-hold effect”. The
images are refreshed on a step-by-
step basis but, because the human
visual system monitors objects by
continual tracking, the ‘stepped’
images appear blurred. Clear LCD
uses two techniques to reduce
motion blur dramatically, Overdrive
Control and Scanning Backlight.

Overdrive Control increases the
voltage to accelerate the reaction of
the liquid crystals. The result is a
fifty per cent reduction in the
response time, from 14msecs to
8msecs. Scanning Backlight uses
new hot-cathode fluorescent (HCFL)
lamps instead of the conventional
cold-cathode (CCFL) type, to mimic
the scanning effect of a CRT. It
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means that instead of all the pixels
receiving the same amount of light at
the same time and for the same dura-
tion, they receive light in bursts and
thus for shorter periods of time. This,
Philips says, enables images to be
better controlled and to appear at the
right moment, which greatly reduces
blurring. The HCFL lamps can also
be dimmed 30 per cent more than
CCFL lamps so that, unlike current
LCD TV models, dark scenes
receive less light than bright ones,
boosting the overall contrast range
by 500 per cent. Finally, for flicker-
free pictures Philips uses field-rate
conversion software to increase the
LCD screen refresh rate from SOHz
to 75Hz.

As with all TV technologies, the
proof of the pudding is in the view-
ing! Danny Tack, who is responsible
for Philips’ TV marketing and strat-
egy, demonstrated the system. He
showed how a fast-moving ball
appeared blurred on a conventional
LCD screen but sharp with Clear
LCD. In another demonstration an
object falling off a cliff was also
much sharper with a set that uses
Clear LCD. There were a few ques-
tions, for example whether increas-
ing the voltage affects the power
consumption, lifetime or tempera-
ture of the set. Danny Tack said they
didn’t.

HD-ready sets

Like many manufacturers of flat-
screen sets, Philips is now offering
many models that comply with the
EICTA standard for HD-ready prod-

TELEVISION July 2005

ucts. This states that any set which
bears the HD-Ready logo must have
a minimum native resclution of 720
physical lines in wide aspect ratio
and have input sockets for analogue
component video as well as a digital
DVI or HDMI socket that works
with the HDCP content-protection
system. It should also have HD-
capable inputs that accept the fol-
lowing HD video formats: 1,280 x
720 at S0Hz and 60Hz with progres-
sive scanning, and 1,920 x 1,080 at
50Hz and 60Hz with interlaced scan-
ning (720p and 1,080i respectively).

New models

The new Philips TV range includes
three LCD sets, Models 32PF9380,
37PF0380 and 42PF9380 - the first

two digits are the screen size in inch-
es. All three models include Pixel
Plus 2 HD and Ambilight 2 technol-
ogy and have WXGA displays. The
37in. and 42in. models also include
Active Control, which uses a light
sensor to ensure that the on-screen
picture is optimised for the room’s
lighting conditions. Model
32PF9380 is the first set to feature
Clear LCD technology. Other fea-
tures include DVI and HDMI sock-
ets (the 42in. model also has a USB
socket), a memory-card slot and
802.11g WiFi broadband wireless
connectivity.

Philips also introduced two new
Integrated Digital TV sets, Models
32PF7520D and 26PF5520D. Both
include HD LCD screens, Digital
Crystal Clear technology, 3D digital
filters and the Active Control system
with a light sensor. A USB photo
viewer, a PC input socket and multi-
ple PIP modes mean that PC content
can be viewed in a second window
while watching an analogue TV
channel and also recording a digital
TV programme.

DVD

Philips reported that the standalone
DVD player market is declining as
consumers move to DVD recorders.
DVD players are now commodity
products that can be picked up in a
supermarket for less that £50. This
explains why Philips is focusing on
value-added products like portable
DVD players, DVD recorders and
combi models. Of six forthcoming
DVD products, five incorporate a
DTT tuner, hard-disk drive or VCR
deck.

Philips has launched three new
portable DVD players, Models
PET1000, PET810 and PET710. The
PET1000 has a 10-2in. HD LCD

LCD set Model
42PF9380 (left)
also includes
Active Confrol,
which uses a light
sensor fo ensure
that the on-screen
picture is
optimised for the
room’s lighting
conditions.

Model DVDR7200 is
a DVD recorder that
includes an inte-
grated Freeview
tuner and can han-
dle dual-layer
DVD+R/RW record-
ing with 5.1 audio
capability and a full-
colour GuidePlus +
Interactive
Programme Guide.
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The SLA5500 wire-
less audio link
enables digital
music stored in a
PC to be played
through a hi-fi sys-
tem.

The RC9800i
remote-control unit
can be used to
avoid the need for
many of the RC
handsets now
found in the aver-
age living room.

screen, an

optical input
and component video and S-video
output sockets. Model PET810 has
an 8in. LCD screen and an
SD/Multimedia (MMC) memory
card slot for playing MP3 music and
JPEG images and MPEG-4 video
files. Model PET710 has a 7in. LCD
screen. The PET1000 and PET810
are compatible with the SVCD,
VCD, DivX, MPEG-4 and WMA
(Windows Media Audio) formats,
and all three DVD portables can
play DVD, DVD+R/RW, MP3 CD
and Picture CD discs.

Model DVDR7200 is a DVD
recorder that includes an integrated
Freeview tuner and can handle dual-
layer DVD+R/RW recording with
5.1 audio capability and a full-colour
GuidePlus + Interactive Programme
Guide. Its connections include an
HDMI socket and two RGB scart
sockets (in/out).
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Model DVP900O0DS is a
DVD/SACD player that can provide
HD picture quality at 1,080i or 720p

resolution via an HDMI socket and
is compatible with the

DVD+R/RW, DVD-R/RW, MP3
CD and Picture CD formats.

Philips has also released two

Freeview set-top boxes,
Models DTR320 and
DTR200. Both have a full-
colour seven-day EPG, two
scart socket outputs and an
optical output that delivers 5.1
multichannel sound.

Broadband internet

Philips was one of the first CE
companies to recognise the growing
role of the World Wide Web and a
broadband internet connection as a
source of home entertainment. The
company points out that about ten
million new internet connections
were established in Western Europe
in 2004, while there are forecasts
that some fifty million Western
European homes will have a broad-
band connection by 2006. The suc-
cess of Apple’s iTunes on-line music
service, which has provided more
than 250 million downloads since it
was launched a couple of years ago,
demonstrates the immense appetite
that exists for downloading enter-
tainment from the internet.

It has been estimated that sixty
per cent of the PCs in Western
Europe have a hundred or so digital
images each stored on their hard
drives, and that half the PCs have
more than a hundred stored music
files. About fifteen per cent of PCs
have up to twenty stored video files.
Philips maintains that there will be
times when consumers want to
watch or listen to this content away
from their PCs, for example when
relaxing in the living room.

The company is therefore pro-
moting, under its Connected Planet
banner of Streamium models, CE
products that make use of a broad-
band internet connection and/or the
IEEE 802.11 WiFi standard for wire-
less home networks. New products
in the range include the 23iF9946
Streamium TV set; the MCW770
wireless Micro HiFi system; the
SL500i, SL300i and SL400i multi-
media receivers; and the
32/37/42PF9830 Pixel Plus 2 HD
LCD TV sets.

The Streamium LCD TV Model
23iF9946 gives the user access to
on-line music, film trailers, music
videos, photo collections and inter-
net games that are stored on a home
PC or streamed directly from the
internet. It can receive terrestrial

TV and FM radio and operate as a
PC monitor, and can be connected
to a PC via a point-to-point feed
without the need for a home net-
work infrastructure. All that’s need-
ed is a cross Ethernet cable to con-
nect the set’s Ethernet connector
(RJ45) to that of the PC. To use the
PC Link and Internet Music
Services, a PC, a wired or wireless
network connection and a broad-
band internet connection are
required. The set has compatibility
with the MP3 and MP3 Pro music
formats and the MPEG-1, MPEG-2,
MPEG-4, DivX 3, DivX 5 and
XviD video formats. JPEG, GIF
and BMP images can be viewed.

The WACS700 wireless audio
cenfre

Philips showed some very interest-
ing Streamium audio products,
including the WACS700 wireless
audio centre, a system for storing,
managing and distributing music
around the house. It has a 40GB
hard-disk drive and can convert up
to 750 CDs into MP3 files. These
tracks can then be streamed simul-
taneously in “near-CD” quality (at
128kbits/sec) via an 802.11g WiFi
wireless network to up to five wire-
less music stations around the
house. You can send the same
stream to every station or send a
different selection to each one.
Music CDs can be played directly
through the system’s digital amplifi-
er and speaker system. The Music
Follows Me function enables the
same track to follow the user from
one room to another. Music
Broadcast feeds the same content to
all the stations.

According to Philips the
WACS700 is intended for the 30+
music lover who is not necessarily
PC literate. For this reason it’s
designed as an ‘out-of-the-box’ sys-
tem — the user doesn’t need a home
network to get it up and running.
But the WACS700 can be integrated
with an 802.11g network and, by
adding stations, music can be
streamed to any room in the house
from either the WACS700 or a PC.
There is also an option whereby the
WACS700 can access content from
a PC via an Ethernet connection,
which can also be used to record
back-ups from the system’s hard-
disk drive or upgrade firmware via
the internet.

A music database is built into the
system: it automatically assigns the
performer’s name and the track title
to each piece of music. This infor-
mation needs to be updated on a
regular basis however. Philips says
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that it might release an update CD
on a periodic basis, for insertion in
the system. According to the com-
pany PC-confident users could
download updates from the internet
and burn the contents on to a CD.
But as the WACS700 is aimed at
those who are not PC-literate, it’s
questionable as to how many users
would take this route. This grumble
aside, the WACS700 is a very
impressive product and a good
pointer to future CE equipment.

RC unit

The RC9800i remote-control unit
can be used to avoid the need for
many of the RC handsets now found
in the average living room. It can
learn IR commands for up to 600 AV
products. Its other features include
touch-screen control and WiFi
802.11b for wireless networking.

The handset also communicates The RC9800i can also be PC to be played through a hi-fi The WACS700
with Philips’ Digital Media upgraded with new features using system. It streams WMA and MP3 wireless a:_d:o
Manager PC software, which means  software updates via the internet, files via an 802.11b/g network — or centre which,

according to

that music or digital images stored making it compatible with future alternatively by using a wired Philips, is intended
on a PC can viewed on the developments. Ethernet connection. for the 30+ music
RC9800i. When the user calls up Lo The SLAS500 also enables the lover who is
content from a PC, on-screen list- Wireless audio link user to create personal play lists not necessarily
ings of pictures, music and films are The SLA5500 wireless audio link and select music by artist, album, PC literate.
displayed for selection. enables digital music stored in a genre or country.
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Graham Maynard starts a new series on the use of wireless technologies in
consumer electronics and electrical products. Many systems have been
devised in recent years, and more are on the horizon. The articles will

describe how they work and how they compare

his new series of articles will
Texamine the use of wireless

technologies in modern con-
sumer electronics and electrical
products. A number of wireless sys-
tems have appeared over the last
five-ten years, and more are likely
to be introduced before long. How
do these technologies work, and
how do they compare with one
another? This series will describe
their operation, explain why some
systems have advantages for certain
applications, and mention the prod-
ucts they are being used in now and
those in which they may be used in
the future.

This first article looks at the
wireless systems currently in exis-
tence or about to appear and
describes and compares some of
them briefly. Further articles will
consider each technology in more
detail and examine how and in
which products they are used.

Background
A wish to communicate signals in
the consumer electronics field with-
out the need for wires became
apparent in about 1996, in the
mobile-phone industry. A number
of companies were looking at ways
of transferring voice from device to
device by means of a simple radio
system and wireless protocol. The
companies included Ericsson,
Nokia, IBM, Intel and Toshiba.
Ericsson was most successful,
developing a system that was ini-
tially called MC-Link. This lead to
the Bluetooth system, which
received wide publicity in about
1998, with the suggestion that it
could be used in just about every
application and product imaginable.
Bluetooth set out to be a jack of
all trades. It was envisaged that,
through various ‘profiles’ which I'll
explain later, it could be used for
any application where signals,

either data or voice, needed to be
transmitted wirelessly, with univer-
sal interoperability between equip-
ment. Ericsson decided very early
on that if Bluetooth was to be suc-
cessful it would need to be a global
free standard. So it gave the tech-
nology to the world, and a Special
Interest Group was set up (the
Bluetooth SIG). The rest is history,
as they say.

The money that was poured into
Bluetooth and the hype that it gener-
ated have done more than anything
else to promote wireless technolo-
gies in general. Although Bluetooth
is not the all-pervasive technology it
was expected to become, it has
spawned a range of similar, related
technologies, each of which has its
own niche in the overall wireless
communication world.

Wireless technologies in use

The three most common wireless
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technologies in use today, with their
applications, are as follows:

Bluetooth: Used for Personal Area
Networks (PANs), headsets, car
hand-free kits, PCMCIA adapter
cards, USB adapters, photo printing,
access points, computer communi-
cations, industrial monitoring,
phones (both wire and wireless),
PDAs and other personal devices,
cameras and camcorders, set-top
boxes, MP3 and other audio
devices, bar-code scanners, security
devices, point-of-sale terminals,
debit/credit-card readers and pay-
ment terminals.

Zigbee: A low data-rate PAN used
for wireless light switches, automa-
tion, meter reading and low-power
communications.

WLAN (Wireless Local Area
Network), e.g. IEEE 802.11b,
802.11a, 802.11g. Used for Ethernet
replacement, internet access points,
PCMCIA adapters, medium- and
high-speed data communications,
phones (Voice over IP, Voice over
WLAN), airport access points, auto-
motive communications, mobile
phones, PDAs, set-top boxes,
DVD/video recorders and PVRs.

Some other wireless technologies
are WiMax, Wi-Media, RKE
(Remote Keyless Entry), GPS, A-
GPS, DECT, GSM, CDMA, W-
CDMA, UWB (Ultra Wideband),
GPRS, Wireless USB, IEEE
802.11n, WAP, i-mode, BREW,
HomeRF, RFID, UMTS ¢3G), WLL
(Wireless Local Loop) and IrDA.
There are many others!

Selection

Each technology has its own main
application area and its own set of
characteristics, as with traditional
wired signal technologies. Consider
RS232, Ethernet and USB. Would
you use RS232 for a LAN connec-
tion? For similar reasons, Bluetooth
would not be used for a WLAN
connection.

Many parameters have to be con-
sidered when selecting the appropriate
technology for an application. These
include signal power; communication
distance; modulation technique
robustness; operating frequency band;
signal-to-noise ratio; error correction
applied; security of link; data rate
capability; signal bandwidth; inter-
ference conditions; quality of data;
latency (especially for voice); cost of
implementation; and qualification
and type approval costs.

Even with these technologies in
relative infancy, the spectrum in
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which they operate is becoming more
and more crowded. Fig. 1 shows
where the various technologies fit
and their suitability in terms of oper-
ating distance, bit rates and mobility.

Networks

Wireless seems to be becoming all
pervasive, and various approaches
need to be appreciated, as follows:
PAN (Personal Area Network),
which is basically a 10-100m ‘bub-
ble of connectivity’ that surrounds
the user, enabling all his wireless
devices to be in touch with each
other; LAN (Local Area Network),
giving higher data-rate access to the
internet and to other devices via
access points; and WAN (Wide Area
Network), for example cellular
mobile communications on a coun-
trywide and worldwide basis.

Fig. 2 shows how the whole of
wireless usage should fit together,
the aims being automatic and seam-
less handover between PAN, LAN
and WAN, and convergence of data
and voice. It’s not far from being
achieved, although with relatively
low data rates for WAN except
where 3G mobile services are local-
ly accessible.

Some basic factors need to be
explained before we can begin to
understand the technology. Many
hundreds of terms are used in con-
nection with it. The main ones are
as follows.

ISM band

ISM stands for Industrial, Scientific
and Medical. Several spectrum
bands are set aside for these purpos-
es. The most important one for the
wireless technologies in which we
are interested centres around
2-4GHz, which Bluetooth and the
others use. These band allocations

- Cable replacement

User Bitrates

apply worldwide, with a few local
exceptions, but there are rules that
govern their use — to enable many
different wireless techniques to
coexist in the same spectrum.

Spread specirum
This transmission technique is used
particularly by technologies such as
Bluetooth and CDMA (Code
Division Multiple Access).
All users transmit in the same band-
width. With this transmission sys-
tem a data signal is spread across
the frequency spectrum, using a
code that’s unrelated to the signal
itself. This enables bandwidth occu-
pancy to be much higher than is
actually required.

There are a number of advan-
tages, as follows.

(1) Low power spectral density. As
the signal is spread over a wide fre-
quency band, the power spectral
density is very small. Thus other
communications systems do not suf-
fer inference from this type of trans-
mission. The Gaussian (statistical)
noise level is increased however.

(2) Operation is interference limited
— in all situations the entire frequen-
cy band is used.

(3) Privacy, because of the use of
unknown, random codes. The codes
applied are unknown to an outside
user, which means that it is almost
impossible to detect another user’s
message.

(4) The effect of multi-path reflec-
tion is reduced.

(5) There are random access possi-
bilities: users can start their trans-
mission at any arbitrary time.

Wide Area Network (WAN)
- Large coverage
joh cost Personal Area Network (PAN)

Fig. 1: The
voice/data wire-
less spectrum.
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Fig. 2: Seamless
wireless
communication
is becoming
all-pervasive.
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(6) Anti-jam performance is good.

There are several types of spread-
spectrum transmission, including
direct sequence and frequency hop-
ping (used by Bluetooth).

Modulation

Modulation is the technique used to
superimpose data or information on
a carrier frequency. The classic
radio techniques are to amplitude-
or frequency-modulate a carrier
(AM and FM). For more recent,
digital applications the modulation
techniques are more complex, for
example GMSK (Gaussian mini-
mum shift keying), as used for
Bluetooth, and QPSK (quadrature
or quaternary phase-shift keying),
as used for DVB.

QPSK and BPSK (Binary phase-
shift keying) modulators vary cer-
tain characteristics (amplitude, fre-
quency, phase) of the carrier signal
in order to transmit information.
With PSK (phase-shift keying) each
pulse adjusts the timing of the zero
crossing point of a sinewave carrier
forwards or backwards to provide
the phase shift. With BPSK the
phase shift is 180°, with QPSK it’s
90°. A phase shift of 90° represents
a time shift of a quarter of the full
cycle of the carrier sinewave. The
closer the spacing of the phase
shifts, the more difficult it is to dis-
tinguish between them at the
receiver end. So, for each higher
order of PSK, a better carrier-to-
noise ratio is required.

QAM alters the amplitude and
phase of the carrier. Techniques

such as 64-QAM (64
quadrature/amplitude states, 16 per
carrier quadrant) increase the data
rate. QAM is used for satellite and
cable digital TV transmission.

Data rate

This is the number of bits, kilobits
or megabits transmitted per second
(bits/sec, kbits/sec, Mbits/sec).

Symbol rate
With 4-QAM (= QPSK) each quad-
rature shift (90°) represents two
digits, 00, 01, 10 or 11. These two-
digit states are called symbols.
With more complex QAM the num-
ber of bits per symbol is increased.
For example with 64-QAM there
are 64 carrier states and each sym-
bol represents 6 bits instead of two.
The symbol rate is simply the num-
ber of symbols over a given period
of time

SR = DR/(m x CRv x CRrs) is a
key formula with these techniques.
SR is the symbol rate, DR the data
rate and m the modulation factor
(number of bits per symbol). CRv
is Viterbi forward error correction
(FEC). e.g. 1/2, 2/3, 3/4, 5/6, 1/8,
CRrs being Reed Solomon FEC,
e.g. 188/204. The forward error
correction figure indicates the ratio
of the correction bits added to the
basic information bits.

Chip and chip rate

Chip is the basic component of a
spread-spectrum signal when it’s
decompressed in time, i.e. the
longest duration signal when the
signal parameters are approximate-

ly constant. Chip rate is the rate of
encoding. For example with direct-
sequence modulation spread-spec-
trum systems it’s the rate at which
the information signal bits are
transmitted as a pseudo-random
sequence of chips.

The chip rate is usually several
times the information bit rate. It’s
related to the symbol rate, but the
symbol rate doesn’t take into
account the encoding used.

The values of these factors
depend on the modulation system.

Constellation
This refers to the QAM conditions
when shown in bit-map form.

Summary

The various wireless transmission
techniques have their individual
characteristics and advantages/dis-
advantages, each of which con-
tribute to determining which tech-
nology is best for a particular appli-
cation. The decisions required are
very complex, and each technology
has its own Achilles heel in terms
of performance. The technology is
optimised as far as possible for the
application concerned.

Well that’s it for this time as a
basic technical introduction to the
subject.

For those who want to find out
more here are a couple of interest-
ing web links: www.bluetooth.com
http://www.palowireless.com/

What's next?

In the next article 1 will describe
Bluetooth technology in detail.
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1352.5033. LOT1270 .. £16 00
1152-5016. .LOT1934 . £19.00
1192.1421. LOT1262 ... £16 50
1342 0006. .. LOT1148 ... £19.00
1342 0006 A .LOT1148 . _£19.00
1342.0006 B LOT1148 .. £1900
1342 00062.. LOT1148 . £19 00
1342 0060.. .LOT1148. £1900
1352.0052. LOT2262 . .£22 00
1352.0052 A . LOT2262 .£22 00
1352.5006 LOT1814 . £16.50
1352 5006 A . LOT1814 . £16.50
1352 5006 D LOT1814 . .£16.50
1352.5006 R LOT1814 . £16 50
1352.5008E. LOT1167 . .£16.00
1352.5033. LOT1933. £19.00
1352.5033 A .LOT1933 ... £1900
1352 5033 8 LOT1833 .£19.00
1352.5036 .LOT1545 .. £19 00
1352.5036 A LOT1545 .. £19.00
1352.5036 F LOT1545 ...£19.00
1352.5037 .. .LOT2184 .. £16 00
1352.5037 A . LOT2184 . £16 00
1352 5037 D LOT2184 .. £16 00
1352.5058.. .LOT1933 ... £19.00
1352.5058 A .LOT1933..£19 00
1352.5058 C LOT1933 .. £19.00
1362 3005 LOT1262 . .£16.50
1362 5001 .LOT2262 .£22.00
1362 5001 A LOT2262 .£22.00

Code (Priee

£15.00
£15.00
.£1500
.£15.00
£16.00

yrandata L

distributor of electronic componeints
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1362.5002.. LOT2262 . £2200
13625002 A ....LOT2262 .. £22 00
1372 0052. .....LOT2262 . £22 00
1372.0052 A LOT2262 ... £22 00
1372.0052 B LOT2262 .. £22 00
13720062.... ....LOT2262 ... £22 00
13720062 A . . LOT2262 .. £22 00
1372.0066 .. .LOT2262 .. £2200
1372 0066 A . LOT2262 ... £22 00
1372.00662. ... LOT2262 ... £22.00
40313-16. ... LOT1814 __£16 50
40330-10.. -...LOT1262 . . £16 50
40330-11 o LOT1262 .. £16 50
40330-26.... .. LOT1262 .. £16 50
40330-27 .....LOT1262 .. £16.50
40348-01 .....LOT1933 ... £49.00
40348-02. ... .LOT1148 .. £19.00
40348-06... ....LOT1545 .. £49.00
40348A-01 .....LOT1933 . £19.00
40348A-02 .....LOT1148 ... £19.00
40348A-03 .LOT1814 . £16 50
40348A-06 . LOT1545 . .£1900
40348A-09 . LOT2184 ... £16 00
40348A-10 LOT1148 .. £19.00
40348A-12 LOT2184 . £16 00

ORUNDI®
29201,02963 ...........LOT1987 .. £18.00
29221.029.63 ...........LOT1987 .._£18.00
M 29221.02963 . ..LOT1987 ..£18 00

HANTARZI
12420178 . _LOT1153
28020280 LOT1158
28029390 LOT1153

RITAGRN
LOT23
LOT84
LoT23
LOT33
LOT33.
LOT405
.LOT251 .
..LOT90
LOT362
LOT1986

... LOT1986 ..
..L0T23
.LOT1149
LOT1986
.LOT1986
LOT1986

L@
LOT2238
LOT2238

.LOT2238

Code Pries

£20.00
£2000
£20.00

2433891
2433892
2433893
2433952
2434141
2434393
2435131
2436201 .
45150504

053 X 0624-001
053 X 0642-001
2433891H
2436771
42-0719-00

53 X 0624-001
BW 00231

. £8.00
£5.00
£8.00

LE£750
£7 50

£10.00

.£5.00

L£11 00
.£16 00
£30 00
£30 00

.£8 00

. £18.00
-£3000
.. £30.00
.£30 00

.£26 00
..£26 00
. £26.00

057 834 TR 2
058.434 TR 4
058 834 TR 1

Code Priee

L Bo.crvnttoned
058 834 TR 2 .LOT2238
058834 TR 5 LOT2238 ...
3311159 LOT2238 ..
3311167 LOT2238 ...
3311187 _LOT2238
3313110 .L0T2238
58.834 ....L0T2238 ..
M 12-130. LOT2238 ..
M 12-133. .LOT2238 . .
M12-138 LOT2238 . .
M 12-157 . LOT2238 . .
M12130.. ...LOT2238
M12133 . .LOT2238 ..
M12138 .LOT2238 ...
M12157.. .LOT2238 ...
RO 682 .. .LOT2238 ...
RO 685 . ..LOT2238
TR 682 .LOT2238
TR 685 .. LOT2238

PANASONIG
TLF 14512F LOT39 ...
TUF 14520 F LOT40 .
TLF 14521 F LOT39
TLF 14567 F .LOT39.
TLF 14568 F LOT40 .

