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Joule Electronics
Hilton Road, Aycliffe Industrial Park
Newton Aycliffe, Co. Durham DL5 6EN
United Kingdom
Tel: +44 (0) 1325 310278
Fax: +44 (0) 1325 300189
Email: elecsys@elecsys.demon.co.uk
Website: http://www.elecsys.com

to be a very valuable source of income to your company.
Please feel free to visit our Internet Website where yo
download full details, pricing information and demonstration soft
ware.
Version 9.2 software is now available adding even more radio type
to the existing system.
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What Service?
M.C.E e Se service

Specially Tailored to suit the Smaller
Dealer/Engineer

With 92% of units repaired and despatched
the same day.

Tuner units
Combined Tuner and IF units
RF Boosters and Modulators

Video upper Drums
LNBs

RING OR EMAIL NOW for
LATEST PRICES

(Free Technical Advice on all our services)
Telephone 0161 746 8037

FAX
Email

0161 746 8136
sales@mces.co.uk

Web http://www.mces.co.uk

15 Lostock Road
Davyhulme
Manchester

M41 0ES

Decode and recode car
radios and CD players
quickly with the Joule
A-400 radio decoder.

Now sold worldwide to
service departments
and Police Forces.

C.E. Approved - meets
all current regulations.

The A-400 is also
millenium compliant.

Prices start from
£375.00 + VAT for the

Starter Kit covering
over 100 models of

popular radios.

Call us now on 01325

310278 fora free
information pack and
demonstration disk
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For Further Information - Just Call Our Helplines

Tele: 0181-870 3388  Fax: 0181-870 9988

Suddenly - You'll Love Selling Remote Controls
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COMMENT

The Cable Age?
I t's strange the tricks that technology
I can play as it evolves. Cable TV is a
remarkable example of this. For years it
was an option used only when off -air
reception presented difficulties. There
was cable distribution as far back as the
pre -TV days, when high -power ampli-
fiers fed raw audio to whole residential
areas and even towns, the receiving appa-
ratus consisting of a loudspeaker and a
switch for programme selection.
Inevitably TV was added, using HF car-
riers initially, then VHF distribution sys-
tems came into being. This technology
was particularly widely used in rural
parts of the USA, where the signal cables
are often pole -mounted along with the
telephone lines and the electricity supply.
The traditional cable distribution technol-
ogy was rather primitive, with limited
bandwidth because of the constraints
imposed by the cable, amplifiers and
other equipment. Cable characteristics,
matching problems, standing waves and
so on all introduce limitations. You might
have thought that in the world of UHF,
SHF and even higher frequency commu-
nications cable networks would fade out.
Not a bit of it.

There has been much development in
cable system technology, and the advent
of fibre -optical cables has made a great
difference. In addition digital technology,
in particular data compression, has had a
major impact on cable operations as it
has on every other mode of communica-
tion. Digitise and compress the signals,
add error correction, use the result to
phase modulate a carrier and there you
are: dozens, in fact hundreds, of channels
become possible. The digital cable sys-

tems now being introduced offer as many
channels, more in fact, than DTH satellite
TV can provide from a single orbital
position. The bandwidth constraint is
less: cable is wideband in comparison
with an LNB.

If it was simply a matter of providing
viewers with a couple of hundred chan-
nels or so, plus radio and some data, there
would be little to choose between satel-
lite and cable as distribution systems. But
we are coming to expect more to be
available. Telephony of course, and inter -
net communication - not only as an
information source but as a means of
obtaining what has traditionally been
made available by recording companies
and broadcasters.

I have to admit to being sceptical
about broadband cable when, in the early
Eighties, it was being hyped as the
answer to all our problems - well, some
of them anyway. But that was before the
latest digital technology came along, and
with it the internet. JPEG, MPEG and the
rest made digital transmission practical.

With the internet, almost anything is
available anywhere - after a wait.
Slowness is the problem. Because of this,
the internet is not at present feasible as a
method of broadcasting One sees refer-
ences to webcasting, and in fact there is
already an internet OB van. It will proba-
bly be only a matter of time before the
limitations are overcome.

The great advantage of cable as a
means of receiving broadcast and other
services is its convenience. Everything
comes to you via one system. No need for
a separate dish, TV aerial and
phone/internet connection. The lot can be

provided together. If people came to see
it this way, it could be that satellite com-
munications will revert to its original
role, as a means of distributing pro-
gramme material to terrestrial networks.

It's interesting to watch the moves of
Rupert Murdoch, who is never one to
miss a trick when it comes to adopting
new technology to his needs. He now
seems to be as interested in cable TV as
satellites. It has been reported that he is
considering of the purchase of Deutsche
Telekom's cable TV network, which sup-
plies more than half the German public
with some thirty TV channels. It really
doesn't matter much, cable or satellite, to
a broadcaster: the important point is to be
able to sell programmes to the viewer.
Rupert is clearly aware of the signifi-
cance of current developments in cable
distribution and communications, and is
backing both satellite and cable.

He is also naturally concerned about
the impact that digital cable TV could
have on SkyDigital broadcasting. Hence
the great marketing effort to get cus-
tomers signed on, with those 'free' digi-
boxes. He's right to be concerned, and is
obviously prepared to do his broadcast-
ing whichever way will earn the best
return. Without satellites he would never
have got started in Europe, but he doesn't
have to stick with them.

On balance it seems that the future lies
with cable as the predominant means of
broadcasting and communications for
domestic purposes. What a change! From
a cable connected to a loudspeaker and a
knob, to one that brings together TV,
your PC and other information items to
provide a multimedia package.

COPYRIGHT
0 Reed Business Information Ltd., 1999. All rights reserved. No part of
this publication may be reproduced, stored or transmitted in any form or
by any means without the written permission of the publishers.
All reasonable precautions are taken by Television to ensure that the

advice and data published are reliable. We cannot however guarantee it
and we cannot accept legal responsibility for it.

CORRESPONDENCE
All correspondence regarding advertisements should be addressed to
the Advertisement Manager, "Television", Reed Business Information,
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. Editorial cor-
respondence should be addressed to "Television', Editorial Department,
Reed Business Information, Quadrant House, The Quadrant, Sutton,
Surrey SM2 5AS.

INDEXES AND BINDERS
Indexes for Vols. 38 to 48 are available at £3.50 each from SoftCopy Ltd.,
who can also supply an eleven -year consolidated index on computer disc.
For further details see page 863.
Binders that hold twelve issues of Television are available for £6.50 each

from Television Binders, 78 Whalley Road, Wilpshire, Blackburn BB1 9LF.
Make cheques payable to "Television Binders".

BACK NUMBERS
Some back issues are available at £3.00 each. For further details see box
on page 843.

SUBSCRIPTION ENQUIRIES
Telephone: 01444 445 566
Fax: 01444 445 447
Credit card orders: 01622 778 000
Address: Television, Subscriptions Dept, PO Box 302,
Haywards Heath, West Sussex RH16 3YY, UK.
Make cheques payable to:
Subscription rates:
UK
Airmail Eire
Airmail Europe
Airmail Rest of World

NEWSTRADE ENQUIRIES
Distributed by MarketForce
Telephone:

WEB SITE
For a full list of RBI magazines:
http//www.reedbusiness.com

ISSN 0032-647X

Television

£32.00 per year
£36.00 per year
£46.00 per year
£59.00 per year

0207 261 7704

REED
fel BUSINESS

INFORMATION

TELEVISION October 1999 807



http://www.telepart.co.uk
ou can search our www site for video spares, semiconductors, remote controls, satellite gear, line output transformers and CCTV
omponents. Its simple and will only cost the price of a local call. You can order parts, enquire about parts, or simply send a message.

DO cm %, C&, WOOD OCDO
I can't locate a Sony mode switch for a
I can't locate aHitachi pinch wheel for
I can't locate a 2SK7865 transistor for
I can't locate a remota.control fora Finlux
I can't locate a line Otdput trans foitner for
I can't locate an (-Mon
I can't locate-=
I can't lora
I can"

WANT WANT

OUR PROMISE
If we can't find the part required immediately, we will HASSLE and
HASSLE our suppliers. HASSLE and HASSLE the manufacturer. We

will make phone call after phone call, Fax after Fax on your behalf. WE WILL DO
ALL THIS FOR YOU. We will do it willinql and we will do it for FREE

Economic supply TV & Video parts

Remote Controls
Top - 10

£5.95 each
1 RCPOP1 Universal for Philips Tv's including 14CT4206

20CT4636/210E4556/22CE2267/24CE2670 etc etc
2 RCPOP2 Fergy 36K3/51K7/51L3/51L7/51P7/A36F/A51F

A51R8/59K7/59L7/59M2/59M3/59P7/RH885 etc etc
3 RCPOP3 Apollo SR1800/1900 Fergy IRD2000/SVR1 Astra

Hitachi SRD1050D Pace PRD 800/900 Panasonic
TVSD250 Manhattan 800/900 and many other satellite
receivers.

4 RCPOP4 Amstrad SRD510/520/540/550/600
5 RCPOP5 Fergy 20A4/20B4/20C4/22b4/22D4/RCU1652

T722/T762/T731f1-738/1741 JVC CT3S/RCU1652
6 RCPOP6 Fergy RHT10/651ND/B51NXJB59F/C51NX etc etc
7 RCPOP7 Mitsubishi CT21A5STX/CT21A5ST/CT25A5ST etc
8 RCPOP8 Decca 8873/DUV9854/170,180 Series/RC70

Tatung 8725/8731/8734/9725/9731/9734/9821
Samsung/Sanyo CBP2145 etc

9 RCPOP9 Fergy 14C2/14D2/14J2/14L2/16A2/16C2/20A2/20D1
20E21T725/T740/1745/T750fT770
2256/2282/37101/37141/37311/37371 Logik 4094

10 RCPOP10 Panasonic TX2/TX3fTX3370/TXC78/TX21T1
Granada C16D52/C16D54/D51FK5 etc etc

Too Complicated? Just phone
our sales desk with the model
No. for the cheapest remote
we have for your set.

It's a pleasure to help!

Remote controls in stock for 1000's of models at exceptional prices.
If we don't stock the remote for your model number - send the old one
and we will even get one made for you. Average time taken 30 days.
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Just a few of the types stocked - all QUALITY products at KEENEST prices

REMEMBER we can help you with over 34,000 different types

F YOU DONT SEE IT LISTED ASK FOR QUOTE, GIVE MAKE MODEL LOCATION. REMEMBER TO ADD E1,50 POST & HANDLING U.K. MAINLAND ONLY, EXPORT ATCOST. ADD 17,5°0 VAT TO TOTAL
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Thousands of semiconductors I.C's etc.
of video parts, heads, belt kits etc.

of remote controls. etc. etc.
over .100 000 database records to help find the difficult
video parts quickly. Stock availability ,& price in seconds

We compete on -QUALITY - We compete on SERVICE...
We will not compromise and yet our prices are often less.

...and look at the """IN
special offers......

BUT11A 444-0 each BUT11AF @OLIO each
BU508A @eca's) each Fully wired wart leadfU4

a slight inconvenience....
you must buy more than one.

BU208A X 5 £3.75 TEA2018A X 5 £5.75
BU508A X 5 £3.00 UC3842 X 5 £2.95
BU508Aif X 5 £3.00 CNX62A X 5 £3.00
BU508D X 5 £4.45 S2000AF X 5 £5.25
BUT11A X 5 £1.45 TDA3653B X 2 £1.80
BUTIIAF X 5 £1.90 X 2 £1.80TDA3654
Philips type 1.2 volt Back up battery X 5 £3.40
Philips type 2.4 volt Back up battery X 5 £6.00
Scart - Scart lead 1.5m Fully wired X 2 £1.98
Positor PT37,TH98009 (White) X 5 £3.75
Thom TX100 Green spot LOP TX each £12.95and now askfor a full pricet
MAJOR STOCKIST
PHOENIX
PSU repair - refurb kits
Look,for the/14401INIX stamp of approval, (2,04-

01. 200. 0 0 0 fiki4 044
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KIT) 16.96 Pace - PRD800,PRD900,PSR800,PSR900 Ferguson SRD5,23RD16,Grundig STR1, Maspro SRE2208/1,350811, Philips STU802/05M, Manhattan 860,960 Goodman.
ST700, Toshiba TU-SD200,8AT99
KIT2 16.95 Paw S8900,9200,9210,MRD920, Ferguson SRV1, Grundig GIRD2000,3000, Philips STU801, Network 900,9200, Bush IRD160, Nokia SAT1500.Maspro SRIC2608,3603,450S,Alba
sATemoo, Finlux 81(5700, Thompson SR&
KIT3 26.95 Amstrad - SR510,520,540,SRDR45,SRD650
KITS 1645 Pace D100,120
KITS 19.45 Pace M88200,300,Apollo
1=12116.45 F"net.r 8R5600(early PSU with adjuster)
KIT1517.216 Minstec (Sorenson PSU type only)
KIT 1718.96 HT SV8800

KIT4 /6.96 Amstrad SRD 500 KITE /6.95 Amstrad SRX820.340 etc (export models)
KIT7 46.95 Churchill D2MAC decoder KIT8 /5.95 Pace MS.9100
KITIO 118.11 Pace MSS500,1000 ILIT11 15.95 Ferguson SRD4
EMS 139.71 Echostar 8R8500,7700,8700 Krr14 *28.95 Amstrad SRD600
KIT16 /5.95 Amstrad SRD700,SR950,SBX100,301,501,1002,2001,SRD2000,SAT250
KIT 18 110.61 Amstrad SRD2000 KIT 19 /6.95 Buah IRD156

KIT 2016.96 Maspro ST 6 Grundig 160,260,280,300 Matsui Rd600 Minerva Krrn /6.95 Amstrad SRD660
K1712/9.96 Philips STU909 KIT23 87.95 Nokia SAT1700 (mainly surface mount) KIT25 116.95 Maapro ST -8
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What
a Life!
Customers, their sets and their quirky ideas. Guidance on the power
supply used in the Grundig CUC7301/3 chassis. More on Dylan.
Donald Bullock's servicing commentary

As I looked through the shop
window the other day I saw

this chap in turned -down gumboots
spring from his car and hurry
towards our door. He came in and
stood on the mat, facing me.

I gave him a polite grin. "Can I
help you?" I asked.

He gave me a glassy look,
jerked his thumb over his shoulder
and remained there.

A minute later I tried again. "Do
you want to buy anything?" I
asked, "or want something
repaired?"

Instead of answering, he jerked
his thumb over his shoulder again.
Perhaps he wants me to get out I
thought.

Then I saw a woman struggling
to get a huge TV set out of the boot
of the car. She managed it, and
headed for our door. Gumboots
opened it for her, as though he was
our doorman.

"Took you long enough" he
commented.

The woman tottered towards the
counter as I sprang round to help
her. The set was a large, heavy
Goodmans 25in. model.

"Gosh" I exclaimed, "however
did you manage to carry that?"

Gumboots was quick to answer
for her. "With 'er 'ands. Telly's
dead. Banged. Do 'im if it's cheap,
nollif it's dear." He turned his wife
round and the two departed.

The Repair
The set was a Goodmans Model
2580. Steven opened it and found a
Ferguson TX92 chassis inside. Its
2.5AT mains fuse FP01 had died
violently. He checked the mains
bridge rectifier diodes and found
that two of them, DP07 and DP09,
were short-circuit. After replacing
them he went on to check the hard -
to -get STP6NA60F1 chopper FET

TP16 which was also short-circuit.
We finally tracked one down at
Willow Vale, part no. 20660TR.
Steven decided to play safe and
order a new TDA4605-3 chopper
control chip (IP01) as well.

When they arrived Steven fitted
them and, before switching on, car-
ried out a careful visual examina-
tion of the chassis to see whether
he could spot anything else that
might have contributed to the prob-
lem. Just as well: there was a nasty
dry and arcing joint at one side of
CP13, the 1.5nF 1.6kV capacitor in
TP16's snubber network. Having
dealt with this he switched the set
on and was rewarded with an excel-
lent picture.

"Thirty quid" Steven said to
Gumboots when he returned.

"Not bad" said Gumboots as he
reached for his wallet. Then he
tapped his wife's shoulder, pointed
to the set and jerked his thumb
towards the car. A real gentleman.

Mrs Merret's Toshiba
Our next customer was nice Mrs
Merret who lives up the road. Paul
gave her a smile.

"It's our telly Paul" she said,
"dead as a doornail, and squealing.
Only I can't get him to you. He's
too big."

"That would be the 28in.
Toshiba" Paul replied, "I'll pop
along and fetch it."

The set's a fairly recent one,
Model 2812DBT. It was squealing
all right. The line output trans-
former, which was running hot, had
shorted turns. We fitted an H.R.
Diemen replacement, type HR7694,
and switched on again. There was
now a raster, but other problems
were present.

When standby was selected with
the remote control unit the sound
muted but the picture remained.

Paul headed for the standby circuit
and found that the 2SC2023 HT
switching transistor Q845 was
short-circuit collector -to -emitter.
Once a replacement had been fitted
there was correct standby operation
but the set still wasn't righf. The
width was an inch too narrow, there
was reduced height, and the picture
geometry was poor.

In the past such adjustments
would have been easy, a matter of
resetting a few potentiometers. But
this chassis uses an electronic
screwdriver system for all picture
adjustments, including the grey -
scale and the first anode voltage.

Using the remote control unit,
Paul pressed F and Video Input
together to select 'menu', then
selected code 1048. After a few
seconds a green M appeared at the
top right of the screen. He then
held button F down while pressing
the Picture Menu button to scroll
up the menu, or button F and the
Sound Control button to scroll
down. Width was adjusted by
selecting WID, and height by
selecting HIT, the Volume +1- but-
tons being used to adjust the set-
tings as required. Once everything
was right the Standby button was
pressed to store the settings auto-
matically.

Gone Again
I don't like Mr Sear!. He's short
and fat and talks quietly on purpose
so that you have to stand close and
funnel your ear towards him.

"It's the Sanyo again Mr
Bullock" he was saying. "When I
first brought it here you said it was
a good set. So I let you repair it,
though it cost eleven pounds. It
went again eight months later and
you said this was just a coinci-
dence. That was nearly a year ago.
Now it's gone again.
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If you'd told me it was going to
do this at the outset I wouldn't have
spent anything on it. Should I
throw away the money I've already
spent by not having it done, or
should I have it done again and
throw good money after bad? This
is the sort of thing that drives peo-
ple to rental, isn't it? My wife is
very upset. Very upset."

"Hmm. Pity I'm not clairvoyant"
I said.

We checked the set's repair
record. The first repair had cost
eight pounds, not eleven. And the
set had then been all right for four-
teen months, not eight. The set had
not failed again after almost a year:
it had been almost two years. The
faults were different, and hadn't
cost much to sort out.

We tried the set and found that it
was dead because one of the mains
lead wires was loose in the plug.

Grundig CUC7301/3
Chassis
Rufus does a few repairs for friends
in a distant village. He brought us a
set that had been giving him trou-
ble. It was a 20in. Matsui 20V1T,
which also comes as the Grundig
T55-730 and is designated the
CUC7301/3 chassis. The 2.5AT
mains fuse S1600 would blow
every week or two, usually when
the set had been on for quite a time.

The power circuit in this chassis
can certainly give trouble. One of
the 1N4007 bridge rectifier diodes
often develops a slight but measur-
able leak. Usually D621, but it's
best to check them all. Or a diode
can go short-circuit, in which case
the UC3842AN chopper control
chip IC630 will often be found with
its side blown out, the chopper
transistor T665 being short-circuit.
The latter device may be a
BUL310P1 or an MJF18004C, but
it's best to use a BUT11AF as the
replacement.

The ZPD3.6V zener diode D663
can go short-circuit or may become
leaky. It's in the chopper transis-
tor's base drive circuit. R661
(22052), which is connected bet-
ween the chopper transistor's base
and chassis, can go open -circuit.

Four electrolytic capacitors -
C661 (111F, 63V), C663 (2.2g,
100y), C656 (2.2g, 100V) and
C667 (wog, 35V) - in the power
supply should always be checked.
We replace C663 as a matter of
course. It's the chopper transistor's
base drive coupling capacitor and is
very close to a large, hot resistor.

Steven pointed all this out to
Rufus.

"Anything else?" he grinned.
"Only one thing" said Steven.

"When you've attended to all these
points, start the set up using a var-
iac. If all is well, dispense with the
variac, plug the set into the mains
supply directly and switch it on. If
the fuse blows, you've forgotten to
replace D663. Do the whole repair
again!

Incidentally there are component
variations in this area with different
versions of the chassis.

Dylan
My piece last month about an old
friend, Dylan, the self-taught TV
engineer, caused a little interest.
One or two other memories of him
came back the other day when
Greeneyes and I were talking about
him.

He was a confirmed batchelor
who made his own daily dinner by
heating a well -filled iron hot pot on
the fire. Afterwards he'd peel a
potato or two, cut up a turnip or a
couple of carrots, and pop them in
to keep it topped up.

"Good stuff, son" he'd say as he
pulled lumps from a loaf and
tucked in.

He didn't like banks much, and
hid his savings around the place.
One night, just as we'd settled with
our pints in the Royal Oak, he gave
out a strangled cry, leapt up and ran
off through the door. He returned a
good while later, smiling rather
sheepishly.

"Sorry about that, son" he said
as he reached for his pint. "Old
Harry brought his set in for repair
today. I lent him an old Ekco valve
set."

"How does that explain your
sudden departure" I asked. "People
have been giving me funny looks."

"I suddenly remembered that I'd
tucked a wad of tenners between
the valves in the line output can" he
replied.

I didn't ask him what chaos he'd
caused at Harry's place.

It was Dylan's view that the
gear -change stick in his Morris
Minor van was too low. One day I
noticed that he had welded a four -
inch extension to it.

"Much better, son" he comment-
ed as I stood there amazed.

He would tackle the repair of
anything electrical or mechanical.
Once I mentioned that my automat-
ic wristwatch had stopped.

"I can handle that" he said,
reaching out his hand.

As I gave it to him I said "I've
given it a rinse out with
Radiospares switch cleaner".

Rufus does a few repairs for friends in a distant village

Without a word or a change of
expression he tipped it back into
my still -outstretched hand and
turned to his beer.

He was brief, truthful and unaf-
fected. At the time Greeneyes and I
were due to fly to America in a
propeller -driven plane. One night in
the Royal Oak I confessed to him
about our safety worries.

"No need, son" he said. "In your
car the pistons are thin little shells,
In that plane they're solidly built
and this big." He held his hands
apart. "The con rods in your car are
thin, like this. In the plane they are
this thick and made of super -hard-
ened steel."

He continued with his compar-
isons and finally finished by point-
ing out that I had done 70,000
miles in my car with no trouble at
all.

His low-key assurances increas-
ingly put me at ease and my wor-
ries were soon banished.

For good measure I said "so
you'd fly to America in that plane
then?"

"No." he replied.
His brother was suddenly killed

in an accident at work. I accompa-
nied him up country to attend the
funeral. On the way Dylan took me
into a clothes shop, bought a black
tie and handed it to me. After the
funeral I spotted him quietly hand-
ing a huge wad of notes to the
widow's father.

"For her?" the man asked.
Dylan nodded briefly, and a

minute later we were away.
Not long afterwards I was to

wear that tie again. To Dylan's
funeral.
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BSkyB's success results
BSkyB reports that its SkyDigital
service had signed up 1.21 million
subscribers by the end of July,
well ahead of the target it had set.
515,000 (43 per cent) were new
customers for BSkyB. Since the
SkyDigital free set -top box offer
started in May, the service has
attracted over 600,000 customers,
a three -fold increase in new
monthly subscriptions. During the
period October 1998 -May 1999
SkyDigital had signed up 551,000
subscribers, 39 per cent of them
new. Set -top boxes were then
being sold at £149-£199 each.
BSkyB's original target for
SkyDigital subscriptions had been
a million by October. According to
Sky, 54 per cent of its customers
in June were new: there was a
slight percentage increase in July.

BSkyB's revenues for the year
ending June grew by eight per
cent to £1-55 billion, but the

With the advent of digital TV, Labgear has re-
entered the outdoor aerial market. A
comprehensive range called SkyLine has been
introduced. The photo above shows the SkyLine
Digital 15. There are ten aerials in the range,
classified as Contract for analogue reception,
Digital, High -gain Digital and Grid Digital for
digital/analogue reception. All aerials for digital
reception incorporate a balun, which is essential
for reliable digital signal reception. Full technical
support for the range is available and Labgear is
to expand it to include FM and DAB aerials. A
comprehensive range of masthead amplifiers
and accessories is available to complement the
aerials. For full details of the products, call
Labgear Ltd. on 01223 366 521.

in loss
company reported a pre-tax loss of ming via cable. The SkyDigital
£388 million compared with a churn (cancellation) rate has so far
profit of £271 million the previous been extremely low at one per cent.
year. This is largely because the BSkyB has suggested that
company allocated £450 million to ONdigital's subscriber numbers
the transfer of its existing 2.5 are lower than claimed, 204,000
million analogue customers to the rather than 247,000 (end June).
new digital service, the cost of the ONdigital has explained the
free set -top box offer and an discrepancy by saying that the
increase in advertising and difference is largely because a
marketing expenditures of £48 number of subscribers had still to
million. To maintain its dominant activate their boxes.
position in the pay -TV market On Sunday August 22nd
BSkyB increased its expenditure SkyDigital launched its Sky Sports
on programmes by £100m: there Extra interactive TV system,
was an eleven per cent increase in which enables viewers to select
expenditure on sports. camera angles, replays, on -screen

The total number of subscribers information and statistics. The
to BSkyB's services, analogue and system works by transmitting
digital by satellite and cable, was parallel information channels that
7.44 million at the end of the year. the viewer can select. During
The number of satellite sub- August the software in SkyDigital
scribers actually fell during the boxes was updated for the
year, but there was an increase in forthcoming Open interactive TV
the number taking the program- service.

Video recording formats
NEC is about to launch, in Japan, the
world's first digital optical disc video
recording system for domestic use.
The player, known as the
GigaStation, records up to two hours
of S -VHS quality video on a 12cm
(CD -sized) disc or, alternatively, up
to four hours of lower quality video.
Each disc, known as an MVDisc
(Multimedia Disc), can store up to
5.2Gbytes of data. The discs come in
a protective cartridge. Other features
include a bookmark function,
indexing, high-speed picture search
and a system that automatically finds
free disc space for one -button
recording.

The GigaStation also provides

non-linear editing and can be linked
to analogue or digital equipment. It
will will go on sale at the equivalent
of about £1,900. Discs cost about
£21. NEC says that the product is
mainly aimed at domestic users. It
plans to produce 30,000 units during
the first year.

A device called the personal video
recorder (PVR) has gone on sale in
the USA. It looks much like a
standard VCR but uses a hard disc
instead of tape for storage. Material
obtained via cable, a satellite dish or
terrestrial transmission is digitised
then stored. PVRs cost about £310
upwards and are currently being
made by Philips and Matsushita.

Discs
Matsushita is to launch the world's first DVD-Audio players this month in
the USA and the following month in Japan. Model DVD-A7 will cost about
£655 and Model DVD-A10 about £850. The company has developed a DVD-
RAM drive capable of reading and writing discs with a 4.7Mbyte or
9.4Gbyte double -sided capacity. The drive can read older 2.6Gbyte DVD-
RAM discs. Optical disc manufacturer Sonopress has developed the DVD-
Plus disc. It can be played by both DVD-Video and CD audio machines. One
side of the disc contains DVD data, the other side CD audio data. The discs
are 0.6mm thicker than a conventional CD or DVD disc but this doesn't
affect playability.
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Cable News
There has been further consolidation
with Telewest, the second largest
cable operator in the UK, buying for
£428m the fifty per cent share of
Cable London it didn't already own.
This will bring it some 200,000
subscribers in north London to add to
the current million or so.

Telewest is to launch a digital
cable TV service in the midlands next
month. During 2000 it will be
expanded to cover the rest of
Telewest's franchise areas. There are
expected to be some 200 channels, a
quarter of which will be reserved for
near -video -on -demand services -
these are to start in about 18 months'
time.

Microsoft and Telewest are to
launch a fast internet service. The first
phase will see the development of a
co -branded narrow -band portal known
as Telewest-MSN later this year. In
early 2000 it will evolve into a
broadband service. The service will
provide download speeds that are up
to a hundred times faster than those
available via a telephone modem.
Microsoft owns just under 30 per cent
of Telewest.

NTL's internet, telephony and
digital TV service has now been
launched across the UK. Call charges
are between 1-3p per minute with
internet access at 1p per minute. A
full package of digital TV, TV-

internet, interactive services and
telephony will cost £15.92 a month
when it becomes available this
autumn. NTL has begun to roll out its
fast-internet service, called HiSpeed
Internet. Surrey and Hampshire will
be the first areas to receive it.

BT has announced launch plans for
an ADSL (Asymmetric Digital
Subscriber Line) service that will
provide high-speed internet access,
interactive operations and video -on -
demand programmes. The technology
has been under development since
1994, and by next spring some 400
exchanges should be equipped to use
it. The system will, via existing copper
telephone lines, give access to these
services ten -forty times faster than is
possible with an existing telephone
modem. Operating speeds are
512kbits/sec upstream and 2Mbits/sec
downstream. As a 'splitterless' system
it can be supplied without needing an
engineer to install it.

Video Networks Ltd. (Videonet)
plans to launch a broadband video -on -
demand service in London this month.
The company was formed in 1992 and
has 140 employees. It has been
running a pilot service and currently
has 600 subscribers in North-west
London. They can receive films, TV
programmes and music videos. The
company aims to have three million
subscribers by 2005.

Video News
JVC has launched a combined
MiniDV/S-VHS double deck,
Model HR-DVS1. It's features
include a digital timebase corrector,
digital 3-D luminance and colour
noise reduction that's claimed to
improve the signal-to-noise ratio by
approximately 3dB, and a digital 3R
picture system that applies edge
correction to the luminance signal.
Insert editing, audio dubbing,
random assembly editing and an
IEEE 1394 (Firewire) digital
input/output capability are other
features. A T -V Link makes it
possible to download TV channel
data. The NexTView Link enables a
VCR timer to be set via an on-
screen electronic programme guide.

Another JVC launch in Japan is
the first Data VHS (D -VHS) recorder
to feature the LS3 extended-play
mode, Model HM-DR10000. At the
LS3 data rate of 47Mbits/sec up to
24 hours of VHS -quality video can
be recorded on a single 480 -minute
video cassette (at the standard D -
VHS data rate, 141Mbits/sec, up to
eight hours of video can be recorded).

The new 480 -minute tapes should be
available next spring. The machine
incorporates a newly -developed
MPEG-2 encoder that makes digital
recording of analogue NTSC signals
possible whether from satellite, cable
or terrestrial off -air sources, or from a
video source such as a camcorder.
The machine's video navigation
system stores details of up to 1,300
recorded programmes. Production of
these machines, priced at the equiv-
alent of about £1,080, is to be at a
rate of 3,000 a month initially. A
European version is being developed.

Matsushita has developed what it
claims is the world's smallest and
lightest MiniDV camcorder, Model
NV -05. It includes a built-in
multimedia card slot that can store
up to 200 still images on an 8Mbyte
memory card.

Sanyo's VHR899E VCR has a
digital picture -in -picture function
that works in conjunction with a tape
library system. The two features
enable viewers to freeze-frame up to
up to eight prerecorded programmes
on a tape.

The latest Manhattan range of satellite
receivers from Eurosat includes two models
that provide both analogue and digital
reception and incorporate a dish positioner.
One of these, Model DSR1500AP, is shown
above. The other, Model DSR2500APCI, has in
addition a dual common interface. There are
three other digital receivers in the range. For
further details contact Eurosat Distribution
Ltd., 1 Oxgate Centre, Oxgate Lane, London
NW2 7JA. Phone 0181 452 6699.

Digital multichannel sound
European pay -TV broadcaster Canal+ and Sony have
jointly developed set -top boxes that incorporate Dolby
Digital 5.1 -channel sound. They will be on show at next
month's consumer electronics exhibition in Berlin and
will, in addition, provide enhanced web -related services
and a number of advanced interactive and multimedia
features. Canal+ and Sony say they are convinced that
digital multichannel sound will play a major role in the
development of digital TV, particularly in Europe. Three
other manufacturers have developed Dolby Digital
STBs for the European market, Panasonic Europe,
Lemon Electronics and Radix.

Business News
South Korean conglomerate Daewoo plans to sell its
consumer electronics division Daewoo Electronics to a
US investment fund, Walid Alomar & Associates. The
move is not expected to have any significant effect on
the UK subsidiary, which has been doing very good
business.

Willow Vale Electronics is to handle, on an exclusive
basis, national distribution of Deccacolour sets to the
independent retail trade in the UK. WVE is also
distributing the full range of Sony products with the
exception of car radios.

Remotes Direct's UK operation is now offering a
trade service. The company has a database with some
200,000 records and stocks a huge range of original
and low-cost replacement remote control units. Phone
0125 681 9913 for details or fax 0125 681 8064.

An agreement has been reached between Safeway
and Amstrad. It will enable the supermarket chain to
sell a range of Fidelity brand products at prices below
those currently available in the high street.

BEAB leaflet
The British Electrotechnical Approvals Board (BEAB) has
published a guide to help consumers understand the meaning
of the various testing and safety marks in use. Copies are
available free of charge - write to BEAB Consumer Guide,
The Courtyard, 30 New Oxford Street, London WC IA 1AP.
Retailers or manufacturers who require copies for point -of -
sale use should phone the BEAB on 01483 455 466.
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The Receiver Front End
The function of the front end of a digital TV set -top
box or receiver is to tune in a modulated RF carri-
er then extract the multiplexed transport stream of

data. There are four stages to this process, as shown in
Fig. 1: tuning; analogue -to -digital conversion; demodu-
lation of the QPSK satellite signal or QAM/COFDM
terrestrial signal; and forward error correction - detect-
ing and correcting errors that arise in the transmission
path.

Satellite DTV Front End
The basic arrangement used for satellite DTV reception
is shown in block diagram form in Fig. 2. This section
of the receiver is sometimes referred to as the channel
decoder.

In this concluding instalment K.F. Ibrahim
describes the initial signal processing that has

to be undertaken in a digital TV receiver of
either the satellite or terrestrial type

The tuner is a self-contained unit whose input is the
first IF signal generated by frequency conversion in the
LNB at the dish. This IF signal consists of a number of
RF carriers that are each frequency modulated by a sig-
nal which is itself a modulated (QPSK) carrier. The
tuner uses a frequency -synthesis tuning system to select
one of these carriers as a second IF signal. This is fol-
lowed by coherent demodulation along the 0° (In -phase)
and 90° (Quadrature) axes (this is similar to chroma sig-
nal demodulation in a PAL decoder). Fig. 3 shows the
basic arrangement within the tuner. The result is recov-

ery of the two original QPSK carriers, I and Q, which
have the distinctive waveshape shown in Fig. 7 last
month. Although they carry digital modulation, they are
analogue signals.

These I and Q signals are fed to a dual ADC which
converts them to two 6 -bit digital I and Q signals. The
sampling rate used for conversion is set by a control sig-
nal from the QPSK demodulator. It's used to control a
built-in voltage -controlled oscillator. Sampling is usual-
ly done at twice the symbol, i.e. phase, rate. The symbol
rate is set by the broadcaster and has to be established at
the receiver before a channel can be selected. If the sym-
bol rate is for example 27,500k symbols per second, the
sampling rate will be set at 2 x 27,500k = 55MHz.

Recovery of the original transport stream from the
QPSK carriers involves two distinct processes. First
phase detection, to identify the carrier phase changes.
This is carried out by the QPSK demodulator. Secondly
data recovery to recreate the original bit stream. This
operation is performed by the FEC decoder.

The QPSK demodulator carries out phase detection of
the I and Q modulation, samples the recovered phases
and quantises each phase change as a 3 -bit coded output.
It normally carries out a number of other functions, as
follows. It estimates the input signal strength and pro-
duces an AGC potential for the tuner. It produces a sig-
nal that's used to synchronise the VCO in the tuner.
Finally it supplies the sampling rate to the dual ADC,
either directly or more commonly via a control input to
a built-in voltage- or numeric -controlled oscillator.

The digitised I and Q outputs from the QPSK demod-
ulator are fed to the FEC decoder, which recreates the
original transport stream data packets. This process
includes carrying out the various error detection and
correction processes.
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The transport packet contains 204 bytes of informa-
tion, including a 4 -byte header (start and packet identi-
fication codes etc.) and a 16 -byte checksum for error
detection and correction, see Fig. 4. The FEC decoder
recovers the data bits and arranges the information in a
way that can be presented to its error detection/correc-
tion section, see Fig. 5.

The first stage here, the Viterbi decoder, carries out
what are known as soft decisions, i.e. whether a received
bit that looks like a logic 0 or 1 is actually a 0 or 1. This
is followed by de -interleaving, which rearranges the bits
in the order they occupied before interleaving was car-
ried out at the transmitter. The final stage is Reed -
Solomon decoding, where hard decisions are carried
out. These determine whether a packet contains errors.
If so, the FEC decoder will try to correct them. Failing
that, the FEC decoder will label a packet that contains
errors so that it isn't used in subsequent signal process-
ing.

The transport stream that emerges at the end of this
process consists of multiplexed packets that belong to
up to four or five different TV programmes. The fol-
lowing demultiplexer selects the packets required for
the selected channel.

DTV front ends are fully programmable and are under
the control of a microprocessor/microcontroller system.
The tuner is normally controlled by an I2C bus as
shown. A full address, data and control bus interface
may be used with the QPSK demodulator and FEC
decoder.

Chips
The number of chips used to build a satellite DTV front
end depends on which manufacturer's chip set is select-
ed for the purpose. For some time the QPSK demodula-
tor and FEC decoder have been integrated as a single
chip. An example is the 64796 chip used in older Pace
decoders.

VLSI's VES1893 chip took integration a stage farther
in incorporating the dual ADCs. This chip is fed direct-
ly by the tuner and provides output packets suitable for
feeding to the demultiplexer stage. The chip is fully pro-
grammable via an I2C bus. The ADCs can be bypassed
to allow direct interface with I and Q digitised baseband
signals. A pulse -width modulation encoder provides
AGC for the tuner.

Terrestrial DTV Front End
The main elements of a DTTV front end are shown in
Fig. 6. The tuner receives modulated UHF signals from
a terrestrial aerial, selects the appropriate channel and
produces a 16-QAM or 64-QAM IF output. Before this
signal can be processed, it's down -converted to produce
what is known as the low IF. Down -conversion removes
the VHF carrier, leaving the baseband modulation. This
is digitised by an analogue -to -digital converter, which
uses a sampling frequency derived from the following
OFDM demodulator. The demodulator retrieves the
original modulating bit stream and forwards this to the
FEC decoder.

These circuit blocks are all controlled by the host -sys-
tem microprocessor via an I2C serial bus. Fig. 7 shows
a typical low IF waveform: the first IF waveform has a
similar shape but with a higher centre frequency and
lower amplitude.

The number of chips used by a setmaker depends on
the level of chip -set integration. LSI Logic, in conjunc-
tion with the BBC, designed the L64780 OFDM demod-
ulator chip, which incorporates the ADC and uses an

Modulated
RF input

RF
signal

First IF
from
LNB

Tuner ADC
Digital
demod

FEC
decoder

Data pockets to
demultiplexer

Fig. 1: Basic elements of a DTV receiver front end.
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M,croprocessor
control

Fig. 2: Block diagram of a satellite DTV front end.
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Fig. 3: Block diagram of a satellite DTV tuner.

Payload Checksum

4

bytes
184

bytes
16

bytes

153731

Fig. 4: Composition of a
transport packet.

204 -byte
transport

188 -byte
transport

pack ets
______-s.

Viterbi
decoder

De -Inter -
leaver

Reed -
Solomon
decoder

packets

Fig. 5: Processing prior to error correction.

FFT (Fast Fourier Transform) demodulator. Some FEC
decoder functions are included.
The basic architecture of the chip is shown in block

diagram form in Fig. 8. Its input is a low IF analogue
COFDM signal with a centre frequency at 4.75MHz.
This signal comes directly from a down -converter,
which shifts the signal from VHF to baseband.

The first operation performed by the chip is AD con-
version, the sampling rate being four times the signal's
centre frequency, i.e. 18.29MHz (4 x 4.75MHz). The
next block is labelled real -to -complex. This takes the
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12v 18Ah SEALED LEAD ACID BATTERIES,
new and boxed, unused pack of 4 £39.95 ref
CYC7 or £15 each ref CYC6
AUTOMATIC CHARGER For the above batteries, charges
2 at once, charge level indicator circuitry. 6 hour charge £10 ref CYC8

A new range of 12v to 240v
INVERTERS

IV400S (400 watt) £89
IV800S (800 watt) £159

IV1200S (1200 watt) £219
ECG MACHINES?isv 10AH BATTS/24V 8A TX Ex
government ECG machines) Measures 390X320X120mm, on the
front are controls for scan speed, scan delay, scan mode, loads of
connections on the rear including video out etc On the front panel are
two DIN sockets for connecting the body sensors to Sensors not
included, Inside 2 x 6v 10AH sealed lead acid batts (generally not in
good condition), pals and a 8,0 24v torroidel transformer (mains in)
sold as seen, may have one or two broken knobs etc due to poor
storage f15 99 ref VP2

SODIUM LAMP SYSTEMS £75.70 Going** Wallin
with 250w or 400 watt 5014T Agro bulb, reflector with bulb
holder and %moil ballast end stertsnutwased) all you nand Is
wire- 250W system ref 34.41, 4001I system 191.52.

PC SUPPORT HANDBOOK nu uiumsto %choicer
guide to building and maintaining PC's. Over 460 A4 pages
pecked with Wchnical dela and diagrams just E10 ref FMK. If
you want 4 copies for E33 ref PC111(2. Also available Is a CO
packed with diagnostic programmes to an. with the book ES ref
PCIIK1

D SIZE NICADS Tagged, 1200mA, 1.2v pack of 4 for to ref
CYC9 or as a pack of 24 for t22 ref CYC10

D SIZE SEALED LEAD ACID BATTERIES
2v 2 5ah rechargeable sealed lead acid battery made by Cyclon
60x45rnm (standard D size) supplied as a pack of 12 or 20 grving you
options for battery configerations eg 12v at 5ah, 24e at 2 5ah, 6v at
10eh These batteries are particularly useful in that you can arrange
them in your pitied to optimise space etc (eg boat ballast etc) Pack of
12 £10 ref CYC4, pack of 20 £16 ref CYCS

HYDROPONICS DO YOU GROW YOUR OWN?
We have a full colour hydroponcs catalogue available containing
nutnents, pumps, fittings, erinromental °onto& light fittings, plants, test
equipment etc Ring for your free copy.

PC COMBINED UPS AND PSU The unit has a total
power of 292 watts, standard mother board connectors and 12 penpheral
power leads for drives etc. Inside is 3 12v 7.2aH sealed lead acid
batteries Backup time is 8 mins atfull load or 30 mins at half load Made
rn the UK by Magnum, 110 or 240vac input .5v at35A, -5v at .5A, 12v
at 9A, -I2v at 5A outputs 170x260x220mm, new and boxed. f29 95
Ref PCUPS2

ALTERNATIVE ENERGY CD PACKED WITH HUN-
DREDS OF ALTERNATIVE ENERGY RELATED ARTICLES.PUWS
AND INFORMATION ETC £1450 REF 0056

AERIAL PHOTOGRAPHY KIT This rocket comes with
a buil in cameral it flies up to 500feet (150 m) turns over, and takes an
aenal photograph of the ground below. The rocket then returns wit" its
filmna its paracute. Takes 110fern Supplied completevnth everything
including a launch pad and 3 motors (no Skil) £29 98 ref astro

PROJECT BOXES Another bargain for you are these smart
ABS protect boxes, smart two piece screw together case rneasunng
approx6N55Q" complete with panel mounted LED Inside you will find
bads of free bits, tape heeds, motors, chips resistors, transistors etc
Pack of 20 £19 95 ref MD2

TELEPHONES Justinthit weeks a hugedenery oftelephones,
all brand new and boxed. Two piece construcbon - Illuminated keypad,
tone or pulse (entchable), recall, radial and pause, highnow and off
nnger switch and quality construction Off ...trite colour and is supplied
with a standard international lead (same as US or modems) ((you wish
to have a BT lead supplied to convert the phones these are £1 55 each
ref BTLX Phones WM) each ref P142 10 off £30 ref 5E2

3HP MAINS MOTORS Single phase 240v, brand new, 2
pole, 340x180mm, 2850 rpm. buittin automates reset overload pro-
tector, keyed shaft (40x16mm)Made by Leeson E99 each ref LEE1

BUILD YOU OWN WINDFARM FROM SCRAP
New publication gives step by step guide to budding vend generators and
propellors. Armed vnth this publication and a good local scrap Yard
could make you self sufficient in electricity' £12 ref LOT81

CHIEFTAN TANK DOUBLE UkSERS 9 WATT+3
WATT+LASER OPTICS Could be adapted for Laser listener
long range comms etc Double beam units designed to fit in the barrel
of a tank, each unit has 2 semi conductor lasers and motor drive units
for alignement 7 mile range, no circuit diagrams due to MOD, newpnce
£50,000? us? E199 Each unit has two gallium Arsenide injection
lasers, 1 x 9 watt, I x 3 watt, 900nm wavelength, 28vdc, 600hz pulse
freq The units also contemn a receiver to detect reflected signals from
targets. £199 Ref LOT4

MAGNETIC CREDIT CARD READERS AND
ENCODING MANUAL UM Cased with flyleeds, designed to
read standard credit carder complete with control elctroncs PCB and
manual covenng everything youcould wantto know about whatshidden
in that magnetic strip on your cardl rust £9.95 ref BAR31

SOLAR POWER LAB SPECIAL 2x 6105" 6V 130mA
cells, 4 LEDs. wire, buzzer, switch  relay or motor t7.99 REF SA27

SOLAR NICAD CHARGERS 4 x AA size £999 ref
6P476, 2 x C size £999 ref 6P477YOUR HOME COULD

BE SELF SUFFICENT IN ELECTRICITY
Comprehensive planswith loaded info on designing systems, panels,

control electronics etc £7 ref PV1

AUTO SUNCHARGER 155)300mm solar panel with diode
and 3 metre lead and MO( plug 12v 2w £12.99 REF AUGIOP3

STEPPER MOTORSerand newstepper motors, 4mm tang
holes with 47 14mm fixing centres, 20mm shalt, 6 35mm diameter, 5v/
phase. 0.7A/phase, 1.8 deg step (200 step) Body 56x36rnm £14 99
ea ref STEPS, packof4for£49 95 PIC based %enable speedcontroller

kit £15 ref STEP7

200mpg fromournewVelosolex
motorized bikes £695 inc vat

Sales 01273 383848

Hydrogen fuel cells
Our new Hydrogen fuel cells are 1v at up tp 1A output,
Hydrogen input, easily driven from a small electrolosis
assembly or from a hydrogen source, our demo model
uses a solar panel with the output leads in a glass of salt
water to produce the hydrogen! Each cell is designed lo be
completely tartan apart, put beck together and expanded to
what ever capacity you like, (up to 1 Owens and 12v per
assembly. Cells cost E79 ref HFC11

We get over 10,000 hits a day
http:/hvww.bull-electrical.com

PHILIPS VP406 LASER DISC
PLAYERS, sc.urr OUTPUT, JUST P T YOUR V10E0
DISK IN AND PRESS PLAY, STANDARD AUDIO AND VIDEO
OUTPUTS, FULLY TESTED AND WORKING. 124.95 PEE VP406

SMOKE ALARMS Mains powered, made by the famous
Gent company, easy fit next to light fittrgs power point Pack of 5E15

ref SS23. pack of 12 £24 ref 5524

4AN 0 SIZE NICADS pack of 4 £10 4AHPK
SENDERKIllontabs all components to build a ANtransrnitter
complete with case E35 ref VSXX2

10 WATT SOLAR PANEL Amorphous sdrcon panel fitted
in a anodized aluminium frame Panel measures 3' by 1' with screw
terminals for easy connection 3' x solar panelt55 reDAN345
Unframed 4 pack (WO') £58.99 ref SOU(
12V SOLAR POWERED WATER PUMP Perfect
fir many 12v DC uses, from solar fotntains to hydroponics) SmaR
and compact yet powerful direct from our 10 watt solar panel
in bright sun. Max hd17 It Max flow = 8 Lpin,1 5A Ref AC8 £18 99

SOLAR ENERGY BANK KIT 50x 6"x 12" 6v solar
panels(amorphous)r50 diodes £99 ref EF112
PINHOLE CAMERA MODULE WITH AUDIO!
Superb board camera with on board eoundi extra small lust 28mm
square (including microphone) ideal for covert survellance Can be
hidden inside anything , even a matchbox' Complete with 15 metre
cable. psu and tv/vcr connnectors. £49.95 ref CC6J

SOLAR MOTORS Tiny motors which run quite happily or
voltages trom3-12vdc. Works on our 6v amorphous 6' panels and
you can run them from the sun' 32mm dia 20mm thick. £1 50 each
WALKIE TALKIES 1 ME RANGE 137/PAM REF 91A030

LIQUID CRYSTAL DISPLAYS Bargain prices,
16 character 4 line, 62)125mm £5.99 ref SMC1640A
40 character 1 line 154x16mm £6.00 ref SMC4011A

YOUR HOME COULD BE SELF SUFFICENT
IN ELECTRICITY Comprehersive plans with loads of info

on designing systems, panels, control electronics etc £7 ref PV1

AUTO SUNCHARGER 1554300mm solar panel with Bode
and 3 metre lead and cigar plug 12v 2w. [12.99 REF AUG10P3.