PRILIPS
3119 108 31260 .LOT90 ...
3119 108 31290
3119 198 62830
3122 138 36920
3122 138 36922
3122 138 36923
3122 138 37050
3122 138 37620 .
3122 138 37992 ..
3122 138 38040 ...
3139 128 30400 ...
40348-08.
40348A-08
40348A-09
4812 140 10369
4812 140 10421
4822 140 10306
4822 140 10381.....
4822 140 10406 ...
AT 2076/ 10
AT 2079/ 40
AT 2079 /99

LOT1577 ...
LOT1577 .
LLOT1577
...LOT90
.LOT90
.. LOTS7
LOT128
LLOT73 ...
LOTS7 ...
LLOTT3
LOT278

SHARP
RTRNF 1220 CEZZ .LOT39.
RTRNF 2001 CEZZ ... LOT338
RTRNF 2006 CEZZ .....LOT308 ..
RTRNF 2023 CEZZ ... LOT310.....

Part Mo Code
Q@MV
1-439-33241 LOT100
1-439-33242

1-439-332-52

1-439-387-11

1-439-387.21

1-439-416-11

1-439-416-12 ...
1-439-416-21

1439416-23 ...

1-439-416-41

1-439-416-51 ...

1-453-308-11. ..

1-453-308-21 ..

1-453-308-31 ...

1-453-310-11.

1-453-314-21 .
1-453-372-11.....

8-598-834-00

8-598-834-10 ...

8-598-834-20 ...

8-598-834-30

8-598-834-40

8-598-834-50 LOT2196 ...

W@WQ@M
LOT1505S ...
....LOT1508
.....LOT1505 ...
...LOT1505 ...
.....LOT1505
.....LOT1505
....LOT1505 ...
.....LOT1505 ...
.....LOT1505 .4
......LOT1505 .4
.LOT1505 ..
.....LOT1505 ...
....LOT1505 . .
LOT1505 ...
LOT1505 ...
.....LOT1505 ...
LOT1505 ...
-.LOT1505 ..
.LOT244
.LOT244 .
.LOT244
. LOT244

TOSHIBA
LOT288
.LOT288....
.LOT289 ..
.LOT288. ..
.LOT289 .|

105009.8
10500980
105009880.P1
10531460
105660.6.
10566060 ...
10566060.P2
105660060
105880 8.
10588080
10588080 P2
151128140
1512814 ..
15128140
153144.6.
15314460
1531447 A
1532873 A.
3233500
3233900
40011200 .
40148300

23236098
23236198
23236255
23236425
23236428 .

d

Pries

3=

YVALYUE €ODE PRICE
PER
PABK

8.3 Volis
CAP163.£0.70 ...
CAP164.£0.80 ...

10 Volts
CAP118 .£0.45
220uF ......CAP165.£1.00 ..
470uF ......CAP29 .£120
680uF ... .CAP166 .£1.20 .
1000uF ...CAP119.£1.50
2200uF ...CAP120.£2.10
3300uF ....CAP167 .£1.60

18 Vol
CAP121.£0.35
.CAP122.£0.35
.CAP123 £0.35 ...
.CAP124 .£0.60

.....CAP168..£0.65

.CAP125.£0.80 .

.£1.75
.£175
.£2.10
£210 ..
.£1.50
.£1.50

220uF ......
470uF ...

100uF

.£5.00
.£6.10
.£4.50

...CAP171

28 Volis

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

£525 .1

We are stockist of both Konig and HR Diemen LOPT's
This is just a selection of the LOPT's that we stock,
Please call on 020 8900 2329 for a copy of our latest LOPT catalogue

W&&@E coba PRrRICE
P

...CAP62..£10.00...
4700uF ...CAP136 .£3.50 .

40 Velis
CAP174_£1.80
CAP175.£2.00

80 Vol
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
..CAP63 .£0.50
..CAP64 .£0.70
..£0.85
£0.85
£090 .

2200uF ...
2200uF ...

....CAP142

VALUE coba PRICE
PER
PABK

Volltge.continoed
CAP66 _£0.

CAP144.£3.25

63 Volis
CAP145.£0.45
.£0.35 ..........
£0.35 ..
.£0.35 .
£0.35
.£0.35 ..
.£0.50
.£0.35
..£0.50
.£0.50 ..
..£0.95
.£0.75 ..
.£0.85
.£0.95
.£1.10
L£130 .
ot 1 710) ST
.£2.80
.£2.80 ..
.£4.00
..£5.25
.£5.00 .
£5.40
d £2.20
.CAP183..£4.00

100 Volts
0.1uF .....CAP184_£080 . .. .
0.22uF ...CAP185.£0.80 ..........
0.33uF ....CAP186..£0.80
0.47uF ...CAP91 .£0.50
1uF ....CAP92 .£0.85 ...
1.5uF CAP93 .£0.70

3300uF ...

0.22uF ...
0.33uF ...
0.47uF ...
1uF ...
1.5uF .
2.2uF
3.3uF
4.7uF

1000uF ..
2200uF
4700uF ...

YALUE cob@ PRICE
PEAR
PABK

100 Volts..continned
2.2uF .£0.50 ..
3.3uF .£0.50 ..
4.7uF .£0.50 ..
6.8uF .£0.80 ..
10uF .£0.95 .
22uF £1.05 .
33uF . £155 .
47uF L£175 .
68uF ... .£1.30 ..
100uF ... £2.10 .
220uF ... £6.00 ..
330uF . .£3.00 ..
470uF .£6.00 ..

.£3.00 ..
CAP191.£3.00 ..

150 Volts
.CAP192.£0.45 ... ..

1000uF ...

0.47uF
1uF ...
2.2uF .
3.3uF .

.£0.45

£1.00 -

618 0 0 pe—
o £1.40 .
..CAP148_£1.80 ..
.CAP149.£2.30 ..
..CAP196..£2.20
.CAP150.£3.25 .
.CAP197 . £3.00
CAP198.£3.25 .

10uF ...
22uF

.....CAP199.£1.60
....CAP151.£3.25
..CAP200..£2.50
CAP201..£2.50

280 Volts

o .£0.60 ..
.£0.60 ...
£130 ...
.£1.75 =
.- £2100 ey
.£2.60 ..
.£230 ..

YALUE cobaE PRICE
PER
PAGK

CAP155_£2.00
CAP206.£2.50

.£1.20
-£1.50 .
.£1.10 .
.£225 .
.£3.40 ..
.£2.60 ..
.£1.50 .
.£3.00 ..
.£5.00

400 Vel

..£0.60

.£2.15

.£2.25

..£2.25
.£3.15 .
.£4.00 .

.£2.50
£2.50 ..
o .£3.50 ..
..CAP216 ..£3.50 ..
-.CAP160..£4.00 .
.CAP217 .£3.20 ..
..CAP161.£7.00 ..
CAP162..£4.00 ..

480 Velis
.£2.80 ..
.£3.20 ..
.£3.20 .
.£4.95 .
.£5.50 ..
.£4.15
..£3.00
.£2.00.
.....CAP221..£3.00

AaNaNNRRNNOO OO
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438 Element Bigital Compatible Aerial

Receives both digital and analogue signals
\ % For poor to weak strength signal areas
Ll Robust design for low wind loading - 2 peices boom with aluminium wire rod elements
‘.'?';T Supplied with F connector and clamp for horizontal and vertical (fits up to §7mm masts)
) = Ideal for areas with bad picture ghosting
f Supplied part assembled - no tools required
Order Code : 27884R Price : £ 20.00 + vat
Carriage charged at £ 6.00 + vat
Sz Masthead Awplifiers Sz DistAbutlen Aiplifiers

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

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

1 way amplifiers come with screw terminals qualty,

2 and 4 way ampliflers come with F connectors ) L »
Available with intergrated Digital bypass -

to allow the use of SKY™digieye (B).

Requires 12V DC power supply connected via a downlead
Description
1 way UHF TV Masthead Amplifier - 15dB Gain

Main Operated , comes with full instructions

X Description Gain Order Code Price
Order Code : 27830RPrice : £ 4.30 + vat
1 way UHF TV Masthead Amplifier - 26dB Gain | 2 W3V 1848 SEN2 SED0 Sy
Order Code : 27831RPrice : £ 4.50 + vat 2 way with Bypass 6dB SLX2B £ 9.25 + vat
2 way UHF TV Masthead Amplifier - 10dB Gain | 4 5y 12dB SLX4 £ 13.00 + vat

Order Code : 27837RPrice : £ 9.00 + vat

4 way UHF TV Masthead Amplfier - 10dB Gain
Order Code : 27838RPrice : £ 9.50 + vat 6 way 12dB SLX6 £ 18.00 + vat

4 way UHF TV & FM Masthead Amp -10dB Gain = 6 way with Bypass 6dB SLX6B £ 19.00 + vat
Order Code : 27839RPrice : £ 10.00 + vat

4 way with Bypass 6dB SLX4B £ 14.00 + vat
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8 way 12dB SLX8 £ 18.50 + vat
Masthead Amplifier Power Supply
Order Code : 27832RPrice : £ 5.00 + vat 8 way with Bypass  6dB SLX8B £ 20.00 + 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
g Soax Pl Serew
Satellits Flnder Sou Plug e oD 7 Gapnastors

Compact design - Backlit meter scale

Audible signal strength reading w ;_IE “

Adjustable level control

Actustable sensitivity adjustment Order Code : PLG51 Order Code : PLG62 Order Code : PLG101
Frequency Range : 950 - 2250Mhz Bag of 10 Bag of 10 Bag of 10
Order Code : 27860R Price : £ 1.25 + vat Price : £ 1.60 + vat Price : E 1.00 + vat
— Bag of 100 Bag of 100 B f 100
Price : £ 10.00 + vat Price : £ 9.00 + vat Price : £ 1250 + vat Price t £ 6.00 + vat
Sky ™ Remety Controls Sky ™ Remete Controls & SLx Link Eye

Order Code : RCSKY 1 Order Code : SKYPACK2
Price : £ 8.50 + vat

Price : £ 13.00 + vat
5 or more

£ 7.99 + vat each 5 or more

1 £ 11.50 + vat each
10 or more

£ 7.50 + vat each 10 or more

£ 10.50 + vat each
20 or more

£ 6.75 + vat each
arriage charged at £ 6.00 + vat Carriage charged at £ 6.00 + vat

Chaek out our Online Gatalogus ai

WL el raneaia. co. kg

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

* Please add £1 p+p and VAT to all orders (Unless Otherwise stated) * All components are brand new E & OE
* We accept payment by Access , Switch , Visa , Cheque and Postal Order
* All prices quoted are subject to availabilty and may be changed without prior notice

RP. Houss , UnR 98 , Pop In Coinnsrekl Conirs , Sewthve) , Wemblay , Mdelssax , FAY 0HS3 Engla:ll
Tal & (020) 8900 2829 Fax s (020) 8908 3128 Amall] : sales@grancata.
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Photo 1: The prototype adapter
with DVM and probes.

Alan Willcox has
designed this short-
location adapter which
has a resolution of
1mQ when used with a
digital voltmeter set to
the 200mV range.

It's ideal for locating
shorts on bus lines etc

A precision milliohmmeter

Fig. 1: Method of
measuring very
low resistance
values. A reading
of 0-1mV on the
DVM = 0-001Q =
ImQ; ImV =
0-01Q; 10mV =
0-1Q; 100mV = 1Q.

534

resolution of 1mQ (one thou-

sandth of an ohm) when used in
conjunction with a digital voltmeter
set to the 200mV range. To provide
some idea of this order of resolu-
tion, 2cm of the lead-out wires of
the resistors used in this project
typically measure 1mQ. An average
PCB track has a far higher resist-
ance. In practical terms, this means
that a short-circuit component
which shares a common supply or
data bus line can be located without
the need to snip out or desolder
other components. The faulty item
is the one that provides the lowest
resistance reading. An ordinary
digital voltmeter is pretty hopeless
when it comes to the measurement
of low-ohms values.

Test R
—AMN—————

The circuit presented here has a

- -
e |

Constant-
current
source
100mA

Test-lead resistance

To achieve this very low-ohms
capability, we need to be able to
cancel out the resistance of the test
leads used and that of any plugs
and sockets. There’s a classic way
round this problem. If the item
whose resistance is being checked
is fed with a constant current, and
the voltage across the resistance is
measured, then by Ohm’s law we
know the resistance value. Fig. 1
shows how this is usually carried
out. It’s a four-wire approach that’s
sometimes referred to as a Kelvin
connection. If the current used is
sufficiently high, we can achieve a
target for resolution.

A convenient constant current is
100mA. With this, a 1Q resistor
will produce a reading of 100-0mV
in the display. If the value of the
resistor is one per cent on the high
side, the reading will be 101-0mV;
if the value is one per cent on the
low side, the reading will be 9mV.
In practice, if you measure the
resistance of a new one per cent 1Q
resistor the reading you get will
increase as you move the probes
along the lead-out wires, away
from the body of the resistor. It fol-
lows that to measure resistors over
2Q the digital voltmeter will have

to be switched to its 2V range. As a
10Q resistor will produce a 1V
drop, this is about the upper limit
for accurate measurement.

The important point to note is
that because we are feeding a con-
stant current to the resistance being
measured, and reading the resultant
potential difference with a high-
impedance mV meter, the effect of
any resistance of the leads and
plugs/sockets does not affect the
reading.

But two wires for each probe do
seem to be a bit clumsy, and are. My
way around this problem is to use
standard single-screened audio cable.
In this case the constant current out
goes via the lead’s screen, and the
return voltage check is via the inner
lead. The screen and the inner con-
nections are joined at the termination
points of the probes. Fig. 4(a) shows
this clearly. With the probes filed to
sharp points you should, with a digi-
tal voltmeter, have a residual reading
in the region of 0-:2mV — that is 2mQ
with the probes shorted. This is
caused by contact resistance at the
probe tips plus the resistance of the
length of the probe tips. As we are
dealing with comparative values
when locating a defective compo-
nent, this is of no consequence.
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Current saving

100mA is quite a heavy drain from
a battery source. If it was left to
the engineer to switch the equip-
ment off when not in use, then
sod’s law says that it will be left
on. As the resistance value when
short-location testing is so low
however, we can let the probes act
as an on/off switch: current 1s
drawn only when the test leads are
in use. The inclusion of a buzzer in
our circuit not only confirms con-
tact but in addition serves as a
power-on indicator. It provides a
warning in case accidental contact
between the probes goes unnoticed,
flattening the battery.

Circuit features

The circuit diagram of the preci-
sion milliohmmeter/short-location
adapter is shown in Fig. 2. IC2’s
non-inverting input (+) is held at
2:5V by the output of ICI
(TLE2425). I decided to use this
particular device as a voltage refer-
ence source because of its superior
performance and low cost. The
Texas Instruments TLE2425 is
designed to provide a virtual earth
for analogue circuits with a 5V
supply. Its operational current is an
insignificant 150uA and its output
voltage is 2:5V + 0-02V.

The output of IC2 makes Q2’s
emitter voltage the same as that at
pin 3 of IC2. So we end up, by
Ohm’s law, with 98mA through Q2.
The remaining 2mA consists of bias
current for Q1 and IC2’s operating
current. Q2 acts as a buffer to sup-
ply the test current required.

Op-amp IC2 is included to
ensure that the current through Q2
is independent of its temperature
characteristics. The voltage across
the 25-5Q resistance (R3 / R4) is
forced, by the high gain of 1C2
configured as a comparator/follow-
er, to be the same as the reference
output from IC1.

Practical points
A suggested layout is shown in
Fig. 3, using 0- lin.-pitch strip-
board. Only four print cuts are
required, between the pins of 1C2.
The prototype is shown in Photo 1.
Although test-lead polarity is
irrelevant for the main application
of this adapter, | have followed
convention here. With the digital
voltmeter set to its 2V range, the
forward-voltage drop across a
semiconductor-device junction can
be measured at 100mA. So in this
application polarity is relevant.
Battery condition is shown by
switching to the DVM’s 20V

TELEVISION July 2005

Probes
+ve * ve
*-- Connect screens
Screened audio to inner conductors
cables ! attips

— >

o3}
TLE2425

Q
+
2.5v
6V
4 x AAA
R3 R4
51 51
+ve o
probe - +ve
{2k}
/ (4
Battery Q1 )
+ve
o 374
Ozi b
)
Ve Aal |l |
probe
./> DvMm
-ve
Battery -ve
Solder screen and inner conductor
to probe ti
tip Probe
audio lead
' — 1
- B 1 X '1 —
y p S .
|

Solder inner
1o probe tip

(a)

Tidy up with

Y

range. Fresh batteries will produce
a reading of about 5-3V, because of
the 0-7V drop across Q2. When the
supply drops below 5V both ICs
are outside their working parame-
ters and results are unreliable.

The unit will not work with
cheap zinc-based batteries, as they
cannot maintain 100mA. Alkaline
types are suitable. A good option

(b)

Cut probe lead short
and solder to screen

for high-current equipment is to
use rechargeable nickel metal
hydride (NmH) cells. But because
of the intermittent use of the unit,
and the fact that it is prevented
from being on when not in use,
alkaline batteries should last for
quite a long time.

The way the probes are wired is
shown in Fig. 4(a). Fig. 4(b) shows

Fig. 2: Circuit
diagram of the
precision
milliohmmeter
adapter.

Fig. 3: Layout
of the
prototype unit
on stripboard.
The only track
cuts required
(four) are under
ic2.

Screened audio
lead

Tape over

Fig. 4: (a)
Connections to a
solder-type

robe. (b) How
the test lead can
be connected to a
mouvulded test
probe. File the
coating away for
the solder to
take.
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the cost about £1.50. It’s quite a

? "Byt remarkable device, being able to

s operate with an input of up to 40V
: while still providing a precise
2:5V output. It can source/sink up
to 20mA. Two of them piggy-
backed (inputs connected together
and the earth reference of one
connected to the 2:5V output of
the other) will provide a stable 5V
supply plus a 2-:5V virtual earth
for use in low-power applications.
Unlike a conventional IC regula-
tor. the operating current is only
about 0-15mA.

The TLE2426 is a similar
device that will split any supply
up to 40V to provide a half-rail
voltage output. The RS order code
is 284-220. but the device is of no
use here. They are both Texas
Instruments devices, with techni-
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because I had it in stock and I like
the e-b-c lead-out order. Q2 will
run a bit warm with continual use
but this doesn't matter as the feed-
back to pin 2 of IC2 overrides any
variation in characteristics because
of temperature change. The box |
used to house the unit is CPC type
ENMBI1/B.

There’s a minor problem with
the test probes because the connec-
tion between the screen and the
inner conductor of the lead should
be as close as possible to the tip.
Fig. 4(a) shows the solder-type
probe connections while Photo |
shows this type of probe, e.g.
Maplin order code FK32. I couldn’t
find a similar type in the CPC cata-
logue. Where moulded type test
leads are used, e.g. CPC order code
IN00632, the probe leads can be

'00000.....

Photo 2:
Layout of the
prototype
adapter on
stripboord.

Notes on components

IC1 (TLE2425) seems to be avail-
able only from RS Components.
The RS order code is 284-214 and

how an integrated test lead type can
be wired. As far as contact resist-
ance is concerned, apart from silver
plating not much can be done.

via the internet.
The op-amp can be type

Test Case 511

As TV screens have become larger, it’s
increasingly necessary to send two people
to bring a set into the workshop for repair.
Thus it was that two good companions
from the Test Case retail arm brought a
Panasonic Model TX32DK1 in for atten-
tion one bright summer morning. The fault
description was clear enough: “picture gets
progressively brighter then the set shuts
down”. On to the soak-test bench it went.
The display was somewhat bright, so the
user brightness control was turned right
down to give a ‘normal’ picture as a refer-
ence and starting point for the diagnosis.
Nothing happened on the first day.

Half way through the second day the
picture’s brightness started to increase,
though not to the point where the set
tripped off. So we took the back off and
banged the main board and the CRT base
panel with the handle of a screwdriver.
This had no effect and. when the set had
been brought to a service bench, the
brightness was back to normal. It was
going to be one of those! Real Technician
wound the A1/G2 control on the line out-
put transformer throughout its range to
check it. As the control worked smoothly,
it was left near the middle of its travel
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when the set was put on test again. The
fault remained dormant for about a week.
We were considering the set’s return to the
owner when the brightness level suddenly
came up again. Definitely one of those!

It was Cathode Ray who, flicking
through the various Panasonic Euro-4
chassis manuals for different models.
found three components ringed in pencil
and captioned “brightness/flashing picture
problems”. They were R558 (120kQ2),
C563 (22uF, 250V) and C564 (2-2uF,
100V). C563 is the reservoir capacitor for
the 200V supply to the RGB output stages.
The resistor links this supply to the beam-
limiter circuit, where C564 sits. Real
Technician changed all three components,
and he and Ray were very pleased with
themselves. Was it wise, at this stage, to
quote a price to the customer. get it
accepted and make out the bill? That’s
what they did and, no, it was not wise,
because the picture brightness crept up
again while the set ran on the awaiting-
delivery shelf. Oh dear!

The possibilities were many. Maybe the
A1/G2 voltage was rising because of a
fault in the line output transformer.
Perhaps the CRT’s cathode voltages were

cal information for them available

TLO71/81 or similar — it’s not crit-
ical. R3/4 should be 1% tolerance
types. The CPC order code for the
resistors used in this project is
REMFR4 followed by the value.
The 5V buzzer I used was from
CPC, order code LS00654. Any
0-1A, 500mW npn transistor will
be OK for QI and Q2. Gain is not
important. I used type BC547

cut off with wiring as shown in Fig.
4(b) - the remaining plug leads are
then available for use as the con-
nectors to the external digital volt-
meter.

As mentioned previously, for
correct operation the supply battery
must at the very least be of the
alkaline type.

Queries or questions

Alan can be reached on
alan.willcox@gmail.com

falling, because of a problem with the
TDA6103Q RGB output IC or something
to do with it. RT and CR decided to run
the set with meters connected to the

A1/G2 feed and one of the CRT’s cath-
odes. It was easy to arrange cathode moni-
toring: with the workshop test card as the
set’s input, a little DVM produced a read-
ing of 147V. The A1/G2 voltage test was
more of a problem. An ordinary multime-
ter switched to the 1kV range loaded it
down to virtually zero, and adding a
10MQ resistor in series didn’t help much.
An EHT meter with an input impedance of
300MQ was finally used. This showed.
though it was hard to read on such a small
segment of the scale, that there was no sig-
nificant change in the A1/G2 voltage when
the fault finally returned.

The cathode voltage being monitored
was seen to rise at this time however. But
surely a fall in cathode voltage produces a
rise in brightness! What was happening at
the tube’s control grid when the fault was
present? RT and CR didn't get around to
checking this however, because they final-
ly achieved a diagnosis by other means.
What was this means, and what was caus-
ing the fault? The solution is on page 571.
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Service
Casebook

Michael Maurice

Toshiba 21N21B

Failure of the 25D2499 line output transis-
tor is becoming quite common with these
sets. which are fitted with an Orion chassis.
The cause is dry-joints at the line driver
transformer. In this case a replacement
transistor and resoldering the transformer
cured the fault but, if you are unlucky. a
power supply rebuild may be required.

Sony KV2215UB (YE2 chassis)
This golden oldie was a delight to repair.
The channel-change switches had broken,
with the result that the set wouldn't
respond to remote- or local control com-
mands. Replacing all ten switches put mat-
ters right. after which there was an excel-
lent picture. I didn’t even have to take the
back off!

Panasonic DMR-50E

There was no actual fault with this new
DVD recorder. What had happened was
that the wrong type of disc had been insert-
ed — a PC CD-ROM instead of the normal
type of CD or DVD. When this happens the
machine fails to recognise the software on
the disc and, instead of ejecting it, just sits
there and says error. Pressing the eject but-
ton doesn’t help either.

I dismantled the unit and removed the
disc, after which it worked perfectly.
There’s a way of ejecting such a disc by
pressing a combination of buttons. but this
information was not included in the user
manual. According to Panasonic new
machines do include the procedure for
ejecting non-standard discs in the user
guide.

Bush 7690D

The fault with this set was line collapse.
The cause was one of the two | uF/250V
capacitors in the line output stage — it had
gone open-circuit as a result of a dry-joint
at one of the legs. A replacement restored
the line scanning but there was another
fault, no EW correction. The cause was the
loading coil. It seemed to be all right but
obviously had shorted turns.

Philips 32PW6506/05

This set was dead though the relays were
chattering. Checks showed that the line out-
put transistor was OK. In fact the cause of
the trouble was the line output transformer.
A replacement restored normal operation.

Toshiba 3387DB

The customer had complained that the set
would go off intermittently, then became
dead. I found that the line output transistor
was short-circuit and the HT fuse had
blown. The cause of all this was the 10V

regulator transistor Q430. which was dry-
jointed.

Finlux 5028

This set was stuck in standby. It didn’t take
fong to spot that the line driver transistor
had burnt to a cinder and the line driver
transformer didn’t fook any healthier.
When these two items had been replaced
the set tried to start, but the transistor went
short-circuit again. The cause of all this
was the TDA2579A timebase generator IC.
A replacement restored normal operation.

B&O 7535

The fault with this set was no remote-con-
trol operation, the cause being in the hand-
set itself. A new one from B&O costs over
£100. The cause of the problem was the
SAB3021 IC inside. Fortunately I was able
to track one down and, after fitting it along
with a new battery connector. normal oper-
ation was restored.

Sony KP4154U (RE2 chassis)
The fault with this rear-projection monster
was that it went to standby with the front
LED flashing. The cause turned out to be
dry-joints at the field output chip IC500. A
Sony dealer friend of mine said it was the
first time he’d heard of this trouble.

JVC AV32R25EK

Unfortunately this set was taken out of my
hands before I was able to resolve the fault,
which was no picture. Some quick checks
showed that the A1 supply was at OV. It
appeared that the line output transformer
could be the cause, as disconnecting the Al
cable brought the supply up to a maximum
of only about 300V. So a new LOPT was
ordered and fitted, but the results were the
same. In fact disconnecting the Al cable
again brought the voltage up to about
300V. but this time there was a picture! It
was flashing and generally poor. but was
nevertheless there. My next check was to
reconnect the Al cable and run the set
without the board plugged into the CRT.
Again the Al voltage was about 300V. It
appeared that the CRT was faulty. and JVC
technical agreed with this.