SOLAR POWER LAB SPECIAL acne ev 130mA
cells, 4 LED's, wire, buzzer, switch  relay or motor £7.99 REFSA27

SOLAR NICAD CHARGERS 4 x AA sire £9.99 re(
64.476, 2 x C size £9 99 ref 6P477

MINATURE TOGGLE SWITCHES These topquality
Japanese panel mount toggle switches measure 35x13x12mm are 2
pole changeover and will switch 1A at 250vac, or 3 A at 125vac
Complete with mounting washers and nuts. Supplied as a box of 100
switches for £29 95 ref SWT35 or a bag of 15 for £4.99 ref SWT34

VOICE CHANGERS Hold one of these units over your
phone mouth prece an you can adjust your voice using the controls on
the Lot Battery (berated £15 ref CC3

REGISTER FOR OUR
ELECTRONIC NEWSLETTERS

BULL-ELECTRICALCOM
BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX .

BN3 SQT. (ESTABLISHED 50 YEARS).
MAIL ORDER TERMS: CASH, PO OR CHEQUE

WITH ORDER PLUS /4.00 P&P PLUS VAT.
24 HOUR SERVICE fle.50 PLUS VAT.

OVERSEAS ORDERS AT COST PLUS We
(ACCESS,VESA, SWITCH, AMERICAN EXPRESS)

'phone orders : 01273 203500
FAX 01273 323077

Sales@bull-electricaLcom

30 WATTS OF SOLAR POWER for just £69,4
panels each emend  and producing 8w, 13v.
PACK OF FOUR £69 ref SOLX
200 WATT INVERTERS plugs straight into your car
cigarette lighter socket and is feted wth a 13A socket so you can run
your mains operated devices from your car battery £49 95 ref SS66

THE 'TRUTH MACHINE Tees if someone re lying by micro
tremors inthervoice, battery operated, works in general conversation
and on the 'phone and TV as welli 012 49 ref TD3

INFRA RED FILM 6' square piece attest* infra red film that
will only allow IR lightthrough Perfect for converting ordinary torches
rights, headlights etc to infra red output only using standard light bulbs
Easily cut to shape 6" square £15 ref IRF2

33 KILO LIFT MAGNETNeodynium.32mm diameter with
arming Cotton the backfor easy mounting Each magnet will lit 33 kilos,
4 magnets bolted to a plate will lilt an incredible 132 Most £15 ref

MAG33 Pack of 4 iiist reg MAG33AA

HYDROGEN FU EL CELL PLANS LCedliofriformatun
on hydrogen storage and production. Practical plansto build a Hydrogen
fuel cell (good workshop facilities required) fft set ref FCP1

STIRLING ENGINE PLANS Interesting it pack
covering all aspects of Stirling engines, pictures of home made
engines made from an aerosol can running on a candler £12 ref ST IR2

ENERGY SAVER PLUGS Saves up to 15% electricity
when used with fridges, motors up to 2A, light bulbs, soldering irons etc

£9 ea ref LOT71, 10 pack £69 ref LOT72

12V OPERATED SMOKE BOMBS Type 3 is a 12v
trigger and 3 smoke cannsters, each canister will fill a room in a very
short space of timer £14 99 ref SB3 Type 2 is 20 smaller cannesters
(suitable for mock equipment fires etc) and 1 trigger module for £29
ref SB2 Type 1 is a 12v trigger and 20 large cannisters £49 ref SB1

HI POWER ZF-NON VARIABLE STROBES Useful
12v PCB fitted with to power strobe tube and control electronics and
speed control potentiometer Perfect for interesting projects etc
70x55mm 12vdc operation £6 ea ref FLS1, pack of 10 £49 ref FLS2

NEW LASER POINTERS 4 5mw, 75 metre range, hand
held unit runs on two AA batteries (supplied) 670nm £29 ref DE-C49J

HOW TO PRODUCE 35 BOTTLES OF WHISKY
FROM A SACK OF POTATOES Comprehensive 270
page book covers all aspects of spurt production from everyday
materials. Includes construction details of simple stills £12 ref MS3

NEW HIGH POWER MINI BUG With a range of up to
800 metres and a 3 clays use from a PP3 this is our top selling bugl
less than r square and a lOrn voice pickup range £28 Ref LOT102

IR LAMP KIT Suitable for octv cameras, enables the camera
to be used in total darleessr £6 ref EF138

INFRA RED POWERBEAM Handheld battery powered
tamp, 4 inch reflector, gives out powerful pure infrared Irghti perfect for
CCTV use, nightsights etc £29 ref PB1

SUPER WIDEBANDRADAR DETECTORoetecis
both radar and laser, XKand KA bends, speed cameras, and all known
speed detection systems 360 degree coverage, fronter
earwaveguides, 1 1"12 7-x4 6' fits on visor or dash £149

LOPTX Made by Samsung for colour TV £3 each ref S552

LAPTOP LCD SCREENS 240x175mm, £12 ref SS51
WANT TO MAKE SOME MONEY? STUCK
FOR AN IDEA? We have collated 140 business manuals that
give you information on setting up different businesses, you peruse
these at your leisure using the text editor on your PC Also included is
the certificate enabling you to reproduce (and sell) the manuals as
much as you like £14 ref EP74

HIGH POWER DC MOTORS, PERMANENT
MP NET - 24v operation, probably about 1/4 horse power,
body measures 100m x 75mm with a 60mm x 5mm output shalt wth a
machined flat on rt Firing is simple using the two threaded bolts pro-
truding from the front £22 ref MOT4

Online
web catalogue
bull-ekctricaLcom

ELECTRONIC SPEED CONTROLLER KIT For
the above motors £19 ref MAG17 Save £5 if you buy them both
together, 1 motor plus speed controller rip is £41, offer price £36 ref
MOTSA

INFRA RED REMOTE CONTROLS made for TVs
but may have other uses pack of 100 £39 ref IREM

RCB UNITS Inline IEC lead with fitted RC
breaker. Installed in seconds. Pack of 3 £9.98
ref LOT6A

On our web sites you can
1. Order online.
2. Check your premium bonds.
3. Enter our auction or build your own.
4. Add E.commerce to your own site.
5. Discover our software site, optical site,
hydroponics site, holiday home exchange
site, inkjet site, hotels site.
6. View our web camera.
7. Invest in our future.

http://www.bullnet.co.uk
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DIGITAL TV

`real' input signal, centred on 4.75MHz, and produces at
its output a complex signal centred on 0Hz. The complex
signal is fed in parallel to the timing synchronisation block
and the FFT processor block.

The timing sync block produces an output to control the
VCXO (Voltage -Controlled Crystal Oscillator) that pro-
vides the ADC sampling frequency. The FFT block has
four modes of operation. It can perform either a 2k or a 4k
point transform, and can do this in either direction.
Forward FFT is used in a DTV receiver front end: inverse
FFT is used in applications where the chip provides
OFDM modulation. An output from the FFT section is
used for frequency synchronisation - the output from the
frequency sync block adjusts the down -converter frequen-
cy and also provides AFC for the tuner.

The FFT processor generates the I and Q components of
each OFDM carrier and demodulates them, recreating the
original modulation symbols. Its output is therefore the
original stream of bits used to modulate the OFDM carri-
ers at the transmitter.

This is followed by further processing: phase -error cor-
rection and de -interleaving. The former is carried out in
the block labelled CPE (Common Phase Error) correction
and by Viterbi decoding with CSI (Channel State
Information) data. De -interleaving involves symbol and
bit rearrangement in that order. Finally, the data from the
convolutional de-interleaver is passed out to the following
FEC chip.

Single -chip Channel Decoder
Further integration has reduced the chip count by incorpo-
rating the OFDM demodulator and the complete FEC
decoder in a single chip. An example of this is VLSI
Technology's VES9600 single -chip channel decoder, a
system -on -a -chip (SoC) device that uses OAK as its core

AFC

AGC

AGC

Input V

from
aerial DTT

tuner
IF wn-

converter

AFC

Low
IF

ADC

Sampling

Frequency sync

OFOM
demod

FEC
decoder

1°C bus

Host microprocessor control system

Fig 6: Block diagram of a DTT front end.

Fig. 7: Typical low -IF waveform. Trace is from a digital storage oscillo-
scope.
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IF
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Real- t -
complex
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Viterbi
decoder

Symbol
de -interleaving

Bus
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Fig. 8: Block diagram of the L64780 ADC/OFDM demodulator chip.
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1,0generator
and
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Numerically -
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demod correction
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processor

(sync)
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Transport
stream

Fig. 9: Block diagram of the VES9600 single -chip channel decoder.

processor. It incorporates an ADC,
OFDM demodulator and FEC decoder:
2k/8k FFT is provided and 16-QAM
and 64-QAM can be handled. Fig. 9
shows a block diagram of the device.

f

is a Training Consultant and Senior
Lecturer at the College of North West London. This
article is an edited extract from the second edition o
Mr Ibrahim's book Television Receivers, which is
published by Longman.
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Reports from

Christopher Holland

and Hugh Cocks

Satellite Notebook
An Inverted Universal
LNB
We were having problems with an
installation: the high -band signals
from Astra 2A at 28.2°E couldn't
be found. A spectrum analyser was
being used to monitor the signals,
and showed that there was a noise
output from the LNB. When the
dish was moved farther west, low -
band Astra 1 (19.2°E) analogue sig-
nals suddenly appeared. But the
22kHz tone was switched on: it
should be off for low -band recep-
tion, on for high -band reception.
When I switched the tone off, Astra
1 digital signals appeared. The
LNB was clearly faulty and a
replacement provided normal oper-
ation.

Back in the workshop one
evening I tried, as an experiment,

Table 1: New Astra Digital Channels

Frequency Pol
(GHz)

New channel(s)

11.895 V MN Extra (632), MN Base (633),
MTV Classic (636)

12.110 H U Direct Films (800-811)
12.207 V Sky Sports Extra (404)
12.246 V Eurosport UK (419)

BBC Parliament (508) has moved from 12.148GHz H
to 12.129GHz V.

The Open TV promotion at 12.246GHz has closed.
Other Open transmissions are at 12.012GHz V. Open
TV shopping etc. is at 11.992GHz H.

Sky Sports 1, 2 and 3 (401, 402, 403) at 11.934GHz
V are available only with special receivers that are
installed in pubs - they are not always on air. The
usual Sky Sports programmes continue at
11.758GHz H (1 and 2) and 11.914GHz H (3).
11.934GHz V continues to carry the programmes
previously listed plus Playboy/Adult (981).

Remember that the listings are subject to change,
being automatically updated in digibox memories.

connecting the inverted -output
LNB to our 28.2°E dish and repro-
gramming a Sky digibox's LNB
menu. It can be set for high -band
selection with the 22kHz tone off.
When the receiver was powered up
from cold it started to find the
satellite all right. The familiar
"searching for listings, please wait"
message appeared, together with
the clock. Presence of the clock is a
sure indication that the receiver has
locked to the satellite when mains
power has been applied for the first
time. Within seconds however "no
satellite signal is being received"
appeared on the screen. The only
explanation I can think of is that a
command in the Sky digital trans-
port stream tells a digibox that the
22kHz tone must be present for
high -band reception. If this was
tried with a non -Sky digital signal,
such as RAI at 13°E, the digibox
might work all right! C.H.

Astra Digital Channel
Update
Some channels have been added
since the Astra digital channel list I
included in this column in the June
issue. These are shown in Table 1,
which should be used in conjunc-
tion with the previous list. The
electronic programme guide num-
bers are included in brackets.

I have heard of a case where a
faulty digibox tuner produced inter-
mittently frozen pictures with cer-
tain transponders only. A knowl-
edge of the transponder allocations
can help identify a problem of this
kind. C.H.

Analogue Test Pattern via
Astra 2A
After an interlude of a few months
a PM5544 test pattern has reap-
peared via Astra 2A. It's helpful for
locating the satellite if you don't

have a spectrum analyser to hand.
The frequency is 12.324GHz, with
vertical polarisation, and there's an
analogue stereo sound track on
7.02/7-20MHz subcarriers.

LNB skew is easy to check.
Switch the analogue receiver to
horizontal polarisation: there should
be no test pattern. With a Pace ana-
logue receiver a blue screen with
the message "no signal" should
appear. To remove this display to
check for very weak signs of the
test pattern, press button F followed
by store in quick succession.

I deliberately misaligned our
workshop dish so that some
SkyDigital signals were just at the
threshold limit and freezing, then
took a look at the test pattern. It
was very noisy indeed, at least 3-
4dB below the FM video threshold.
Had programme material been pre-
sent instead of the test pattern it
would not have been watchable.
This shows the benefit of digital
signals in relation to dish size. C.H

Nokia 96005
One of these digital receivers had
been in use for a year or so to
receive NRK International
(Norwegian TV) from Intelsat 707
at 1°W. The owner then phoned to
say that it had suddenly produced
the "no signal" display.

The 9600S was being used in
parallel with a MAC receiver to
pick up other Scandinavian TV sig-
nals from this satellite. The fact
that the MAC receiver was working
well indicated that the LNB was
OK.

When I went into the "advanced
channel search setup" menu (a sub -
menu of the main installation
menu) I noticed that there was
almost no red -bar display at the
bottom of the screen. This is an
indication of the receiver's AGC
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SATELLITE

voltage: normally the Norwegian
signal at 11-174GHz horizontal
would produce a deflection of at
least a half to two thirds.

Because the elderly MAC
receiver couldn't tune above
11.5GHz, a 10GHz local oscillator
LNB was in use. In northern
Europe a universal LNB will give
reception of other, high -band sig-
nals from the Thor satellites, which
are co -located with Intelsat 707, but
in southern Europe their signals are
barely detectable.

The top line in the Nokia receiv-
er's advanced channel search setup
menu is the "antenna configuration
name" option, which lists up to
eight different satellite/LNB combi-
nations. It said that for the NRK
signal the receiver was set to option
8, "other satellite no. 2". The menu
that controls this can be found by
pressing the remote control unit's
green "exit" button at this point,
then entering the "antenna configu-
ration" submenu from the main
installation menu.

I called up the antenna configu-
ration submenu and found that the
receiver thought a universal LNB
was in use. So I reset this to

10GHz. When I went back into the
search mode the receiver found
NRK first time, with a good red -bar
AGC deflection. Unfortunately
when the receiver was switched to
standby then on again it had forgot-
ten that the LNB was a lOGHz
type, defaulting to the universal
LNB setting!

I decided to try leaving the LNB
type set to universal and entering a
250MHz lower channel frequency,
10.924GHz. But digital receivers
are too clever for this dodge: the
signal is found, then the correct fre-
quency (11.174GHz) is stored in
the EPG. So when you select the
signal from the EPG it's not there!

When the Nokia receiver has a
conditional access module (CAM),
a viewing card is inserted and a
coded channel is being picked up,
the "reaction time" to remote -con-
trol menu commands is much
slower than 'normal'. I wondered
whether this might be contributing
to the problem. So I pulled out the
CAM module and tried storing the
channel yet again. No difference!

I then decided to try a software
upgrade. The software information
is carried on the NRK channel, so I

carefully restored the I OGHz local
oscillator option and went to
"receiver upgrade" from the main
menu. A new version was avail-
able, so this was downloaded. The
process takes about seventy min-
utes, during which time there must
be no power or signal interruptions.
The results were exactly the same
when the new software had been
installed!

I eventually managed to per-
suade the receiver to remember the
10GHz local -oscillator setting by
storing this as the LNB type at each
of the eight dish options. After
repeatedly switching the receiver to
standby then on again, and unplug-
ging it from the mains supply sev-
eral times, NRK came up without
fail each time.

It's quite possible that the cause
of the trouble was sparking in a
nasty three-way, two -pin adaptor
into which the owner had plugged a
free-standing lamp, the Nokia
receiver being connected to the
mains via an adjacent socket.
However that might be, the receiver
has now been behaving impeccably
for some time. I hope I don't see it
again in the near future! H.C.

HOW DOES YOUR EQUIPMENT MEASURE UP? AT STEWART OF READING THERE'S ALWAYS SCOPE FOR IMPROVEMENT!

PHILIPS PM3217 -
Dual Trace 50MHz Delay

VERY GOOD OSCILLOSCOPE
including 2 probes, Pouch
and Front cover ogro
Grey Version, not
including probes etc
from 421=0

0S300. Dual Trace 20 MHz. Lightweight.

Very good value.

, Only

£160

It7`. "': TH S IS THE BEST

CHEAP SCOPE

. YOU WILL EVER

Gould 0S1100. Dual Trace 30 MHz.
BUY!!!

Delay. Very Bright. Supplied with

manual and 2 probes.
£200

TEKTRONIX 2215 - Dual Trace 60MHz
Sweep Delay.

Includes 2

probes. Only

TEKTRONIX 400 Series
is.

468 Digital Storage Dual trace 100MHz Delay £550
466 Analogue Storage Dual Trace 100MHz Delay £250

485 Dual Trace 350MHz Delay Sweep £750
475 Dual Trace 200MHz Delay Sweep £450
465 Dual Trace 100MHz Delay Sweep £350

HC 3502
Dual Trace 20MHz

5mV-20V/Div: 0.2m secs -

0.5. Sec/Div: X -Y: 05

Magnifier, TVSync etc.

Unused £180

TEKTRONIX 2445

4c 150MHZ

Delay Sweep Cursors Readout. Only £700

MARCONI 6311 Prog Sweep Gen 10MHz-200Hz......... £4000

H.P. 8657A Synthesised Sig Gen 100KHz-1040MHz £250

H.P. 8656B Synthesised Sig Gen 100KHz-990MHz. . £150

H.P. 8656A Synthesised Sig Gen 100KHz-990MHz... £125

GIGATRONIC 7100 Synthesised Sig Gen 10MHz-20GHz. £600

MARCONI 2017 AVM Phase lotted Sig Gen 108)1z-1024Mez £120

H.P. 4275A LCR Meter 10101z-10MHz £275

H.P. 4192A LF lmpedence Analyser 5Hz-13MHz. £500

H.P. 89036 Distortion Analyser E75

MARCONI 2305 Mod Meter 500KHz-2GHz trom..................£90

FARNELL AMM2000 Automatic Mod Meter 10Hz-2.46Hz Unused.. £1250

WAYNE KERR Inductance analyser 3245 £2000

H.P. 81126 Pulse Generator 50 MHz. (1 250

DATRON AutoCal Mudimeter 54-7X digit. 1065/106'
frc 0300-608

RACAL 1998 Frequency Cos', ECF £400

H.P. 8640A
AM/FM Sig Gen

500KHz-1024M

500KHz _ 512MHZ version -E250 £450

OSCILLOSCOPES

PHILIPS PM3082 2+2 Ch. 100MHz Delay etc

TEKTRONIX TAS 465 Dual Trace 100MHz Delay etc......

TEKTRONIX 2465A 4 Ch. 350MHz Delay etc

TEKTRONIX 24458 Dual Trace 150MHz Delay etc.......

TEKTRONIX 2205 Dual Trace 20MHz.

KIKUSUI 6100 5 Trace 100MHz Delay...

EKTRONIX 2430 Dig Storage Dual Trace 150MHz

TEKTRONIX 2212 Dig Storage Dual Trace 60MHz..

no
£800

£225

£150

£30

£425

£1000

£750

FLUKE SCOPE METERS
Models 93/96/99. Dual Trace 50MHz

+ Digital Storage etc.
Unused from £400 to £650

STEWART of READING
110 WYKEHAM ROAD, READING, BERKS. RG61PL

Telephone: (0118) 9268041. Fax: (0118) 9351696
Callers Welcome 9am-5.30pm Monday to Friday (other times by arrangement)

SPECTRUM ANALYSERS

H.P. 3595E 9KHZ-6.5GHZ with Opts 004/041/101/1051110

857171A Card and 85024A High Freq Probe .... . £9000

H.P. 8590A 10KHz-1.86Hz (75 ohms).