At this point the customer’s brother magi-
cally found the receipt and claimed that the
set was under warranty. He called their
repair department and the set was apparent-
ly fixed in five minutes, with no parts nec-
essary. What had been done? I suspect that
the CRT's neck had been knocked to clear
the fault. but 'l never know. I'd be inter-
ested to hear from anyone who knows what
might have been done. Communications
sent to the magazine will be passed on.
Thanks!
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The answer is diversify!
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Consumer Electronics

hat do you do when the boss has
decided to cut back your hours?
Stop crying in your beer glass for

one thing! It’s the way in the repair trade
these days, I’m afraid. Your boss may be
doing all right, but that’s because he is one
step ahead of the game. He knows that if
business doesn’t improve during the sum-
mer months he will have to make cutbacks.
One thing he will do is to look around the
workshop to see what he considers to be
expendable. It could be you. By chopping
back your working week by one or two
days he will probably still get the repairs
done — at a cheaper price.

Think back. You may have stayed late
to clear up a backlog of work but, if you
are paid by the day, you will get your
wage whether you repair ten videos or
nine. The pay envelope will be handed
over whether you fix six tellies or stand by
the phone all day advising little old ladies
about Freeview boxes and how to plug
them in. It’s possible that by being helpful
and co-operative you could have had a
hand in your own downfall.

Don’t get me wrong about this howev-
er. I'm not advocating that you should
adopt a bolshie attitude — you could end
completely out of work! All I’m saying is
that perhaps you could have arranged
things better. But if it’s too late, you will
need to boost your income this week. As a
self-employed person you pay into the sys-
tem with your National Insurance contri-
butions and tax, but you don’t receive
unemployment benefits. You might be able
to claim some benefits if you have young
children but, because you’ve lost only a
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cut back

day or two off work,
you may still be earn-
ing over the limit to
make a claim.
What you have
to do is to look
around you. After
all you have the
resources. The
answer is to
diversify, which is
a long word for
let’s change direc-
tion. The farmers
did it when
their milk quotas
were cut, sO why
can’t you? No, I don’t mean turn the back
garden into a golf course and put up holi-
daymakers in the shed. Just have a think
about how you can turn your skills to your
advantage.

How to exploit your resources

You probably have a fair number of years
of experience in the service industry. So
why not teach others? Phone your local
college and Adult Education Centre to ask
if they are looking for instructors. If not,
you could suggest that they start a basic
electronics course. Tutors at these centres
are needed for their work skills and are not
necessarily trained teachers.

You could use your knowledge in
another way, by writing about fault repairs
and sending them to this magazine for
publication.

Do you advertise your services? Two or
three free weekly newspapers are distrib-
uted in most parts of the country. Phone
the classified advertisements department
and find out the cost. Don’t be talked into
spending a fortune on large, flashy
adverts. You’re supposed to be making
money, not wasting it! A few lines will do.

How about newsagents? For 50p a
week you can put a postcard in the win-
dow to attract local customers. You could
also advertise anything in the home you no
longer need - on another postcard of
course! Another way to make your servic-
es known is by putting a leaflet through
people’s letterboxes.

While on the topic of selling personal
property, have you looked at the online
auction site eBay? You could move on any

Elaine Everest provides advice on what to
do when, as a self-employed service
engineer, you find that your hours at a
firm for which you do work have been

electronic equipment you no longer need —
plus old videos, DVDs, clothing and so
on. But beware: it becomes addictive!

Take a look in the local job centre. You
never know, there may be a card with an
engineer’s job on it. Advertising through
job centres is free for employers, so many
repair firms use them rather than pay out
for advertisement in the local press. The
local paper in which you placed an advert
may also have had an interesting vacancy.

Thomson Local directories and the
Yellow Pages list local repair shops. Phone
around and see if anyone needs an engi-
neer for a few hours a week. You never
know. You might find yourself with a bet-
ter job than the one you already have!

Your finances
Take a look at your finances. The first stop
should be your business bank account. My
last article provided some useful money-
saving tips. Implement some of them!
Next, your mortgage. Have you thought
about transferring to another lender? Many
big institutions are offering excellent rates
to new customers. The same applies to
home, vehicle and life insurance — you
don’t need to wait until the policy year has
ended. Phone around. Not only are you
sure to find a better monthly payment rate,
you will also end up with a fistful of gift
vouchers for using their services.

The spare room

Do you have a spare bedroom? How about
taking in a lodger? Perhaps not a perma-
nent one: you will find that local colleges
and universities are on the look out for
family homes during term times.

The local supermarket

Still looking for extra money? Try your
local supermarket. Many now open 24
hours a day and need staff to work the
twilight hours shelf filling. Men are more
likely to be employed during these hours,
because of the security aspect. Not only
are such staff paid reasonable wages,
there are added bonuses like employee
discounts, training and a uniform. You
never know — you might prefer this
change of career, and move on from self-
employment. If you do, please tell me. I
know of someone who’s looking for a few
hours work...
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Alltrade Aerial & Satellite Ltd

www _alltrade.co.uk

Leading distributor to the trade.

Full ecommerce site with over 1500 products
with in-stock quantities!! We supply
everything associated with Digital/Analogue
Terrestrio?& DTH/Moftorised Satellite
reception. All Antennas. All Brackets.

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

Trade Counters @ Brighton, Cardiff, Dartford
and Wafford

Phone 0845 075 0751

Fax 0870 770 9151

Tel: 01322 611261

To reserve your web site space telephone

E-MAILS r.qurunlian@highburybiz.com

Fax: 01322 616339

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, Sany, Sharp,
Thomson, Panasonic, Philips, Somsung,
Tascam, Teac, Toshiba, Yamcha and many
more. In addition huge ranges of Lasers,
Lopts, Remote controls and Semiconductors
may be accessed.

Amtel Electronics
www.amtel.co.uk

Amtel Electronics provide service manuals
and service sheets for most major brands of
TV, video, Satellite, Audio equipment etc.
OEM service information is available for
most european, USA and Far Eastern
makes and models.

Amtel electronics is one of the leading
service information suppliers. Please contact
us with your requirements via our contact
page or telephone 01955 611313.
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Call Now!
+44 20 8 344 8230
Or E-Madl Un!
sales@horizonhge.coni

Horizon

www horizonhge.com

Horizon is a UK company specialising in the
design and manufacture of test equipment for
the (?igitol safellite and terrestrial market. the
meters are used for the easy alignment of
satellite dishes and antenna during
installation. At around 1kg they are light and
easy fo use, packed with features normally
found on expensive and heavier spectrum
analysers. Manufactured in the UK we have
mefers used in over 21 countries.

Tedephone 0114 273 9622
e -

IRWIN ELECTRONICS
www.irwinelectronics.co.uk

As classic distributors we compliment our
existing mail and trade counter business with
our website. You can order parts onine
quickly and easily. We intend to explore
alternative ways of assisfing engineers fo run
their business successfully.
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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 and analogue
RF signal measurements.

Wizard Distributors
www.wizard-distributors.co.uk

Main distributor for major brands. Search by
make/model for LOPTX; switches; remotes etc.
Find ICs; semicons; service kits; lasers;
capacitors; resistors and a huge range of
service aids, tools and other products.
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Vintage repair:
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Black Box

This Black Box record reproducer probably dated from the late Fifties.
Pete Roberts describes the action that was required to restore its
excellent audio capability

here were various versions
I of the Pye Black Box record

reproducer (referring to one
of them as a ‘record player’ is a
bit infra dig). This one was a
new-fangled type fitted with
miniature valves. The somewhat
unusual valve line up consisted of
an ECCB82 preamplifier followed
by two PCL83 valves in a push-
pull output stage. It was in
pristine condition but suffered
from low volume with distortion.
The HT supply is based on one of
those horrible Senter-Cel
selenium bridge-rectifier blocks.
There are satisfyingly hefty
tar-coated mains and audio
output transformers.

Initial work

Knowing the PCL83 valve of old, I
ordered a pair of new Mullard
bottles from Colomor Electronics
(01403 786 559). When these had
been fitted and the unit had been
powered an odd hum was heard
from the test speaker. In addition
the unit broke into oscillation at
certain settings of the tone control.
After making sure that they were
discharged, I used my Seasure LCR
bridge to check the capacitance of
each of the three sections of the
Plessey 32+16+8uF, 275V
smoothing block. All were within
tolerance, while the reasonably
sharp nulls pointed to a low ESR —
the reliability of these over forty-

year old capacitors never ceases to
amaze me.

The next job was to replace all
the little brown, moulded-paper
TCC coupling capacitors with
Vishay polyster ones rated at 630V.
The originals were rated at only
180V and, while subjected to less
than this when the valves had fully
heated, had to withstand the full HT
for a short while after switch on.

I thought it best to treat the new
output valves to a replacement
cathode-bias resistor, and used a
220Q, 3W green Welwyn vitreous
job that looked the part. Needless to
say the 25uF bypass capacitor was
replaced with a modern, far smaller
22uF, 25V type.

Low HT

At switch-on the HT voltage was
about 250V. It dropped to 50V
when the output valves had warmed
up. No prizes for guessing the
culprit! I replaced the selenium
rectifier with an 8A, 800V silicon
bridge - far in excess of what was
needed, but I happened to have one,
they are cheap enough and they can
be bolted to the chassis. Although
not strictly necessary when the feed
is from a transformer (the resistance
of the secondary winding helps to
limit the size of the current pulses),
I thought it best to fit a surge-
limiting resistor to give the
reservoir capacitor an easier life.
With a 33Q2, 3W metal-film power
resistor fitted in series with the
rectifier’s negative terminal the HT,
measured at the reservoir capacitor,
was a reasonable 251V.
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Underchassis view of the amplifier before repair. Underchassis view of the amplifier after repair. The replacement

Noises

The fun then started! Warm-up
resulted in a loud hum at 100Hz. |
knew that the smoothing block was
blameless, so the cause had to be
something else. In fact there was a
bad joint at the reservoir capacitor’s
terminal. The hum disappeared
once this joint had been resoldered,
but was replaced by a banshee wail
whose frequency and intensity
could be varied with the tone
control.

After lengthy checks on my
repairs, the cause of this latest fault
turned out to be a dry-jointed earth
connection at the output
transformer’s secondary winding,
which forms part of the negative-
feedback circuit. Once this joint had
been resoldered there was blissful
silence, broken only by the faintest
sibilant hiss.

Final checks

The amplifier was then run for a
few hours, with the smoothing
block regularly checked for heating.
It never got more than warm, and
that warmth was caused by heat
radiated from the bottles.
Reproduction was excellent once
the amplifier had been refitted in
the cabinet and the pickup and
speakers had been reconnected. As
expected, a small portian of each
PCL83 pentode anode glowed a
faint, dull red. But they do that Sir!
Anyway I had checked the common
cathode voltage and found it to be
correct. The new grid-coupling
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audio coupling capacitors and new output valve biasing compo-
nents can be clearly seen.

The amplifier refitted in the Black Box cabinet.

capacitors were also known to be PCL83 was such a horribly
blameless. This propensity to unreliable little thing back in the
overheat probably explains why the  days of valve TV sets.

Editorial note: Pye produced a number of versions of the Black Box during the late Fifties
and early Sixties, including stereo and transistor models.
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Terrestrial DX and satellite TV recep-
tion reports. The next sunspot cycle.
Broadcast and satellite TV news. More
on wavefront tilt. Roger Bunney
reports

The local police chief provides a live press update on the
Minnesota school shootings - the regional FBI chief
stands behind him on the right-hand side. Reception via
Eutelsat W1 (10°E), a UP4 transmission.
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April provided little indication that the forthcoming Sporadic E
season would be a good one. There have been no reports of a
mid-April SpE opening, the usual pointer to an active season to
follow. A scanner watch similarly revealed no obvious activity,
though there has been an alarming increase in Band I ‘noises’. |
operate several satellite receivers in addition to those used for
domestic entertainment purposes: most of them have a switch-
mode power supply, which tends to generate interference at
VHF. As | type this at 2000 hours one evening in very late April
there are various continuous-carrier buzzes and, from 50- 1
50-15MHz, a strange hissing was detected on a N-S path — it cut
and pulsated regularly. leaving an RTTY-type noise. The cause
was later identified as radiation from the Trust-manufactured
keyboard and related mouse of a nearby PC.

lain Menzies (Aberdeen) reports SpE activity from late March
to early April, curiously between 0500-0600 hours in ch. E3. He
also mentions short half- 1o one-minute periods of Band II FM
reception from Italy at 87-6MHz during March 28-29. This was
via his car radio while driving in Scotland. Peter Schubert
(Rainham, Essex) received unidentified SpE signals on the 17th
and 23rd, in channels E4 and E3 respectively. The US website
www.dxfm.com notes high-MUF for European SpE on the 27th:
I presume that this relates to the previous day, but no details of
any reception are provided.

The Benelux DX Club (BDXC) is to cease publication of its
monthly magazine, going on-line with an electronic e-zine ver-
sion instead. This is the second DXing club to end publication of
a hard-copy bulletin in the last year.

Satellite sightings

The passing of Pope Paul 2, his funeral and subsequently the
selection of his replacement, Pope Benedict 16, generated a lot of
satellite activity during the first half of April. Many feeds origi-
nated from various parts of Pope Paul’s home country, Poland,
reporting on reaction to the events and open-air masses. Between
1900-1940 hours on April 1st I counted no fewer than ten sepa-
rate feeds via Eutelsat W2 (16°E), from either Poland or Rome,
related to the Pope’s passing. Most of these feeds were easy to
identify by source, but a new one that appeared on several occa-
sions during this period was ‘RTL OFFROAD D220’: maybe a
German-based RTL sat-uplink vehicle?

A scan across Intelsat 907 (27-5°W) on the 15th revealed two
Reuters feeds. Reuters started to encrypt its transatlantic feeds
about two years ago. Last year CNNewsource adopted the same
policy, depriving most enthusiasts of live breaking news from the
States. But. at 11-608GHz H (SR 4,000, FEC 3/4), I found
Reuters Television London running a news round-up referred to
as ‘BREAKING NEWS 15°. There was a further identification,
‘REUTERS WNS’, within the data structure. The nearby
‘REUTERS INS EUROPE’ at 11:565GHz H (6.109, 3/4) carried
a compilation of various news items during the evening, but this
remained encrypted. A check later in the evening at |1 1-608GHz
revealed that Breaking News 15 was now encrypted! It’s worth
an occasional check, as encryption may not be on all the time.

Perhaps the most dramatic sighting of April was a news-type
programme via Atlantic Bird | (12:5°W) on evening of the 7th. It
ran for at least two and a quarter hours and was a security exer-
cise of some sort. The GlobeCast multiplex at 11-016GHz H
(20,145, 3/4) is well-known to UK satellite enthusiasts because
of its five very strong channels — often with hot-car racing or
PGA golf. This time the channel 2 slot was carrying the caption
‘VNN TV’: eventually, a ‘news’ programme started from the US,
including items such as the bombing of Waterloo tube station,
various US cities hit by germ warfare, mustard gas, WMD, ter-
rorist attacks. water pollution and other disasters, with details of
mounting death tolls. Interviews with terrorism experts and
phoned-in damage updates were reported on ‘VNN LIVE’, with a
caption across the lower part of the screen ‘VNN LIVE EXER-
CISE". ‘for official use only/uk restricted/protected other govern-
ments’. The two-hour plus programme described increasing
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reports of terrorist damage and the reaction of the authorities in
gradually controlling the situation. There’s an info website —
VNN.COM.

There were other interesting sightings that day in mid-after-
noon. One was women'’s cricket from South Africa via
Europe*Star (45°E), a hard-fought match between NZ and SA
teams, uplinked by GlobeCast Africa and received at 11-522GHz
V (6,109, 3/4).

During an early April evening a satellite truck, not RR SAT,
was present at the Wailing Wall, Jerusalem with a female journal-
ist waiting to go live with a couple of reports in Hebrew. The
transmissions were via Eutelsat W2 (16°E) at 12-540GHz H
(5,632, 3/4). The solitary service identification ‘0’ was curious,
and an RSD check for the ‘hidden’ data identification revealed
nothing.

Football fans might like to check W2 on active nights for the
game. On the 10th a Real Madrid CF match was transmitted from
Madrid in the clear at 11-128GHz H (5,632, 3/4) with the service
identification ‘ADTV’. There was no commentary but FX, sug-
gesting that it was a generic feed for other European TV stations
or subscription sports channels. A dedicated commentary could be
carried via ISDN and synchronised with the pictures at the studio.

Alan Richards (Skegness) is fortunate in having clear access to
PAS-9 (58°W). He reports a new carrier, TV AZTECA, at
11-556GHz V (SR 3,680, FEC not known). It’s a Mexican chan-
nel which on Friday evenings carries a talent-show elimination
epic for aspiring teenagers. The signals are NTSC, but Alan uses
an @sat tuner that includes NTSC-PAL conversion — this makes
for easy viewing! Alan also mentions that the Chinese CCTV-4
and CCTV E&F (Spanish and French) channels via PAS-1R
(45°W) have ceased, being replaced with a data flow.

The Dakar rally, when performance cars tear across the
Sahara, is well known. A lesser one, the ‘Rallye des Gazelles’
was seen over the April 23/24 weekend. This time the perfor-
mance cars were in Morocco, digging themselves out of the sand.
A VTR playout provided the best of the day’s events in the
desert. This was via W2 at 12-533GHz H (5,632, 3/4).

On the evening of the 24th there were live pictures from the
International Space Station (ISS) as the crew prepared to return to
Earth aboard a Russian Soyuz craft. The next US shuttle visit to
the ISS was due in mid May, following many months of investi-
gation after the Challenger disaster. NASA-TV provided pictures
of the Soyuz departure via Eutelsat W1 (10°E) at 11-081GHz V
(5,632, 3/4), duplicated by the European distributor UP4 at
10-972GHz V.

Solar cycle 24

As the present solar cycle, no. 23, slowly comes to an end
researchers are having thoughts about the next one, no. 24. Their
initial observations do not provide good reading. A very active
solar cycle enables low-VHF signals to be propagated over great
distances as the MUF (maximum usable frequency) rises. Thus, in
past cycles, we have regularly received signals in the UK from
the Middle East, North America and down into Africa and
Australia — and, just a few times, ch. | New Zealand. The new
cycle is important for DXing. The average solar cycle lasts for
about eleven years, so high MUFs during the next one could be
our last opportunity for F2 DX. During the following cycle DTT
is likely to have taken over everywhere, with Band I re-engi-
neered for other purposes.

The predictions I've read in two publications suggest that,
based on past patterns, the sunspot count could be very low dur-
ing cycle 24, ranging between 67-83 at the peak. If this happens
the count would be the lowest since cycle 14, which started in
1906. Cycle 24 is expected to peak during 2011. These are just
predictions of course. Things may turn out differently in practice.
I hope so!

Broadcast news
UK: Companies that were interested in exploiting PLT (power
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Test pattern from WXIA-TV Atlanta, received via Eutelsat
w1.

line transmission) have suggested that further research is being
suspended, the reason given being the growth of broadband com-
munications.

Following the auction of equipment at the Meridian studio
centre, Southampton, the complex has been boarded up.
Demolition has been delayed however pending a final decision on
its future use.

Finland: YLE is closing down the DAB channels as commercial
broadcasters showed little interest in using them. All YLE radio
channels plus several non-domestic services were on offer in
Southern Finland. YLE will maintain an interest in DAB.

Germany: All Bavarian analogue TV transmitters closed on May
30th, when new digital multiplexes took over at Dillberg,
Munchen, Numnberg and Wendelstein. Interesting that the BR
Multiplex | service from these sites will use channels D06 and
D10 in Band IlI, with vertical polarisation and 25kW ERP. The
other multiplexes are spread across the UHF bands, again with
vertical polarisation.

The Netherlands: The man-made REM Island, which is situated
offshore from Noordwijk, is for sale and will be removed if there
are no buyers. REM became the base for a pirate radio and TV
station (TV North Sea on ch. E12) for a short time in the Sixties —
until the Dutch Navy boarded REM and destroyed the transmit-
ters.

New Zealand: TVNZ is testing DTT at Auckland, using a 1kW
transmitter. Apart from two “problem” locations good-quality
reception has been achieved across the region.

Sweden: The first SVT1, SVT2 and TV4 analogue TV transmit-
ter closures will take place later this year. DTT is at present being
transmitted in the southern area on chs. D22, D25, D41, D61 and
D64.

Korea: KBC launched terrestrial digital multimedia broadcasting
(DMB) at Seoul during May. The services will spread to the other
main cities later this year and across the country by the end of
2006. DMB will provide 18 audio and six video channels plus
about six data services, all FTA.

Satellite news

Motor-sport enthusiasts will be delighted with the Raceworld TV
channel that has opened via Astra |H (19-2°E) at 12-610GHz V
and is FTA. It offers big-time, major-circuit racing, such as
Daytonna, GrandAm, Le4 Mans and the Sebring circuit, and will
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Nelson Mandela acknowledges the cheering crowds at
Johannesburg. Reception via Europe*Star (45°E).

run for 24 hours a day.

SES is to replace Astra 1H with a new satellite that will be
known as IM. It will have 32 Ku-band transponders and will also
provide backup capacity at this orbital slot. Astra 2C will be
moved from 19-2°E to 28-2°E when two further new satellites,
1KR and 1L, enter service at 19-2°E.

Despite excess worldwide satellite capacity Eutelsat is buying
two new satellites and is preparing specifications for two more.
Chairman and chief executive Giuliano Berretta points out that
broadcasters in the developed countries, including the US and the
UK, are demanding satellites that can provide high-definition
video and interactive services.

A new C-band satellite, AMC-12 (Americom 2), is in orbit at
37-5°W to provide high-power (up to 67W) transmissions
between the Americas, Africa and Europe. It has 72 36MHz
transponders. SES has leased 33 of them for services to Africa

Vintage aerials. A tilted three-element Telerection Band |
array and a six-element Band lll array still up amongst the
chimney pots. See more on wavefront tilt. Photo courtesy
Hugh Cocks.
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and will call the satellite Astra 4A.

The Worldspace satellite radio service has increased the num-
ber of programmes that are encrypted, seeking monthly payments
for reception. Irish programming (RTE) has been scrambled
against the wishes of RTE itself, which apologised on its website.

BSkyB is to use Tandberg encoding and multiplexing equip-
ment for its MPEG-4 HD-TV transmissions, which are to start in
2006.

In an experimental move the BBC World satellite channel is to
provide an “‘opt-out” localised news service feed to India. If suc-
cessful, further opt-outs will be provided for other parts of the
globe. The feed is carried by the PAS-7/10 satellites at 68-5°E.

China Radio International is to be distributed globally via
PanAmSat capacity, using PAS-8 (166°E), PAS-9 (58°W) and
PAS-10 (68:5°E).

More on wavefront tilt

In the April column I mentioned components that provided Band
I aerials with an upwards tilt, called ‘wavefront tilt’, for improved
reception in fringe areas, and asked whether anyone could pro-
vide further information on the subject. A detailed explanation
subsequently arrived from Geoff Darby (see Letters, June). In
case you missed that, I'll include a brief summary here.

The wavefront tilt effect is caused in part by diffraction at the
transmitted wave/ground interface with vertical polarisation. It
depends on the signal frequency and the permittivity of the
ground over which the signal passes. The difference in dielectric
constant between the air and the ground produces an effect called
gradient bending, which is similar to light being bent when it
passes through a glass lens. It relates to the difference between
the radius of curvature of the wavefront and that of the earth. The
end result is that energy is absorbed by the ground, and this is
turn produces a delay or drag on the lower edges of the wavefront
— the wavefront is bent forwards slightly. Increasing air density at
lower heights also has an impact in Band 1.

Thus in a fringe area where we are some distance from the
transmitter the approaching Band I wavefront will be tilted for-
wards. To optimise reception, even fractionally, by improving the
signal-to-noise ratio the aerial should be tilted upwards slightly.
Telerection and Fringevision provided aerial equipment that
included this feature. The tilt with Fringevision aerials was set at
6°, but that with Telerection aerials looks more dramatic. Since
the effect increases with distance from the transmitter, it appears
that Telerection optimised for extreme fringe-area reception.

An upwards tilt can also enhance reception at locations close
to the transmitter. I recall problems with reception from the ch. 11
Chillerton Down IW transmitter in the village of Chillerton, some
1km distant. The village is at 33m ASL, the Down is 167m high
and the mast itself is about 250m high, so the transmitting array
would be some 384m higher than the village. In nearby Ventnor
it’s common to see vertical group B Yagi arrays pointing 60°
upwards for reception from the local relay atop St Boniface
Down.

Hugh Cocks has sent me the accompanying photograph that
shows a tilted three-element Telerection ch. 2 aerial aimed at
North Hessory Tor and a six-element ch. 9 aerial aimed at
Stockland Hill. Recently, at Bridport high street, West Dorset, I
noticed another tilted three-element Telerection aerial that was
aimed at Wenvoe (ch. 5), together with a double-six delta-
matched Band III array for Stockland Hill. Wenvoe is the better
choice despite the greater land path, since this channel would
have suffered far less from Sporadic E interference in mid-sum-
mer than ch. 2, which would experience interference from the
prime DX channels E2, R1 and IA.

My thanks to Geoff Darby for the detailed explanation he pro-
vided.

Vintage Band I and III aerials still survive some twenty years
after the last 405-line transmitter closed down. If anyone spots an
unusual or ornate surviving aerial that might make an interesting
picture in this column I’d be grateful for a photograph.
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Daewoo models

Plasma panel fault conditions

The fault-finding experience we have had so far relates
to Daewoo plasma display panels. As an introduction
to the subject, here’s a summary of some of the
problems we’ve come across and their causes.

Model DSP4210GM (SP110 chassis)

Vertical white line down the screen,
just left of centre: This indicates a
short-circuit, usually at the data-drive
connectors to the screen. The cause was
located by observing the position of the
line on the screen then making a note of
where the top and bottom of the line was
in relation to the appropriate connector
on the PCB side of the screen.

The actual cause was eventually
traced to a metal burr that shorted out
two sections of the top centre connector
on the Data High PCB. This burr had
probably come from one of the back
cover screws when it was tightened by
an electric screwdriver on the production
line, and had fallen through the ventila-
tion grill

Vertical black line down the right-
hand side of the screem: This indicates
an open-circuit, usually at the data drive
connectors to the screen. The cause was
located by looking in the area of the top
and bottom of the line, towards the rele-
vant Data High or Data Low PCBs.
These are in rows along the top and bot-
tom of the plasma display panel, viewed
from the rear. The far left Data Low con-
nector was found to be poorly inserted.
Reconnection cured the fault.