H.P. 85588 with Main Frame 100KHz-1500MHz

£2.250

£1,250

H.P. 8536 (Dig Frame) with 8559A 100KHz-21GHz...E2.750

H.P. 3582A Dual Channel 25Khz 12.000
AOVANTEST TR4131 10KHz-3.5GHz.. £3.000

MARCONI 2382 100Hz-400MHz High Resolution__ £2.250

MARCONI 2370 30Hz-110MHz from 1500
B 8 K 20330 Signal Analyser £1,500

HP1I1 Systems 8553 1KHz-110MHz from ...............£500
8554 500KHz-1250MHz from £750

MARCONI TF2015
AM/FM Sig Gen 10-520MHz ail

RACAL 9008 Automatic Mod
Meter 1 5MHz - 2GHz ono

FARNELL LF1 SINE/Sq
MAO 4 1 Oscillator 10Hz - 1MHz OD
LEVELL TG200DMPRC Oscillator 1Hz-1 MHz Sine/Square.

Meter. Battery Operated.

Batteries not suppied) £50

Classic AVO Meter -

A Digital AVO DA 116 3.5 digit

Complete with Batteries 8 Leads

Only ED
POWER SUPPLY Model HSP3010
0-30Volts: 0-10 Amps Current Limiting.

2 Meters.

Used £160

GOODWILL GFC 8010G FREQUENCY COUNTER Range

1Hz-120MHz 8 Digit Display 15mV

RMS Sensitivity Unused £75177,-,
GOULD J3B Sine/Square Oscillator 10KHz-100KHz. Low

THANDAR TSA1000 Spectrum Analyser Adapter 1GHz........2300

THANDAR T0201 Digital Storage Unit 200 KHz..................E125

THANDAR TF830 Counter 1.3GHZ.. _El 25
THANDAR TG503 Pulse/Function Gen. 0.005Hzi5MHz........ £325

THANDAR TG502 Sweep/function Gen. 0.005Hz-5MHz........£275

TEKTRONIX P6109B Probes with Readout.

SPECIAL -
LIMITED

QUANTITY

MARCONI 2022E
Syn AM/FM Sig -Gen. 10KHz-1.0 G

Up to +10dBm output, phase mod. LCD display.

keyboard entry etc. Small art
only

LOOK - NOW ONLY £475

MARCONI 2019A
Synthesised AM/FM Sig Gen 80KHz-I040MHz

LCD display Keyboard entry.

Fully Tested - In Good Condition

A classic bench multinieter
Solartron 7045. 4X digit bright
LED. Working with leads. Only

It s so cheap you should
have one as a spare £30

GOODWILL
GVT427 DUAL CHANNEL
AC

MILLIVOLTMETER
10µV 300Vin 12 Ranges
Frequency 10Hz-1MHz
Used £100 Unused £125

SOLARTRON 7150 DMM 6.5 digit

True RMS IEEE.. E225

FLUKE MULTIMETERS

TYPE 8050,9 4/, digit 2A True RMS

TYPE 8010A 3/, digit 10 Amps

TYPE 8012A 3X digit 2 Amps

0100

0/5

£60

FARNELL L30/2 Bench PSU 0-30 Volts: 0-2 Amps Constant DC

Outputs/Current Only £00

THURLBY PL320GP, Digital 30 Volts: 2 Amps GPIB £150

ROY OTHER POWER SUPPLIES AVAILABLE

Used Equipment - GUARAN
This is a VERY SMALL SAMPLE OF STOCK. SAE

before ordering. CARRIAGE all units £16. VAT

TEED. Manuals supplied.
or Telephone for lists. Please check availability
to be added to Total of Goods and Carriage.
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Satellite WORKSHOP
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Pace MSS300
The reported fault was no sound.
This turned out to be the case, but
in addition the receiver didn't pro-
duce any decoder messages and the
picture was intermittently scram-
bled. As a first step I checked the
contrast setting, which proved to be
correct at 4.

The cause of the no -sound
symptom was the MSP3400 audio
processor/routing chip U14. This is
quite a common fault. It can fail
when the nominally 5V supply is
high. I checked it and found that
the reading was 5.5V - even after
replacing the 22µF and lOg capac-
itors near the TEA2018A chopper
control chip. So I turned the board
over and found the 9.1kS2 surface -
mounted resistor R56 that trims the
output voltages. When this resistor
had been changed to 8.2k0 the
supply was at a more reasonable
5.25V. That should improve the
reliability.

The cause of the intermittent
decoder fault was not obvious, so I
replaced the PTV111 sync separa-
tor chip U12 and the associated

503kHz ceramic resonator and 1µF
capacitor C109 (use a non -polarised
type). That almost did the trick, but
the video level was on the low side
and the picture was still scrambled
from time to time.

There was a suspicious burn
above a surface -mounted transistor
that was towards the rear of the
board. It was marked "3B" and was
a BC856B. So I replaced it with a
BC857C, which has a slightly high-
er current rating. The receiver then
worked correctly.

Nokia SAT1700
This receiver was brought back
"under guarantee". It never ceases
to amaze me that people will claim
"it's the same fault as before" when
the symptoms are totally different.
Last time the receiver had been
dead. It now had a blank screen -
apart from the channel identifica-
tions.

"Told you so" said the lady, "no
picture, same as before."

I didn't bother to argue, even
though there were perfect pictures
with the German channels. She
went off to Sally's Café for a cup
of tea while I pushed all the other
"urgent" jobs aside to check her
receiver.

I fitted a 5V wire link to the
decoder, since a bad connection in
the ten -pin header is a common
fault. When this had no effect I
replaced the TEA2029C chip. No
better. I was becoming alarmed,
and replaced the 4.7g electrolytic
capacitor nearby. I was sure that
the cause of the problem was lack
of sync pulses. Finally, I realised
that I had overlooked the obvious
thing and replaced the 503kHz
ceramic resonator. Success! This
little fellow is very fragile, and can
be damaged by knocks.

When the owner returned I pre-
sented her with the bill. She fumed
and argued and finally announced
"Right! I'm ringing Trading
Standards."

I'm used to this. I picked up the
phone and punched in the number.

"Hello. Trading Standards?
Good. Hold, please, I have a call
for you." I handed the phone to her
and then went out the back to make

myself a cup of tea.
When I returned she had gone

and the phone was back on the
hook. I pressed redial and a famil-
iar voice answered.

"Did you put her right?" I asked.
"Good, thanks."

We've had to go through this
routine over the years. I picked up
the cheque and went back to my
workbench.

I think of myself as a benefactor.
She would have lost the case had it
gone to court.

Pace MSS100
Some bathroom scales weighed
heavily on my mind the other day.
Well actually it was a Pace MSS100,
which looks remarkly like bath-
room scales.

Arthur is in charge of the local
railway crossing. It's a tedious job,
as we see about one goods train a
month. There's a heap of scrap iron
beneath his cabin, with a cleverly
disguised, rusty satellite dish
amongst it. A length of rust -
coloured coaxial cable carries the
signal to his cabin, where an
MSS100 produces pictures on a
tiny portable TV set. I'm not sure
whether the authorities know about
this little distraction, and I'm reluc-
tant to ask.

Anyway, Arthur brought me his
receiver and explained that all of a
sudden the only picture he could
see was a blue screen with the
words "no signal" on it. He'd had
Joe around to check the dish, which
was fine.

The MSS100 remained on test
all morning without showing the
fault symptom. As I then needed
the bench space, I dismantled the
receiver - using my penknife to
release those nasty plastic clips
beneath. I resolderd the notorious
dry -joint at diode D18, then
screwed the unit back together.
This should have done the trick.

Unfortunately it hadn't. Arthur
was back next day with the same
problem. He'd borrowed an
Amstrad SRD400, which worked
perfectly, but he wanted to watch
Channel 5 and the older receiver
wouldn't tune low enough. So the
MSS100 was now "urgent".
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Once more I left the receiver on
soak test. It sat there for five hours
before the blue screen appeared. I
switched off the blue -screen gener-
ator by pressing F then store, and
was rewarded with a totally blank
screen. Use of freezer and the
hairdryer failed to bring the picture
back, but I could hear normal
sound that altered when I changed
channels.

It seemed to me that the tuning
and audio sections of the receiver
were OK, the cause of the trouble
being an interruption that affected
the video signal path. It was proba-
bly a decoder fault, but there might
just be a sync separator problem.
So I replaced the PTV111 chip, the
1µF electrolytic capacitor and the
503kHz ceramic resonator next to
it. These items commonly fail in
the MSS100, but I was guessing.

I left the MSS100 on test over
night, and Arthur collected it next
day. He hasn't been back since, so
the repair must have been success-
ful. He'll probably come and pay
me one day.

Pace Apollo 120
This model is really an MSS200
without the channel number dis-
play, and I suppose you could call
both of them cut -down versions of
the MSS300 - they share a com-
mon PCB. The MSS300 differs in
having a twin -input tuner, a vacu-

um fluorescent display and a differ-
ent microcontroller chip (two if
you count the one on the display
panel).

I was less than pleased when
Wossname up Church Street turned
up with an Apollo board under his
arm. It should always be transport-
ed in its metal cabinet - to guard
against physical damage as well as
static electricity.

"No pictures" he said, sorrow-
fully. "It ain't the tuner, 'cos I've
tried two. Anyway, be a good chap
and do it cheap. I'll be in the
Swan."

We have a sort of love -hate rela-
tionship. He winds me up and I
take it without hitting him. He
loves it and I hate it. But occasion-
ally he pays me cash, so I tolerate
it. I just wish he wouldn't attempt
to repair things he doesn't under-
stand.

The tuner appeared to be secure-
ly soldered in, so I put the receiver
on test. The capacitors in the power
supply had been replaced - as evi-
dence of this there were vast quan-
tities of brown flux that had appar-
ently been ladled on with a trowel.
Where does he buy his solder?
There were flickering pictures from
the decoder scart socket, but there
was no audio at all and no video
from any other socket.

I consulted the circuit diagram
and narrowed the fault area to a

Test Case 442
"Milky picture before 4.30 Tues PM" the job card said. So at 2
p.m. Doc Colin was there at the doorstep of Snoring Cat Cottage
(honestly! - it's next to a house called Green Gore). There were
no snoring cats present on this occasion, but there was a rather
irate lady and a big rental Tatung TV set. The picture was very
flat and lacked contrast, and the contrast control keys on her
remote control unit had negligible effect on it.

The Doc tried another zapper, which did no better, then
arranged for help from the workshop to get the set on to the van.
Being used to a 28in. screen, the rental customer was very
unhappy with the loan set's 21in. picture. So this became an
urgent job.

The set went straight on to TechnoCrat's bench. Then,
because Cathode Ray has much experience of Tatung tellys, it
became a sort of joint effort between them. You might think
that this would have speeded up the job. It didn't! The set in
question was fitted with the Tatung B chassis, and its flat pic-
ture was present whichever channel was selected. A check with
the service manual showed that an I2C control bus is used to
pass the user's requests from the control processor chip IC701
to the colour decoder chip IC552, which is mounted on its own
daughter board.

An I2C bus is a fine thing indeed, but it's not really possible
to analyse the data on it in the workshop. Since all the other
functions worked, and because the contrast up/down keys had

Jack Armstrong is willing to try to sort out readers'
satellite TV receiver problems via e-mail. You can
reach him via the Internet at:

jacksat@netcentral.co.uk

One model per message - state make/model and
fault symptoms. If you have no e-mail facilities you
can write to him c/o Television, Room L302,
Quadrant House, The Quadrant, Sutton, Surrey
SM2 5AS. Please enclose two first-class stamps.

small part of the board. When I car-
ried out a physical examination I
saw an obvious brown mark above
a transistor that I identified as Q42.
It's a BC856B (see previous Pace
MSS300 fault note). A BC857C fit-
ted in this position produced a nice,
clear picture.

The capacitors seemed to be
fine, so I replaced the MSP3400
audio processor/routing chip and
was rewarded with good audio as
well.

Hope at Last
A month ago I would have said that
the analogue satellite receiver
repair market is dying. But there
are, fortunately, still people willing
to pay money to get these receivers
going again.

some slight effect on the picture (best seen with the brightness
turned right down), it was surmised that the operation of the
control bus was probably OK. Maybe one or other of the two
chips just mentioned was faulty? Well, the control chip is on the
motherboard while the colour decoder module can be un-
plugged. There were several ex -rental TV sets lying around in
the workshop. The colour decoder module was removed from a
known good set and fitted in the patient on the bench. It made
no difference, while the suspect panel worked as it should in the
good set. So the cause of the trouble was not the colour decoder
chip or its peripheral circuitry. This test also eliminated R555,
which was ringed in pencil on the circuit diagram with a note to
say that it can be the cause of contrast problems.

Where next? The level of the video output from the IF/detec-
tor module was checked and found to be within the specification
given in the manual - about 1.5V peak -to -peak. So our sleuths
didn't try swapping IF modules which, in this chassis, are also
pluggable. Another idea struck TechnoCrat, based on previous
battles with a variety of TV sets: a fault in the beam limiter cir-
cuit. The usual trouble here is change of value of the resistor
used to apply a bias to offset the negative voltage at the earthy
end of the LOPT's EHT overwinding. The relevant resistor in
this chassis is R452 (18k0), on the main PCB. But there was
nothing wrong with it! So what was causing the trouble? For the
solution, turn to page 863.
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The RSD
Communications

ODM300 digital
satellite TV

receiver

Free -to -air Digital
TV Reception
Ian Martin has been trying out an RSD ODM300 digital satellite
receiver to obtain free -to -air reception of the many channels that
don't require a subscription

The race to gain digital TV customers by offering
`free' receiving equipment may have convinced
the viewing public that digital TV is all about tak-

ing out a subscription. This is not so: there are plenty of
free -to -air digital TV channels that are available from a
number of satellites - even trusty old Astra at 19.2°E.
All you need to get them is a suitable receiver.

Almost all these free -to -air channels are, admittedly,
foreign -language ones - though many of these lan-
guages are not foreign to large numbers of those who
live in the UK. As an example, there are about twenty
free -to -air Italian channels available from Eutelsat's Hot
Bird position at 13°E. This is in addition to other
European channels and many more from Africa, the
Middle East and the Far East.

Equipment Required
What's needed to receive these channels? Generally
speaking, most analogue TV signals are present in the
frequency range 10.7-11.7GHz while digital signals
tend to be in the range 11.7-12.75GHz. A tone -switched
universal LNB covers this whole range by using two
separate local oscillators: the tone signal from the
receiver selects the local oscillator and thus the band
required. This technique is used by SkyDigital installa-
tions, though no digital channels are currently transmit-
ted in the lower half of the band. If you have an older
digital receiver that doesn't provide tone switching, you
will require either a `DBS' band LNB that covers only

the top half of the band or a `tone -inserter' switch that
will provide the 22kHz switching signal to control a uni-
versal LNB.

Along with a suitable LNB, a satellite dish of say
80cm or larger diameter is required. While it's true that
digital signals are more `robust' than analogue ones, a
small dish is not advisable. This is because with a digi-
tal signal there is either a picture or not: there is almost
no `graceful failure' margin. If the signal strength is
reduced because of weather conditions, the picture will
suddenly disappear. So you need to err on the generous
side. I've tested a 60cm dish with success in good
weather, but I would rather not risk a call-back because
of rain.

Lastly a suitable receiver is required. Many models are
available from firms such as Nokia, Echostar and
Manhattan. I have recently been trying an ODM300
from RSD Communications. It tunes across the entire
band, will work with several types of LNB including
DiSEqC types, and has a built-in signal -strength meter.
It's also equipped with a teletext decoder. The most
impressive factor was that at the time I purchased it the
price was under £200.

Its sister model ODM300CI is more flexible, having
an LNB loop -through for an analogue receiver,
improved user software, higher -resolution graphics and
fonts, and a conditional -access module (CAM) slot.
This slot is similar to a card slot in a PC. It can accept
modules for various types of encryption such as
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Viaccess and Irdeto. Although, for copyright reasons,
these modules are not normally available outside the
intended regions, you sometimes find them advertised
in satellite magazines. Use of one of them can signifi-
cantly increase the number of channels it's possible to
receive, especially Italian and French ones. Because of
its increased flexibility, the ODM300CI will probably
replace the ODM300 in due course.

It is very unlikely that a Videoguard CAM will ever be
made available to provide SkyDigital reception via a
`free -to -air' receiver. You could however try to use a
SkyDigital receiver for free -to -air reception. The prob-
lem is that without a subscription the Sky receiver costs
almost twice as much as an ODM300. In addition there
have been reports that Sky receivers tend to 'forget' the
settings of non -Sky channels, and they are apparently
limited to signals with symbol rates of 22,000 or 27,000.
But it may be worth a try if the customer already owns
a Sky system. It would be necessary to provide a second
dish and LNB, plus an LNB switch, because Sky Digital
receivers have only one LNB input.

Dish Alignment
A digital system is more tricky to set up than an ana-
logue one, because a digital receiver requires some time
to acquire the signal, recognise the data stream and
decode it to produce a picture. Even a bird momentarily
flying in front of the dish can cause loss of the signal for
a few seconds as the receiver re -acquires the data
stream. You would thus be very unlikely to be able to
find a satellite by the 'wave the dish around until you get
a picture' approach. But, being professional, we would
never try that anyway.
If you don't have access to a digital signal -strength

meter you can make use of the fact that most digital
channels are transmitted from satellites that also carry at
least one analogue service. So you can use an analogue
meter and receiver to position the dish, then substitute
the digital receiver. If the ultimate owner of the system
is a satellite enthusiast he may well want to be able to
receive both types of signal, in which case a dual uni-
versal LNB can be fitted. I personally use a Grundig
universal twin LNB.

It can be helpful to maximise the signal using one of
the analogue channels, as these show the onset of noise
more readily. I tend to use the Viva analogue service
(the German music channel) in the case of reception
from 13°E as it's one of the weaker analogue signals.
Once the dish has been aligned, weather -proofed and the
cable installed, you can move indoors and concentrate
on setting up the receiver.

Features of the ODM300
The ODM300's front panel is simple, with only power
and channel up/down buttons. A green LED display
indicates the channel number being received and,
momentarily when power is first applied, the software
revision number. A flashing dot at the bottom right of
the display indicates loss of signal lock, a static dot indi-
cating signal lock. The rear panel has the usual connec-
tions: one F connector for the LNB input; RF loop -
through aerial connectors; two scart connectors; and
phono audio output sockets. There is also a 9 -pin D con-
nector to provide a link with a PC. A remote control
unit, batteries, a manual and scan and RF cables are
included in the carton.

The ODM300 has teletext and an extensive on -screen
menu system. All the set-up and tuning functions are
menu -controlled. Menus enable the channel settings to
be edited and reorganised, something that's not possible

with Sky receivers. Fortunately the name of a digital
channel is transmitted as part of the data stream, so any
channels tuned in will be identified by name in the
menu.

Once everything has been tuned in, the on -screen dis-
play provides direct programme access if required.
Many channels also transmit 'now and next' informa-
tion in the form of a simple TV guide that appears when
changing channels. It's also possible to call up a 'what's
on' guide for several channels, provided the broadcaster
transmits such signals.

Tuning
When the receiver is first switched on it displays an
LNB set-up menu. This enables the receiver's local
oscillator to be matched to the LNB. It works with most
common LNBs, including enhanced, universal and C -
band types. There's an option for an unpowered LNB:
this is useful when running the receiver via an RF tap
from an LNB that's powered by another receiver. Other
options include DiSEqC and tone switching. Once these
settings have been made, the satellite can be selected.
This isn't really necessary, but does mean that the cor-
rect parameters will probably be set for the satellite
being received. I say 'probably' because at present dig-
ital channels change even more often than their ana-
logue cousins.
The receiver set-up menu enables you to select the

type of video output you require: PAL, NTSC or auto;
widescreen or 4:3; RGB or composite etc.

Digital satellite channels consist of multiplexes. The
ODM300 automatically makes available all the signals
in a multiplex (automatic channel search) as well as
linked multiplexes (automatic network search). It needs
a starting point however. You therefore need to know
the characteristics of one of the required channels, and
these must be entered. In addition to frequency and
polarisation, there are symbol rate, forward error cor-
rection (FEC) and packet identification (PID).
Fortunately the receiver searches for the correct video,
audio and teletext PIDs, and the symbol rate and FEC
can be set to 'auto'.

Table 1 shows some of the free -to -air channels avail-
able in the southern part of the UK, using a lm dish, and
the tuning parameters. A larger dish will bring in more
signals from other satellites, while a suitable CAM
could double the available channels in a particular lan-
guage.

You may occasionally need to edit the tuning parame-

Rear view of the RSD Communications Model ODM300 digital satel-
lite TV receiver showing the connectors provided.
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ters for a channel manually. This can be required if the
receiver thinks the signal is encrypted and sets the
PIDs to zero. Entering the correct value may result in
normal reception. The correct PID values and all other
tuning parameters can be obtained from a number of
web sites or What Satellite? magazine. Manual changes
to any of the tuning parameters can be made using the
up/down buttons or directly entered - the latter is
quicker, given the range of possible values.

Once the parameters have been entered, the receiver
looks for the programmes available in the multiplex.
After a few seconds it comes back with a message such
as "Found 7 TV programmes, 5 radio programmes".
The search is usually very rapid compared to some
other set -top boxes I've tried, but it depends on signal
strength. To provide reassurance, a simple signal -
strength meter appears while the box is searching. Once
all the programmes in a multiplex have been found, you
can select auto update if required. This looks for updat-
ed programme directory information on the multiplex
(if transmitted) and changes the list as services appear
or disappear. Once this step has been completed, you
can enter the parameters for the next multiplex.
Tuning in every available channel can be time con-

suming. Most customers will probably require only a
preferred set of channels however. A broadcaster usu-
ally puts all his services into one or two multiplexes.
Tuning these in is no great hardship. Sometimes only a
single service is required: I have installed several sys-
tems for reception of Thai TV5 via Hot Bird.

Software Utilities
If you want to program in every possible free -to -air
channel, RSD's web site

www.rsd-communications.co.uk

has a few downloads that you might find useful. As
well as containing the latest versions of the receiver's
firmware and program, the site has a helpful channel
editing programme called RSDedit, also data files for
various satellites. These can be downloaded from the
web on to your PC.
RSDedit is a Windows program that runs on a PC

connected to the ODM300 via a 'null -modem' data
cable. It enables you to copy the contents of the receiv-
er's memory to your PC for editing, or to download
new channel information. This is where the data files
come in: they contain the latest channel information for
different satellites.
The firmware and program downloads are provided

for the convenience of users of earlier receivers with
lower software versions. This is a useful way of
upgrading a receiver's features without having to
remove the cover or return it for service. Full instruc-
tions are given on the web site, as this is something you
should not attempt to do unless absolutely necessary.

Reception Quality
The picture and sound quality are very good -a match
for any of the 'big -name' setmakers. In a direct compar-
ison with an expensive Comstream decoder I found that
there was little to choose so far as quality is concerned,
but the RSD receiver is much more richly endowed with
features. The receiver copes well with detailed, moving
images, with little or no 'macro blocking'. This depends
on the channel data rate of course, but is typically as
good as the better SkyDigital channels and considerably
better than the worst.