It’s very difficult with these connec-
tors to ensure correct location of the
many flexible copper edge pads that loop
over from the screen to the Data PCBs.
They are referred to as piano-lid edge
connectors, because you have to lift up
the brown plastic flap to release the flex-
ible connector, then ensure that it’s prop-
erly seated before closing the lid again.
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Flickering pixels in some blue areas
of the picture: This was most notice-
able when the display consisted of
colour bars. The cause was found to be
an incorrectly adjusted Vadd (address
voltage) from the power module. The
correct voltage is written by hand on a
paper label that’s attached to the back
when the screen is set up on the produc-
tion line.

Note that some pixels may be perma-
nently off when a monochrome RGB
colour-bar input is used. They are not
necessarily dead, and it may be possible
to switch them on by slightly increasing
the 166V Vsus (sustain voltage), very
slowly, at the power module.

Similarly, while observing the same
monochrome RGB colour bars check
whether there are any pixels that are on
instead of off, e.g. red or green pixels in
the blue part of the pattern. If any are
seen, readjust the Vscan supply at the
power module from —160V towards
—150V, and decrease the Vshelf voltage
on the X sustain board very slowly to
remove incorrect electronic discharge.

Vertical pink line on blue test raster,
black line on red raster, green raster
OK: To establish these conditions the
set had to be put into the service mode.
This is done by using the customer
remote-control unit, pressing the
following buttons in sequence: up, mute,
recall, mute. A list then appears. Toggle
down to the MISC section then across to
TEST pattern, Manual section. You can
then select red, green, blue, white and
black rasters sequentially by pressing
the remote-control unit’s volume up
button.

As an introduction to fault finding with
plasma display panels, Charles Arundel
describes some conditions experienced with

Flashing on/off orange-yellow lines
down the central area of the screen and
black lines across the screen, on a blue
background: The orange-yellow lines
were caused by the on-screen display
(OSD) message, which appears on a blue
background when there is no signal input.
This message was being spread out
vertically over the entire length of the
picture. The black lines across the screen
provided the clue to the cause of the fault,
1.e. a problem in the horizontal-scanning
section.

The cause turned out to be a faulty
lower left-hand Scan PCB. Resistance
checks between the input feed and the
earth pads on the reverse side of the
board gave a short-circuit reading. It
should have read like a diode.

Model DP42SP {SP115 chassis)

Set dead, won’t come out of standby,
LED stays red: The fault was found to
be on the Y Sustain board by removing
the plug that provides the feed to this
board from the power module. The actu-
al cause of the fault was that one of the
hybrid ICs under the black heatsink was
short-circuit. Individual components are
not available however, so the complete
board has to be replaced.

It’s important that all voltages on
replacement boards are set up with a
white raster, in accordance with the read-
ings on the label attached to the rear of
the screen. To obtain a white raster,
access the service mode by pressing the
following buttons on the remote-control
unit: up, mute, display, mute. Toggle
down to MISC, then across to TST
PTRN MA. Select the white raster using
the volume up key. |
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WEEE and the ‘litHe man’

It may be a little late but could we, per-
haps, get a debate going about the invidi-
ous WEEE Directive and how our trade
proposes to deal with it? As I see it the
‘little man” is likely to end up with most
of the TV sets and VCRs that are not
worth repair, and the continuation of
retail activity for us is likely to depend on
our willingness to dispose of end-of-life
products. What are other readers doing
about this now, and what do they intend
to do in future?

For my part. at present I take TV sets
and VCRs to my local mobile recycling
unit, having first let the CRT down and
removed any batteries — though when |
told an attendant that I had made the tube
safe he told me I shouldn’t have done so
as | would have released radon gas!
Perhaps it would be safer to let customers
dump them! Recently I had to sign a trans-
fer document. Am 1 now to expect a bill?
If the cost is to be borne by the trade. my
advice to customers might be to find a
suitable hedgerow!

I understand that we have been given a
few months’ grace for the collection/recy-
cling process to be organised. How, I won-
der, is this going? Has your local
KwikSave or Tesco put in place the collec-
tion chain for expired
Lloytron/Hinari/Taiwan Electric toasters
and microwaves? Am I the only one to
recognise that the only way for any of this
to work is for local authorities to accept
responsibility at no ‘up-front’ cost. any
costs to be covered by the general rate bur-
den? If they don’t. they will still have to
bear the cost of fly-tipping. Not much
chance of this happening, when you con-
sider that there has been a duty to provide
battery-collection facilities since a similar
directive in 1992!

Trevor Warner Audio Visual,
Porthimadog. Gwynedd.

DAB aerials
In the May issue (Letters. page 413)
Martin Page queries the use of a direction-

Send letters to “Television”, Nexus Media Communications,
Media House, Azalea Drive, Swanley, Kent, BR8 8HU
or e-mail t.winford@highburybiz.com

using subject heading ‘Television Letters’.

Please send plain text messages. Do NOT send attachments. Be sure to type your full
name, address, postcode, telephone and e-mail address (if any).
Your address and telephone number will not be published but your e-mail address will

unless you state otherwise.

al DAB aerial with a distribution system
when the multiplexes are received from
different directions. As he suggests, in
most cases the best aerial to use is a verti-
cal dipole. But there are exceptions.

The DAB transmission network is far
from being complete. and sometimes a
must-have multiplex (ofien the BBC one)
is received at much lower strength than
one or two of the others. But it’s important
that the multiplexes are carried in the dis-
tribution system with as little difference as
possible in their relative levels. In the
absence of any other practical way of
adjusting their relative strengths. the judi-
cious use of a directional aerial can be
very helpful. The fact that the stronger sig-
nals will be received completely off-axis
doesn’t matter as much as you might
think, because the DAB error-correction
system was designed specifically to deal
with severe multipath conditions. The rea-
sons for this are twofold: multipath condi-
tions are a major issue with mobile recep-
tion: and DAB uses single-frequency net-
works, which means that reception of a

A DAB single dipole aerial fixed to the
TV aerial mast. The DAB aerial is the
short vertical dipole on the left. In many
cases this is the correct DAB aerial for a
communal aerial system, a directional
aerial being unneccessary. In fact the
proximity of the mast will unavoidably
give the aerial slight directivity.

multiplex might be from two or more
transmitters simultaneously. DAB is very
good in this respect and I can assure
Martin that, given a strong enough signal.
a DAB aerial can be swung through 360°
with little or no degradation of the digital
error rate.

With many of the UK DAB transmitters
still to be built, field strength is very poor
in many areas. In such locations a direc-
tional aerial would be used because it has
more gain than a dipole. This wouldn’t
arise at the city locations Martin mentions.
Last year however | installed a system for
a block of flats in the Derbyshire Dales. |
had no DAB reception whatsoever from
my van radio but. up on the roof, there
was a weedy signal from Holme Moss. A
four-element aerial provided a just-ade-
quate signal. Incidentally the trouble with
multi-element DAB aerials is that they
have to be made to cover all DAB chan-
nels, present and future. so they are rather
wideband and thus have only mediocre
gain. | was well aware of this at
Ladyblower and wished I could have used
a narrow-band aerial.

Despite the above considerations I sus-
pect that many directional DAB aerials,
for both communal and individual use, are
installed because of a general feeling that a
good aerial should be employed, no
thought having been given to the question
as (o whether the aerial should be direc-
tional or not.

When a single dipole (sounds very
Fifties. doesn’t it?) is used for DAB, it is
ofien mounted on a side arm on the mast,
below the TV aerial — see the accompany-
ing photograph. Since DAB transmissions
are all vertically polarised the dipole is
then no longer omnidirectional, because
the mast acts as a reflector. To minimise
this effect, mount the dipole well away
from the mast. To make use of the reflec-
tor effect, mount the dipole a quarter
wavelength (half its own overall length)
from the mast. In theory the characteristic
impedance will then be incorrect, but this
doesn’t seem to matter.

Bill Wright, Rotherham.
wrightsaerials@aol.com

Who invented the AVO?
In the June issue (Letters, page 480) D.
Lee asked who invented the AVO 8? The
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question is best answered by saying that
the Universal Avometer was invented by
Donald Macadie. He started off as a Post
Office engineer, and was a prolific inven-
tor. Whilst working for the PO he invented
the Keysender No. 5, which enabled tele-
phone operators to dial numbers quickly.

The meters started with Model A, a true
multimeter with a sensitivity of S00Q/V. It
looked something like the Model 7, with
the characteristic ‘banana’ meter-scale win-
dow and two knobs, one for the AC and the
other for the DC ranges, also the patented
cut-out. Models B and C followed. Model
D was produced for the RAF during the
World War II. It was like the Model 7 but
had different ranges and AM at the top of
the scale plate. AVO stands for Amps, Volts
and Ohms, and is on the DC-range switch
knob of Models up to and including the 7.

The AVO 8 was launched in May 1951.
It had black phenolic knurled terminals and
offered the then fantastic sensitivity of
20kSY/V. The AVO 7 had a sensitivity of
1k/V. Various versions of the 8 were intro-
duced, culminating in the Mk 7. The AVO 8
Mk 3 is the best, as it was hand-wired and
had the ball-indent switch rings on the
underside of the front phenolic panel. The
Mk 4 was the first to have a PCB, with the
then innovation of having the switch ring
contacts as part of the PCB tracks. The Mk
4 was the result of a cost-cutting exercise,
and was prone to problems.

The front of the case has always been
black phenolic, while the base material can
be steel, polypropylene or phenolic. The
bases are secured to the front by 6BA
instrument screws, with a concealed screw
for anti-tamper purposes. With meters that
have a phenolic case this is hidden behind a
pitch plug with AVO on it. The polypropy-
lene cases have a plastic plug. Thus if the
plug is missing you know that someone has
been at the meter. AVO repair centres
replace them. Other changes have been
polypropylene red and black terminal cov-
ers on the positive and negative terminals.

A word of waming. If you have an AVO
8 with the switches mounted on the front
plate, don’t be tempted to take them apart
as you'll never get them back together.
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AVO used a special jig and tool to assem-
ble them.

The meter movements have a basic full-
scale deflection at 37-5uA. They have
engraved on them a serial number that’s
linked to the scale plate. Each scale plate is
matched to the movement. The scales are
silk-screened on to an aluminium back, and
there are up to twelve variations with sub-
tle differences in the scale divisions. So, if
you swap a damaged scale plate, make sure
that the number in the middle at the bottom
of the scale is the same.

The scales were drawn on a metal-card
sandwich at something like 100:1. The
movement arc was constructed by geome-
try and then divided into a hundred equal
divisions. To ensure calibration accuracy, a
figure for each scale division was calculat-
ed on a base of 100. For example 10 might
be 10-5 equal divisions. The scale was
drawn in Indian ink and the scale numbers
were put on in Lettraset. The final job was
then photo-reduced and silk-screened.

If you come across an Electronic
Avometer Model EA113, check the resist-
ance scale divisions at the top end. Early
versions had a division marker missing. I
made the mistake! This was corrected, and
later production versions are OK.

AVO kept a list that links the movement
to the serial number and to the meter’s pur-
chaser. Whether this is still done I don’t
know.

Finally if you want to know how old the
meter is, look at the serial number: the last
figures are the month and year of manufac-
ture.

The best looking AVOs are Models 14,
15 and 16. They are nicely styled with a
single range switch, the cutout in the mid-
dle of the knob and a thermoplastic case.
think they were nearly all exported. If you
come across one, buy it.

Conrad Edel.
conrad.edel@onetel.net

P&P costs

Robert Philpot’s complaint about P&P
charges (letters, May) is an old potato, one
that we addressed on our FAQ website
page a long time ago. It costs us £2 to
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‘raise an invoice’, 20-50p for a Jiffy bag
and 28p for a first-class stamp. So our min-
imum charge of £2.50 is actually very rea-
sonable. On a small order we could even
make a loss! Most other companies charge
more.

A small company will not have a postal
collection, which means that somebody has
to drive to the nearest Post Office (often a
round trip of several miles, thanks to clo-
sures) and queue. This could be repeated
up to three times a day when a lot of small
orders are handled. The cost of short-dis-
tance travel with a cold engine should not
be underestimated.

But the real test is this: how much
would it cost you to travel to the nearest
supplier to buy the item? Could you do so
for less than £2.50? If not, you are saving
money by ordering from us!

Martin Pickering,
SatCure.

Dropper capacitor

I well remember an engineer I employed
back in the Sixties puzzling over a 16in.
portable Ferguson TV set with an alleged
fault. It was a newish set and he was puz-
zled because, although a raster appeared,
there was a delay of about thirty seconds
before the picture and sound came through.
I was amused, as I had read the unusual
specification of the set (960 chassis) a few
months earlier — it had surprised me.

The designer of the chassis had adopted
two unusual features. He had decided to
use a 4-33uF capacitor instead of the usual
mains dropper and, instead of a smoothing
choke, had wired the heaters of four of the
valves separately in the negative side of the
HT supply. So the set didn’t became opera-
tional until current flowed through these
heaters. It was very confusing for the aver-
age customer — and for an engineer who
had not come across such unorthodox prac-
tices before. Poor Jim spent a lot of time
investigating a non-existent fault!

The system seemed to work well
enough, but was abandoned in later ver-
sions of the chassis.

Philip H. Bearman,
New Barnet, Herts.
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Wanted: Three mains filter coils, L4009
part no. 152.27027, for Philips G11
restoration projects. New if possible. Also
a TBAS60Q IC or luminance/chrominance
control unit U6200, part no. 212.27384,
Phone Ron Dimmock on 0151 487 5113
(Liverpool).

Wanted: A Sharp IR2E18 IC or a panel
containing one. Also | have a Medion
LCD unit that's displaying inverted
colours, i.e. as in a colour photo negative.
Is this a fault, or can the mode be changed
by front-panel buttons? Any help appreci-
ated and all costs met. Phone Victor
Holbrook on 01332 768 122 or email

hol814@aol.com

Wanted: Quad 33, 34 or 44 preamplifiers,
405 power amplifiers and FM3 tuners for
spares. Also boards and modules for these.
Contact Mike on 01758 613 790.

For disposal: Hameg 20MHz double-beam
oscilloscope Model HM203-4 with two
probes and manual; Thandar frequency-count-
er meter Model PEM200A (battery-operated);
Intracept colour-bar generator Model N7128
(mains bench type). Offers for all three. Phone
Paul on 01824 705 810 after 6 p.m.

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.

For disposal: Many copies of Television,
read but in exceptional condition, as fol-
lows: 1975 July-Dec: 1976/7 all issues
except April, Aug, Sept: 1978 Jan-May,
July, Aug, Oct: 1979 July; 1980 Feb,
March, June: 1981 Jan, Feb, April, July,
Sept-Dec; 1982 Jan, March-May: 1983 all
issues: 1984 Jan, Feb, April-July, Oct; 1985
all issues except March, Oct; 1986 all
issues; 1987 March, July-Oct: 1990 all
issues: 1991 Feb, April, June, July;
1995/6/7/8/9 all issues; 2000 Oct-Dec.
Email hiyamikey @aol.com
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High-definition, mobile and mult-
room TV were amongst the
highlights of the recent Mediacast
show at Olympia.

Peter Brough reports on the
developments presented there

merly known as the Cable &

Wireless Show, was held at
Olympia in mid-May. I'd not been
to the show for a couple of years
and was surprised to find how
much things have changed. The
days when the aisles were packed
with hardware - dishes. receivers.
decoders and so on - have gone,
and many big names such as Pace
and Eutelsat were missing. But a
number of interesting developments
were being demonstrated on stands
around the hall

This year's Mediacast show, for-
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Mediacast 2005 show

HDTV

It was no surprise to find that
HDTYV was the main feature of this
year's show. Broadcasters. content
providers and consumer electronics
manufacturers all have high hopes
of HDTV. and the technology's
profile has been raised by the fact
that BSkyB plans to launch an
HDTYV service next year.

A large plasma screen was being
used to demonstrate HDTV at the
Astra Marketing stand. The company
already has a 24-hour HDTV demon-
stration channel at 19-2°E and in
January 2004 Europe’s first full-time
HDTYV broadcaster. Euro 1080. start-
ed to transmit its HDI channel from
this satellite slot. A new pay-per-view
channel. HD2. is to be launched this
November and a new demonstration
channel. HDS, will be launched later
this year. In addition to BSkyB sever-
al other satellite broadcasters are to
start transmitting HDTV services via
Astra. The German broadcaster
Premiere is to launch three channels
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devoted to films. documentaries and
sport in November. Subscribers will
be able to upgrade to a new MPEG4
set-top box. French broadcaster
Canal+ is expected to start an HD
version of its premium channel in
October. and further services are
planned for next year. Another
French broadcaster. TPS, is to launch
a version of its Star Movies and sport
channel in the autumn.

The Digital Television Group
(DTG) was busily promoting
HDTYV and HD content. DTG was
collaborating with a number of
firms and organisations including
Astra, BBC R&D. Dolby. Euro
1080, ITV. Pioneer. Sharp. Sony.
ST Microelectronics and Tandberg.
The DTG stand included a small
demonstration area that was set out
like a domestic lounge and con-
tained a Sony flat-screen set and a
digital TV decoder made by Eidon
Technology. The latter is marketed
as a low-cost MPEG-4/H.264
HDTYV receiver that’s backwards
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compatible with MPEG-2. It was
originally designed for the US mar-
ket, but has been reconfigured with
a UK terrestrial COFDM tuner. The
specification includes 16MB of
flash memory; 128MB of RAM;
HDMI, RF, Ethernet and USB 2.0
connectors; and a nominal power
consumption of 43W.

One of the most interesting things
shown on the DTG stand was the
ability to transmit HDTV viaa DTT
network. The limited DTT band-
width might appear to rule this out,
but the BBC demonstrated a way of
getting round the problem. A digital
HDTYV signal was transmitted from a
server, which included a coder and
muitiplexer, on the Tandberg stand.
Material from ITV, Euro 1080 and
the BBC was coded and multi-
plexed. The data stream in fact car-
ried three channels: two standard-
definition MPEG-2 channels and a
third MPEG-2 channel that provided
a slow download of HDTV material
- more on this below. Incidentally
the plan had been to use MPEG-4
encoding for this third channel, but
an encoder wasn’t available in time.
The signal was picked up by an aeri-
al on the DTG stand and fed to DTT
decoders dotted around the stand.

The BBC had its own area on
the DTG stand, where more infor-
mation on how HDTYV could be
delivered via DTT was provided.
The process relies on something
known as ‘opportunist data’, that is
delivering large amounts of data to
a digital receiver or recarder during
quiet periods of the day. It works
by downloading an HDTV pro-
gramme overnight to a personal
video recorder (PVR), at a data rate
of 1-2Mbits/sec. When the pro-
gramme is broadcast in standard-
definition form a signal is included
to trigger the PVR so that viewers
can watch the HDTV version. The
BBC was showing clips of Planet
Earth and Last Night at the Proms.
There remain technical and rights-
management issues to be resolved
before the system could be brought
into use. But the BBC stressed that
DTT should not to be seen as infe-
rior to other methods of broadcast-
ing in terms of quantity and quality.
Several people I spoke to on the
DTG stand felt that HDTV via
DTT could arrive sooner than many
seem to think.

ST’s STi7710 set-top box was on
display at the DTG stand. It is a
substantial device that’s designed as
a low-cost HDTV decoder. Another
interesting STB was the Source
1000, which is intended for retailers
who want to demonstrate HDTV to
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their customers. It was developed by
Euro Electronics of Cambridge and
the Chinese company E-world, and
handles various formats — 1,080i,
720p, 576p, 480i and 480p. There
are six digital outputs, for multiple
displays, and a 40GB hard drive.
The latter stores HD content that’s
supplied with the STB. Retailers can
edit the content and even customise
it by adding their own.

There was also a Sony Blu-ray
recorder on the stand.

NDS
NDS is best known for its data-
encryption technology, which is
used by broadcasters around the
world including BSkyB. The com-
pany was demonstrating a digital
rights management system intended
for mobile phones. There are signs
that mobile-phone users will be
watching video clips and even live
programmes via their handsets. In
the UK Orange has already
launched a streaming video service
called Orange TV, and NTL
Broadcast is to launch a pilot
mobile TV service this autumn.
There are two standards for

il

mobile TV, one developed by the
Digital Video Broadcasting project
(DVB-H) and the other by the
Open Mobile Alliance (OMA).
NDS says that its Mobile
Videoguard system caters for both
standards. The idea behind Mobile
Videoguard is that the network
operator or the service provider can
create a business model to charge
for audio and video content via
mobile phones.

NDS is behind the XTV interac-
tive TV software used by Sky+,
and says that there are plans to
extend the specification to include
a system known as PVR2GO. This
enables PVR users to download
recordings on to a portable media
player — a hard-disk device that’s
growing in popularity.

NDS also demonstrated a proto-
type home network that's based on
a server. As many people live in
multi-TV homes, NDS feels that
viewers would appreciate a system
which enables them to watch what
they want, when they want, where
they want. The demonstration
showed how someone watching a
programme in one room could go

The Source 1000
set top box,
which is designed
for electrical
retailers wishing
to demonstrate
HDTYV to their
customers.

A prototype home
network based

on a server PC
was shown on
the NDS stand.
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Prima’s DM801
module can con-
vert a PC or laptop
into a DVB-T
receiver.

ST STi7710
low-cost HDTV
decoder.

Vestel's 50in.
plasma IDTV set.
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to a TV set elsewhere and pick up
the same programme. The home
server can send four different video
streams to four different sets simul-
taneously. Various issues have to be
decided before such a system could
be introduced however, such as
how a pay-TV contract could be
structured. It’s nevertheless an inter-
esting pointer to the future.

Other developments

IPTV (Internet Protocol TV) was
one of the buzzwords at this year’s
Mediacast. It enables highly-com-
pressed TV and video content to be
sent to the home via a broadband
connection. Telecoms operators are
interested in the technology and
many European telcos are now test-
ing it.

Although Mediacast is no longer
packed with hardware there was
still some to be seen. Wonik
Telecom’s TPT5920 is a DTT per-
sonal video recorder with twin
tuners — the SPT5920ClI is a satel-
lite version.

Chinese company Prima was
promoting LCD and plasma IDTV
sets with screen sizes from 27-37in.
for LCD and 42/50in. for plasma.
The company also has three DVB-
T set-top boxes in its range, Models
DMS516, DM518 and DST9610A.
But its most interesting product
was Model DM801, a module that
can convert a PC or laptop into a
DVB-T receiver. It uses a USB 2.0
connection and runs with PCs that
have Windows 2000 or XP
installed. The PC doesn’t have to
be that powerful — one with a CPU
which runs at S0O0OMHz or more and
has at least 128MB of RAM can be
used, though the more powerful the
PC the better the performance.

Model DMSO01 is a mobile ‘set-
top box’ designed as an in-car
receiver. It has a DIN connector
and is fully DVB-T compliant.
Both picture formats (4:3, 16:9) are
supported and the unit’s connec-
tions include an RF terminal, three
AV output sockets, one video-input
socket, an RS$232 port and an
optional scart socket.

Prima’s other offering was a
portable DVB-T unit which has a
2-2in. OLED display and a high-
capacity, one-inch hard disk for
recording and storing programmes.
Compatible formats include MPEG-
4, Windows Media 9 and AVI. It
can be connected to a PC via a USB
2.0 connection for downloading
audio, video and image files, and
includes a JPEG viewer and a digi-
tal audio player that’s compatible
with MP3 and WMA data.

Turkish manufacturer Vestel,
which supplies chassis on an OEM
basis to most of the biggest names
in the CE industry including Sharp,
Sony, Panasonic, Hitachi, JVC and
Toshiba, also Alba, Goodmans and
Dixons, showed a new range of
very compact DTT set-top boxes.
The company has a range of LCD
and plasma IDTYV sets with LCD
screen sizes from 17 to 37in. and
plasma screens up to 50in.

SVP (Secure Video Processor), an
alliance of media and technology
companies, was promoting its con-
tent protection technology which
makes it possible to add digital
rights management to a standard
processor chip and embed it in CE
products such as IDTV sets, set-top
boxes, PVRs and mobile phones.
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VCR CLINIC

Reports from
Eugene Trundle
Martin McCluskey
Michael Maurice
and

John Tennant

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

Reports can be sent by post to:

Television Magazine Fauit Reports,
Nexus Media Communications,
Media House,

Azalea Drive, Swanley, Kent BR8 8HU

or e-mailed to:
twinford@highburybiz.com

Samsung SV6158B

Now that these machine have begun to
show their age we've had several cases of
broken reel-drive belts. The effect, of
course. is a large loop of tape trapped in the
machine when a cassette is ejected. E.T.

Panasonic NVFJ710

(Z mechanism)

A cassette would go into this machine but
then be ejected. without descending on to
the deck, as if the front flap didn’t open. In
fact the cassette was hitting the top of the
back-tension feeler pole, which was badly
twisted for some reason. It is item 44, part
no. VXL2798, and is better replaced than
bent back. E.T.

Philips VR685 (Turbo deck)

The customier’s complaint was that this
machine didn’t work properly with E240
cassettes, though it was OK with E180
ones. | found that the tape was creasing as
it went around the pinch roller. but only at
the start of a cassette. A new pinch-roller
assembly cured the problem. The need to
replace the pinch-roller assembly is becom-
ing common with Turbo decks. M.McC.

Akai VSG735EK

This machine would play back prerecorded
tapes OK but with its own recordings the
picture would occasionally mute to a green
screen. with loss of sound and tape counter
operation. A replacement audio/control
head cured the problem. When aligning the
new head. be sure to switch off the
machine’s hi-fi sound track and set up the
head with a normal linear sound track.

M.McC.
Toshiba V711B

This elderly up-market machine was ‘dead’
with no display or functions. The power
supply is based on an STK791 chopper
chip. Once a replacement had been fitted |
was rewarded with excellent pictures and
sound. M.McC.

Aiwa HVGX350K

If one of these machines works but the dis-
play is out. replace CP25 (1004F, 10V)
which is inside the power-supply can. This

VCR is identical to some GoldStar models.

M.McC.
Toshiba V229B

When this machine had been taken into one
of the larger stores’ ‘repair shop’ the owner
was told that “the heads have gone and it
wouldn’t be worth repair”. So she bought a
new one and asked me to set it up. She also
showed me the fault symptom with the
Toshiba machine: the picture was covered
with ‘comet tails’. It took me five minutes

1o remove the top cover. then the front, and
remove the deck to clean and retension the
copper spring that earths the mechanism.
When I had reassembled the machine |
showed the customer that the comets had
vanished! M.M.

Sony SLVSE700G

Tapes would be snarled up badly, but only
during rewind search. The cause was that
the piece of plastic, on the take-up soft
brake, that holds the spring had broken. As
a result the soft brake wasn't in contact
with the take-up spool. A new brake arm
cleared the fault. M.M.

Panasonic NVFJ620B

When I got a call from this particular cus-
tomer I expected to be in the house for no
more than three minutes. because all she
ever calls me out for is when she presses
the timer button and then wonders why the
machine won’t switch on! She has done
that a few times, once even phoning me at
5.30 a.m. on a Sunday morning! But this
time it was different — the machine actual
ly had a fault! Some of the teeth on the
take-up loading arm gear had broken.

A replacement got the machine going
again and put me back half an hour.
That'll teach me not to make assumptions!
M.M.

Sony SLV373

The problem with this *golden oldie’ was
that the capstan motor’s bearing was shot.
As a result the rotor was scraping the sta-
tor coils, producing wow. In times gone by
you could buy the bearing assembly only
from Sony, but this is no longer stocked.
So I quoted for a new capstan motor and
pinch roller, and this was accepted.

You might ask why the customer was
prepared to have the machine repaired
when a new one would have been a cheap-
er option. The answer is that the customer
could use this one. A new one she had
tried wasn’t so user-friendly. M.M.

Sanyo VHR289

This machine was dead with no output
from the power supply. After dismantling
the unit to gain access to the underside of
the PCB I found that the main smoothing
capacitor C5010 (47uF, 400V) had
retained its charge despite the machine
having been unplugged for some consider-
able time. This usually suggests starting
problems in the PSU. High-value resistors
are often the culprits. and sure enough
R5003 (560kQ) was open-circuit. Along
with R5002 (560kQ) it provides a start-up
feed to the chopper IC. To be on the safe
side I replaced both resistors. This brought
the machine back to life. J.T.
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AUDIO
FAULTS

Reports from
Geoff Darby

Dave Kerrod

Philip Rosbottom
Chris Hawkins and
Chris Bowers

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,
Nexus Media Communications,
Media House,

Azalea Drive, Swanley,

Kent BR3 8HU

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

JVC XL-EX70

This CD 3-player is part of the CA-EX70
system but can be run standalone. It stacks
the discs one above the other, in a drawer,
with each on its own tray. Although the
mechanism went through all the actions. no
disc was actually conveyed to the rear of
the changer, where the deck and disc-
clamp arrangement are located.

Each tray has a slot with a pin moulded
in it. at the rear right corner. A plastic fin-
ger should engage with the slot and locate
behind the pin to ‘drag’ the tray. complete
with disc. to the playing position. The tray
that’s selected is decided by the deck posi-
tion. The mechanism locates this at three
different heights, for the three individual
trays.

The simple cause of the problem was that
the plastic finger had sheared off its carri-
er. presumably because of ham-fisted oper-
ation by the user. The item is referred to as
*hook’, part no. VKS83767-001. It’s item 10
in the exploded view in the manual and is
an easy clip fit on to item 11. the "hook
slider’. To get at it to fit a replacement, it’s
necessary to remove the unit's front panel,
which is secured by three screws under-
neath. then the top cover of the changer
(item 52). To improve access | also
removed the disc clamp (one screw) and
item 50 “tray guide right’ (one screw).

On the right-hand side of the deck there’s
a rolling gear that engages with a rack
moulded in the underside of the changer
cover. This is the mechanism that works
the drop-down flap at the front of the CD
drawer. If you leave out the two screws at
the right-hand side of the changer cover
when reassembling, this side can be lifted
slightly. disengaging the gear from the
rack. If power is now applied and one of
the ‘open’ buttons is pressed, the gear can
be located correctly in the rack. ensuring
that the flap is properly down as the drawer
comes out. The remaining two screws can
then be refitted.

Finally, make sure that you have found
and removed the broken finger. In this
machine it had worked its way into the
deck up/down mechanism. All was well
until disc three was requested. when the
deck refused to go quite all the way up.
Fortunately I was able to remove the plas-
tic remnant with tweezers. so I didn't have
to strip it all down again . . . G.D.

Teac AV-H500

The owner’s complaint about this AV
amplifier was that the right channel didn’t
work. When I tried with speakers the chan-
nel’s output was very low and distorted,
but was fine when headphones were tried.
was quickly able to establish that the fault

was not in the final amplifier stages, so
that left a problem somewhere between the
headphone take-off point and the power
amplifier's driver stage. At this point [ was
not able to reach any further conclusions,
so the unit was put to one side to await the
outcome of the lengthy process of obtain-
ing a service manual.

When this finally arrived. some weeks
later, I found that the headphones are fed
from their own buffer amplifier. IC34.
which is in turn fed from the output of the
right channel’s pre-driver buffer. Between
this point and Q502, the first transistor in
the power amplifier stage. there’s an elec-
trolytic coupling capacitor. C502, that was
a likely suspect. It didn’t leap out at me
when I had a quick hunt around the area on
the main PCB, so I turned to the layout dia-
gram. I soon located the capacitor, which is
not far from where I had been looking, but
when [ returned to the board I couldn’t see
it — because it’s inside a fully closed-in
square-section heatsink. The front ‘open’
end is closed off by a fan while the rear one
butts up against the back panel.

After spending some time removing the
entire front panel | was able to get at the
four screws that secure the fan to the
heatsink. There are two more that go down
into the PCB. Once the fan had been
removed | was able to see that the heatsink
is not just an empty tube but has many thin
aluminium fins inside. Most of the power
amplifier circuitry is ranged immediately
under the lowest of these. This includes
many small electrolytics that virtually
touch the fins. To carry out any further
checks the PCB had to come out, which
involves removal of a further four screws
and the rear panel.

Once the connections to C502 had been
located I carried out an ESR check and
obtained an open-circuit reading. While I
had the meter in my hand I decided to
check the other electrolytics in the area —
coupling capacitors C501 for the left chan-
nel. C551 for the centre channel and C552
for the rear surround channels. They are all
2-2uF capacitors rated at S50V. The lowest
ESR reading I obtained from any of them
was 17Q. Very close to these capacitors
there are four 47uF, 25V capacitors. one
for each of the four channels. These are
connected directly across zener diodes that
produce +15V supplies for the early power
amplifier stages. The capacitor reference
numbers are C505 (left). C506 (right).
C555 (centre) and C556 (surround chan-
nels). All were open-circuit.

Some might consider the next part of the
repair to have been a bodge. but I make no
apology for the way I proceeded. To get to
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these capacitors directly would have
involved removing the heatsink, either by
unscrewing all the devices attached to it
(twelve of them) or by unsoldering them
all. Instead, after unsoldering the legs of
the eight capacitors I pushed them out of
the board and shook them out on to the
bench. I then fitted replacements on the
print side of the board - there is plenty of
clearance between the board and the
chassis base pan. I reckon that this saved
me at least another half an hour. I also
think that the capacitors are likely to last
longer in this position, as they no longer
almost touch a heat source.

It wasn’t exactly safe to try the unit in
its dismantled state, so I put it back
together loosely then applied power. This
time its right main channel produced a
good output. After confirming that the
other channels were also working correct-
ly, I finished by reassembling the unit
properly. It was then given an extended
soak test. G.D.

Technics SL1210 Mk 2

This high-end phono deck, with a direct-
drive turntable, would run steadily with
accurate speed control for only about five
minutes. After that the speed would start
to pulse up and down — this could be
clearly seen by observing the speed-
strobe spots on the periphery of the
turntable. Over the next two minutes the
symptom would become worse and
worse, with the strobe system’s illumina-
tion LED starting to pulse. This would
end with the turntable coming to a basic
stop, followed by a regular ‘rocking’
backwards and forwards by a few
degrees.

As the fault appeared to have a distinct
warm-up period, freezer spray seemed to
be the best diagnostic tool to use initially.
Its use proved to be a good move. I was
quickly able to establish that just two
drops of freezer on the top of the

ANG6680 control chip 1C201 restored nor-
mal operation. A replacement IC com-
pleted the repair.

You may wonder whether repair of a
record turntable is worth it nowadays.
But this model is the DJing fraternity’s
standard player. If you need to be con-
vinced about this, just search eBay and
see how much the deck fetches.

You will quite often see them with a
broken tone arm. Don’t be put off by this.
Replacement is quite quick and straight-
forward if you don’t make work for your-
self by trying to remove the entire assem-
bly from the deck. It comes as a complete
unit, but the tone arm and one of its gim-
bal mounts can easily be removed and
transplanted on to the other gimbal,
which can be left attached to the deck.
It’s also very reasonably priced. G.D.

Technics SCDV250

All that this unit did was to trip to stand-
by and produce a buzzing noise. Checks
showed that the RSN311W64B-P output
IC had failed. D.K.

Panasonic SAXR45

The sound output from this amplifier
went very low intermittently. Use of
freezer proved that IC751 and IC752 in
the DC-DC converter were faulty. D.K.

Hitachi D2200M

This audio tape deck (see photo below)
wouldn’t do anything. On inspection I
found that the belt which drives the left-
hand capstan and the head mechanism
was stretched. The front panel has to be
removed to get the mechanism out — be
careful with the switch actuators. When
the direct-drive assembly (right-hand cap-
stan) was removed two small bushes
dropped out (the shaft runs in at the front
and rear). The front one had been turning
in its sleeve. Gluing back in position was
all that was required.

MY ran

S

This was top-of-the-range in 1983, and
could be the only Hitachi equipment to
be awarded a best buy in HiFi Choice.
The record/playback head is mirror fin-
ished and produces excellent-quality
recordings.

There are two AA batteries that store in
memory the ATRS settings for tape cali-
bration. The contacts were corroded — the
front LED was flashing, which indicates
no battery present. P.R.

Kenwood DP1060

This hi-fi CD deck had the annoying
habit of stalling after about two minutes
and returning to zero. I cleaned the laser
assembly drive gears and lubricated the
sled rails, but it still came to a halt half
way through the first track. It took me a
time to realise what was wrong but, with
the help of a magnifying glass, I discov-
ered that the plastic pinion on the drive
motor axle was split. Under load the teeth
were separating and meshing badly with
the next drive gear. This one had eleven
teeth — most decks seem to use a twelve-
tooth version. I'll be on the lookout for
this type of problem with DVD players as
well. C.H.

Sony CFD-S37L

Intermittent failure to switch on was the
problem with this portable unit. Checks

inside showed that there was a poor con-
nection between the AC jack socket J901
and the power PCB. The solution was to
resolder the socket. C.B.

Sony HST-700W

This old stereo deck produced no sound
from the left-hand speaker. Checks inside
with a multimeter set to continuity and a
pair of headphones soon revealed a faulty
stereo headphone socket, reference no.
J701, part no. 1-507-825-00. A replace-
ment restored normal left-hand speaker
output. C.B.

The Hitachi D2200M audio tape deck.
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Adrian Gardiner on essential diagnostic equipment

Bench Notes

practices and the tools required for the

purpose in today’s busy workshops.
I’ll continue this month with a look at
some of the other workshop equipment
required. In no particular order, the most
important items are a multimeter, an
oscilloscope, a colour-bar generator, a
DTT signal-strength meter, a PC and a
magnifier lamp.

I-ast month we looked at soldering

Multimeters

A huge choice of multimeters is avail-
able and there’s not a great deal to
choose between any of them. Digital is
obviously the norm but, given how
cheap they are, an analogue meter is
worth having around as well. Analogue
meters are better for some tests, such as
showing up marginal transistors.

When it comes to your everyday digi-
tal meter, the only practical advice is to
select one with which you are happy.
Personally I prefer an auto-ranging mul-
timeter, but other engineers I know pre-
fer to have the control of selecting their
own range. Do select a model with a
high input impedance, as modern digital
circuitry is often sensitive to being
probed by test equipment.

A feature that I’ve found very useful on
occasions is the ability to monitor a test
point and record any change. This can be
invaluable when checking for the cause of
intermittent faults in power supplies.

Oscilloscopes

Modern consumer equipment imposes
higher demands than yesterday’s analogue
circuitry. The good old 20MHz dual-chan-
nel oscilloscope is still suitable for most
everyday fault-finding, but a far more
powerful instrument is required when
investigating the complex digital process-
ing systems that are taking over more and
more functions. To cope with such
demands the modern TV workshop really
requires as a minimum a 100MHz digital
storage oscilloscope. This will become
more and more important as plasma and
LCD TVs become your everyday repairs.
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If your budget doesn’t stretch to a
new one, there are plenty of good sec-
ond-hand ones around. When your busi-
ness employs more than one engineer
you probably need only one high-end
oscilloscope, with each workbench hav-
ing its own standard 20MHz model for
everyday use.

Colour-bar generator

This item is still necessary for setting up
display geometry. In fact mine seems to
be used more and more these days with
the large number of EEPROM crashes
that occur in modern cheap imports.
Although not essential, it’s nice to have a
model that can provide a proper
widescreen pattern. But you don’t need to
spend a fortune, and kits for building your
own are available at less than £100. The
D-GEN pattern generator was reviewed in
a previous issue (February 2004): we
have one and it works very well.

DTT signal-strength meter
As more people install Freeview STBs
and the analogue transmissions start to
be switched off this item will become
increasingly important. Right now it’s
probably more relevant for aerial
installers. Most current Freeview equip-
ment consists of cheap, throwaway
boxes. But digital tuners are now being
integrated into higher-end TV sets and,
over the next couple of years, they will
replace their analogue counterparts.
With so many digital TV faults being
obscure ones - picture freezing, digital
box crashing etc. — a signal meter is
becoming essential in order to establish
whether the set or the aerial system is the
cause. Invest in a model that not only
indicates the signal strength of the vari-
ous multiplexes but also indicates recep-
tion quality and the bit error rate.

PC

In my experience you could make a good
case for not having a PC in the work-
shop. The constant crashing, reinstalling,
viruses and spyware attacks are enough

for the workshop - and the advent and evolution of

to drive you mad' That aside however,
the PC is an increasingly valuable item.
Internet access is required for technical
support and spares ordering, and most
service manuals are now in electronic
form. There are other PC tools however,
including computer versions of equip-
ment already mentioned. But | find that
one of the biggest uses is for {eading and
writing EEPROMS with an 1<C inter-
face. We now routinely store known
good copies of EEPROMs in our work-
shop PC. It saves hours in eliminating
EEPROM crashes as a cause of faults
and for setting them up. If you don’t
already have this facility, I highly recom-
mend that you add it without delay.

Magnifier lamp
What can I say about this item?! You
need one. That’s about it!

Others
The above are the real essentials for
everyday diagnosis and repair. But there
are obviously many other useful, time-
saving devices and gadgets. No doubt
you all have a favourite labour-saving
item, and there would probably be too
many to list here. The following three
items are worth a quick note however.

Engineers often mention the ESR
meter in these pages, for checking the
effective series resistance of electrolytic
capacitors. This is particularly significant
with switch-mode power supplies, and
can save lots of time in tracking down
the offending component.

An LCR meter is useful for checking the
actual values of capacitors and inductors.

When you are unsure whether the line
output transformer is the cause of a prob-
lem, substitution is often the best way to
eliminate it from your enquiries. Given
the price of LOPTs however you would
probably need to order one, which costs
time and money if you turn out to be
wrong. A LOPT tester is very useful in
such circumstances, providing a fairly
accurate indication of the suspect
LOPT’s condition.
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The selection of equipment mentioned
above may seem fairly obvious, but the
intention of this series is to cast light on
what is often regarded as a dismal trade.
In reality there is still good business to be
done in running a consumer-electronics
repair workshop. And, although modern
equipment has become more complex, the
tools and equipment required to repair it
are still relatively straightforward.

A brand new business could equip
itself with the above equipment for about
£2,000. But remember, as I stated last
montbh, that your soldering equipment is
probably the most important of all your
purchases. After all, what’s the point of
having diagnostic capability if you don’t
have the equipment for efficient repair!

Now here’s something else to think
about.

Mobile phones

Fifteen years ago | owned my own small
repair shop in a market town. One day a
rep called and plonked a substantial suit-
case-sized item on the counter. A large
rubber aerial protruded at the top and a
telephone handset rested at one side,
connected by a flexible coiled cable.
“This is the future” boomed the rep, “get
involved now and you will make mil-
lions.” He then picked up the handset
and pressed the buttons beneath in an
attempt to make a call. After three failed
attempts he pronounced that there was
no signal and that we must be in a rural
backwater! “I have a special offer this
month™ he continued, “yours for only
£690! How many do you want?”

I was amazed that he might think 1
would want a quantity of his suitcase
contraptions. “Can’t see it catching on” |
replied. What a mistake! Two years later
my shop had become a victim of the late
Eighties recession, while the nearby shop
that had dared to stock the suitcase
man’s newfangled product was growing
fast. Fifteen years on and the rival small
shop has grown into a fifteen-branch,
multi-million pound company.

Last year 680 million mobile-phone
handsets were sold worldwide, the
biggest-selling consumer-electronics
product ever. Why is mobile communi-
cation so successful? There’s far more to
it than the convenience of having a
portable telephone.

Early cellular telephones were large,
cumbersome affairs, powered by heavy,
bulky batteries. The separate handset
made them look like a portable phone
box, while the rubber-duck aerial gave
them a military appearance. Sales were
small, the phones mainly appealing to
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techno geeks. Network coverage was
patchy to say the least, so the main use
of the phones was often for weight-lift-
ing! But the manufacturers persevered,
coming up with new, innovative variants
that got smaller and smaller. The whole
product was soon contained in the hand-
set. Meanwhile the two companies that
were providing the radio service for the
new technology were working hard to
build further networks to build up
national coverage.

Techno geeks subsequently gave way
to yuppies as the main users The yuppies
considered the mobile phone to be a
‘statement” as well as a useful communi-
cation device. It meant that you were
with-it, and always available to talk to
your customers or clients. In reality how-
ever communication was still very
patchy, being confined not just to cities
but also to outdoor use. Calls were of
low quality and frequently dropped.

The network providers, of which there
were now four, continued to work hard to
extend coverage, and battled with one
another for customers. Slowly the general
public began to buy into the technology,
as a convenience and emergency service.

Going digital

Then a very important improvement
came along: the analogue networks were
replaced by a new digital service, which
initially ran alongside the analogue serv-
ice. The new digital technology brought
with it a huge improvement in call clari-
ty and reliability. The network providers
were quick to upgrade their systems to
achieve much wider coverage, and a
new breed of digital mobiles appeared in
the high street. Smaller and more stylish
than their predecessors, they started to
be seen as a must-have accessory.
Battery life improved dramatically, so
that handsets would run for a couple of
days between charges. And the networks
produced new, more attractive packages
that made the system more affordable.
Significantly, they subsidised the cost of
the handset heavily when you signed a
contract.

PAYG

The most important development of all
then came along: Pay As You Go.
PAYG removed the need for a contract
and the monthly commitment than went
with it. You could now buy a phone like
any other consumer product and simply
pay for the calls as you made them.
Your ‘account’ could be topped up at
any time by buying a voucher and
entering a code. At the same time

another generation of handsets came
along, packed with new features. The
digital services had started to offer far
more than just phone calls. SMS (short
message service) text had arrived, with
users able to send and receive messages
that could be read on the phone’s LCD
screen. Text could be sent for a fixed
cost, making communication even more
affordable. And information services
started to appear, providing regular
updates via your chosen system — news
headlines for example.

The advent of PAYG brought an
explosion in ownership. New businesses
sprang up to cater for the demand, and
mobile phone shops started to appear in
every high street. Removal of the legal
contract meant that age restriction was
no longer a problem. This was rein-
forced by the fact that you couldn’t run
up large monthly bills without being
aware of it. A whole new market opened
up as children became the latest mobile
customers.

Gadget factor

It could so easily have ended there. The
market would have enjoyed a buoyant
time in supplying handsets, but many of
them would have probably ended up as
discarded toys in the bottom of a drawer.
The significant factor that has kept the
market alive is the ‘gadget factor’.

Humans, especially the young, have
always showed off. For the majority, this
is subconscious. Generations of children
have showed off their latest possessions.
As they grow up they start to show off
their cloths, jewellery, choice of music
and stereo systems etc. This later
becomes cars, as older teenagers drive
up and down the high street showing off
their spoilers, body kits and portable
night clubs!

The mobile phone has become the
ultimate fashion statement and gadget to
show off. The market has cleverly
exploited people’s desire to make their
own unique statement, with handphones
becoming totally customisable. Snap-on
covers enable you to house your handset
as you wish, wallpapers and screen-
savers further customise its look, while
thousands of ring tones extend customi-
sation to the noises it makes. Then
there’s a host of new functions: games,
integrated cameras, diaries and organis-
ers. The mobile phone has become a
complete fashion statement.

Love it or hate it, a huge industry has
been built around cellular communica-
tions. And to think | turned it down.
BIG mistake!
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FINDING

Bush WS6673 (Vestel 11AK37
chassis)

In the past few months I ve repaired a
large number of these sets. The usual fault
symptoms are dead with no LED display.
and the usual repair consists of replacing
the MC44608 chopper control chip IC800
(part no. 30011968) and R801. which has
been changed from 1kQ to 4-7k€, 0-5W.
Before replacing IC800 you have to dis-
charge the mains bridge rectifier’s reser-
voir capacitor C809. Failure of the opto-
coupler IC801 (part no. 30015087) is also
a common cause of this fault.

The problem comes when the above
measures don't cure the dead-set symp-
tom. A number of things on the primary
side of the power supply can cause the
fault. The following is a list of failures
I've come across recently: start-up diode
D809 (1N4007) short-circuit; any of the
BA159 diodes D804. D892 and D893
short-circuit: surge-limiter R831 (1Q2. SW)
open-circuit: and R850 (2292, 0-5W) open-
circuit.

R850 is in the pulse feedback line from
the chopper transformer, D804 is the recti-
fier that provides the running supply for
IC800, and D892/3 are in the chopper
FET's source circuit. See Fig. 1. page 139.
in the January 2005 issue. P.S.

Sharp 32LW-92H (11AK45
chassis)

There was sound but no picture.
Adjustment of the A1/G2 control pro-

duced a display with distorted field scan-
ning. The logical thing to do seemed to be
1o check the supplies at the STV9379FA
field output chip IC600. There should be
+11V at pin 2, —11V at pin 4 and 60V at
pin 3. As these supplies were all present |
ordered a replacement chip. part no.
V30007793. Normal operation was
restored once it had been fitted. P.S.

Toshiba 21523B2

Dead set is a common fault with these
sets. You normally find that the 28D2499
line output transistor Q401 (part no.
TDUU024990) is short-circuit because of
a dry-joint at the line driver transformer.
These failures were present in this set but
when I had attended to them the set was
still dead. I turned to the power supply
where I found that R509 (part no.
R63581R22J) was open-circuit. D528
(part no. D9TUO1801B) was short-circuit
and the 2SK2651 chopper FET Q501 (part
no. T41F026510) was also short-circuit.
All was well once these items had been
replaced. P.S.

Sharp 66FW-53H (DA5S0W
chassis)

This set had the usual stuck in standby
fault. A dry-joint at C613 (560nF). which
destroys the BUHS1S line output transis-
tor Q601, is a well-known cause. A prob-
lem I've encountered on several occasions
is that when you get the set up and run-
ning again the verticals are serrated. the
cause is the BZT03C47 zener diode D516
in the EW drive circuit. It develops low
forward and reverse resistance. The part
no. is EX0837BMZZ. P.S.

JVC AV28GT1SJF (11AK45
chassis)

This set was stuck in standby. It’s more
usual to find these sets totally dead with a
blown up power supply. After spending
some time fruitlessly looking for a power
supply fault I came to the conclusion that
the cause of the fault lay elsewhere. The
EPROM ICS502 is an eight-pin plug-in
device. When I pulled it out and switched
the set on it produced a raster.
Replacement of 1C502. part no. VE-
20120620. restored normal working order.
P.S.

Bush WS6674 (PT92 chassis)
This set worked perfectly apart from the
fact that a ticking noise came from the
speakers when it was in standby. I have
previously reported on the cause with the
1 1AK 19 chassis. There can be a number
of causes with this chassis. When DP19
(TL431C) is leaky the supply to the audio
output IC rises in the standby mode. CP16
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and CP19 (both 1,000xF, 50V) in the
30V supply should be replaced. In addi-
tion RP06 (3-9MQ) can go open-circuit.
P.S.

Sharp 51DT-25H

The customer complained about the pic-
ture breaking up when the set was first
switched on. Line tearing was the fault. It
was a job for the hairdryer and freezer,
which quickly brought me to C622 and
C604 (both 220uF, 10V). All was well
once these components had been
replaced. P.S.

Hitachi C28W410SN

(A7 chassis)

The picture was OK but the on-screen
graphics (channel ident etc.) bounced
severely from cold. Teletext also
bounced, like a bad case of field jitter. As
many on-going repairs were cluttering the
workshop, I decided to give Hitachi tech-
nical a call in case they knew something I
didn’t. The very helpful man pointed me
in the direction of C601 (220uF, 35V),
which decouples the 27V supply. It’s sit-
uated right next to the white fixing stub
that secures the chassis to its plastic
frame. Apparently it can dry up, but in
this case a dry-joint was found at the pos-
itive leg. You had to use a magnifying
glass to see it however. Resoldering cured
the problem. M.L.