Digital teletext reception is good. This feature is not

yet available with digital terrestrial TV.

Criticisms
The receiver's case is a little basic, and a detachable
mains lead would be nice. The remote control handset is
a 'generic' design, but no worse than many a 'big -name'
handset. Some users with large dishes may miss the pro-
vision of magnetic polariser control.

I found that the on -screen menus were a little confus-
ing initially, probably because they differ slightly from
those illustrated in the manual. This was no doubt
because a new software version was released just after I
started this review. While the menu system is clear and
functional, a user familiar with the graphical user inte-
faces with new receivers may be disappointed.

Given the price of the receiver however these
economies are understandable.

Problems
Initially there was a slight audio clipping on one TV
channel during reception of loud male voices. This
went away once the software had been upgraded. A
small lip -sync problem can often be seen, but I find
that this is a characteristic of digital video generally -
it can by seen with SkyDigital, ONdigital and during
DVD playback.

I had one periodic problem. The picture would some-
times freeze, then black out with the message "Service
encrypted". The receiver would remain in this condi-
tion until powered off and on again. RSD told me to
upgrade the software, but this made no difference. So
the receiver was returned for attention.

After testing it for a few days RSD found no fault, but
replaced it anyway. On receipt of the new receiver, it
immediately locked up.

To cut a long story short, I found that positioning the
receiver away from my ONdigital receiver cured the
problem. This remains a puzzle: I had found that the
ONdigital receiver wouldn't work on top of an old TX
series Ferguson TV set because, I thought, of radiation
from the TV set. Now the ONdigital box appeared to
affect the RSD receiver, though it didn't affect the
Comstream one. If I figure this one out, I'll report on
it in a later article.
The only real limitation of the ODM300 is that its

UHF modulator has a tuning range of only chs. E30 -
E45 and appears to generate some out -of -channel
interference. With the aerial loop -though in use, I

noticed some beat patterning on Channel 5 (E37). This
occurred with both the original and the replacement
receiver. The interference disappeared when only a
scart lead was used.

Conclusion
The ODM300's number of features and quality of
reception suggest a rather more expensive receiver.
Perhaps the best point for those of us with a stack of
set -top boxes is that the ODM300 runs cooler than any
of the others in my collection. This suggests good
long-term reliability.
For 'channel hoppers' tiring of analogue TV, digital

free -to -air adds a new dimension to the hobby. It's a
fact that many of these digital channels are a bit rough
round the edges, but this adds to the interest. Many of
them will probably be short-lived. But new channels
and feeds appear all the time.

RSD Communications can be reached on 01786 446
222. The address is RSD Communications Ltd.,
Springkerse Industrial Estate, Munro Road, Stirling
FK7 7RP.
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Table 1: Some currently available free -to -air digital TV channels
Satellite and Symbol
Channel rate

Orion 37.5°W
11.596 V 3906
11.662 V 18900
11.672 V 6116

Telecom 2B/2D 5'W
11.676 V 4440

12.543 H 27500

Thor VW
12.456 V 24500

Sirius 5'E
12.245 V 27500

12.380 V 27500

12.453 H 18056

Eutelsat II F4 TE
12.722 V 1365

Eutelsat
11.016 H
11.026 H
11.055 H
11.124 H
11.131 V
12.576 V

II F2 10°E
5642
3055
7912
2895
5632
31000

FEC Programme

3/4 Asia Net UK (English)
7/8 Landscape Channel (English)
3/4 BET Jazz (English)

3/4 Euronews (English, French,
etc.)

3/4 Eurosport UK (English)

7/8 BBC World, Nickelodeon
(English)

7/8 TV8 and SVTI-2 (Swedish),
Eros TV (English)*

3/4 TV Chile (Spanish), BET Jazz
(English)

3/4 Telesport (Russian), Global
Draw Lottery (English)

3/4 Reuters Financial (English)

7/8 Olay TV (Turkish)
7/8 Pop TV (Turkish)
1/2 NAK (German)
5/6 Discovery (Turkish)
3/4 Kral TV (Turkish)
7/8 TMT (Polish)

Eutelsat Hot Bird 1-5 13°E
10.719 V 27500 3/4

Sicilia
10.892 H

10.914 H

11.054 H

11.205 H
11.331 H
11.338 V
11.766 V

27500 3/4

3998 1/2

27500 5/6

4000
6111
5632
27500

3/4
3/4
3/4
2/3

11.804 V 27500 2/3

11.919 V 27500 2/3

12.092 H 27500 3/4

Krisma, Sardegna Uno,
Tirreno Sat, Sicilia Uno,
International (Italian)
Polsat, Polsat 2, Nasza TV,
Troche Mlodsza (Polish)
Quantum TV
(English/German)
RTL (German), Sat 1 (Swiss -
German), CNN (English), NBC

(English/German)
Canal Horas (Spanish)
Nasza TV (Polish)
TV5 Asie (French)
RAI Uno, Due, Tre, Sport,
Mosaic (Italian)
RAISat/Cultura/Ragazzi/
Encyclopedia/Nettuno,
Telepace, Camera dei
Deputati, Sat 2000 (Italian)
Italia 1, Canale 5, Rete 4
(Italian)
Vacaciones (Spanish/English),
Cadena Sur/Solo Tango/Canal
39/Puma TV/TVE
International/TV de Galicia
(Spanish), Satisfaction
(English)*

12.111 V 27500 2/3

12.211 H 5632 3/4
12.539 H 27500 3/4
12.573 H 5632 3/4
12.581 H 5632 3/4
12.590 H 5632 3/4
12.597 V 27500 3/4

12.673 V 27500 3/4

Eutelsat W2 16°E
10.958 H 5632
11.043 H 4000

11.090 H 6110
11.108 H 5632
11.129 H 3123
11.190 V 3124
12.568 H 3255
12.701 H 3012

Astra 1E -G 19.2°E
11.837 H 27500
12.051 V 27500

12.480 V 27500

12.363 V 27500

TVE International (Spanish),
NTV (Turkish?), Euronews
(French/Spanish), TV Polonia
(Polish), Viva (German)
TVN Poludnie (Polish)
TV Bulgaria (English)
TVN Polnoc (Polish)
APTN feeds (English)
APTN Feeds (English)
Euronews (English, French,
etc.)
TV5 Global Network (Thai),
Video Italia, Elefante
Telemarket (Italian)

3/4 Elefante Telemarket (Italian)
3/4 Fox 8 (English), Fox Kids

(Dutch)
3/4 TMC and TMC2 (Italian)
3/4 TVN Poludine (Polish)
3/4 Open Broadcast (Croatian)
3/4 Plymouth University (English)
2/3 SIC (Portuguese)
5/6 P16ALK (test)

3/4 Astra Promo (English)
3/4 Pro 7 (Austria - German), Pro

7 (Swiss - German), Kabel 1
(Austria - German)

3/4 Pro 7, Kabel 1, Sat 1, DSF (all
Swiss - German)

3/4 RTM I (Moroccan), ESC1
(Egyptian), TV5 Europe
(French), TV7 (Tunisian), RAI
Uno RTP
(Portuguese), Deutsche Wella
(German/English)

Kopernikus 3 23.51
11.498 H 27500 3/4

11.616 H 27500 3/4

12.524 V 27500 3/4

12.610 V 5998 3/4
12.692 H 27500 3/4

Astra 2A 28.21
11.740 V 27500
11.758 H 27500
12.051 V 27500
12.070 H 27500

Kopernikus 2 28.51
11.506 V 5632
11.622 H 8448
11.644 H 8448
11.669 H 8448

*Part encrypted.

ARD, Hessen TV, WDR, N3,
Bayerisches TV (German)
ARD, B1, ORB, MDR, Eins
Festival/Muxx/Extra (German)
Euro D, ATV (Turkish), TV
Polonia (Polish)
Sat 1 (German)
ORF Sat, Der Kinderkanal,
ZDF, ZDF Info Box, 3 Sat,
Phoenix, ARTE (German)

2/3 TV Travel Shop (English)
2/3 CNE (Chinese)
2/3 CNN Shop! QVC (English)
2/3 Sky News (English)

3/4 VT4 (German)
1/2 Sat 1 Austria (German)
1/2 Sat 1 Swiss (German)
1/2 NBC {English)

TELEVISION October 1999 825



0 Difficulties getting the
technical information

you need?

Are you spending
too much time
trying to solve

repair problems?

Do you have
trouble locating

PSU and circuit diagrams?

NOT ANYMORE!
For only £21 (incl. VAT) per month
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Repair Tip Database: Contains thousands of repair tips for hundreds
of manufacturers, including many extracts of circuit diagrams and
complete PSU diagrams.

TecTra Database: To identify electrical equivalents for ICs and
transformers.
Transistor Database: Contains thousands of transistors including
technical data and diagrams with pin occupation.

System requirements: 100% IBM-compatible PC, minimum of 486
processor, 8Mb RAM, Microsoft Windows 3.1x/Windows 95/98,
double -speed CD -Rom drive, printer (optional).



 For full access to our database, either
return the form below, call us on
(0117) 9860900,fax us on (0117)
9860343 or send an e-mail to:
eurasgeuras.com

30 -DAY FREE TRIAL OR
Reply before 31. October for a

special 60 -DAY FREE TRIAL of the
complete EURAS System.

O A £50 deposit is required for the data
protection hardware key - full refip
guaranteed.

61/

O Visit our Web site: wvvw.eu----
vvww.euras.com/euras for a 60 -DAY
FREE TRIAL of our monitor on-line
information system.

Contact name:

Corn pany name:

Address:

Postcode:

Tel: Fax: em ail:

I am enclosing a cheque or authorise you to debit my credit
card for £ 50 (full refund on return of the system)

CHEQUE VISA MASTERCARD

Card number: Expiry date:
Card holder's name and address: (if different from the above)

N ame:

Address:

S ignature:

EURAS International Ltd.,EURAS House, 51 Bristol Road, Keynsham,
Bristol BS31 2BP



The conventional vari-
cap tuner has been an
established feature of
TV receiver design since
the early Seventies. This
could be about to
change, with the advent
of an IC tuner. Eugene
Trundle describes a sig-
nificant breakthrough in
tuner and IC technology

Tuner in a Chip
O ver the last three decades we have watched as

the electronics in a TV set have undergone a
metamorphosis, from a complex arrangement of

discrete circuitry to an array of ICs, some analogue and
some digital. The advent of digital TV has left only the
picture tube, its drive circuitry and the power supply as
users of active discrete devices. Apart, that is, from the
tuner.

There are many reasons - technical, physical and eco-
nomic - why tuners have remained for half a century in
fabricated, 'canned' form. But in recent months a com-
plete multiband tuner, which claims to have better per-
formance than a conventional one, has become available
in IC form. There's little doubt that it and its successors
will rapidly supersede the conventional type of tuner.

The Canned Tuner
The conventional canned tuner unit uses Lecher lines to
provide selectivity. It has varicap diodes for tuning. To
be able to tune to the top of Band V they require a 33V
supply.

The design of such a tuner is of necessity a compro-
mise, especially when it's required to cover the VHF
and UHF TV bands, typically from 50MHz to 860MHz,
a span of four octaves. The single -conversion system
used is not good at rejecting image, adjacent and near -
adjacent channels, especially when these carry stronger
signals than the wanted one. The dynamic range of the
first RF stage is limited, which can result in cross -mod-
ulation. There can be excessive radiation, even via the
aerial and the feeder cable. In addition such tuners are
fussy and difficult to make, using a number of discrete
devices and an expensive fabrication system.

When something new comes along, the promoters find
it easy to rubbish the concept and performance of what
had previously served us well enough: manufacturers do
it all the time in their advertising copy! Today's canned
tuner is a very highly -developed and honed product. But
its development in discrete, single -conversion and
cheap form has reached the end of the road. This is par-

ticularly relevant now that the traditional taboos and
care in the use of the TV broadcast bands have been
thrown to the winds in the interests of commercial gain.
The situation is the same in Europe and the Americas:
the airwaves are becoming crammed with carriers, ana-
logue and digital, strong and weak.

In cable -distribution systems as well more and more
channels are being delivered in closer and more tightly
packed form - to the point where set -top boxes, partic-
ularly in cable -minded N. America, have had to adopt
dual -conversion front -ends, conventionally constructed,
to achieve the required selectivity and out -of -band sig-
nal rejection. This technique increases the cost, com-
plexity and potential for spurious radiation, and tends to
have poorer phase -jitter and noise performance and a
worse dynamic range than a conventional tuner. While
the latter parameter is not usually significant with a well
set-up cable outlet, phase jitter and noise are real prob-
lems with reception of the burgeoning digital TV ser-
vices, all of which rely on some form of phase modula-
tion.

Tuner shortcomings can cause patterning, noise and
instability with analogue reception. With digital signals
the result can be image pixellation, freezing or complete
loss of the picture.

Service people know that conventional tuners, because
of their critical performance requirements, method of
construction and the large number of soldered joints, are
a less reliable section of a TV set or VCR than most
other circuit blocks. Nor are such tuners cheap, espe-
cially when the IF/demodulator system is incorporated
along with the entire tuning arrangement under bus con-
trol. Very often tuner failure can mean the demise of a
TV set or VCR, though those of us in the UK have the
benefit of MCES!

Enter the Tuner IC
Tuner ICs have been talked about for many years. Their
advent has been held back by several factors, especially
difficulty in containing radiation and interference: this is
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Fig. 1: Simplified block diagram of the MT2000/MT2500 TV tuner chips.

essential to keep low-level signals 'pure' and to comply
with current and future EMC leakage requirements.
These challenges have now been overcome with the

advent of a BiCMOS surface -mounted, fingernail -sized
80 -pin IC package that has the following 'headline'
specification: coverage 50-860MHz; noise figure 8dB
maximum; image rejection >-57dB with 100 channels
at >5mV input; cross -modulation 1 per cent at 30mV
input; and phase noise at -85dB with 10kHz offset.
There is also compatibility with I2C bus control, and
only one low operating voltage is required.

The tuner chip is available in PAL, NTSC and dual -
standard versions, in two forms - the MT2000 tuner
only and the TDA2500 complete receiver version. The
cost, at the factory gate, is £12.75 and £27.25 respec-
tively each - as long as you buy ten thousand at a time!

Architecture
The internal arrangement (`architecture') of these chips
is shown in simplified block diagram form in Fig. 1.
Basically the MT2000 has an RF input and provides a
second IF output. It's optimised for TV receiver, set -top
box and cable modem use. Type MT2500 extends the
functions to include RF and IF processing, demodula-
tion and baseband processing. Both chips are suitable
for digital TV reception, when the IF output is fed to
whichever type of phase/amplitude demodulator match-
es the transmission standard.

Both chips cover 50-860MHz. They incorporate a
variable -gain, low -noise RF amplifier, first and second
mixer stages, and frequency -synthesis tuning. The
MT2500 adds video demodulation and FM sound
demodulation, fully -synchronous demodulation with
carrier regeneration, AFT, AGC, and a separate sound

channel that includes an IF limiter and FM detector.
The first stage, a wideband low -noise amplifier, is gain

controlled and has a wide dynamic range. This enables
it to be used with both aerial and cable input signals.
The following first mixer provides up -conversion, the
IF being well in excess of 1GHz. This is fed to an exter-
nal filter that consists of a simple, inexpensive two -pole
ceramic resonator. With a bandwidth of 15MHz, its pri-
mary functions are image rejection and initial passband
definition. See the accompanying box for 'image' infor-
mation. In conjunction with the on -chip image -rejecting
mixer design, image -signal suppression of -65dB is
achieved across the entire tuning range. The signal then
undergoes a second, down -conversion in mixer two,
whose associated local oscillator runs at a frequency
that yields a second IF of about 40MHz, the standard
vision IF with a conventional tuner. The second mixer
stage is again a special image -rejecting type, providing
suppression of the image signal produced in the first
mixer stage by -65dB.

The two local oscillators are fully integrated on to the
chip. They generate the required frequencies in con-
junction with a single external crystal - resolution is
62.5kHz. The system uses a complex frequency -synthe-
sis circuit whose voltage -controlled oscillators, includ-
ing varactors, charge pumps, phase -frequency detectors
and programmable dividers, are all on the chip. Tuning
commands come via the I2C bus.

The second IF amplifier is gain controlled. Application
of RF and IF gain control follows the same principle as
with a conventional tuner/IF strip, optimising the noise
performance and minimising cross -modulation when
large input signals are present. The MicroTuner has an
AGC range of 96dB.
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The Superhet Principle

All receivers use the superhet principle for tuning. This involves mixing
the incoming signal with the output from a local oscillator to generate sum
and difference frequencies. The difference frequency, which retains the
phase and amplitude characteristics of the original signal, is called the IF
(intermediate frequency) signal. This can be selected by a filter and passed
on for amplification and demodulation.

The problem is that two input frequencies, one above and one below the
local oscillator frequency, can give rise to an IF signal. The unwanted one
is called the image frequency, and is 79MHz away (channel n + 10) in the
UK. It must be well suppressed upstream from the mixer stage.

The sound carrier of channel n + 4 and the vision carrier of channel n -
4 can give rise to spurious beat signals 1.5MHz away from the wanted IF.
They must be suppressed by at least -55dB in the pre -mixer stage.

In a dual -conversion system such as that used in this tuner chip the sec-
ond heterodyne process gives rise to further image components. They are
eliminated by careful choice of frequencies and rejection circuits.

IF/demodulator Section
Further processing is carried out in the MT2500
MicroTuner. Demodulation is a complex system that
involves a phase -locked loop (coherent oscillator and
mixer) which locks to the incoming vision carrier and
generates in -phase (0°) and quadrature (90°) carriers.
These are used to demodulate the video signal and
down -convert the sound signal respectively.
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The demodulated video signal is passed through an
external trap to remove the sound signal. This is fol-
lowed by a noise clipper to minimise the effect of any
impulse interference. The video demodulator's output is
also gated and amplitude sampled to provide the AGC
voltages.

The down -converted intercarrier sound (frequency
varies with broadcast standard, being 6MHz for UK
operation) is fed to chroma trap then an integrated self -
tuned filter on its way to the FM demodulator. This is
followed by baseband filtering and de -emphasis.

The MicroTuner chip is controlled via a standard seri-
al bus interface that's I2C compatible. It allows interro-
gation and read-out of the contents of all the status reg-
isters in the chip, and enables device programming to be
carried out. Registers in the tuning PLLs are loaded to
tune in a specific channel.

Interference Suppression
The MicroTuner uses several oscillators and mixers,
with large signals present on a common substrate. This
has to be done without creating the spurious signals that
commonly arise when multiple oscillators are present in
one chip - remember those early satellite receivers?
Unwanted signals arise as harmonics, intermodulation
products and parasitic emissions: they are exacerbated
when there is unwanted electronic coupling between cir-
cuit sections.

The patented architecture, circuitry and construction of
the MicroTuner overcome these potential problems,
minimising the generation of spurious signals and max-
imising the rejection of any that do arise. The frequen-
cies chosen ensure that by-products are out -of -band so
far as the downstream processors are concerned.

Applications
We have seen that these tuner chips perform better than
canned tuners in today's crowded broadcast bands, and
that a single IC tuner can handle both analogue and dig-
ital TV signals - and indeed any other data that accom-
panies the latter. The IC tuner can thus help with the
transition from analogue to digital TV, and act as a gate-
way into the home or office for high -definition video,
high -end audio and high-speed data.
The chip's small size and low power consumption

open up many other possibilities. Wrist -watch TVs and
TVs built into spectacles for example, though the prob-
lem with these is the need for some form of physically
aligned and electrically -tuned aerial. The same con-
straint applies with palm- and laptop computers, which
could easily and cheaply be given TV capability with
this chip.

The manufacturer of the MicroTuner also envisages its
use in a compact, low -power web receiver capable of
intercepting data streams in subchannels embedded in
the new broadband digital TV signals. This data, for use
by a portable computer or personal digital assistant
(PDA), could provide messages, news, financial and
general information. Developments like this have
become commercially and physically feasible only with
the advent of digital broadcast systems - and this type of
integrated tuner.

Acknowledgement
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MicroTuner, Microtune Inc., 2540 East Plano Parkway,
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Book Reviews
Build and Upgrade Your Own PC by Ian Sinclair, published by
Newnes (Butterworth -Heinemann) at £19.99. ISBN 0 7506 4267
X. 206 pages 155 x 232mm, soft covers.

The electronics and computing disciplines are not as closely
related as one might expect. Those knowledgeable about com-

puters are mainly software orientated and seem to have little con-
cern about the electronics that make it all possible. On the other
hand those with an electronics background can find themselves
confused by some of the messages that comes up on the computer
screen, many of which are highly ambiguous. Bill Gates himself is
on record as complaining about the clarity of many messages and
the logic behind what's explained and what's left to the user to puz-
zle out. The two subjects have evolved quite different terminolo-
gies, which makes it difficult for the electronics technician to get to
grips with computer matters. What we need is a book on PCs by
someone with an electronics background. Here it is!

Whether you actually want to build or upgrade (to Pentium 2 and
Pentium MMX systems) a PC or just feel that you would like to
know what's inside a PC and what the various modules do, this
book can be highly recommended. The preface and introductory
chapter provide an excellent guide to the development of the PC,
which has evolved as data processing power has increased and
memory has become cheaper. Thereafter the book deals effective-
ly with the innards and the various ancillary items - disk drives,
monitors, graphics cards, ports, printers, modems etc. Setting up
and Windows basics are clearly explained.

This book will make life a lot easier for the electronics technician
who wants to get involved with PCs at a practical level. It's a handy
reference source as well. J.A.R.

Electronics for Service Engineers by Joe Cieszynski and David
Fox, published by Newnes (Butterworth -Heinemann) at <£14.99.
ISBN 0 7506 3476 6.288 pages 155 x 232mm, soft covers.

This textbook has been devised to meet the needs of those
preparing for NVQs in electronics and electrical servicing. To

this end it provides basic information relevant to the wide range of
brown and white goods covered by the NVQ framework. As NVQs
are based on an assessment of competence gained by experience
rather than a college course followed by an exam, the text has been
written with a view to independent study, bearing in mind the dif-
ficulties that those going for an NVQ face.

Much of the information in the book is very basic - mathematical
calculations, electricity, magnetism, fuses, how to connect a 13A
plug, resistors, capacitors, semiconductor device operation and so
on. There can be no complaints about the treatment of these sub-
jects. Descriptions of most basic electronic circuits, electronic sys-
tems at block diagram level, and logic circuit arrangements follow.
The book ends with a chapter on the use of test equipment, mainly
the multimeter and oscilloscope. Since the coverage is supposed to
include electrical products, one might have expected to find some-
thing on motors and motor control. You'll have to look elsewhere
for this however.

The basic 'underpinning' knowledge of electronics needed for
successful servicing is covered in detail, and there are chapters on
safety in the workplace and the organisation of the servicing
industry. J.A.R.
Both books can be ordered from Heinemann Publishers
Oxford, PO Box 382,, Halley Court, Jordan Hill, Oxford OX2
8RU. Phone 01865 888 180, fax 01865 314 091.

The

Konig
Club

TW Electronics (Newbury) Ltd. has set up
the Kiinig Club, which brings together the
four largest brown goods spares and acces-
sories distributors in the UK - CPC,
Charles Hyde and Son, SEME and Willow
Vale Electronics - to meet the need of
independent dealers for competitively -
priced, quality spare parts by stocking a
wide range of Konig components. Leading
figures from the four Founder Members
came together at a hotel in Derby to launch
the Club (see photograph).