Sharp 28JF-74H (GA20
chassis)

Goes off with a smell of burning is a
common problem with these sets. You
will find that capacitor C607 (100nF,
250V) is split open and that resistors
R611 (10kS2) and R627 (150kQ2) are
both burnt. The cause is the line output
transformer, type BW02862. The
HR8830 is an equivalent. It’s also best
to replace the UPC358C EW chip IC501
and check R512 and R514 (both 1kQ).
B.F.

Sony KV21X1U (BES chassis)
There was a brief rustle of EHT followed
by nothing, except for the power LED
flashing four times. The cause was a
faulty line output transformer. B.F.

Mitsubishi CT33B3STX (Euro
12 chassis)

Wire link 159 next to the line output
transformer must have been dry-jointed,
because the board was now badly burnt.
It was a straightforward matter to repair
the print but, not surprisingly, the set then
produced a picture with excessive width
and bowed sides. The TEA2031A EW
chip IC551 was almost short-circuit

though a replacement made no difference.
A check on its 28V supply at pin 6
showed that this was low at about 7V,
because R951 (1€2) was open-circuit. In
most models that use this chassis the
resistor is a wire link. A replacement
restored correct scanning. B.F,

Philips 28CL6770 (FL1.1
chassis)

This set was stuck in standby with no
noises or fancy combinations of symbols
lit in the display. The cause was a faulty
line output transformer. B.F.

Thomson 72MK89D (ICC11
chassis)

The only sign of life was the standby
light flashing four times. The cause was
CLOI1S5 (410nF, 400V), which had been
dry-jointed and now needed replacement.
When this had been done there was a pic-
ture but the sound appeared, briefly, only
on changing channel - it was permanent
via the scart socket. | was able to restore
the sound by using the sound menu to
select Dolby instead of normal. I couldn’t
find a reason for this. Perhaps the EEP-
ROM had been corrupted, which is com-
mon with these sets. It wasn’t like that
before the capacitor problem. B.F.

Hitachi C2558TN (G8Q
chassis)

The only signs of life with this set were
the channel display, which showed two
dashes that flashed in unison, and a
thumping noise from the speakers. The
cause was the TDA3654 field output chip
IC601, which was short-circuit between
pins 4 and 5. A replacement IC, also
C607 (100uF, 50V), cured the fault. B.F.

Toshiba 82ZD16B

This 32in., 100Hz monster would come
out of standby with full EHT but no
sound or picture then, after about thirty
seconds, would revert to standby. The set
is the same as Model 32ZD06B, which
produces a similar fault as a result of
poor connections at Q420. The connec-
tions here were OK with this set however,
the cause of the fault being the 1A circuit
protector Z897 in the feed to Q831. It
was open-circuit for no apparent reason.
B.F.

Watson FAS161T (11AK30
chassis)

This set was tripping with the line output
transistor short-circuit. As ever, the ques-
tion was why? The discoloured board
around the line driver transistor Q601
seemed to be a good place to start making
some checks. I found that the feed resis-

tor R624 was dry-jointed while the 10xF
coupling capacitor C613 had fallen in

value. A good solder up, a new capacitor
and a replacement BUSO8DF1 line output
transistor restored normal operation. J.T.

Goodmans 285NSB (Daewoo
CP775 chassis)

The picture was OK but there was no
sound, just a low hiss from the speakers.
It was not the usual MSP3410 Nicam
chip this time however. The cause turned
out to the preceding TDA4445B IF chip
1603. J.T.

Tatung TBS9822P (180 series
chassis)

Poor contrast was the fault with this set.
While I was studying the circuit diagram
to look for likely suspects R430 (120kQ)
came to my attention. It's connected
between the HT line at the beam limiter
take-off point at the line output trans-
former. Past experience has shown that
high-value resistors with a large voltage
drop across them tend to suffer a hard
life. I found it hidden under the LOPT
and, sure enough, it was open-circuit.

J.T.
Philips MG7.1E chassis

This 32in. widescreen set was reluctant to
start up every time, the indicator either
remaining yellow or not coming on at all.
Fortunately the cause in this rather com-
plex modern power supply was an old-
fashioned one. Two 5V relays are mount-
ed at the front of the power/line deflec-
tion PCB. Gently tapping the relays then
starting the set up suggested that one or
both of them were faulty. Replacements
cured the fault. Suitable 5V relays are
available from CPC. J.T.

Panasonic TX32PL1 (EURO-4
chassis)

The initial complaint, switching to standby,
subsequently became tripping as soon as
the EHT and the field scanning developed.
Those nice people at Panasonic told me
that it’s a common fault, the cause being
C454, a 22nF surface-mounted capacitor
that’s near the field output IC, beside a
hole in the PCB. It’s incorrectly shown as
220nF in the circuit diagram. G.D.

Bush WS6671

The unusual fault with this set was no
sound, though the audio output stage was
very much alive. The clue was no mono
or stereo ident on the screen, and select-
ing audio from the menu only brought up
the volume. This suggested a set identity
crisis or failure of communication with
the Nicam PCB. A spare Nicam panel
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didn’t improve matters, so a replacement
EEPROM was fitted. This restored the
sound. G.D.

Samsung CI683CNG

The amber light came on then turned
green as the degaussing relay clicked out.
Otherwise the set appeared to be dead.
Checks showed that all the voltages on
the secondary side of the power supply
were present and correct, and there was a
blip of line drive at switch on. After
spending a while looking at the service
manual I admitted defeat and phoned
nice Mr Samsung. The suggestion was to
check C407 (1nF, 2kV), which turned
out to be looking sorry for itself. A
replacement cured the fault. G.D.

Bush BTV17

The picture would flicker and the set
would go off, then revert to standby. The
fault could be instigated by flexing the
top PCB, but resoldering didn’t help.
When the fault was present the HT
dropped from 130V to 80V and there
was a slight arcing sound. I tried replac-
ing the chopper IC then began to suspect
the transformer. Luckily as a last resort |
replaced the optocoupler. The set then
remained on. G.D.

Matsui 14VIR (Grundig
CUC7301 chassis)

This set had succumbed to the usual
power supply failure and, surprisingly,
the owner accepted the estimate for fit-
ting a replacement kit. Predictably, the
set didn’t work after that. While carrying
out checks on the primary side of the
power supply | found that CD654 and
CD656 (both type L1.4148) were short-
circuit. When replacements had been fit-
ted the standby LED flashed but there
was no further activity. I eventually dis-
covered that the HT preset R654 (4702)
had risen in value. A replacement cured
the fault. G.D.

Sliding SLC1404

This set produced a good picture for a
cheap model, but there was no sound to
go with it. One look at the TDA1905
sound output IC removed any doubt
about the cause — it was burnt beyond
recognition. I couldn’t find any faults
with the speaker or the wiring, and sus-
pect that someone had tried to use it to
drive a hefty hi-fi speaker.

Another of these sets produced no pic-
ture and no EHT. Checks showed that
there was no drive at the base of the line
output transistor. The 24V supply to the
line driver transistor Q301 was missing

because R306 (68Q2) in the feed was
open-circuit. C.H.

Philips AA5 chassis

Dead was the complaint with this ex-
rental set. Checks in the line output stage
produced a reading of 10Q between the
collector and the emitter of the line out-
put transistor, though the transistor itself
was OK. Visions of having to replace the
transformer sprang to mind, but the cul-
prit was the large, blue scan-coupling
capacitor C9474 (680nF, 250V). Once it
had been replaced the set came to life and
I was surprised at how bright and
sharply-focused the picture was in com-
parison with today’s widescreen models.
M.McC.

Grundig GT2003 (G1000
chassis?

Field collapse was the complaint with
this set. I noticed that several pins of the
TDAB8170 field output IC were dry-joint-
ed but, after resoldering them, there was
a blank raster except for three coloured
lines across the centre of the screen. A
new TDAS8170 restored the picture.
M.McC.

Sony KV29LS30 (FE2 chassis)
At switch on there was a burst of EHT
then the set shut down with the front
LED blinking twice, pausing, then blink-
ing twice again. This indicated that the
set was in the protection mode, and can
be caused by a defective line output
transformer. In this case however the
cause was R618 (270kL?) in the over-cur-
rent sensing circuit. It had risen in value
to over IMQ. You will find this small
0:25W resistor approximately in the cen-
tre of the PCB. M.McC.

Crown CTF142RSL

This modern silver portable has a chassis
that looks like a Matsui one dating from
the late Eighties! There was no raster
even with the Al control fully advanced,
though EHT was present and the tube’s
heaters were alight. Checks on the CRT’s
base panel showed that the Al supply
was missing. The blue disc decoupling
capacitor was OK, the cause of the fault
being a short-circuit to the metal spark-
gap assembly built into the CRT socket.
A similar socket from a scrap chassis
restored the picture. M.McC.

Decca D28WT92S

This fairly new set was dead. There was
no light from the standby LED and the
customer had convinced himself that the
mains switch was faulty. My first action

with a dead set is to check the mains rec-
tifier’s reservoir capacitor, in this case
CPO6. It had stored a very high charge for
nearly a day, which suggested to me that
the power supply hadn’t started up. When
I checked the resistors around the chop-
per control IC I found that RP06 (4-7TMQ)
was open-circuit. A replacement restored
normal operation. L.M.

Panasonic TX28DT2/E (EURO-
4D chassis)

At switch on the EHT rustied up and a
dull white raster appeared briefly, with
good sound. The sides of the raster were
bowed, not unlike an EW fault. Then the
set reverted to standby. I began my search
on the tube base, suspecting a problem
with IC351, but this proved fruitless.
Then I checked the 200V supply, in par-
ticular R557 and R558 which are inclined
to increase in value, but everything was
OK. Next I decided to investigate the
field output stage, in particular the minute
surface-mounted capacitor C454 (22nF).
When I lifted it off the board I found that
one end had fallen away. This capacitor
connects pin 7 of the field output chip
IC451 to the vertical protection circuitry.
A replacement restored normal operation.
L.M.

Grundig MW70-502 (CUC2059
chassis?

This eighteen-month old digital receiver
produced light from the red indicator but
there were no other signs of life. I nor-
mally start my search by checking the
line output transistor for leakage. In this
case however its collector was badly dry-
jointed. It’s T53001 (S2000N). A replace-
ment brought the set to life. L.M.

Goodmans 2575 (F11 chassis)
The line output transformer arced at
switch on and the customer accepted my
estimate for a replacement. When this
arrived from SEME I confidently fitted it
and switched on. Then I found myself
staring at a dead set: no front LED illumi-
nation, no EHT rustle. Quietly uttering
certain words, I began to carry out checks
with my AVO meter. The HT voltage
read 21V, so I disconnected the line out-
put stage by removing the scan-coil plug
and connected a lamp across the HT sup-
ply instead. This resulted in a steady read-
ing of 140V.

I looked at the new transformer suspi-
ciously, but it declared itself innocent.
When I turned my attention to the diodes in
the EW modulator circuit | found that D47
(BA157) read 5002 both ways. A replace-
ment restored normal operation. L.M.
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Jamo DVR50FU
The complaint about this DVD
player/tuner/amplifier was “not playing
DVDs”. When I applied power it certainly
wasn’t going to play any discs as the
drawer wouldn’t even open! In fact apan
from the front panel lighting up it didn’t
do a lot at all.

Once the cover was off a quick look at
the power supply revealed a likely suspect
C30’s top was bulging. So I set about

getting it out. which is where the prob-
lems really started . . . My 45W Weller
TCP iron had to struggle to flow the joints
sufficiently to remove the capacitor. My
trusty old DS900. which will suck holes
clear in six-layer boards. wouldn’t even
touch the remaining solder. I ended up
clearing the holes with desoldering braid.
pumped with heat from my aged Weller
140W gun — and even that took its time!
It’s hard to understand how the board
could leech the heal away that efticiently,
especially as the pads have "heat-reliev-
ing" breaks around them.

Once a new 1.000xF capacitor, uprated
from 10V to 16V working. had been
installed and the power supply had been
refitted there was normal operation of all
functions. G.D.

Sony HCD-5400
Once again lead-free solder rears its ugly
head. This home-cinema unit came to me
with the complaint that there was no
front-left channel output. I knew immedi-
ately that the cause was going to be bad
joints at the output chokes, as this is a
common problem. My pre-diagnosis was
confirmed when I poked at the power
amplifier PCB and the missing channel
came and went.

When the PCB was removed there
were multiple bad output-choke joints and

in addition there was joint cracking at the
output relays and the output sockets. Once
I had attended to all these joints I started
to lower the PCB back in place, holding
on to the large electrolytic C313 to guide
it home. This capacitor promptly fell right
out of the board, in my hand! I resoldered
it back in place and checked the rest of
the larger joints on the board.

Satisfied that I had now attended 1o all
the dubious joints. I refitted the board and
powered up. | was rewarded with a dis-
play that read *headphones’. When I
poked the connector that carries the cable
from the headphone-socket board to the
power amplifier board there was clicking
from the output relays and the display
changed to show the selected audio mode
correctly.

Out came the power amplifier board
yet again. A close examination of the
joints to the connector just mentioned
revealed that they were cracked right
round. After reworking these I subjected
the entire board to a close inspection via
my powerful headband magnifier. This
revealed several other very suspicious-
looking joints. which were all dealt with.

This time all was well when the board
was refitted. A run of the internal set-up
software. to ensure that the machine was
working at peak performance. completed
the repair. G.D.

Sony RDR-GX700

This new DVD recorder wouldn’t record.
With a good. formatted RW disc inside it
showed no dirty disc. Checks proved that
the DVD drive module. circuit reference
no. 54. was faulty. A replacement DVD
drive unit put matters to rights. C.B.

Sony HCD-5500

This unit displayed ‘no disc” and made a
loud screeching sound. Checks inside. on
the optical block assembly. revealed a
faulty spindle motor — there was no disc
rotation. A new optical assembly. compo-
nent reference no. 419. part no. A-606-
2705-A, restored normal operation. C.B.

Sony DVP-NS355

This unit would start to make a high-
pitched whining sound after half an hour’s
use. The cause of the fault was the spindle
motor. A new optical pick-up block
assembly. circuit reference no. 104. part
no. 8-820-237-06. cleared the fault. The
spindle motor is attached to the optical
block. C.B.

Kenwood RXD-DV9

If there’s low. distorted sound with play-
back of CDs and DVDs. check capacitor
AE2 (100xF. 16V) on the DVD/CD PCB.
below IC VIC52. You may well find that
it's short-circuit. removing the -8V sup-
ply. R.L.
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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 ‘

Fax: 01737 813526

Email: salesteam@boffinbooks.demon.co.uk

'ELECTRONIC

g — =

| DVD PLAYERS

AND DRIVES

K F Ibrahim
(College of North
West l?ondon)

This text is based on hands-
on experience and acts as a
quide fo DVD technology
and its application, with a special focus on design
issues. The principles of the subject are

introduced Fromthe basics, ond DVD applicatiors |
are illustrated by genuine technical inrormuﬁon.

Aug 2003 A 256 puges A Glossary A Index
PB A Publishedin UK |

1 £24.99
' NEWNES
| GUIDE TO
" TELEVISION
& VIDEO
TECHNOLOGY Television

& Video

| Eugene Trundle
An exploration of television
and video fechnology. It
covers the fundomentals of digital felevision
(satellite, cable and terrestrial) and digital
video, as well os providing a grounding in
anologue systems.

| 3rd edition A Feb 2001 A 432 pages A Index
PB A Published in UK

J

CLASSICS:
COLLECTING,

| RESTORATION

" AND REPAIR

Andrew Emmerson

This text encompasses all aspects of buying,

collecting, restoring, repairing, sourcing parts,
professional services, (ﬁjhs and societies. The first

part covers technical aspects of restoration and

details where components can be found; the

second presents usefulinformation for collectors. | '

Aung??B A 256 poges A Index
Oholftones A 50 line illustrations A PB
Published in UK

B £2L99
 NEWNES |
GUIDE TO
DIGITAL TV

|

{

€17.99 |

RSGB RADIO &
ELECTRONICS
COOKBOOK

Radio Society of
Great Britain

WO & BAECTRO%IC
CouRanoN

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

Nov 2000 A 336 pages A PB A illustrations
Published in UK
£17.99

' RADIO,

1

| MacE Van Valkenburg; Edited by
| Wendy Middleton

Richard Brice

Covering all ospects of digitol
television, this text
encompasses the electronics
of the equipment, data
compression, felevision production, serviting and the
different tronsition methods - ferrestrial, sateflite and
cable. The text hos been updated with developments
since the 2000 edition.

" CLOSED CIRCUIT |

" INTRODUCTION

TELEVISION: CCTV
INSTALLATION,
MAINTENANCE
AND OPERATION

Joe Cieszynski

CCWV surveillonce s one of the fastest growing
areas in the security industry, and this is a
thorough guide fo the technical side of CCTV —
including installation, maintenance, video
recording, cameras and monitors. The second
edition s fully dual-standard for PAL and
NTSCsystems.

2nd edition A Sept 2003 A 256 pages
Glossury A Index A PB A Published in UK

£24 92J

0.7506.5798 ¢

TO DIGITAL
SYSTEMS
John Crisp

This self-study fext introduces
digital electronics from first
principles, before going on fo cover all the main
areas of knowledge and expertise. It covers

the practicalities of designing and building
creuits, including foult- Flndmg andtheuseof |
test equipment.

Feb 2000 A 302 pages A Glossary A index |
PB A Published in UK

, €199
PRACTICAL =@
ELECTRONIC FAULT
FINDING AND
TROUBLESHOOTING

Robin Pain (Desi?n

Engineer, Cotag International Ltd)
Atext using simple circuit examples fo illustrate
principles and concepts fundomental to the
process of analog and digitol fault finding. It aims

to help the reader tackle any job, from fixin? 0
Wio improving the sound of a hi-fi. A di?hu
multimeter and oscilloscope are needed for

| these jobs.

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

£24.99 |

REFERENCE DATA
FOR ENGINEERS:

ELECTRONICS,
COMPUTERS AND
* COMMUNICATIONS

Written by professionals for professionals, this is
a complete reference for engineers. As well as
addressing radio technology data, it covers digital |
electronics, computers undq communications.

9th edition A Aug 2001
1568 pages & (D-Rom A 1385 line illustrations
HB A Published in UK

£90.00 | |

Apr 1996 A 284 pages A Index
50 line illustrations A PB A Published in UX

£21.99
- |
SERVICE B
ENGINEER'S ey
POCKET BOOK = |
Lewis & Sindair |

| This fitle aims to provide the I

service engineer with all the

necessary information fo carry |
out work on domestic elecironics

equipment. The coverage ranges from satellite
reception to NICAM. Both unu?ogue and digital
equipment are covered, and there are chapters

on common problems. \

| Jon1998 A 23B pages A HB

£14.99

DICTIONARY OF L
VIDEO AND
TELEVISION
TECHNOLOGY |
Jack Tsatsoulin |

This work provides comprehensive and
contemporary information on the essentidl
concepls and ferms in video and television
including coverage of test and measurement
procedures. The (D accompanying the text
includes an elecironic version of lge book.

—

| Sept 2002 A 365 pages & (D-Rom
Published in UK

{3 1-B78707 99-X
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| NEWNES
DICTIONARY OF
ELECTRONICS

S W Amos; RS Amos

Aimed af engineers,
technicians and students
working in the field of
electronics, this dictionary provides clear ond
concise defmmons including TV, radio and '
compufing terms, vithillusirations ond
ircuit diagrams.

4thedition A Mar 2002 A 394 pa 3
100 ||lus|rut|ons A PB A Published in |

0 7508 - £|2 99
| PRACTICAL .
ELECTRONICS  [TPTe]
' HANDBOOK Electronic

lan Sindair

A collection of afl the key
dato, facts, practical guidance
and circuit f esign bosics |
needed by a spectrum of students, electronics i
enthusiosts, fechnicians and circuit designers |t
provides explanations and practical guidance, |
and includes new sections on SHF techniques und
infruder alarms.

Handbook

Sthedition A Feb2000 A 571 pages |
llustrations A PB A Published in UK

7506 45857

SERVICING
TV, SATELLITE
& VIDEO
EQUIPMENT

Eugene Trundle

A practical hands-on
quide for service
engineers, instollafion fechnicians and servicirg
students, this text emphasises the pracical
business of fault diagnosis and repoir of TV,

| satellte and video equipment. |

Revised 2nd edition A Nov 2001 A 336 pages
Symptomindex A PB A Publishedin UK |

[ Codeo 0 m 99




TELEVISION
MICROPROCESSOR

IC DATA FILES

JEdwards

Microprocessor ICs are the most complicated port
of TV equipment and present special problems to
the engineer. This text covers the most poplar
microprotessor 1Cs. Each device is presented

graphically with the refevant data informatian
given against each pin.

Mar 1997 A 240 poges A 200 line drawmgs
PB A Publishedin UK

TELEVISION IC =
DATA FILES
J Edwards

A compendium of data on
all the most common
integrated circuits used in
televisions. Each device is
illustrated with a pin-out
diagram, and all the meosurements and signal
data in the book were faken under octual
working conditions. This second edition contains
over 70 new IGs.

l 2nd edition A Jan 2000 A 245 pages
| P8 A Publishedin UK

TV FAULT-

i VAWVE e
FINDING o ' AMPLIFIERS Valye

GUIDE - - Amplifiers |
Edited by | The author's P

Peter Marlow

A distillation of the most-
used faukt reports from 11
years of Television
magozine. Arranged by
moze ond model, it features over 200 reports on
over 300 modeks of television, including diognosis
and repoir advice.

Tv | straightforward approact,
using as little mutﬂs as
possible, should be of use

# | | tothose with only a limited

knowledge of the field os

well as being the standard reference far experts
in valve ou:ﬂo. Design principles and construction
techniques are also provided.

|
3rd edition A Aug 2003 A 624 pages A Index

Mar 2000 A 387 poges A lllustrations l
PB A Published in UK

PB A Publishedin UK
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| VCR FAULT- VCR IC VIDEO AND | viDEo
FINDING pataFites k5 CAMCORDER DEMYSTIFIED |
GUIDE . J Edwards D Files SERVICING Keith Jack \
Edited by I'| This text aims fo provide the AND ‘ l This edition has been
Peter Marlow VCR i workshop technician and TECHNOLOGY l updated to inchude |
Adistillation of the most- || the field engineer witha ; | information on digital |
used fault reports from 11 convenient method of fault- antrrs Steve Beeching television, datacasting,
years of Television # || finding without the need fo | interactive video, digita |

magazine. Arranged by

moEe and model, it features over 2000 reoorts
on over 200 models of VCR, including diagnosis
and repair odvice.

Mar 2000 A 447 poges A llustrations & PB
Published in UK

consult workshop manuaks. The most popular 1(s
used in video recorders are cavered. Eotﬁ device
is presented graphicolly with dato given ogainst
each pin.

Jul 1998 A 448 pages A 200 line iflustrations
PB A Published in UK

|

platforms in use world-wide. 1t includes satellite
toverage mops and fransmission porameters that
readers will need fo receive digital TV services
from any location in the warld.

Sept 1999 A 207 pages & (D-Rom A PB
£41.99

Code BUTT-7508-7171 -8

| VALVE RADIO

| & AUDIO
REPAIR

' HANDBOOK

‘ Charles Miller

A practicol monual for
collectors, dealers ond
service engineers of valve audio and ralio
equipment. This edition includes new material on
restoration and valve amplifiers.

2nd edition A Apr 2000 A 280 pages
A 10halftones A 50 line illustrations A PB
Published in UK

' TETY
Lo0s U/ Jo0 oFT)

£20.99 |

The authors approach provides a useful
faundation for college students and technicians
seeking an update on the latest technology.

l Jul 2003 A 352 pages A Index A PB
\ Published in UK

l | NEWNESTV

& VIDEO

|| ENGINEER'S
|| POCKET BOOK

l Eugene Trundle

| This updated text provides o
pocket tool for service engineers. It presents a
range of essential information in a compact form,
covering felevision reception, satellite and cable

television, video recorders, colour camera
technology, teletext and fault-finding.

a

|
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A comprehensive guide to domestic V(R

technology and repair techniques. This edifion ‘
brings the information fully-up-to-date, with
expanded coverage of camcorders, sections on
DVD equipment and the latest VCR technology.

comcorders and V(Rs, and video inferfacing. I
Coverage is international, including Europeon, |
Asian and North/South American video

standards, methods ane fechniques.
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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
Steve Hague
Uel Harte
John Tennant
Charles Ritchie
Bob Longhurst
and

Arthur Jackson

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,
Nexus Media Communications,
Media House,

Azalea Drive, Swanley,

Kent BR8 8HU

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

Fault

Finlandia/Finlux

A Finlandia-badged set was brought in
because it was allegedly dead. The first
thing we discovered was that the on-off
switch was stuck permanently on. thereby
confusing the microcontroller chip as the
wiper contacts were connected all the
time. After replacing the switch the set
worked when the front controls were
used. but any command from the remote-
control unit made the set go to standb

I thought this was likely to be a soft-
ware problem. so I ordered an EEPROM
~ it was only a couple of quid. while the
micro was a lot more. This didn’t cure the
fault but, before giving up on the set. a
thought occurred to me. I've never known
such a thing. but what if the remote-con-
trol unit had become faulty in such a way
that it sent out only the standby com-
mand. no matter which button was
pressed? So | programmed a universal
remote-control unit to the set. which
turned out to be a Finlux in disguise, and
to my surprise it worked!

Had it been any command other than
standby that came from the original
remote-control unit the penny would have
dropped much sooner. S.H.

Grundig Xentia MFW70-490/8
This back-breaking monster had an EW
fault. It didn’t take me long to discover
that the 4-7Q fusible resistor R55014 was
open-circuit. EW drive is provided by
IC55010 (TDA8145) which was short-cir-
cuit. I then started to search for the root
cause of the trouble. expecting to find a
dry-joint at the line-scan coupling capaci-
tor or an associated component. But the
search was fruitless.

I replaced the two failed components.
but was wary because no basic cause had
been located. When I switched on howev-

er there was a perfect picture and, after
ten minutes. my confidence was starting
to increase. A few minutes later however,
while the set was soak testing. the sound
gave a crack, R55014 immediately went
open-circuit and the set reverted to stand-
by. IC55010 was once again short-circuit,
and zener diode D55012 was leaky. |
came to the conclusion that there had to
be a concealed dry-joint somewhere.