The main benefits of the Club, which was
launched on September 1st, are increased

From left to right: Andrew Richardson, Joint Managing
Director of SEME Ltd.; John Hyde, Managing Director of
Charles Hyde & Sons Ltd.; Herbert Bunk, Joint Managing
Director of Ktinig Electronic; Alan Teece, Chairman TW
Electronics; David Page, Managing Director Willow Vale
Electronics Ltd.; Peter Davis, Head of Purchasing CPC plc.

Konig product availability and information,
increasing the ability of retailers to carry
out efficient, high -quality repairs and to
supply quality remote -control handsets.

Konig products are highly regarded in the
industry as offering excellent value -for -
money spare parts that reach or exceed the
safety requirements of the original equipment
manufacturer (OEM) at a market price sig-
nificantly less than that charged by the OEM.

Konig remote control units are designed
on the layout of the handsets they replace.
This gives the dealer a strong selling point,
while the consumer is offered a competi-

tively -priced alternative. TW Electronics
will continue to develop the Konig range
of remote -control units to provide indepen-
dent retailers with more opportunities to
boost sales and profits. Konig Club mem-
bers will be stocking and promoting a new
range of manufacturer -specific remote con-
trol units as they become available during
the autumn/winter months.

The aim of the Konig Club is to enable
independent electrical retailers to obtain a
wide range of guaranteed -quality replace-
ment spare parts quickly and at the right
price.
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Reports from
Chris Watton
Michael Dranfield
Graham M. Colebourn
Bob McClenning
Jim Kirkman
Gerald Smith
Ronnie Boag
Colin J. Guy and
Adrian Spriddell

Philips VR7225
The problem with this machine was
poor power supply starting. There
were odd noises as the mechanism
twitched. A load on the power sup-
ply was suspected, but was not the
case -a check with a 12V bulb
across C2114 and the supply dis-
connected from the rest of the
machine showed that it still would
not start. All the components on the
secondary side of the supply were
OK, there was 320V across the out-
put from the mains bridge rectifier
and 9.3V at pin 6 of IC7105.
C2I 14 tested OK.

After about half an hour the
lamp started to pulse. It turned out
that the 100µF, 400V mains bridge
rectifier's reservoir capacitor had
failed. When checked it read only
1µF. I had discounted this possibili-
ty to start with as 320V was present
across the capacitor and the charge
remained for a short time after
mains disconnection. Oh well,
fooled again! C.W.

Goodmans VN6000
This machine appeared to be dead
though the power supply had output
voltages. The cause of the trouble
was C823 (3,300µF, 10y). C.W.

Alba VCR7130
This machine had a display fault.
Instead of showing the clock and
channel number it displayed YCEO
and, for the channel, E6.

VCR Clinic
Unplugging the machine didn't

change things so, after looking for
a back-up cell and not finding one
- and also without a manual - I
looked around and noticed a point
on the PCB labelled reset. In a fit
of recklessness I decided to short it
to chassis. The clock went off and
there was a twitch from the power
supply. Oh no! I thought. But when
I opened my eyes the clock had
returned and could be set. Well, we
all deserve a bit of luck sometimes,
don't we?! C.W.

GoldStar GHV1290
There were hum bars on the pic-
ture. The cause was traced to C712
in the IF pack - it decouples the IF
AGC voltage. With care you can
lift off the can without removing
the module from the main PCB.
C.W.

Philips VR165
This VCR was a pig. It's hard
enough to repair these mid -mount
decks, but surface -mounted devices
are there to add insult to injury.

The problem was loss of the
control track pulses during play-
back. Transistor 7469 (BC848)
turned out to be the cause. It's in
section DE of the circuit diagram
and is close to IC7460. Why can I
get only two -three from a pack of
five? The others disappear as I
open it! C.W.

Ferguson FV37H
This Nicam machine's E -E and
playback sound was very low. In
addition the hi-fi level meters did
not work. The cause was a faulty
circuit protector on the hi -ti PCB.
It's labelled L2. M.Dr.

Goodmans VN6000
When this newish machine was
plugged in it was dead. After a few
minutes the clock display appeared
and the reel idler started to twitch
backwards and forwards. Checks in

the power supply showed that the
5.8V output was low at 5V. The
cause was C822 (330µF, 10V)
which had dried up, probably
because of heating produced by a
high ripple current. I fitted a physi-
cally larger replacement capacitor -
as we do with the Samsung
VIK326 which suffers from the
same problem. M.Dr.

Mitsubishi 1-151382
This S -VHS machine puzzled its
owner by failing to produce a clear
picture with his own TV set though
it did so with two others. I suspect-
ed the tuning, but the fault was
present via the scart as well as the
RF output. It affected both play-
back and E -E operation, the result
being barely discernible pictures or
no picture at all. The sound was
not affected.

The cause of the trouble was
traced to a surface -mounted elec-
trolytic capacitor, C232, in the
video signal path. It had dried up.
To improve reliability I fitted a
10µF, 63V wire -ended type. I also
replaced C210 nearby (47µF, 63V
surface -mounted). Both capacitors
are at the rear right corner of the
machine. G.M.C.

Aiwa VXT1420
The complaint with this 14in. TV -
VCR unit was no playback or E -E
colour. Someone had already
replaced the TA8867AN chroma
chip and the colour crystal - then
managed to mislay most of the
screws and the deck screening
plate.

Although the on -screen display
showed that the colour was set to
maximum, the control voltage at
pin 29 of the chroma chip was too
low at only 1.55V (for normal
colour it should be at least 2V).
But the PWM colour control output
at pin 16 of IC101 was normal.
Further checks brought me to the
smoothing capacitor C117 (4.7µF,
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50V), which was very low in value
(about 2nF). This allowed the
PWM waveform through to the fol-
lowing diode biasing network. As a
result, the mean DC level was
altered.

Cl 17 is in parallel with and fit-
ted into the same board position as
zener diode D637, which seems to
be marked D635 on the PCB. It's
location is a little way in front of
the TA8867AN chip.

To complete the job I had to
make a new deck screen by hand -
it's not available as a spare part.
G.M.C.

Panasonic NVG18
This machine seemed to be com-
pletely dead. Checks showed that
there was excessive ripple on the
unregulated 45V line. C1104
(100µF,63V), which is on the
transformer board, had deterior-
ated. G.M.C.

Panasonic NVL20
The capstan didn't rotate and a cas-
sette couldn't be loaded. The cause
of the trouble was the 5V regulator
transistor Q2002. B.McC.

Samsung VK310/320/350
The digitron display was poor.
When you get this check the heater
supply reservoir capacitor C120
(100µF, 16V) in the power supply
- it goes low. B.McC.

Akai VSG735EKN
"Eating tapes" was the complaint.
There was no wind, rewind or play
operation. As the separate loading
motor worked normally, I investi-
gated the supply to the capstan
motor and found that FR402
(0.120) was open -circuit. When a
replacement had been fitted the
motor ran reluctantly but refused to
reverse. There isn't much left to go
wrong in these modern machines,
so I ordered a new capstan motor
(SCV0602A) from CHS. That fixed
it - phew! J.K.

Amstrad DD8900
The top deck was inoperative and
only part of the multi -display was
illuminated. The supplies to the
syscon processor IC501 were pre-
sent and there was a reset pulse. I
spent too long trying to prove that
the cause of the problem was some-
thing else. In the end replacing
IC501 cured the fault. J.K.

JVC HRD860
This machine wouldn't fast wind.
Otherwise it was OK. These clever
machines count the reel pulses and

do a sum to determine the tape size
and position on the reel. Check the
output from the supply and take-up
reel sensors for reliable operation
(PSI and PS2 on the deck terminal
below the mechanism). I've come
across several whose pulse output
has been intermittent, cured by
replacement. Note that sub -sized
prerecorded tapes can confuse the
machine's arithmetic - with the
same results! J.K.

JVC HRJ645
There was intermittent crackle on
the mono and Nicam sound. It
would get worse, with picture tear-
ing as well. As the sound and
vision via the scart connector were
OK, I fitted a replacement
tuner/modulator. But the fault was
still present. Scope checks on the
supply lines then showed that the
switched 5V supply was very
noisy. The cure was to replace
C962, which is a surface -mounted
capacitor. G.S.

Aiwa FX2800
There would be no front display
after about twelve hours, though
the machine worked all right other-
wise. The voltage between pins 1
and 26 of the fluorescent display
should be 2.5V DC, with a little
half -wave AC ripple. If the DC
level or the AC ripple change, the
display is lost. The cause of the
problem was C517 in the power
supply. It changed value when
heated.

I also replaced D513 as a pre-
caution as I've had this diode go
open -circuit in the past. G.S.

JVC HRJ610
This machine was dead with no
clock display and no functions. The
power supply wasn't running: in
fact it wasn't even starting or puls-
ing. The cause of the problem was
the 120', 50V start-up capacitor
C12. Once it had been replaced the
machine started up and worked per-
fectly. G.S.

Panasonic NVHD630
There was no E -E or playback
sound, but recordings made by the
machine produced sound when
played back by another machine.
Conditions weren't right when I
checked around the BH7803K
sound processing chip IC4501. A
replacement restored normal opera-
tion. G.S.

Tatung TVR935V
There was no tuning and no play-
back picture. Voltage checks

showed that the 32V supply was
missing. The cause was R529
(1000) which was open -circuit.
R.B.

Daewoo V435
The playback picture would break
into lines, and there was no colour.
The cause was crystal X402 in the
video circuit. R.B.

Sony SLVE25V
This machine would cut off after a
few seconds in play, with the drum
not turning fast enough. A replace-
ment drum motor cured the fault.
R.B.

JVC HRD860
This machine wouldn't accept
tapes. The loading motor proved to
be faulty. R.B.

Grundig GV201-1
The fault with this machine was
present in the LP record mode only:
it wouldn't erase the old audio. To
cure it we had to replace the micro -
controller and EEPROM chips
IC7410 and IC7412. R.B.

Aiwa HVFX2800
The carriage would try to load at
switch on when no tape was insert-
ed. When a tape was inserted the
machine worked normally. The
cause of the problem was the mode
switch, which was one tooth out of
alignment. C.J.G.

JVC HRDX22
The complaint with this machine
was intermittent stopping. Its cause
was traced to dry -joints at connec-
tor CN601 on the top PCB - partic-
ularly at pin 5 which carries the
reel FG pulses. C.J.G.

Panasonic NVSD200
Because the loading motor coupling
was cracked, there was no loading
when the machine was hot. We had
to order the coupling. By the time it
was delivered and then fitted the
power supply refused to start from
cold. The power supply unit was
removed and the two 4711F capaci-
tors on the primary side were
replaced. When the power supply
had been refitted the machine
worked, but not for long. There was
no E -E operation and a strong smell
of burning.

Be warned! There are two earth-
ing clips attached to the plastic
chassis. One of them, near the
power supply flexi-connector, is
easily detached. It had lodged
under the main PCB and wiped out
Q1003. A.S.
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the Panasonic
NVSD200/400/450/HD600/650
ATP (Automatic Tuning Procedure) and menu -driven operation were
features added with these models. Brian Storm describes the tech-
nology and provides service know-how

J ust when most service engineers believed they could
repair Panasonic VCRs quickly and easily, along

came ATP. This is an acronym for Automatic Tuning
Procedure. Let me explain.

The large electrical retailers were starting to demand
VCRs that could be quickly and easily set up in a cus-
tomer's home. The easier they were to set up, the less
demand there would be for after -sales service. Ideally, it
should be possible to plug in a VCR which should then
set itself up with minimal prompting from its new
owner. This was the basis of these 1995 models, which
continued to use the K deck.

They have a new on -screen display system with the
following features: automatic search tuning; automatic
channel naming; automatic channel sorting; automatic
clock and calendar setting; on -screen customer assis-
tance warnings; and VideoPlus with PDC timer record-
ing. When a machine is first switched on, the setting- up
operations are carried out automatically. The VCR can
be reset to its 'shipping condition' however: this is done
by selection via the menu system.

A considerable amount of extra circuitry is required to
carry out these laudable new functions. Most previous
Panasonic VCRs used a timer microcontroller chip
(IC7501) and a syscon microcontroller chip (IC6001).
These, along with possibly a few other minor slave pro-
cessors, formed the heart of a machine. The 1995 range
have, in addition, an on -screen display microcontroller
(IC7706), an EEPROM (IC7701), a text processor
(IC7708) and, if a coloured menu system is required, a
PAL encoder (IC7705). This latter chip converts the
RGB output from the teletext processor to a line -level
video signal to mix with the standard VCR video con-
tent. See Fig. 1.

New Service Procedure
A new service procedure called "channel memory re -
initialisation" was introduced. All new machines had
OSD languages and functions for the whole of Europe
stored in EEPROM (IC7701). The non-volatile memory

(EAROM) chip IC7704 has a number stored in it to
select the country and model identity: the higher the
number, the more features or functions the machine has.
The relevant codes for British (B) models are 41 for the
NVSD200B, 73 for the NVSD400B, 105 for the
NVSD450B, 137 for the NVHD600B and 169 for the
NVHD650B. These codes are shown in the relevant ser-
vice manual.

To rewrite an identity code, resolder the cut link on the
drive board at the back of the machine (on the head
amplifier pack in the NVSD200B) then press 'eject',
`FF' and 'rewind' together (`eject' and 'cue forward'
with Models NVSD450B and NVHD650B). After
doing this you will see zeros on the front panel display
and, via the monitor, a menu screen with a number on it.
If there's no menu display, check that the shorting link
is a good connection.
You can now, using the VCR's remote control unit,

rewrite the identity number. Then cut the soldered link
again. The machine should power down. Unplug it from
the mains supply then reconnect it. The VCR should
now have a British identity and start to tune itself in.

It's important to know this procedure. Otherwise the
unsuspecting technician could embark on a wild goose
chase of the highest order. I have spoken to technicians
engaged in looking for the cause of a missing LP func-
tion, a sound fault or no colour. The usual clue is that
language selection is available on the menus. This is not
normal with a British machine. If a lower British identi-
ty number is selected however this would not be the
case. Lack of certain higher model features might be the
only clue.

Menu -driven Features
The introduction of OSD menus introduces menu -dri-
ven features. A VCR can have simple keys on the front
panel for essential operations: OSD menus then add fea-
tures according to the programming of IC7701. Thus the
EEPROM becomes the only difference between a basic
machine and a complex one.
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IC7701 defines the machine, with the memory re -ini-
tialisation procedure defining the country in which it is
to be used and the level of features incorporated in the
particular model.

The OSD Circuitry
The heart of this menu -driven system is the OSD pro-
cessor chip IC7706 (see Fig. 1). It does all the real-time
processing for the system, communicating with the
timer processor IC7501, the system -control processor
IC6001 and the non-volatile memory chip or EAROM
(Electrically Alterable Read Only Memory) IC7704.

All the command and address data for the OSD pro-
cessor and its associated operations are stored in
IC7701. The OSD processor has access to all this data,
using it to control the teletext processor. In this way it
generates the relevant displays and reads the appropri-
ate teletext data. This data includes the CNI (Country
Network Identification) codes in packet 8/30 of the
teletext service, where a sixteen -bit word contains the
name of the broadcaster. The PDC data and clock/cal-
endar data are also required.

Problems
One of the first problems that occurred with these
machines related to the introduction of the PDC
(Programmable Delivery Code) system. Changes in the
teletext data structure to accommodate PDC left the ear-
lier models NVSD200, NVSD400 and NVHD600
unable to read the BBC1 and BBC2 CNI codes. The
channel names could still be edited in by the user of the
machine, but it seemed to be unfair to leave people in
this situation. So new EEPROMs were produced to cor-
rect the problem.

While the machines were under guarantee, a complete
plug-in OSD board, part no. VEP03669T, was supplied
for Models NVSD400B and NVHD600B. Once outside
the warranty period, the EEPROM IC7701 was made
available (part no. M27C512MBMA) as a cheaper alter-
native to the board.

For Model NVSD200B, of which there were two ver-
sions, part no. SD2000SDKIT was supplied. It con-
tained two EEPROMs one of which, depending on the
model version, would cure the problem. The later ver-
sion of the NVSD200B has a different drum and head
drive circuitry. This is all described in a supplementary
service manual. The later drum motor assembly is part
no. VEG1360: the drum is part no. VEH0832.

The timer IC was also slightly reprogrammed to
change the clock update times. For all these models the
part no. is M37507V4CJ.

Intermittent freezing or loss of the NVSD200B's menu
system was a problem in certain areas where the mains
supply is noisy or intermittent. This can be rectified by
adding a small kit, part no. VSX0875KIT.

Fault Notes
The TDA4605-based chopper power supply could
sometimes fail dramatically, leaving a number of dam-
aged and distressed components. Panasonic soon sup-
plied kits of parts for the repair of such power supplies.
Part numbers are as follows:

Models NVSD200, NVSD260 and NVSD410: Part no.
VUE4124KIT.

Models NVSD400, NVSD450, NVHD600 and
NVSD650: Part no. VUE4123KIT.

IC7501
Timer
Micro

IC6001 IC7706 IC7701
System control OSD Micro

Data
bus

EEPROM

SCL

SDA

IC7704
EAROM

IC7708
Teletext micro

I2C bus

IC7705
PAL encoder

OSD
video

output

Fig. 1: Block diagram of the revised chip arrangement used with the
OSD menu -driven system.

Models NVHD605, HD610 and NVHD660: Part
no. VUE4125KIT.

An additional 1052 resistor (R1118) is included in the
kits. It provides surge limitation by being fitted in series
with the gate of the chopper FET Q1101. There is DC
connection between Q1101's gate and pin 5 of the
TDA4605-3 chip IC1101.

If you still have a problem after fitting one of these
kits, replace C1115 (47uf, 35V) and C1117 (0.1µF).
These capacitors often become leaky when under stress.

Here are some electronic faults we've had with these
machines:

No record colour (NVSD200B): C3038 leaky.

Records wrong colours (NVSD200B): C3043 leaky.

No menus or capstan operation (NVSD200B): Q1006
faulty.

No video or reel detection (NVSD200B): Q1003
faulty.

No or poor loading operation (NVSD200B): C6003
leaky.

Bad colour on menus (NVHD600B): Check for leaky
capacitors around IC7705.

No auto -tuning, manual tuning OK (NVHD600B):
C7708 associated with the text processor leaky.

Intermittent sound on recordings (NVHD650B):
Change IC7503 to type MN155402VZFA.

Problems with Macrovision (NVHD650B): Fit kit part
no. VEDMACRO.

Deck Problems
These models are almost identical to their predecessors
mechanically, so the usual K mechanism faults can
occur. With the introduction of an overhead drum motor
stator with the later version of Model NVSD200B, we
have sometimes had an intermittent or permanent H01
fault code. The cause has usually been the magnetic
resistor on this overhead drum stator PCB. It's part no.
is HW-300A-CF.
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Briefs
More know-how from Toshiba, based on Technical Bulletins AH75,
AH76 and AH77

TV Sets
Model 259D9B
Sound is slow to come on after replacement of the
audio output chip Q606, which may be overheat-
ing: The cause is excessive ripple on Q606's supply.
Replace the electrolytic capacitors C866 and C869
(both 10g, 50V) in the power supply.

Model 2173DB (C7S chassis)
Brightness gradually decreases over a period of
time: The CRT's first anode voltage is being gradu-
ally reduced because C902 develops leakage.
Replace C902 (1,000pF, 2kV).

A 1mm-wide vertical line is present down the left-
hand side of the screen: This is caused by an inter-
nal fault in the video processing chip IC501. Fit a
replacement, part no. B0102070.

No colour and very bad video smearing: The
0.1µF video coupling capacitor C514 between pins
31 and 37 of IC501 has gone very low in value or
open -circuit.

Models 2857DB and 3357DB
No picture or sound but the on -screen display and
service mode are accessible. When the self -diag-
nosis system (service mode) is entered SDA1 =
GND and QA02 N/G are displayed: These sets
have a primary I2C bus that communicates with the
memory IC even with the secondary bus earthed.

When a set is switched on, items connected to the
secondary bus are checked in the following order:
H001, Q501, H002, QV01, Q302, ICD01, ICD03,
QZ01, QT01. If this secondary bus is out of action
because of an earthed SDA line, the set will display
the circuit reference number of the item checked
prior to the faulty one. In this case QA02 (memory)
N/G because H001 (the tuner) has grounded the sec-
ondary bus. So replace H001, part no. 23321196.

Model 2863DB (C6SR chassis)
No sound at switch -on from cold: This fault is very
temperature -sensitive, the sound returning gradually
on some channels before others. The cause is the
2SC1815Y sync amplifier transistor QB11 having
low gain when cold. As a result it produces a low
sync output to the microcontroller chip and there's a
temporary sound mute. Replace QB11, part no.
A6317440.

Models 2987DB, 3387DB, 3787DB,
28W8DB and 32W8DB
No OSD menus and no teletext: Check for a dry -
joint at the 27MHz crystal XF01 on the teletext mod-
ule U907. Resoldering should cure.

Models 28MW7DB and 32MW7DB
(C7SS chassis)
Hiss from rear surround speakers: An improved
Dolby Digital module (part no. TSN01467) was
introduced to deal with this problem (see Television
April 1999, page 378). It has been used in produc-
tion for some time. Before trying a replacement
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Dolby Digital module, check whether one has
already been fitted. Modified sets can be identified
by the taller Dolby Digital module. Alternatively,
check whether the set's serial number starts with the
two digits listed below - only sets whose serial num-
ber begins with these digits will benefit from a
change of module.

Model 28MW7TB: 10,
92, 93, 94, 95.

16, 38, 47, 54, 66, 80, 85, 86,

Model 32MW7DB: 10, 16, 38, 47, 54, 66, 68, 80, 85.
86, 92, 93, 94, 95.

After fitting the TSN01467 module some cus-
tomers have noticed a very slight hum/buzz. This
can be reduced to a far more acceptable level by car-
rying out the following modification.

(1) Cut from the Dolby Digital module the fixing
lugs farthest from the IF/Nicam connector, see Fig.
1. This will isolate the earth pattern near Q670.

(2) A five -wire cable loom (four blue wires and one
white) on the top side of the signals PCB connects
sockets MS03A and MS03B, see Fig. 2. Cut out the
wires that connect AB to AB and AC to AC.
Transfer these wires to the underside of the PCB to
link the same points, see Fig. 3. It is important that
the wires are left long enough to enable them to be
passed through the slot in the plastic chassis, as
shown.

(3) Add extra wire (14cm supplied) between pin 3 of
PD30A and the earthy side of C630 (see Fig. 3). This
wire may already be fitted in some later production
sets.

Finally, fit/refit cable ties around the Dolby module
and around the Dolby/IF module combined. These
prevent audio resonances.

Customers should be advised to install the rear
speakers above their normal viewing position, i.e.
near the ceiling and not close to their heads. This
will reproduce the cinema effect.

Model 28W8DB (C7SS chassis)
About 6in. of the picture is blanked out at the
right-hand side: The waveform at pin 6 (flyback
blanking pulse input) of IC501 is incorrect because
of a fault in the microcontroller chip QA01 (pin 26).
Disconnecting pin 26 of QA01 temporarily cures the
symptom. Replace QA01, part no. 23906725.

No picture via the RF or external inputs and no
on -screen display: Check the supply at pin 8 of
IC501. If it has risen to 8.6V the 4.7V zener diode
D403 has gone open -circuit. Replace D403, part no.
23316667.

Projection TV
In order to speed repair and to avoid transit damage
when a unit is returned to the workshop, special
repair kits containing a complete set of PCBs have
been introduced for Models 40PW8DB and

Dolby
Digital
Module

Fig. 1: Lugs to be cut from the Dolby Digital module.

Fig. 2: Position of the five -wire cable loom on the component side of the
signals PCB.

Fig. 3: New lead arrangement on the underside of the signals PCB.
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56PW8DB. They are available to account holders
from Toshiba's European Service Centre (phone
01276 62 222) as part nos. 40PW8DBKIT and
56PW8DBKIT. Each kit contains a service manual
and a quick repair guide.

Models 40PW8DB and 56PW8DB
(C8SS chassis)
Very dark or no picture: Can be caused by the
2SC1815Y blanking transistor Q915 which is
mounted on the green CRT's base PCB. The transis-
tor's part no. is A6317440.

Models 48PJ6DB, 48PJ6DG,
55PJ6DB and 55PJ6DG (C5SS chas-
sis)
Screen blanks out for up to 30 seconds during a
channel change (normal channel -change blank-
ing period is up to three seconds): This symptom
can be cured by fitting a service kit, part no.
TSN01457 for the DB version, TSN01458 for the
DG version.

VCRs
Models V218B, V228B and V428B
Noisy playback chroma: The CCD delay line chip
IV100 is probably faulty. Check by replacement. Its
part no. is 70012843.

Models V228B and V428B
RF modulator auto -set problem: The auto set-up
operation with these models sets the RF modula-
tor's output to a spare channel in the UHF band
once the incoming signals have been stored in the

correct positions. The RF output channel number is
stored in a volatile memory location however.
Thus if the power to the VCR is interrupted, the
position is lost and is either reset to ch. 60 or the
modulator output is switched off. As a result of
this, should the customer be using RF connection
the video channel will have been lost when the
VCR is next used, leading to the assumption that
the VCR is faulty. The cure is to replace the old
microcontroller chip with the new type
TMP9OCS74EDF, part no. 70012944. This type is
now automatically supplied when orders for the
original type are received.

Models V726B, V856B and V857B
Horizontal white flashes similar to tape dropout
are present. Symptom seems to be eliminated
when the top cover is removed: CP051 (10) goes
low in value or open -circuit. As a result, the -30V
supply is poorly decoupled.

Model V727B
No capstan drive: If the capstan Vcc supply is miss-
ing at pin 1 of connector BT001 the 1N4001 diode
DT015 has gone open -circuit. Its part no. is
70012342.

Model V728B
Unit is completely dead with no outputs from the
power supply: A quick check point in this situation
is the cathode of diode DP061, where a reading of
20V should be obtained. If the reading is zero, check
the drain pin of the STP3NA9ON chopper FET
TP020, where the voltage should be about 300V. If
this voltage is OK, TP020 is probably faulty. Its part
no. is 70012897.

Widescreen sets
picture geometry adjustment

Models 28MW7DB, 28W8DB, 32MW7DB and 32W8DB

An increasing number of viewers seem to be
using Region 1 (American) NTSC DVD discs.
If geometry complaints are received, try to
establish whether such discs are being used.
The geometry set-up procedure for these mod-
els is as follows.
Refer to page 6 of the relevant service man-

ual for details of how to enter the service
mode.
Page 7 of the manual shows how to obtain

the built-in test patterns. The first 14 patterns
are for an NTSC display, the last 14 for a PAL
system display. The SCART button takes you
through the patterns. It's best to use the black
cross dot pattern (beam current approximately
50 per cent).

Refer to page 19 of the manual (Models
28MW7DB and 32MW7DB) or page 14
(Models 28W8DB and 32W8DB). There are

three entries for each geometry parameter.
The first entry for each should have the word
WIDE next to it.

The sequence of adjustment should be
WIDE then SUPERLIVE then CINEMA. To
change between the screen size modes, press
CALL on the remote -control unit, select the
size required from the 16:9 or SIZE button,
wait for the graphic to disappear, then press
MENU on the TV set.
The geometry should be adjusted in both the

NTSC and PAL modes, as each is different.
Parameters are changed by using the pro-

gramme up/down buttons and adjusted by
using the volume up/down buttons.
Remember where you started, as each change
is stored automatically.
Exit the service mode by switching off or

returning to standby.
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Line Output Transformers
Part No Code

ALBA
3714002 LOT02 1200p
043714002J LOTO2 1200p
43700000 LOTO2 1200p

AMSTRAD
3714002 LOTO2 1200p
043714002J LOTO2 1200p
43700000 L0T02 1200p

FERGUSON
06 0-3-084-001 LOT23 1400p
06 D-3-087-001 L0T23 1400p

HINARI
3714002 LOT02 1200p
043714002J L0102 1200p
43700000 LOTO2 1200p

HITACHI
2424593 LOT44 1050p
2433751 LOTO1 1300p
2433752 LOTO1 1300p
2433891 LOT23 1400p
2433893 LOT23 1400;
2433952 LOT33 1000p

AMSTRAD
VCR1000,VCR2000,VCR6000,VCR6100,VCR6200,VCR8600,
VCR8602,VCR8700,VCR9005,DD8900,DD8904,TVR4

ORDER CODE : VH93 PRICE : £11 + VAT

FISHER
FVHP420,FVHP510,FVHP520,FVHP530,FVHP615,FVHP618,
FVHP620,FVHP622,FVHP710,FVHP711,FVHP715 etc

ORDER CODE : VH16 PRICE : £11 + VAT
HINARI

VXL8,9,10,VXL11,VXL19,VXL90,VCR34H,VTV100,VTV200,H13
ORDER CODE :VH94 PRICE : £11 + VAT

HITACHI
VT522,VTM212,VTM620,622,720,722,822,922,925

ORDER CODE : VH400 PRICE : £16.50 + VAT
VT540,VT545,VT546,VT548,VTD660,VTD665,VTM598,VTM640
VTM645,VTM646,VTM730,VTM731,VTM735,VTM736 etc

ORDER CODE : VH533 PRICE : £26 + VAT

JVC & FERGUSON
BR1600,HRD140,HRD141,HRD142,HRD143,HRD150,HRD152
8947,8948,3V42,3V44,3V45,3V46,3V47,3V52,3V54,3V55,3V56

ORDER CODE :JVC3HSSVA PRICE: £11.50 + VAT
HRD154,HRD160,HRD170,HRD171,HRD210,HRD211,HRD217
HRD310,HRD320,HRD321,HRD350,HRD521,HRD522,...etc
8950,8951,3V64,3V65,FV10,FV11,FV20,FV21,FV26

ORDER CODE : VH04 PRICE : £13 + VAT
HRD725,HRD755,3V43,3V53

ORDER CODE : VH08 PRICE: £28.50 + VAT
8930,8931,8933,8940,3V29,3V30

ORDER CODE : VH200 PRICE: £7 + VAT
BR9060,HRD330,337,440,441,637,641,660,670,720,730,740,82;
HRFC100,SR3300MS,FV44L

ORDER CODE : VH379 PRICE : £21 + VAT

MITSUBISHI
HS349,HSE27,HSE31,HSE32,HSB27,HSB31,HSB32,HSM33,
HSM34,35,37G

ORDER CODE : VH324 PRICE : £21.50 + VAT
HSE30,HSB30

ORDER CODE : VH326 PRICE : £20 + VAT
HSB12,HSE12,HSE22,HSM16G,HSM18,HSM23,HSM25,HSM3C

ORDER CODE : VH380 PRICE : £21 + VAT

Part No Code Price

HITACHI continued
2434141 LOT33 1000p
2434274 L0T44 1050p
2434393 LOT405 2250p
2434593 LOT44 1050p
2435006 LOT401 1700p
2436201 LOT90 1200p
2433891H L0T23 1400p

MATSUI
3714002 LOT02 1200p
043714002J LOTO2 1200p
43700000 LOTO2 1200p
7140021 LOT02 1200p

MITSUBISHI
731003 LOT51 1550p
334 P 18506 LOT51 1550p

ORION
3714002 LOTO2 1200p
043714002J LOTO2 1200p
43700000 LOTO2 1200p

PANASONIC
Ti F 14512 F I cmr39 1850;

Part No Code

PANASONIC continued
LOT40
LOT39
LOT39
LOT40
LOT41
LOT42

TLF 14520 F
TLF 14521 F
TLF 14567 F
TLF 14568 F
TLF 14584 F
TLF 14586 F

PHILIPS
3119 108 31260
3119 198 62930
3122 138 36920

3122 138 36922
3122 138 36923
3122 138 37620
3139 128 30400
4812 140 10369
4812 140 10421

,;--" 4822 140 10274

4822 140 10306
4822 140 10381
4822 140 10384
AT 7445

'

MITSUBISHI continued
HSM20,HSM55

ORDER CODE : VH548 PRICE : £22.50 + VAT
HSB52,HSE50,52G,HSM36,50,54,55,57,58,60

ORDER CODE:VH450 PR10E:£33 + VAT

NATIONAL PANASONIC
NV300,NV322,NV332,NV333,NV340,NV390,NV2000,NV2010,
NV3000,NV7000,NV7200,NV7500,NV7800,NV7850,NV8170,
NV8200,NV8400,NV8600,NV8610,NV8620

ORDER CODE : VH10 PRICE : £6.25 + VAT
NV100,NV200,NV370,NV380,NV630

ORDER CODE : VH35 PRICE : £7.25 + VAT
AG5150,AG5250,NVF65,NVH75,NVH77

ORDER CODE : VH405 PRICE : £32 + VAT
NVJ30,NVHJ33,NVL10,20,NVL21,NVG30,NVG31,NVG40,
NVG130,NVJ37,NVG40,NVG42,NVSD30,NVSD1OEE,NVSD11
NVSD2,NVSD30,NVSD35

ORDER CODE : VH41 PRICE : £14.50 + VAT
NV730,NV730F,NV770 4 HEAD

ORDER CODE : VH32 PRICE : £14.50 + VAT
AG6024,NVG33,NVG46,NVL23,NVL25,NVL28,NVJ47,NVJ49,
NVJ700PX,NVSD2OEE,NVSD400,NVSD44,NVSD45

ORDER CODE : VH42 PRICE : £14.50 + VAT
NVG20,NVG21,NVG22,NVG25,NVG28,NVG200,NVD48

ORDER CODE : VH82 PRICE : £17 + VAT
NVG7,NVG9,NV230

ORDER CODE : VH111 PRICE : £10.50 + VAT
NVSD40

ORDER CODE : VH505 PRICE : £22.50 + VAT
NVJ45,NVJ47

ORDER CODE : VH498 PRICE : £20 + VAT

PHILIPS
VR6460,VR6520,64VR60,VR6420

ORDER CODE : VH77 PRICE : £7.25 + VAT
200V1,200V2,20RW7,21DV1,21DV2,21DV3,2SB01,2SB02,2SB1
1,2SB12,30DV2,VR201,VR202,VR203,VR2115,VR212,...etc

ORDER CODE : VH555 PRICE : £46 + VAT

SANYO
VTC5000,V1C5400,VTC600,VTC6000,VTC6010,VTC6500
VTCM10,VTCM11,VTCM20,VTCM21,VTCM25 etc

LOT90

LOT57

LOT57

LOT57

LOT57
LOT90

LOT90

LOT90

LOT90
LOT123

LOT57
LOT128
LOT127
nT,7

Please add £1 p+p and VAT to all orders
All components are brand new

We accept payment by Access , Switch , Visa , Cheque and Postal Order

All prices quoted are subject to availabilty and may be changed without
prior notice

Price Part No
SAISHO

1500p TAT 3714002
1850p 043714002J
1850p 43700000
1500p 7140021
1700p SHARP
1700p RTRNF 1220 CEZZ

SONY
1-439-332-41
1-439-332-42
1-439-332-52

1-439-387-11
1-439-387-21

TOSHIBA
2433751
23236098
23236198
23236255
23236425
23236428

1200p
1100p
1100p

1100p
1100p
1200p
1200p

1200p
1200p
1450p
1100p
1300p
1550p
1100p

Code Price

LOTO2 1200p
LOT02 1200p
LOTO2 1200p
LOT02 1200p

LOT39 1850p

LOT100 1500p
LOT101 1450p
LOT100 1500p
LOT311 1450p
LOT311 1450p

LOTO1 1300p
LOT288 1400p
LOT288 1400p
LOT289 1500p
LOT288 1400p
LOT289 1500p

m oc
ease ring for ones not listed

SANYO continued
ORDER CODE : VH45 PRICE : £18 + VAT

VHR1110,VHR1150,VHR1300,VHR1700,VHR2300,VHR2370
ORDER CODE : VH121 PRICE : £12 + VAT

VHR3200,3270,3100,3110,3150,3300,3400,3310,VHRD500
ORDER CODE : VH122 PRICE : £15 + VAT

VHR120,VHR130,VHR14,VHR141,VHR143G,VHR14SRVHR151,
VHR15,VHR16,VHR171,VHR220,VHR23...etc,VHRD4400,
VHRD4410,VHRD4500,VHRD4600,VHRD4610,VHRD6700...etc

ORDER CODE : VH469 PRICE 131 + VAT
SHARP

VC671,VC779NC787,VC790ET,VCA50,VCA501S,VCA505,VCA6
0,VCA602,VCA605,VCA615,VCD806,VCD810,VCD815,VCT610

ORDER CODE : VH240 PRICE : £18 + VAT
VC108,208,382,402,405,408.500,550,571,573,581,582,583,
VC5W20E,VC600,...etc,VCA10,VCA100,VCA102,VCA103,VCA10
31,VCA103,VCA104,VCA105,VCA106,VCA111,VCA113 etc

ORDER CODE : VH56 PRICE : £11 + VAT

SONY
SLV275,SLV373VB,SLV410,SLV412,SLV427,SLV474

ORDER CODE : VH42 PRICE : £11 + VAT
SLVE7,SLVE8,SLVE9

ORDER CODE : VH588 PRICE : £36.00 + VAT
SLV615,SLV625,SLVE600,SLVE700,SLVE800

ORDER CODE : VH590 PRICE : £34.50 + VAT

TOSHIBA
V71,V73,V74,W5,V77,V80,V81,V82,V83,V84,V85,V86,V87,V88

ORDER CODE : VH126 PRICE : £12 + VAT
DV90,DV96,DV97,NM3,V108,V109,V199,V200,V202,V205,V207,
V209,V80,V93 V94

ORDER CODE : VH127 PRICE : £14.50 + VAT

Special Offer - Half Price !!!
Panasonic Original Video Head

Part No: VEH 0416
Order Code : VH465

Was : £27 + vat Special Price : £13.50 + vat
** Offer Valid Whilst Stocks Last **

We stock over 650 different video heads
covering over 2500 different models for the
following makes :

AIWA, AKAI, ALBA, AMSTRAD, BAIRD, BLAUPUNKT,
DAEWOO. DECCA, FERGUSON, FISHER, FUNAI,

GEC, GOLDSTAR, GRANADA. GRUNDIG, HINARI ,
HITACHI JVC , LUXOR , MATSUI ,MITSUBISHI ,

ORION . PANASONIC , PHILIPS , SAISHO ,
SAMSUNG , SANYO , SHARP , SONY ,
TOSHIBA AND MANY MANY MORE

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

Tel : 0208 900 2329 Email : grandata.ltd@btinternet.com
Fax : 0208 903 6126 Website : http://www.grandata.co.uk
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MAKE 8 MODEL

ALBA
SAT6600

AMSTARD
SAT250 , SR950 , SRD2000 ,
SRD700,SRD950 , SRX1002 ,
SRX2001 , SRX301 , SRX501 ,
SRX502
SRD510 , SRD520 ,
SRD540 , SRD545 , SRD550
SRD500

BRITISH TELECOM
SVS300

BUSH
IRD150

ECHOSTAR
SR5500 EARLY PSU WITH ADJ

FERGUSON
SRD 5 , SRD16
SRD4
SRV1

CODE

SATPSU2

SATPSU16

SATPSU3
SATPSU4

SATPSU17

SATPSUi2

SATPSU12

SATPSU1
SATPSU11

SATPSU2

Satellite PSU Repair Kits
MAKE & MODEL

FINLUX
SR5700
SR5100

GOODMANS
ST700

GRANADA
KR1 , LR1 , LR2 , M/N92MR1/A
HR 1, JR1
NR2 , PR2
M92MR2

GRUNDIG
STR1

CODE

SATPSU12
SATPSU23

SATPSU1

SATPSU1
SATPSU2
SATPSU8
SATPSU9

SATPSU1

GIRD2000 , GIRD3000 SATPSU2
GRD150 , GRD250 , GRD280 ,
GRD300 , STR200S SATPSU20

HITACHI
SR -1050D

MASPRO
SRE250S/1 , SRE 350S/1 SATPSU1

SRE25OS , SRE350S , SRE45OS SATPSU,
ST5 . ST -12 SATPSU2L

SATPSU1

MAKE & MODEL

MATSUI
RD600

MITSUBISHI
ST-PB10

NOKIA
SAT1500 , SAT1600
SAT1700 , SAT2200 SAT2202
SU23

PACE
PRD700 , PRD800 , PRD900 ,
PSR800 , PSR900 , MRD950 ,
MRD960

MSS500 , MSS1000
MRD920 , SS9000 , SS9010 ,
SS9200 , SS9210 , SS9220
SU2
MSS100 , PRIMA
APOLLO , MSS200 , MS290 ,
MSS300

PANASONIC
TU-SD200
TU SD29O

CODE

SATPSU20

SATPSU1

SATPSU2
SATP-

SATPSU1

SATPSU10

SATP-

SATPSU8

SATPSU9

SATPSU1

SATPSU9

11111110..-

MAKE & MODEL

PHILIPS
STU802/05M , STU804 ,
STU811 , STU824
STU801
STU3301

STU909
STU350

SONY
SAT301 SATPSU

THOMSON
SRD11 , SRD 14 SATPSU '
SRD7/8 , SRS3 , SRS4 SATPSU2

THORN
SAT99 , SAT120 SATPSU1

TOSHIBA
SAT99 , TU-SD200 SATPSU

SATPSU10TS540

CODE

SATPSU1
SATPSU2

SATPSU20
SATPSU22
SATPSU9

CODE PRICE CODE PR CE CODE PRICE CODE PRICE CODE PRICE
SATPSU1 600p SATPSU4 60(p SATPSU10 1230p SATPSU16 650p SATPSU22 1050p
SATPSU2 550p SATPSU8 65Cp SATPSU11 650p SATPSU17 850p SATPSU23 650p
SATPSU3 600p SATPSU9 90C p SATPSU12 1600p SATPSU20 600p

SERVICE KIT & UPGRADE FOR
ONWA TV CHASSIS

This kit is designed to be fitted to the follow nq makes
ALBA / BUSH AKAI
GOODMANS HINARI
JVC MATS2I

Order Code : ONWAKIT
Price : £12 +vat

TDA 8178 S MOD KITS
These kits are designed to replace TDA8178S fitted to
Mitsubishi 21" , 25" , 29" and 33" TV's

21" & 25 " TV Kit 29" & 33" TV Kit
Order Code Order Code
MITSKIT1 MITSKIT2

Price : £3 + vat Price : £15 + vat

GENUINE PHOENIX KITS SUPPLIED
tPAP AT ^rp Rk  ,,TRIVP

JVC FIELD OUTPUT REPAIR KIT
This kit is designed for the following models :

AV-295X1EK , AV-29SX1 EN , AV-29X1EN1 ,
AV-295SX1PF , AV-295TS1PF

Order Code : JVCKIT
Price : £11 + vat

GENUINE PHOENIX KITS SUPPLIED

VIDEO
RECORDERS
Edition 5 1997

Over 300 pages packed with
more than 5500 faults for

different brands

Order Code : BOOK01
Price : £15.00 - no VAT

SATELLITE REPAIR
MANUAL Edition 5
346 pages of receiver faults

plus notes and general
information such as many

useful button sequences for
resetting parental lock codes ,
restting installation choices to

factory defaults.

Order Code : BOOK03
Price : £16.00 - No VAT

TELEVISION
Edition 7

This new A5 size guide lists
more than 9600 faults and in
approx. 474 pages in size.

Order Code : BOOK02
Price : £16.50 - no VAT

(plus £2 Postage)

SEMICONDUCTOR
COMPARSIONS

1999
With over 650 pages listing

more than 3.4,200
Semiconductors with suitable

alternatives complete with
descriptions and base

information

Order Code : BOOK04
Price : £19.00 - no VAT

(plus £2 Postage)

Part No
KSS 152 A
KSS 210 A
KSS 210 B
KSS 240 A
KSS 213 B

Price
£13.00
£13.00
£15.00
£20.00
£15.00

BABY10
POWER SUPPLY

REGULATOR
FOR THE FOLLOWING MODELS :

AKURA CX10 , AKURA CX11 ,

ALBA CTV10 , ALBA TRAVELLER
BOOTS CTV10 NIKKAI BABY 10
OSAKI P1OR AND MANY OTHER

TYPES
Order Code : BABY10

Price : £10 + vat

Part No
KSS 213 C
OPTIMA 6 S
OPTIMA 5
RCTRTH 8151
RCTRTH 8112

Price
£15.00
£16.00
£16.00
£20.00
£20.00

REPLAC
MAKE
HITACHI

HITACHI

PANASONIC

SONY

EMENT VIDE
PART
CAPSTAN MOTOR
5571471
CAPSTAN MOTOR
1470082
LOADING MOTOR
VEM 0247
CAPSTAN MOTOR
883548901

0 MOTORS
CODE PRICE
VM113 £37

+ VAT
VM152 £25

+ VAT
VM160 £6

+ VAT
VM180 £32.50

+ VAT

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

Tel : 0208 900 2329
Fax : 0208 903 6126

Email : grandata.ltd@btinternet.com
Website : http://www.grandata.co.uk
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.....4 Way Aerial Amplifier
the first choice for the professional aerial installer

* Designed for TV , Satellite and FM Receivers
* 10.5db Gain on all ports
* Isolation between outputs > 22db
* Seperate UHFNHF inputs
* Noise figure < 4db
* Digital Compatible
* Frequency Range : UHF 470-863 Mhz

VHF 47-230 Mhz
* CE and EMC Test Certified

Order Code : SLX4 Price : £13 + vat

Universal
Head

Extractor

Hand tool designed for
extracting hard to remove
heads without damage

Order Code : TOOL8
Price : £6.00 + vat

Transparent
Adjustment

Cassette
w.