While carrying out an investigation
with a magnifying glass [ found that one
of the EW modulator diodes. D53071.

| had been soldered to the PCB with a sol-

dered rivet around its legs. One leg was
dry-jointed. This was impossible to see
without the aid of the magnifying glass.
Resoldering plus replacement of the
faulty components at last cured the fault.
They are all available from CPC: R55014
part no. GR8701-230-817: D55012 part
no. GR8309-720-331: IC55010 part no.
SCTDASI45. U.H.

Vestel 11AK19 chassis
This set. which bore the Hitachi name,
had a nasty intermittent fault: the picture
would be blanked out. leaving the sound
unaffected. At the most the fault condition
would last for a couple of minutes. after
which the set would run perfectly for a few
days. This left little time for diagnosis.
The customary solder up brought no
improvement, so there was nothing for it
but to prop up the chassis in an accessible
position on the spare bench and wait. A
week later the fault condition returned and
remained long enough for some scope
checks to be carried out. The field output
IC seemed to be a good place to start. |
found that the field output was present but
the 5V peak-to-peak pulse at pin 8, used
for blanking. was missing. More interest-
ing however was the presence of a small
but definite field waveform at the IC’s
earth pin 5. A resistance check from pin 5
to the tuner produced a reading of 2Q.
Careful tracing along the print led me
10 a surface-mounted link, J500, on the
back edge of the PCB. This zero-ohm link
had become resistive. A replacement
obtained from a scrap chassis provided a
permanent cure. J.T.

Panasonic TX28MKI1L (Euro-4
chassis)

The problem with this set was very inter-
mittent reverting to standby. It occurred
only at switch on. The relay (RL801)
could be heard to laich then. a few sec-
onds later. unlatch. Once the set had start-
ed up normally no amount of PCB tap-
ping with the handle of a screwdriver
would instigate the fault.
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C454 (22nF) in the fiedd flyback pulse
feedback line is a common cause of
reverting to standby with this chassis, but
a replacement didn’t make any differ-
ence.

I decided to connect a meter across
C851 (220uF, 160V) to monitor the HT
supply and another one across the mains
bridge rectifier’s reservoir capacitor
C811 (180xF. 400V), then moved the set
over to the soak-test bench. The next
time the fault occurred I noticed that the
HT supply wasn’t developed, while the
mains-rectified supply remained even
when the relay had unlatched. This sug-
gested a fault in the start-up circuit,
maybe R805, R814 or CB16. These items
were OK however. Further checks
revealed a dry-joint at the chassis con-
nection, pin 5, of the STRF6654 chopper
chip IC801. Reflowing the soldered
joints at IC801 cleared the fault. C.R.

Samsung C15052 (P68SA
chassis)

I’ve had two of these sets in recently.
The first one appeared to be dead, but in
fact the fault was no sound or vision.
The line and field timebases were both
working, and turning up the setting of
the A1/G2 control produced a blank
raster with flyback lines. I noticed that
when the set was switched on it came on
fully. Normally when these sets are
switched on they come on in standby,
then come out of standby when a chan-
nel button is pressed. I also noticed that
the front LED didn’t light and, when the
set had been on for while, there was a
slight smell of burning.

I decided to investigate why the LED
wasn'’t lit, and soon found that the output
from the 5V regulator IC803 (MC7805)
was low. In addition it was getting hot.
Further checks showed that the 5V
smoothing capacitor C858 (220uF, 10V)
was leaky. A replacement restored the
sound and picture.

The second set had a fault I've
encountered a few times before. The
2SD1651 line output transistor Q402 had
gone short-circuit because the HT volt-
age was excessive. Replacing Q402,
C852 (470uF, 16V) in the power supply
and the HT feed resistor R826 (0-47Q2,
0-5W) restored normal operation. C.R.

Grundi% ST70-700NIC
(CUC2030 chassis)

This set was tripping, and I soon discov-
ered that the line output transistor
TS3001 was getting very hot! I opted for
the line output transformer as the prime
suspect, but was proved wrong when |

removed and tested it. The HT supply
was correct at 152V,

I then found that the socket for the
scan coils had been arcing, and had burnt
the black plastic housing. The damage
done here was safely repaired. This
cured the tripping, but the set produced a
narrow, bowed picture. This led me to
R55006 (5-6Q), which was burnt and
open-circuit. As I didn’t have a circuit
diagram, I decided to remove and check
various diodes etc. in the line output
stage. All proved to be OK. So |
replaced the resistor and switched the set
on. There was no smoke from the resis-
tor but there was now excessive width
with slight bowing. A replacement
TDAB8350Q field/EW output IC removed
the picture distortion. B.L.

Sharp 32JF-73H (GA20
chassis)

The owner of this large set complained
about an unusual ghosting effect on the
picture, but said it wasn’t always obvi-
ous. When our aerial man called at the
house he could find no problem with the
TV set or the aerial system. The cus-
tomer said that the other TV sets fed
from the common aerial distribution sys-
tem were all OK when the fault was pre-
sent, so our aerial man decided to leave a
loan set and bring the suspect one in for
testing.

I ran the set for a week without any
obvious fault putting in an appearance.
Before returning it, I decided to check
with the customer to see if he could pro-
vide any further information on the
symptoms. | was told that the problem
had been very bad when watching the
snooker and the rugby on a Saturday
afternoon. This proved to be very help-
ful. I wondered initially about a possible
problem with the green output stage, but
this was quickly ruled out. The other
common factor was that the snooker and
rugby were both on BBC2.

Our customer receives his signal from
a group C/D transmitter, with BBC2 on
ch. 62. At the workshop there’s a better
signal from a group A transmitter, with
BBC?2 on ch. 27, though I can receive
acceptable reception from the same C/D
source as the customer. For test purposes
I had tuned unused channel locations to
the group A transmitter. When |
switched from ch. 27 to ch. 62 the fault
was fairly obvious with any programme
that had strong colours — but it occurred
on ch. 62 only, the other channels all
being perfect.

I can best describe the symptoms as
faint grey striations approximately 20mm

wide and 20mm apart across the entire
screen. These bars completely disap-
peared when a finger was placed on the
tuner. The cure was to replace the
Thomson type tuner unit (part no.
VTUCTFSS51 1+++). A.J.

Nikkai NT20

We still get a few of these Turkish-made
20in. mono sound sets in for repair
despite the fact that they are now about
fifteen years old. They are very popular
with those involved with pub entertain-
ment, as they are capable of handling
eleven colour systems. This is ideal for
karaoke material, so the owners are
delighted to have them repaired and sel-
dom query the cost.

A fairly common problem is no sound
or picture, just a high-pitched squeal.
Checks usually reveal a short-circuit
across the collector and emitter of the
line output transistor Q404. The transistor
itself rarely fails however, the fault often
being caused by the little disc capacitor
C444 (3-3nF, 2kV) which is in parallel
with Q404. It’s usually quite badly burnt.

The tubes in the sets I’ve come across
to date have all been quite good and a lit-
tle setting up of the focus and grey scale
leaves them as good as new. A.J.

Ferguson M8421U (ICC17
chassis)

This 33in. 4:3 model is fitted with a
chassis that’s more commonly found in
recent widescreen sets. The symptoms
were set reverting to standby and pro-
ducing error code 27, which indicates a
fault in the deflection circuitry. The
cause of the trouble was a defective line
output transformer. It differs from the
widescreen version and comes as a kit,
part no. 35175740. There are only two
extra components in the kit, the series
heater coil LB02 and a 100kQ surface-
mounted resistor, RL48, which is in the
EW circuit.

Once these components had been fit-
ted the set powered up but, after setting
the first anode and focus voltages, the
picture was very dull and lacking in con-
trast. This is typical of a set with a beam-
limiter fault. The cause was traced to
transistors TL0O2 (BF422) and TL59
(BC857B) which were both leaky. They
are connected to the earthy end of the
EHT system within the transformer, and
were pulling the BCL line low. In a cor-
rectly working set the BCL line, checked
at pin 8 of the LOPT, is typically at
between 6-7V. There was a perfect pic-
ture once these transistors had been
replaced. A.J.
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while I take a trip down memory

lane. Several items in last month’s
issue started this off, especially D. Lee’s
letter about the AVO 8, Elaine Everest’s
timely comments on the banks, and
Malcolm Burrell’s article on restoring a
vintage wireless set — or, as some of the
younger fellows seem to call them nowa-
days, radio. They sparked off treasured
memories of the trade and in no time I
had slipped back into the past. A com-
fortable place it was too, compared with
today’s trade scene.

The AVO 8

When I walked into my first job in the
trade, in the early Fifties, the very first
thing I noticed was an AVO 8. It was
occupying the full attention of a seasoned
engineer who was working on the myste-
rious innards of an early Bush radio set.
At the other end of the bench another
engineer was similarly engrossed in his
AVO 8’s readings. Then the van engineer
came in, carrying his AVO 7 by its
leather strap.

I soon came to realise that just as doc-
tors had their stethoscopes service engi-
neers had AVOs. In the early days the
company that produced these celebrated
meters was The Automatic Coil Winder
& Electrical Equipment Co., Ltd. which,
by the early Fifties, had become simply
AVO Ltd. At some stage it became part
of the Thorn group, as Thorn EMI
Instruments.

They were the standard meters in the
trade or course and nearly all service man-
uals quoted them as being the source of
the voltage readings provided. So did the
very popular and excellent service sheets
that came with every issue of the Wireless
and Electrical Trader. Blessed days!

You'll have to forgive me this month
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Donald Bullock’s

servicing commentary

A trip down memory lane: the AVO 8, dealings with
banks and how to carry out a vintage radio

restoration. Also latest correspondence.

Incidentally anyone using such manu-
als should be warned to expect generally
higher voltage readings with a modern
meter. Although the AVO 8 boasted the
then remarkable sensitivity of 20kQ per
volt, modern meters have a sensitivity of
several megohms per volt, which means
that there will be quite significant differ-
ences in the voltage readings obtained in
comparison with the AVO ones quoted —
because modern meters don’t load the
circuit as much as the older analogue
meters do. This is particularly evident
when checking voltages in high-imped-
ance circuits, such as the screen grids of
valves acting as IF amplifiers or the
anodes of valve amplifiers.

I’m particularly grateful to whoever
invented the AVO for incorporating the
shallow glass tray over the scale. This, as
someone else has pointed out, provided a
highly convenient place for parking the
fixing screws for whatever one was
working on. The AVO factory was in
Dover and I believe it still exists there, as
Megger Ltd.

Gerard Hoffnung

The screw-parking facilities of the AVO
remind me of that dear and long departed
radio performer Gerard Hoffnung, who
was quite my favourite raconteur. Many
will probably recall his Bricklayer remi-
niscences in his most famous recording,
entitled Respected Sir, in which he pur-
ports to be reading a letter from an
injured labourer begging his boss for sick
leave following his efforts to lower a bale
of bricks at the top of a building by cast-
ing off the pulley line, then finding him-
self rising at the end of the rope and, as
he put it, “deciding to hang on”. The
biggest laugh comes with his comment
*“half way up I met the bale coming

down”. The audience clearly appreciated
it, with continuous laughter — the record-
ing was made at an Oxford University
reunion get-together.

Banks

I second Elaine Everest’s perceptive com-
ments on the banks. They are all the same
and all in league. Upset one and you will
have problems with the rest. My advice
would be to shun the lot. Many years ago
I became fed up with their shameless
spongeing and, insofar as I needed one,
decided to use the Giro. At that time it
insisted on private accounts only, but I
managed and I think most repairmen
could regard themselves as private.

In my view the banks are true para-
sites. They produce nothing. There is no
end product, they buy and carry no stock
on their shelves, and they feather their
nests wonderfully. One close to us has had
umpteen lavish refits in the past couple of
years, two of them only weeks apart.

But they weren’t so bad when I first
started in business. The average manager
would have a lot of say in how he man-
aged his branch. This turned out very
well for me at the time . . .

Young, keen and principled (it was the
age of principles), we ran an efficient
repair service from 9 till 9 six days a
week. No wonder we were successful.
Most of our customers became our
friends, and I still maintain friendships
with their families. Before long we were
selling reconditioned sets and, one day,
we were asked to supply a new set. I had
virtually no capital, so I had a word with
a wholesaler who trusted me with a set.
The customer paid in cash, and we paid
the wholesaler the moment we got our
money. This happened again and again.
Eventually we opened a credit account
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with the wholesaler.

Then, out of the blue, we were offered
hire-purchase facilities by a new and
local finance company that had been
started by a charming young man, Mr
Salariya. We weren’t to know that he had
no money and was charming successive
bank managers into advancing huge
sums to him. We would sell a set, send
him the completed form, and receive his
cheque by return.

One day I saw him being shown in to
see the manager of our own bank. I
hoped he would do all right. as he hadn’t
paid us for the last few forms we’d sent
him. It seems that he was successful, as
our cheques arrived a few days later. But,
a few months after that, he had slipped
behind again with our payments. When I
phoned to ask why, I could barely hear
him speak for the noise of diggers: he
was having a private landing strip built in
the grounds of his huge country mansion.

Eventually he owed us thousands of
pounds, a fortune in the Fifties, and I
went to see our bank manager to express
my concern. He was amused and replied
“I assure you, he’s as safe as the Bank of
England”.

I couldn’t have looked too convinced,
as he lifted his internal phone and called
in his secretary. “Donald here is worried
about Mr Salariya” he told her, with evi-
dent amusement, “transfer a thousand
pounds from his account into Donald’s.”
The secretary went out and a minute
later, after lifting his buzzing phone, the
manager told me that the transfer had
been completed.

The next day the Salariya story broke
in the press. It seemed that he had bor-
rowed millions and “bought” so many
herds of *“phantom cows” that England
wouldn’t have been large enough for
them all to graze on. The trial lasted for
several weeks.

The next time I popped into our bank
I was called into the manager’s office.
“You were right to be worried, Donald”
he said, “he took us for a million, same
as he took everyone else!” Then he
looked at me and said, with haunted
eyes, “that thousand you had was mine.”

Vintage radios

Malcolm Burrell must get enormous sat-
isfaction from restoring top-name radio
sets. I knew them all in their day. They
were the last word in manufacturing
quality and were a joy to repair. Nothing
was skimped. The days of *pride of own-
ership” indeed! After reading his article
on the Ferguson 352U I flipped back to
his earlier one, in the March issue, on
restoring a Bush DACIO. It reminded me
of my own efforts with a similar Bush set
in the Sixties.

I was called to a restful cottage in a
remote village called Upton St Leonards,
where the one-time top man of the tele-
phone company lived in retirement with
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his wife. I would think they were about
ninety. She was graceful and he was a
perfect gentleman. He showed me to his
Bush DAC90 wireless.

“It works, Mr Bullock, but it’s no
longer clear” he explained. “I do like
good sound. No time for television!” |
understood exactly. “Can you make it as
good as it used to be?” he asked.

“It’ll be a pleasure” I replied, then
took the set to the workshop and set
about renovating it. My first step was to
vacuum clean the cabinet and chassis.
After that I removed and washed the dial
glass in soapy water. I replaced the pilot
lights and every electrolytic capacitor,
then all the waxy yellow paper ones —
every one of these was leaky, some quite
badly so. I then checked every resistor
and replaced those of value over about
68kQ2. I checked the valves with our
Mullard tester (which always seemed to
confirm that a used valve was dud!),
cleaned the valve bases with Servisol
switch cleaner and lubricated them with
the best product I knew — the oil out of
an old Murphy line output transformer
can. In those days Murphy sealed their
line output transformers, complete with
the U25 EHT rectifier valve, in a rubber-
topped can of oil. I also washed out the
volume control potentiometer and fed its
track and wiper with some oil. Finally I
fitted a full set of five new valves.

Having completed this work I careful-
ly realigned the RF and then the IF cir-
cuits before trying the set. The difference
was enormous. That radio now delivered
ice-clear speech.

The couple were delighted when I
returned it, and paid the bill immediately.
The old man thanked me with moving
and polite eloquence. “It’s so nice to
receive such excellent service these
days” he said, “I can’t tell you how
pleased we are to hear our wireless in its
prime again.”

Those words were reward indeed.

Those 78s

I’ve received so many welcome commu-
nications recently that I was unable to
mention some of them last month. Chris
Avis of Exeter refers to the days of 78
r.p.m. records. My reply was in two
parts, and Chris wondered whether too
many drams had formatted my brain and
wiped my memory clean. I often man-
age that on just one glass of wine” he
commented, “‘or even water!”

“I can just recall an early cream-
coloured EMI 78 r.p.m. autochanger at a
youth club I attended in the Fifties,
propped up on four jam jars” he writes,
“the changer, that is” he went on to
explain. “The most popular record then
was a Capitol 78 with Crosby’s True
Love on one side and Did you Evah on
the other” Chris says. Well, Chis, I'd
regard that as one of my more modern
Crosby/Sinatra records!

— -\
Chris Avis at the bench - he’s now
contemplating retirement.

DIY types

Chris, who is now contemplating
retirement, recalls some of the amus-
ing incidents he has had with cus-
tomers. There was the chap who
brought in a video head drum from
which he had managed to remove the
leads. “Can you pop a couple more
heads in here?” he asked. A DIY chap
had tried to prise the head off his
video with a screwdriver, and another
one brought in a Crown TV Model
CRT9521 (Telra chassis) because the
picture was bright red.

The cause was simply an open-cir-
cuit 6:8kQ, 1W collector load resistor
in the red output stage. Chris replaced it
then noticed a strange delay in the pic-
ture brightness response when he tried
to reset the Al control. “I then spotted
that a diode had been inserted in series
between the Al potentiometer in the
line output transformer and the tube
base. Removing it enabled me to set up
the receiver properly.”

Trade scene

Sadly, Chris’s trade has fallen enor-
mously in recent years. At one time he
employed two service engineers in
addition to doing repairs himself.
“Now it’s just myself in the shop and
at the bench, with my wife Anne in
charge of the books” he writes. “We
hope to remain afloat until we retire in
a couple of years’ time, but no longer
sell new products — apart from a few
spares and accessories. We get enough
repair work to feed the till, and sell a
few reconditioned TV sets with our
twelve-month guarantee — our cus-
tomers are having to tighten their belts
as well.”

Nice to hear from you Chris, and
thanks for the photograph. Well, I see
that I've run out of space again, leaving
me no room to report on our latest odd-
balls or to tell you about our new occa-
sional helper, Cyril Woodbine. But, as
they say in Spain, siempre manana —
there’s always tomorrow.

Emails in particular are welcome —
you can reach me at

donald@wheatleypress.com
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SATELLITE

Reports from
Christopher Holland
Pete Haylor

and

Michael Dranfield

Satellite distribution trouble

We were recently called to inspect a fairly
large satellite TV IF distribution system
because some channels were missing
when digiboxes were connected to it. The
system had been installed only quite
recently and, as can be seen from the state
of one of the several equipment cupboards
(see Photo 1), the installers couldn’t have
been reading Bill Wright's excellent series
on the subject a few months back! In fact
the cure for the missing channels was to
rebuild the system. from the dish onwards,
with the equipment mounted neatly in
cupboards. Any form of in-depth investi-
gation would have been impossible with

Photo 1: Part of a poor satellite
distribution system that had to be rebuilt.

out disturbing the mass of wires and poor
connections in the equipment cupboards.

ABC+NBC»CBS POOL
SAN JOSE.CA

Photo 2: Newsfeed pool via Telstar 12.

|

MEC UK SES)

Photo 3: The NBC UK 525 colour bars via
Telstar 12.

i
|
i

Photo 4: NBC Rome with frequency grat-
ings Telstar 12.

Photo 5: The CBS test card via NBC!
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Photo 6: NBC test transmission viaTelstar
12.

NBC NEWSCHANNE_ WASH DC.

Photo 7: NBC Washington DC via Telstar
12.

Photo 8: NBC Atlanta Bureau via Telstar 12.

INBC NEUWS

|FIELD OPS

Photo 9: NBC field newsfeed via Telstar 12.

Table 1: Latest digital channel changes at 28.2°E

Channel and EPG no. Sat
Bad Movies (339) EB
Big Game TV EB
Jackpot TV (275) EB
Life TV + 2 (161) EB
Love World (679) EB
Matinee Movies (336) EB
Vegas 24/7 (274) EB

Virgin Classic Rock (934) EB

with the possibility of causing more prob-
lems. C.H.

Eurobird transponder
numbering

The Eurobird transponder numbering sys-
tem can appear a little confusing at first
sight. This is especially so now that some
of the C-prefixed transponders have
become active and use two frequencies —
for example transponder C4 uses
11-307GHz and 11-:343GHz V. The C
transponders have a 72MHz bandwidth
and can thus accommodate two channel
multiplexes, while the higher-frequency D-
prefixed transponders have a bandwidth of
36MHz. The S suffix with D transponders
indicates that the footprint is steerable.

There are six C transponders. three with
vertical polarisation and centre frequencies
at 11-241, 11-325 and 11-408GHz (C2, C4
and C6 respectively), and three with hori-
zontal polarisation and the same frequen-
cies (C1, C3 and C5). The D transponders,
which have been active for longer and
have been mentioned many times in these
pages, begin with D1S at 11-469GHz H -
this one has just become active, transmit-
ting the Spanish TVE International ser-
vice. The last one is D12S at 11-680GHz
V.

Eurobird also has coverage above
12:5GHz, with six 72MHz transponders
whose frequencies are centred at 12541,
12625 and 12-703GHz, with vertical and
horizontal polarisation. The vertical
transponders are F2, F4 and F6, the hori-
zontal ones being FI, F3 and F5. These
transponders are steerable and provide UK
coverage but, being aimed at Eastern
Europe, there is no Sky digital program-
ming. C.H.

Digital channel update (28.2°E)
The latest channel additions at 28:2°E are
listed in Table 1. Where allocated, the
EPG number is shown in brackets after the
channel name.

The channels that used Eurobird
transponder D2S have been transferred to
transponder C3 (11-307GHz V).
Transponder D2S is at present inactive.

Movies 333, mentioned last month, has
been renamed True Movies and has

TP Frequency/pol

C4 11-307GHz/V
C4 11-343GHz/V
11-588GHz/H
C1 11-265GHz/H
C4 11-343GHz/V
c4 11-307GHz/V
11-662GHz/H
Ccé6 11-390GHz/V

increased transmissions to 24 hours a day.
It has been transferred to Eurobird
transponder C4 (see below).

Eurobird transponder C4 (11-343GHz
V) was listed last month as being on test.
Various channels have now been trans-
ferred to it, including Poker TV and B4
(from transponder D4S) and Wine TV,
True Movies, The Amp, Scuzz and Flaunt
(from transponder C6).

TVE International (Spain) has moved
from Astra 2D transponder 43 to EB
transponder D2S (11-469GHz H).

Fashion TV, which left the EPG a while
ago, has restarted at no. 220. It’s now
transmitted via Eurobird transponder D3S
(11-:508GHz H) but is no longer an FTA
channel — a Sky subscription is required.
C.H.

Telstar 12 (15°W)

Having mentioned the WNBC (NBC New
York city) feed via Telstar 12 (15°W) last
month, I feel it would be appropriate to
provide information on the other TV sig-
nals available from this satellite. Telstar 12
has footprints that cover Europe plus
southern Africa, also the Americas. Since
reception of the latter is impossible in
Europe, we won’t deal with these.

Table 2 lists the unscrambled channels
that are available. Scrambled channels
include the following: UK Channel 5
(11-655GHz V, SR 12,800, FEC 3/4);
American Sports Channel ESPN
(12:524GHz V, SR 26,470, FEC 3/4);
Earth TV (12-645GHz H, SR 3,255, FEC
3/4); and various American channels,
including CNN and Fox News, at
12-546GHz V (SR 15,000, FEC 2/3).

The NBC frequencies 11-518 and
11-523GHz provide a mass of material
during the day — the full-time WNBC sig-
nal at 11-531GHz H, mentioned last
month, is no longer active however. The
NBC Today breakfast show studio is nor-
mally seen getting ready for transmission
after 11.00 BST, and starts transmission at
12.00 (13.00 on Sunday). At any time dur-
ing the day WNBC may be seen alternat-
ing with news feeds from the US and
abroad, as you can see from Photos 2-11.

I've seen live ITV News broadcasts
coming back from the US at the same time
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Frequency/pol SR/FEC
11-150GHz/V 19,275 3/4
11-494GHz/V 17,470 3/4
11.502GHz/H 6,620 2/3
11-518GHz/H 3,744 7/8
11.523GHz/H 1,500 7/8
11-566GHz/H 5,625 1/2
12.573GHz/V 6,111 3/4
12-588GHz/V 4,503 1/2
12-608GHz/H 19,280 2/3
12-658GHz/H 3,255 7/8
12-663GHz/H 2,893 3/4
12-666GHz/H 1,665 2/3
12.676GHz/H 1,808 3/4

Photo 10: Financial News channel
MSNBC via Telstar 12.

USTV Pool

Riga, Latvia

Path One

May 7, 2005

Photo 11: Newsfeed from Latvia via
Telstar 12.

as being seen on ITV 1, though with a
small time delay - as you would expect,
the return signal coming via at least two
satellite hops! European feeds often come
and go rapidly after the ‘NBC UK 525’

Table 2: Unscrambled channels available from Telstar 12

Service(s)

Frequence Jazz Radio

Appadana TV, Pars TV, AFN Farsi, National Iranian TV,
Cannel One, Lahse, Your TV, Rang A Rang TV, Payam TV,

Mardom TV

Makro FM, Index Radio, PC World Radio

NBC feeds
NBC feeds
BYU TV
CBN

Iranian TV plus Iranian radio station
Tzuchi TV, MAC TV, VOA TV, Gunaz TV, New Channel TV,
Hwazan TV, Radio Sedaye (Iran), VOA Radio, Farda Bahai

Radio

Feeds (scrambled at times)

Feeds
Spectrum 2
Islah TV

colour bars are seen (see Photo 3), which
suggests that feed switching is probably
being done here rather than in the US.

Eurovision, Reuters and APTN news
roundups also appear. Sometimes even
the NBC competitor CBS’s test card is
present (see Photo 5).

After midnight UK time the Jay Leno
Show is transmitted from Los Angeles
Monday to Friday, followed by Late
Night with Connor O’Brien from New
York. During commercial breaks the
screen goes black part from a small NBC
logo that breaks up and reassembles itself
at the centre of the screen, presumably to
indicate that the signal hasn’t been lost!
NBC network programme promotions can
be seen prior to and after the dead com-
mercial break spaces. C.H.

Italian channels

At the end of April the Italian analogue
channels ceased to be available from 13°E
(Hot Bird). I then had a rush of customers
wanting their channels back! Most of
them required only a new receiver, as
most of my customers have had universal
LNB:s fitted with digital in mind. But I
find that the customer soon gets lost when
I try to demonstrate a digital receiver in
comparison with an old analogue one. So
I usually programme the Italian channels
into a favourite list and, as there are 50+
of them, they are happy with that. P.H.

Pace 2500B

This digibox was brought in because it
wouldn’t read the viewing card. When I
tried a card in the slot it didn’t feel right.
As I've had problems before with Pace
card readers I decided to fit a replace-
ment. This didn’t cure the problem but I
noticed another symptom: when a view-
ing card was inserted the box seemed to

slow down. Channel changing and menus
were slower than with an identical digi-
box on test, and from switch-on the box
took one minute twenty seconds to boot
up compared with the working box’s
twenty seconds.

I took some readings around the
TDABO0O04T card-reader chip U1100.
These showed that the card was being
reset correctly, had the right 4-5MHz and
supply inputs, and that data was flowing
to and from the card at pin 26. So it
seemed that U100 was OK, but I decided
to replace it anyway. This made no differ-
ence.

I scoped the card data through to pin
130 of the ST20TP3 main micro chip and
all was well here. But when Channel Five
was selected all I got was the message
‘initialising viewing card please wait’. No
card serial number was displayed in the
system set-up page, but the box was
detecting the card because, when the
channel listings were called up, instead of
jumping from 102 to 106 they went in
sequential order 102, 103, 104 etc.

At a loss, I decided to phone Pace
technical who suggested replacing the
208-pin STP20TP3 microcontroller chip.
It seemed unlikely that this was faulty,
but I went ahead and fitted a replacement.
At switch on the fault remained as before.
Although the software was up-to-date I
tried a forced download, which also did
nothing. The only other suspect was the
128K serial EEPROM U302. And bingo,
once a replacement had been fitted the
fault had gone. Note that it’s a pre-pro-
grammed item. I had intended to read the
old one and have a look at the data, to see
what was wrong, but accidentally pressed
erase on my programmer and wiped it. So
I will never know, but the replacement
did the trick. M.D.
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MONITORS

Fault reports from

Glyn Dickinson
Bob Bradley and

Chris Hawkins

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

Reports can be sant by post to:

Television Magazine Fault Reports,
Nexus Media Communications,
Media House,

Azalea Drive, Swanley,

Kent BR8 8HU

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

liyama MA203DT

This monitor. which is used in an edit
suite. was dead following a mains-supply
surge. There was no visible damage. and
HT was present across the mains bridge
rectifier’s reservoir capacitor. I noticed

|| that R959 (2-:2Q. 0-5W fusible) had burnt

out. A replacement restored the start-up
voltage but nothing else. Further checks
showed that IC901 was open-circuit. 1t's
type TEAI504AP. which is hard to find.
Fortunately a Google search brought up
Nikko'Dalbani Electronics, who were
more than happy to send me a couple
without a frightening small-order charge.
Fitting a replacement restored the monitor
to life. G.D.

Dell P1110

This 2lin. monitor. which is fitted with a
Sony chassis. was dead. It has a separate
power supply that’s mounted on the left-
hand side of the chassis when viewed from
the rear.

I unplugged all the connectors then
removed the power supply from its sur-
rounding metalwork. so that I could carry
out some cold checks on the bench. The
mains input fuse was the first item |
checked. It’s a 20mm ceramic type rated at
6:3A. and was open-circuit. Sometimes
these fuses become tired and fail for no
apparent reason. but further checks were
required before fitting a replacement. When
I checked the mains input circuit. the bridge
rectifier and its reservoir capacitor I found
that there was a low-resistance reading
across the latter. Unsoldering it didn’t clear
the short. nor did removal of the mains
bridge rectifier. What did clear the short
was removal of the MZ1530 chopper chip.
A replacement IC and fuse restored normal
operation — after reassembly of the monitor
and testing to confirm. B.B.

Compaq S910

Since my last report on this model. in the
April issue. two more have been brought
into the workshop by our field engineer.
The reported symptoms were similar. but
the causes were different. These monitors
are certainly not easy to work on, as quite
a lot of preparatory work is required to
gain access to the chassis.

After removing the stand and the back
cover you will find two metal straps
between the CRT base screening can and
the front of the monitor. To enable the
chassis to be slid out of the cabinet. these
straps have to be desoldered at the CRT
base end then unscrewed at the front of the
monitor. But a number of earth tags that
terminate at the CRT base screening can
must first be removed. followed by
removal of the earth cables that are secured
by two screws on the line output screening

can, then the various plug-in earth connec-
tors on the main chassis. After this. remove
the tilt control cable from the sub-PCB at
the right-hand side of the CRT.

It should then be possible to slide off
the CRT base. after releasing its securing
screw, then carefully slide the chassis out.
Reassembly is in the reverse order. It may
be helpful to note where all the connec-
tors come from while dismantling the
monitor.

With both of these monitors the report-
ed symptom was “'takes a long time to
come on”. Both had different faults how-
ever. and they were fitted with different-
revision chassis.

The note with the first one said that the
green power LED didn’t light up when the
monitor was initially switched on. and that
it remained dead for a number of minutes.
When I applied heat from a hairdryer to
the power supply the monitor burst into
life, which suggested a faulty capacitor in
the power supply. I checked a number of
capacitors with a capacitance meter and
found that C843 and C844 (1xF. 250V
non-polarised) had both fallen in value.
Replacements cleared the fault. These
capacitors are near the on/off switch, at the
front of the chassis.

The second monitor powered up at
switch on. but there was no display for a
number of minutes. It was easy to spot the
cause of this fault, as there was a bulging
capacitor in the power supply. It was C826
(2.000xF. 16V). which is the reservoir
capacitor for the 6-3V heater supply. A
replacement electrolytic cured the fault. B.B.

Laptop PC AC adapters

Some people don’t have the time to order
a new AC adapter. Instead. they ask me to
do my best. Here are a couple of recent
examples.

The Imation 52-0000-7289-3 uses a
UC3842 chopper-control chip. There was a
start voltage at pin 7 of this IC (typically
16V to start. 7-7V to run) but no drive out-
put at pin 6. So I popped in a replacement
and. behold. the adapter sprang back to life.

The UC3842 IC in a Delta Electronics
ADP-90FB had no supply at pin 7. When |
traced back I found an open-circuit 68kQ
feed resistor. R19. All that was necessary
was to fit a replacement. C.H.

Compaq 57500

Not the slightest squeak was emitted by
this monitor at switch on. yet the mains
fuse was intact. The supplies on the sec-
ondary side of the chopper circuit pro-
duced a brief output pulse. I opted for
replacing the two electrolytic capacitors on
the primary side. C995 (100xF. 50V) and
C960 (2:2uF, 50V). The hunch paid off,
with all systems go. C.H.

— I
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Solution to Test Case 511
- see page 536 -

We love intermittent faults, don’t we? Do you know what
motor mechanics do about intermittent faults? They keep
replacing expensive parts. one at a time and entirely at the
customer’s expense. until the latter reports that the trou-
ble has been cured. This trial-and-error method of fault
diagnosis bothers them not at all. In fact around here it's
accepted as standard practice in that trade. Meanwhile we
mess about for days and weeks. chasing little diodes and
resistors and suchlike!

No diodes or resistors were responsible for the horri-
ble fault with this posh widescreen Panasonic set howev-
er. In fact the cause of the trouble was the CRT itself.
most likely because of some sort of interelectrode leak-
age. Maybe the voltage ar the tube’s control grid, which
is common to all three guns. would have provided a clue.
But, at the crucial moment, it was found that a tap on the
tube’s neck made the fault come and go. even driving the
tube so hard that auto-shutdown (excessive-current con-
trol) occurred. For those interested, the set was fitted with
a Panasonic tube — these are normally very consistent and
reliable.

The cost of obtaining and fitting a new CRT is seldom
justifiable. It certainly wasn’t in this case. RT and CR
didn’t even bother about taking out their little resistor and
couple of capacitors before tossing the set on the scrap
heap. And now it costs money to have the scrap removed
from the premises . . .
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Converting to digital

Changes to our TV reception have been demanded
before. with the end of the 405-line system, and there has
been any amount of technical change in the video/TV
field since then. The transition to digital TV reception is
something quite different however. It has caused all sorts
of problems. with winners and losers. Garry Smith and
Keith Hamer review the current situation.

Latest Sony CE technology

Sony recently held a pan-European press event to show
and demonstrate its new strategy in the consumer-elec-
tronics field and a raft of new products and technologies.
These include HDTV, DVD recording and hard disk
audio and video devices. George Cole reports on the
event.

Plasma display technology

In Part 3 of his current series Fawzi Ibrahim deals with
video processing and display formatting. Much has to be
done following reception of a conventional TV signal.
whether analogue or digital. to generate drives that are
suitable for a plasma display panel. The basic steps are
explained.

TELEVISION INDEX & DIRECTORY 2005
Plus hard-copy index and reprints service

Here's the essential repair information you need! The
Television Index & Directory 2005, in CD-ROM form, con-
tains the text of over 16,000 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
300 major servicing articles, from seventeen years of
Television magazine. It also contains a full seventeen-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 trans-
mitter 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 2005 CD-ROM, £199

Television Index & Directory 2005 CD-ROM upgrade, £47
(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
available in May 2005. If you wish to take advantage of
this, £10 should be added to your order.

Television Index only, 1988—2004, £36
Television Index only upgrade from previous versions, £20

Hard-copy indexes of Television magazine are available
for Volumes 38 (1988) to 54 (2004} 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 Nexus Media Communications. Media House. Azalea Drive. Swanley. Kent. BR8 8HU. Nexus Media
Communications is a trading name of Highbury Business Communications Ltd.. a subsidiary of Nexus Holdings Ltd. Registered in the UK. number 5346404.
Registered office Hanover House, Hanover Square. London W IS 1HP. Filmsetting by Impress. Unit 2. Parkway. Southgate Way. Orton Southgate, Peterborough PE2
6YN. Printed in England by William Gibbons Ltd. 26 Planetary Road. Willenhall. West Midlands. WV 13 3XT Distributed by Seymour Distribution Ltd.
86 Newman St. London. WIT 3EX. 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 tluctuatiens 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 1o or as part of any publication or advertising. literary or pictorial matter whatsoever.
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If you are interested in television and consumegiilisenics, this is your
chance to learn from the professionals. Sign ! e month you As a subscrib
will find fault-finding guides for DVD, audio, satilil CRsand test may cancel

equxpment reviews. Television and C er flectro aforumfor unmail

tolr ideas, solve su scrihe an

|

Subscription Order Form

Yes - | would like to subscribe to Television and Consumer Electronics for:

s yearat  £33.80 (UK} €71 (Europe}  US$121 (Worldwide)
U 2yearsat  £61 (UK) €127 (Europe)  US$218 (Worldwide) save 10% Company name:

U 3yearsat  £81 (UK) €169 (Europe} US$290 (Worldwide} save 20%
Address:

Name: .

Three Ways to Pay:
O Invoice my company

[J1 enclose a cheque payable to Television and Consumer Electronics

Charge my: [ Visa  [] Mastercard  [] Amex [ Switch ] Delta

LOOO0O00000000000004d
Issue No. (Switch/Delta} DD Expiry date DD/DD ' ' A Posicode: T

Post to: Debbie Jenner, Freepost SEA 11436, Television and Telephone Number: : laL S 2l S e

Consumer Electronics, Media House, Swanley, Kent BR8 8BR
(no stamp required} UK only Fax Number R L e e L

OVERSEAS SUBSCRIBERS please send to: Debbie Jenner,

Television and Consumer Electronics, Media House, Swanley, Email YR CRENE & fpssl S
Kent BR8 8BR, UK.
If you prefer not to receive promotionol mailings from other companies, please fick box Please tick here is you are hGppy for us to contact you b)’ email

Ref: 119



Tuner Repairs
IC Fitting Service

Digital
set top hox repairs

For more information and latest prices
See our web site

www.mces.co.uk

MCES Digital

15 Lostock Road Davyhulme Manchester M41 OES
E-mail: sales@mces.co.uk

Phone: 0161 746 8037
Fax: 0161 746 8136

D’LEC COMPONENTS LIMITED
Stockists of Colour Picture Tubes

ATTN SANYO AND PANASONIC DEALERS
NEW COLOUR PICTURE TUBES AT LOW PRICES,
ALL NEW WITH A ONE-YEAR WARRANTY!

W66EHK PANASONIC £115.00 DELIVERED

WGE6ESF 414 010 7100 £125.00 DELIVERED

ALL TUBES FOR SANYO SETS IN STOCK
CALL

D’LEC COMPONENTS LTD
3 MANOR COURT, SOLE STREET,
COBHAM, KENT DA13 9BU
TEL 01474 361276

WWW.DLEC.CO.UK

Email sales@dlec.co.uk

Tel 01474 361276/327677 Fax 335228 ‘ ' ) D,
Visit www.dlec.co.uk

ECU Trans Ltd |

Large Quantity of Ex-rental
TV's Videos Hi-Fi & DVD
Worldwide Export, also UK
Wholesale/Retails

Over 2000 items per week go
through our warehouses

Call now on!

Tel: 01753 543 244 or 572 444
Fax: 01753 543 224 or 572 333
e.mail: ecutrans@aol.com

Unit 11.
Middlegreen Trading Estate
Middlegreen Road, Langley

Berks, SL3 6DF

5 mins from M4 - Junction 5

TELEVISION July 2005

SEICONDU CTORS
Owver 3 4 o o o types of |

We take YOUT NaSSI wor ey e 1 s toss e

parts - just ask and let our o holds barred® enquiry hound work for you.! 1 1

cccand look at the -
special offers______

BUT11A @G5A? each BUT11AF @CLk® each
BUBOSA @Cﬁ) each Fully wired scart lead L

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

BU208A X5 75pea T 018A X 99p oa

| BUS0BA_ X B 79p ea Yoo X8 59p ea
BUSOSBAF X 5 85p ea CNXE62A § 5 29p ea
| BUSOBD X 5 89p ea S2000AF 5 84p ea
| BUT11A X 5 29p ea TDA36538B X5 55p eoa

t BUT11AF X 5 47p ea TDA3654 X & 82p ea
| Philips type 1.2 voit Back up battery X5 ea
Philips 2.4 volt Back up battery X5 120p ea

' Scart - rt lead 1.5m Fully wired X2 89pea
l Positor PT37, TH98009 (Wh G) X5 59p ea
| Thorn TX1 00'Chassis 110 DGR LOPTX each £11.24

| Phllips CP80 Chassis LOPTX each £11.63

o wvw qsslc csllr»owrt owr
fasll gysace: Ba-.8_

e--..a«usncl
| \l(llll( ‘OI SR O EdC”

Remember £1.50 post & handling
All major credit cards accepted

[IThe web page v hate you con losh up the pece ond Mkl Sod video parh , 1omete conbeb , LOPTS o)

oggoggger nlw‘uﬂ wdmo
catalogue owt NOW
cameras, monitors, switches
quads, mumplexers, the lot.
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Seen on sale for £20 each, these high-
quality oscilloscope probe sets comprise:

x1, x10 switchable

o ® two x1, x10 switchable probe bodies
oscilloscope probes, Py
only £2 1 .74 Pe | pair’ ® two IC tips and two sprung hooks

@ trimming tools

[ ] [ 4
t
fUIIY l“CIUSlve There's also two BNC adaptors for using the

cables as 1.5m-long BNC-to-BNC links.
Each probe has its own storage wallet.

To order your pair of probes, send the
coupon together with £21.74 UK/Europe to

* Additional pairs as part of the same order, only
£19.24 each pair.

Flbass sugply five.follawing] Probe Offer, Caroline Fisher,
Probes Highbury Business, Media House,
Total Azalea Drive, Swanley
- BR8 8HU
Nome — Readers outside Europe, please add £2.50
Address to your order.
- Specifications
- o Switch position 1
Pastcode Telephone Bandwidth DC to 10MHz
o Input resistance 1TMQ — i.e. oscilloscope i/p
Method of t (ol ; Input capacitance 40pF+oscilloscope capacitance
ethod of payment (please circle) Working voltage 600V DC or pk-pk AC
Cheques should be made payable to Electronics World
Access/Mastercard/Visa/Cheque/PO Switch position 2
Bandwidth DC to 150MHz
Rise time 2.4ns
I ist 10MQ 1% i ill ifpi
Credit cord no._ B o 1n’\;/)‘t(|; resistance OMQ +1% if oscilloscope i/p is
Input capacitance 12pF if oscilloscope i/p is 20pF
Compensation range  10-60pF
Working voltage 600V DC or pk-pk AC
Card expiry date Signed
Switch position ‘Ref’
Please allow up to 28 days for delivery Probe tip grounded via 9ML, scope i/p grounded
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BSMART (CRAWLEY) LTD

\\ |

AN

Largest selection
of

MAJOR MANUFACTURERS
NEW IIB”
GRADE PRODUCTS

T.V. VIDEO AUDIO
MICROWAVE OVENS

Contact Paul Bean

BSMART (CRAWLEY) LTD.
10/11 LLOYDS COURT, MANOR ROYAL,
CRAWLEY, SUSSEX RH10 2QX

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

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,
TV, 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,
Pgﬂ' NORTHWAY LANE, TEWKESBURY,
‘ClaSS:l C GLos, GL20 8JH,
TEL: 01684 296902
DISTRIBUTOR Fax: 01684 2943117

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 =il
(to name but a few). -

2N 2SA 2SB 2SC 2SD 2P 25] 25K 3N 3SK 4N 6N 17 40 AD
ADC AN AM AY BA BC BD BDT BDV BDW BDX BF
BER BFS BFT BFW BEX 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 €D DX CXA DAC DG DM DS
DTA DTC GL GM HA HCF HD HEF ICL ICM IRF | KA
KIALLALBLC LD LF LM M M5M MA MAB MAX MB
MC MDA | MJE MJE MM MN MPS MPSA MPSH MPSU
MRF NJM NE OM OP PA PAL PIC PN RC S SAA SAB
SAD SAJ SAS SDA SG SI SL SN SO STA STK STR STRD
STRM STRS SV1 T TA TAA TAG TBA TC TCA 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 Cricklewcod Broadway, London NW2 3ET
Tel: 020 8452 0161 Fax: 020 8208 1441
Visit our new www.cricklewoodelelectronics.com
Email: salesi@cricklewoodelectronics.com

v

This Magazine reachte\s,..
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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 1040Md/s
AM - FM - High Class with many functions - £285 each.
TEKTRONIX 2445 A OSCILLOSCOPE 150Md/s Four Channel £300.
HP COMMUNICATION TEST SET 8922M - 10 - 1000Md/s + GMS 83220E
Converter 1710 - 1900Mds - DCS - PCS - MS £500
HP COMMUNICATION TEST SET 8922M 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

TELEVISION July 2005

575



01322 611254

CLASSIFIED TEL

TELEPHONE 01322 611292 FAX 01322 616376

FOR SALE

SERVICE DATA

PROJECTOR SPARES

Spare parts and service
information for

VIDIKRON
video projectors from
PROJECTSPARES

Tel: 01444 831769
Fax: 01444 831580

LINEAGE

"The television engineer’s
wholesaler’

ICC17 LOPTX Kit
Fergnson 11'7023U eic.
Thomson 24WK23U etc

Pt no. 10608670P1 £24.95

GRUNDIG EHT TRAY
£18.95

BG 1899022644

Ex Rental TVs
Sony, Philips,
Hitachi

32 and 28 Widescreens
Portables, Combis

For stock and price
Telephone
Barry McDonald

07836 789528

BUSINESS FOR SALE
Owner approaching retirement
SALES & SERVICE CENTRE
TV-DVD-VCR-Freeview Installs

Established 18 years.

Main road site. Easy parking.

Leasehold Shop & Workshop

SOUTH EAST KENT COAST
Turnover £150.000 per annum.
8,000 Customer Base

£36.000 + S.A.V.

Enquires to Agents:-

“SECOAST” 01303-267224

SERVICE DATA

NEED HELP NOW?
Then ring the
% ELECTRON TECHNICAL

HELPLINE
Genuine help available to all
repairers of
T.V.-V.C.R - SAT - AUDIO
(Inc Valves)
Over 30 years experience and vast
data base
9 Chapel Street, Donisthorpe,
Derbyshire DE12 7PS

0906 470 1706

Calls cost 60p per minute

U-VIEW

Television Servicing 10 CD

specint Price £49*

Contains Schematics, Adjustments,
Circuit Descriptions, Parts Lists,
Fault-finding Guides.
Leading manufacturers and
supermarket brands included.

* Price applies to purchasers of
TV9 CD, otherwise £59.
(Please add £2.50 p&p)

Most credit cards accepted

Previous books and cd-roms
also available.

U-VIEW PUBLISHING
73 St. Martins Ave, Doncaster Yorkshire
DNS 8JA Tel: 01302 780270

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 detaiis 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

TVNCR CIRCUITS

(o7 Il (WE DO NOT STOCK

6 DAYS <UD T
INFORMATION)

TEL A.T.V. on
0114 285 4254

CTV Circuits from £5.00
VCR Circuits .. from £7.00
CTV Manuals from £10.50
VCR Manuals from £14.50
(P/P add £2.50 to each order)
419 LANGSETT ROAD
SHEFFIELD S6 2LL
www.atvcircuitsandservicemanuals.co.uk
MANUAL COLLECTIONS PURCHASED,
=3 (POST 1995) J

LINEAGE

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

E-mail:

TELEVISION MAGAZINES from 1970's . -
5 projectspares@btinternet.com

to 2002. All available. Open to offers. Call

" TECHNICAL ADVICE

www.service-link.co.uk
Service Manuals - Technical Bulletins
Circuit Diagrams - Fault Finding

We have a huge service manuals database with over 7,000 manuals
covering the past 40 years.

Visit our website for full details or email us with make, model and
fault description, We will email you by return with details of our
service options available to you.
enquiries@service-link.co.uk
Like you, we are tv engineers and have found it hard to obtain
service info quickly and at a good price.

We have invested heavily to be able to help you 7 days a week.

www.service-link.co.uk 01582672134

For a

FREE

consultation on how best to
market your products/services to
a professional audience contact
BETH on

01322 611292

WANTED

WANTED 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

28 College Street, Kempston, Bedfordshire, MK42 8LU
Tel: 01234 363611 Fax: 01234 326611
E-mail: sales@mushroom.co.uk
Internet: www.mushroom.co.uk

BEST CASH For a
PRICES PAID FREE
FOR VALVES KT88,

PX4 AND MOST M st o

AUDIO/OTHER products/services to a

TYPES. professional audience
Tel: 01403 784961 St
Billington Export Ltd BETH on
i 01322
e e 611292




The good news is, ‘»” W

we can replace it..!

How some people manage to lose or break their
remote controls is sometimes quite unbelievable.
However, lose tkem and break them they do. That’s
why the Classic ange of replacement remote ccntrols
covers just about every make and model of television,
satellite, video and Freeview system available in the
UK. Whilst we may not be qualified to remove a Sony
control stuck in the digestive tract, with over 20 years
industry experience, we will certainly be able to
replace it.

High quality, reiable and user friendly with all the
functions of the original, available now througl
our nationwide network of distributors.

For up to date cross-reference information

or for more information on the whole
Classic range of service products, visit our
website www.classic-serviceparts.com, phone
us on Q1635 278678 or email us at
uksales@classic-serv ceparts.com.

classic|

Technicel helpline 01635 278678




TELEVISION TEST PATTERN GENERATORS || A PROMAX

The new GV 998 is a digital
pattern generator offering N e " SELECTED ITEMS FROM THE PROMAX

more advanced features B . : TRl W RANGE OF TEST EQUIPMENT
at again a realistic price. y Y el - ;
Those features include :

MPEG-2 format Transport
Stream generation
Video and audio
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
service provider

Remote control via a personal computer A PROM A X
Moving video patterns to check MPEG-2 decoders

PRODIG 1+

Satellite Dish Installer's Meter
Does more than just BSkyB

OIGITAL & ANALOSUR TV LEVEL METER

IDEAL FOR IDEAL FOR lé_.if'ﬁ
PLASMA WIDE SCREEN '
DISPLAYS

PROMAX GV SERIES . , L - PESQIIGAZ_ .

: " . ! . 2 nalogue igital Aerial Meter
Choice of 12 instruments 3<% R
NICAM and Teletext ; Measures digital channel power and C/N

4:3 and 16:9 Formats

Full field and VITS

Computer Controllied

Front panel memories

Own Company Logo

Computer Monitor testers

Hand Held Models

Multi Standard, PAL, NTSC, SECAM

High Quality Construction

Attractive Price Levels p Analogue & Digital, Satellite & Terrestrial

Full After Sales Service ' . - Measures channel power and C/N
Available from Stock

¢

.
-
e~

® © O © OGO

FOR TELEVISION PATTERN GENERATORS, PROLINK 3 + 4 PREMIUM
THERE'S NO WIDER CHOICE THAN WITH PROMAX Satellite & Terrestrie.)l, Analogue & Digital,

Spectrum Analyser with BER (optional on P3)

AUDIOANALYSER . i1 | ALBAN ELECTRONICS LIMITED

ﬂ THE PROMAX SERVICE CENTRE

| 6 Caxton Centre, Porters Wood,
Y : | St. Albans, Hertfordshire, AL3 6XT.
TA 903B -

CRT Al - TEL: 01727 832266 FAX: 01727 810546
e - WEB : .albanel ics.co.
REJUVENATOR . =¥ & 4 www.albanelectronics.co.uk

EMAIL : info@albanelectronics.co.uk
SALES + SERVICE + CALIBRATION