Replaces a normal video-
tape during measurements,
adjustments and
inspection
Order Code :TOOL23

Price : £5.00 + vat

Voltage
Tester

A terminalscrewdriver
incorporating continuity and
voltage tester

Order Code :TOOL11
Price : £2.20 + vat

Desoldering
Pump

Order Code : S105
Price : £3.20 + vat

Spring Hook

Designed to unlock
springs in Audio tape an
video recorders

Order Code :TOOL20
Price : £2.65 + vat

Video
Maintenance
Allen Keys

rr
Set of 8 Allen keys packed
in a plastic wallet ,
designed for video
maintenance

Order Code: TOOL9
Price : £1.25 + vat

VCR Alignment Kit

Contains :

3 Reversable Screwdrivers

Spring Hook

VCR Head Extractor

Circlip Pliers

Micro Screwdriver

Set of 7 Head & Tape path Aligners

RCA Type Audio & Control Head positioning tool
RCA Adjustment tool for tape guide posts
RCA Type back tension tool
Tension Adjustment tool for various uses
VCR Adjustment tool

Set of 8 Allen Keys

1* -4)10 L

0.77mm , 0.90mm , 1.27mm , 1.50mm , 1.60mm , 2.00mm , 2.40mn
3.00mm

Order Code : TOOL10
Price : £29.00 + vat

AMU

Scart Adaptor Kit
(Economy 5 piece kit)
An inexpensive but versatie
connector kit for TV , Video ,

Satellite , Hi Fi & some
Camcorder connections.

Contents :
1 x 1.5M - 3 Phono Plugs to 3 Phono Rugs
1 x 0.2M - 5 pin DIN Plug to 2 Phono Sockets
1 x Output Adaptor - Scart to 3 Phono Socket
1 x Input Adaptor - Scart to 3 Phono Socket

Adaptor - Phono Socket to BNC Pkg

ORDER CODE : PLG1
PRICE : £4.50 + vat

Ultimate Scart Kit
(Standard 11 piece kit)
A comprehensive and practical
connector kit for TV , Video ,
Camcorder & Hi Fi (including
NICAM Stereo) connections.

Contents :
2 x 0.23M - 6 pin DIN Socket to 3 Phono Plug
2 x 0.23M - 5 pin DIN plug to 2 Phono Socket
1 x 0.15M - Phono Plug to 2 Phcno Socket
1 x 2M - 6 pin DIN Plug to 6 pin DIN Plug
1 x 2M - 8 pin Camcorder Plug to 6 pin DIN
Plug
1 x Output Adaptor - Scart to 6 pin DIN Plug
1 x Input Adaptor - Scart to 6 pir DIN Socket
2 x Adaptors - Phono Socket to BNC Plug

ORDER CODE : PLG3
PRICE : £10.00 + vat

Scart to Phono
Adaptors

Output

Order Code
PLG18

Price : £1.00
+ vat

Order Code
PLG17

Price : £1.00
+ vat

Input

Scart Cables
Standard 9 Pin Connected (1.5 m)

Code : PLG20 Price : 90p + vat

Fully Shielded 9 Pin Connected (1.5m)
Code : PLG21 Price : £2.20 + vat

Flat Cable 9 Pin Connected (1.5m)
Code : PLG22 Price : £1.80 + vat

Standard 21 Pin Connected (1.5m)
Code : PLG23 Price : £1.15 + vat

Standard 21 Pin Connected (0.5m)
Code : PLG24 Price : 85p + vat

Standard 21 Pin Connected (5m)
Code : PLG25 Price : £3.00 + vat

Fully Shielded 21 Pin Connected (1.5m)
Code : PLG26 Price : £3.70 + vat

Gold 21 Pin Connected (1.5m)
Code : PLG27 Price : £4.20 + vat

Flat 21 Pin Connected (1.5m)
Code : PLG28 Price : £3.50 + vat

Tel : 0208 900 2329
Fax : 0208 903 6126

Email : grandata.ltd@btinternet.com
Website : http://www.grandata.co.uk
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Universal
Preprogrammed
Remote Control

Preprogrammed to cover all
major Brands of TV , Video
Satellites and CD Players .

Replaces upto 8 different
remote controls

With teletext & fastext functions

Order Code : RC9
Price : £10 + vat

Genie Universal
Remote Control

Replaces 3 infrared
remotes

Covers 1000's of models

Controls TV , VCR and
Satellite

Auto Code Search

Simple to use

Order Code : GENIE
Price : £9 + vat

Wizard Universal
Remote Control

Easy to use

Fully illuminated keypad

Full learning facility

Modern ergonomic design

Replaces upto 8 different infa red
remote controls

Pre-programmed for convienient setup

Order Code : Wizard
Price : £16.50 + vat

We also stock replacement remote coitrols for 5,000
different models at very competetive prices,

contact us for all our remote control requirements .

Universal Brand
Replacement

Remote Controls
Brand for Brand Replacement

Codeless set-up

Teletext and Fastext

Pre -Programmed for the latest
models

Replaces broken and lost remotes
Bran
Panasonic TV
Sony TV
Philips TV
Hitachi TV
Mitsubishi TV
Nokia TV
Samsung TV
Toshiba TV
Ferguson TV
Grundig TV
Goodmans/Alba/Bush TV
Matsui/Hineril/Orion TV
Satellite

Order Code
RCUNIO1M
RCUNIO2M
RCUNIO3M
RCUNI04
RCUNI05
RCUNI06
RCUNI07
RCUNI08
RCUNI09
RCUNI10
RCUNI13M
RCUNI14M
RCUNI17

Price : £7.50 + vat

BU208A 75p BUT18AF 65p MJ15003 250p TIP31A 22p LM2406T 400p STR10006 450p TA8427K 200p TEA2164 160p UC3843AN 80p

BU2508A 100p BUT56A 65p MJ15004 300p TIP32A 21p LM2416T 650p STFt20005 450p TA8718N 550p TEA2260 225p UC3844 70p

BU2508AF 110p BUW13A 200p MJ15015 250p TIP33 50p LM324 30p STR40090 350p TDA117ON 85p TEA2261 185p UC3844AN 80p

BU2508D 130p BUZ80 135p MJ15016 350p TIP33C 60p LM339 35p STR4211 315p TDA1175 175p TEA2262 275p UC3845AN 80p

BU2508DF 120p BUZBOAF 200p MJ15022 400p TIP34C 60p LM393 45p STR440 800p TDA1180 120p TEA5101A 175p UPC1188H 350p

BU2520AF 170p BUZ90A 180p MJ15023 400p TIP35C 65p LM723 40p STR441 950p TDA151BBQ 240p TEA5101B 175p UPC1488H 115p

BU2520DF 225p BUZ90AF 280p MJ15024 400p TIP36C 65p SAA*293 550p STR44115 475p TDA15Q 300p TEA5170 200p

BU2525A 325p BUZ91A 260p MJ2501 100p TIP41A 20p SAB3035 275p STR451 800p TDA1558Q 300p UC3842N 60p

BU2525AF 220p IRF510 70p MJ2955 55p TIP41C 22p STK4131 480p STR4512 400p TDA2004 150p UC3842AN 80p

BU2525D 240p IRF520 75p MJE13007 100p TIP42C 22p STK4141 II 420p STR50103A 260p TDA2005 150p UC3843 80p

BU2527AF 400p IRF530 75p MJE13009 100p TIPL791A 80p STK4142 530p STR54041 320p TDA2033 80p

BU426A 70p IRF540 100p MJE18004 125p AN5151 200p STK4151 680p STR58041 250p TDA203DH 100p

CAN'T FIND WHATBU508APH
BU508D

60p
75p

IRF610
IRF620

80p
100p

MJF18004
MJF18006

175p
200p

AN5601K
BA5406

750p
180p

STK4152
STK4171

650p
900p

STR59041
STR6020

300p TDA3562A
270p TDA3653B

260p
80p

BU508DF 85p IRF630 75p MJF18204 350p BA6209 85p STK4172 II 680p STR61001 475p TDA3653C 85p YOU'RE LOOKING
BU508V
BUF405A

110p
200p

IRF640
IRF710

150p
150p

MJW16206
MJW16212

600p
350p

HA13150A
FIA13151

1150p
875p

STK4191
'STK4332

700p
365p

STR81145
STRD1706

375p
360p

TDA3654
TDA4565

80p
150p FOR ?

BUH1215
BUH315

450p
200p

IRF720
IRF730

85p
125p

52000A3
52000AF

175p
90p

HA13152
HA13153A

800p
900p

STK5331
STK5332

300p
180p

STRD1806
STRD1816

360p TDA4600
350p TDA4600 II

200p
160p Japanese Transisitors ,

BUH315D
BUH515
BUH515D

175p
200p
250p

IRF740
IRF820
IRF830

90p
90p
85p

52000N
S2055A
52055F

150p
175p
175p

HA13155
HA13157
LA4440

920p
950p
200p

STK5333
STK5337
STK5481

650p
550p
470p

STRD4420
STRD6108
STRS6707

550p TDA46O1
450p TDA4605

1000p TDA495D

120p
190p
100p

Diodes , Voltage regulators,
LEDs,Triacs, Thyristors..etc

BUH517
BUH517D

275p
175p

IRF840
IRF9610

85p
95p

52055N
TIP121

150p
35p

LA4445
LA4460

200p
120p

STK5482
STK73410

285p
350p

STRS6708
STRS6709

575p TDA81713

600p _ TDA8171
170p
230p RING US AS THIS IS

BUH715 425p IRF9620 85p TIP122 30p LA4461 120p STK73410 II 500p STV9379 400p TDA8172 200p JUST A SELECTION OF
BUT11A
BUT1AF

35p
35p

IRFBC30
IRFBC40

120p
210p

TIP125
TIP127

30p
35p

LA4705
LA7830

400p
90p

STK7348
STK73605

400p
375p

TA8207K
TA8215

175p TDA835D0 275p
300p TDA8362N3 1200p THE 50,000 ITEMS

BUT12A 80p IRFZ44 160p TIP2955 50p LA7851 200p STK73907 700p TA8221AH 600p TEA1039 150p THAT WE STOCK
BUT12AF 90p MJ11015 250p TIP29A 22p LM1207N 450p STK7406 650p TA8227 250p TEA2013A 80p

BUT18A 80p MJ110,6 300p TIP3055 50p LM2405T 625p STVG5636 650p TA8251AH 700p TE A2037 2 on p

This advertisement is just a selection of our stock.
We also stock the following :

Video Heads , Pinch Rollers ,Belt Klts ,Idlers Service Kits , Video Motors . Cassette Housings ,

Audio Control Heads , Mode Switches . Video Lamps , Satellite spares , LNB's , Back Up
Batteries , Servicing Tools and Aids , Digital Multimeters , TV Switches ,

Line Output Transformers , Japanese Transis:ors , Linear IC's , Computer IC's ,

CMOS and 74 Series and much much more HI All at competitive prices
Please contact us if you cannot find the part you are looking for.

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

Tel : 0208 900 2329 Email : grandata.ltd@btinternet.com
Fax : 0208 903 6126 Website : http://www.grandata.co.uk



READER SERVICE

HELP WANTED
The help wanted column is intended to assist readers who require a part, circuit
etc. that's not generally available. Requests are published at the discretion of the
editor. Send them to the editorial department - do not write to or phone the
advertisement department about this feature.

Wanted: Circuit diagram for the
Avo 8 Mk 3, or help with the follow-
ing fault: the high -resistance setting
doesn't work though a new battery
has been fitted. Please phone or fax
Eric Chapman on 01522 688 307 or
e-mail
erich@btinternet.com
Wanted: EHT multiplier/splitter
assembly for the Sanyo projection
Model CVP9111T. New preferred
but a used part would do. A service
manual would be helpful - we could
photocopy and return if necessary.
Please phone Russell J. Fletcher or
Martin Batsford on 01209 612 260.
Wanted: Instructions for a Technics
programmable remote control trans-
mitter type SH-R500. Photocopy
OK. Robert Crooks, 42 Edenderry
Village, Shaws Bridge, Belfast BT8
8LG.
Wanted: VCR Troubleshooting and
Repair Guide by R. Brenner, pub-
lished by Sams Press. No. ISBNO-
672-22507-7. Peter Hills, 50 St.
Augustine's Avenue, Wembley,
Middx HA9 7NX. 0181 904 5955.
Wanted: Circuit diagram for the
electronics control board in the
Toshiba microwave oven Model
ER5720E/EW. The PCB is type
EDT517T. A.R. Pond, 71 Rochford
Road, Southend -on -sea, Essex SS2
6SR. Phone 01702 330 839.
Wanted: Data for the Philips dou-
ble -beam oscilloscope Model
PM3372. Can photocopy and return
if necessary. David Hubbard, Hilltop,
St. Just in Roseland, Truro TR2
5HZ. Phone 01326 270 609.
Wanted: Working servo/CPU board
for the Hinari VXL8 VCR. F.
Rayner, 42 Northgate, South
Hiendley, Barnsley, South Yorkshire
S72 9AQ.
Wanted/for disposal: Require ser-
vice manual for the Amstrad
FX9600(AT) fax machine. Would
copy and return by recorder delivery
or buy if inexpensive. Have for dis-

posal about fifty back issues of
Television from 1980-95, mainly
early -mid 80s, free to collector.
Nicholas Arnold, 30 Mere Road,
Upper Wolvercote, Oxford OX2
8AN. Phone/fax 01865 556 991.
Wanted: Service manual or circuit
diagram for the Panasonic CTV
Model TC2255UR (UK type).
Photocopy OK. Will buy. Peter A.
Zulu, PO Box RW640X, Lusaka,
Zambia.
Wanted: Circuit diagram for the
Alba monochrome TV Model
PTV9C. P. Guarini, 31 Alderson
Avenue, Rawmarsh, Rotherham,
South Yorkshire S62 7DE. Phone
01709 523 599.
Wanted: Chopper transformer for
the Matsui CTV Model 2095T. The
circuit reference no. is TR100 and
the part no. 602800003820. M.L.
Biddlecombe, Avondale, New Road,
Porchfield, Isle of Wight P030 4LT.
Phone 01983 525 555, mobile 0966
361 798.
For disposal: Barco Repso 67 pro-
jection monitor. Requires one tube
and an EHT board. Available for
spares or repair. Contact Frank
Moscatiello, 21 Crowson Way,
Deeping St James, Cambs PE6 8EY.
Phone 01778 344 030.
For sale: Large selection of original
TV and VCR manuals, some quite
recent, priced at £3 or £5 plus
postage. Phone for details or send
SAE for lists. David Forfar, 65
Ormskirk Road, Old Skelmersdale,
Lancashire WN8 8TR. Phone 01695
735 132.
For sale: I have stopped trading as
an electronic retail shop and have
some stock to clear. It includes fifty
Television magazines from 1992 to
1998 (not a complete set); thousands
of transistors, resistors, ICs, jack
plugs, switches and much more; and
some test equipment - an oscillo-
scope, RF signal generator, tube
booster and a valve tester. Worth

thousands of pounds but just £200 to
clear. Paul Williamson, phone 01753
528 360, fax 01753 551 962 (Slough,
Berkshire).
Wanted: Circuit diagram or service
information for the Philips PM5508
colour -bar generator. Fault is no
colour! Michael O'Sullivan, 13
Rivervalley View, Swords, Co.
Dublin. Phone 00 353 1 840 3093 or
e-mail tva@ tinet.ie
Wanted: Scrap Akai VS75 VCR for
salvaging lower drum assembly.
A.G. Chamberlain, 62 St. Lukes
Road, Bournemouth BH3 7LU.
Phone 01202 521 990.

BACK ISSUES
We have available a limited stock of the
following back issues of Television:

1995 January, April, May, June, July,
August, September, November
and December

1996 January to December inclusive

1997

1998

January to December inclusive

January, February, March, April,
May, June, September, November
and December

1999 January, February, March April
May, June, July, August and
September

Copies are available at £3.00 each including
postage. Send orders to:

Reed Business Information Ltd.,
Television Back Issues,
Room L302, Quadrant House,
The Quadrant, Sutton, Surrey
SM2 5AS.

Make cheques/postal orders payable to
Reed Business Information Ltd.
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Reports from
Philip Blundell, AMIlEelec
Kevin J. Green, TMIIE
Gerry Mumford
Denis Foley
Glyn Dickinson
Michael Dranfield
Colin J. Guy
Pete Gurney, LCGI and
Terry Lamoon

Panasonic TX21MD1B
(Euro 2L chassis)
There were two faults with this set,
`hooking' when prerecorded tapes
were being played back and inter-
mittent reversion to standby. The
latter would occur three or four
times a night, but use of the remote
control unit would switch the set
back on. It was while curing the
first fault that I discovered the
cause of the second one.

The 'hooking' was caused by
the fact that the video was tuned in
on programme position 6 instead of
position 0 (AV). While I was tun-
ing the video in and the screen was
displaying a bright snowy raster the
set went to standby. The only way
in which I could keep the set on for
long enough to tune in the video
was to turn the brightness and con-
trast down.

This indicated a beam limiter
problem. In his article in the June
1999 issue Brian Storm mentioned
R558 (120Ia as a possibility. But
it was OK. So a manual was
obtained. When I examined the cir-
cuit diagram I found that the beam
limiter circuitry is quite complex.
Beam current is sensed in the usual
way, at the earthy end of the diode -
split LOPT winding. One feed goes
to Q552, which conducts to reduce
the first anode voltage when the
beam current is excessive. The

TV
Fault Finding

other feed is taken to Q504, whose
collector voltage goes high when
the beam current is excessive. It's
connected to pin 27 of the micro -
controller chip IC1201. This con-
nection was not shown in the cir-
cuit diagram - I had to carry out
ohmic checks to find it. Thus
IC1201 senses excessive beam cur-
rent and tells the colour decoder IC,
via the I2C bus, to reduce the con-
trast. Only this wasn't happening.

It was beginning to look like a
software problem. A new EEP-
ROM (part no. X27C16P-F1) was
bought, copied and fitted. This
cured the fault. All the stored set-
tings - tuning, picture geometry,
grey -scale etc. - had to be reset
before the receiver could be
returned to the customer.

The EEPROM reader I bought
for my PC from Crownhill
Associates (01353 666 709), called
the Smartie, is turning out to be
invaluable. I will be able to pro-
gram the EEPROM myself next
time I see a TX21 MD1 . P.B.

Matsui 20V1T (Grundig
CUC7301/3 chassis)
A dry -joint at C669 caused havoc
with this set. The MJF18004C
chopper transistor T665 had gone
short-circuit collector -to -base, dam-
aging the following components:
IC630 (UC3842N/AN); D621-4 (4
x 1N4007); R661 (2200); D663
(3.6V zener diode, part no. 8309-
720-036); and CD651 (ZD18V,
part no. 8309-455-181). Once these
items had been replaced the set
worked for ten minutes. Then the
power supply began to trip, fol-
lowed by the 'dead' set with the
front LED flashing symptom. D667
(BA157) was the cause - it had
become leaky.

Note that there are component
changes in the power supply if the
set is fitted with a 155X01 21in.
Philips CRT. P.B.

JVC AV21TS2EK
We've had two unusual faults with
this model recently: in both cases
the cause was the same, the
TB1227AN jungle chip IC101. The
symptom with the first set was very
disturbed field sync. When chan-
nels were changed the field would
lock at some very strange parts of
the screen. There was no rolling,
just abnormal picture lock. The sec-
ond set had a very faint green line
down the right-hand side of the pic-
ture, about 6cm away from the
edge. In this case scope checks
took us to IC101. K.J.G.

Ferguson T14R (TX805
chassis)
This set was stuck in standby. As
usual, protection zener diode DP50
(BZX85C150) was short-circuit
because of dry -joints at the
unmarked wire link next to the
LOPT's earth pin. Note that the
wire link is covered by the LOPT
and cannot be seen. This has the
effect of removing reservoir capaci-
tor CP17 from the 103V line which
the diode is there to protect (against
overvoltage). Presumably the
resulting ripple takes the supply
above 150V. G.M.

Goodmans C1402
This rather scruffy portable was
dead. I found that its mains fuse
had blown because one of the
mains bridge rectifier diodes, D613,
was short-circuit. All four diodes
(D611-614) looked stressed and
were replaced. They are unmarked,
but BY133 diodes are suitable as
replacements.

The set then came on but was
stuck in standby. Checks in the
start-up circuit section of the main
power supply revealed that opto-
isolator IC612 didn't switch on
when the PWR command line went
high. A replacement opto-isolator
cured this. It's also an unmarked
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device. Fortunately it is not used
for feedback and is not too critical.
Many four -leg devices should
work, such as the Sony SHF617G2
that I used. G.M.

Daewoo T512 and T514
(CP330 and CP365 chassis)
If the set powers up and switches in
and out of standby but there's no
picture, check for line drive at pin
37 of the TDA8362B jungle chip
1701. During normal operation this
chip is powered by a LOFT -derived
supply, so a start-up voltage is
required. This 8.2V supply, at pin
36, is obtained from the 103V line
via R401, R402 and D401. If it's
present, replace the IC. The fault
seems to be quite common with
both these chassis.

If the picture has a heavy
magenta cast when 1701 has been
replaced, the TDA4661 chroma
delay line chip 1501 should be
replaced. It can be damaged when
1701 fails. G.M.

Ferguson B59F (ICC7
chassis)
If one of these sets comes in with
low sound, replace C514 (10, 63V
miniature axial electrolytic) which
hides inside the IF can.

If the picture is smeary with
poor colour, giving the impression
that the CRT is flat, check the
391M, 1W resistors RT24, RT44
and RT64 on the CRT base panel:
they tend to go high in value. If one
or more of these resistors goes
open -circuit the result is loss of the
relevant colour(s). This latter fault
can also be caused by failure of the
TEA5101A RGB output chip.
G.M.

Philips 41GR8841 (G110 -
PTV chassis)
Excessive width was the problem
with this massive projection TV
set. Luckily it's an early model, of
the three -CRT type, and thus shares
much of its technology with a con-
ventional TV set. The cause of the
trouble was a reversible electrolytic
capacitor, C2549 (10µF, 50V), in
the EW correction circuit. It had
dried up and fallen in value. G.M.

Sanyo C28WN1 (WB2B
chassis)
This smart, widescreen set
appeared to be stuck in standby.
The separate standby power supply
was running, but the main chopper
power supply had blown up.
Chopper transistor Q634
(2SC4429), its driver transistor
Q633 (2SC3807), and the surge

limiter resistor R902A (190, 10W)
had all failed. When these items
had been replaced the set powered
up but there was no sound or tele-
text!

Sound was restored by replacing
the TA8200H audio amplifier chip
IC001. It had been overheating.
The cause of the teletext problem
was the 27MHz clock crystal
X2901. G.M.

Daewoo T512 (CP330
chassis)
Many of these sets come in with
teletext problems, i.e. no text, gar-
bled text, intermittent text, and
maybe other erratic remote/front
panel control operations. The cause
is likely to be the 27MHz teletext
clock crystal XT01. It seems to be
rather unreliable. G.M.

Philips 25PT4521 (Midi 1.1
chassis)
If the sound is OK but there's no
picture, check whether fuse 1463
(630mA) is open -circuit. Also
check the tesla module which is
present in some sets but is not
shown on the circuit diagram. Its
part no. is 4822 212 32363. On a
couple of occasions I've found that
transistor 7400 (BC327) and diode
6400 (IN4148) on this panel have
been the cause of the fuse failure.
D.F.

Matsui 1482
If the power supply attempts to
start up then shuts down, don't try
isolating the line output stage or
using a dummy load. It won't work.
To maintain power supply opera-
tion the line output stage has to be
running. Use a variac instead: an
input of 160V seems to be about
right.

Check for a hairline crack in the
print from pin 1 of the LOPT to the
collector of Q702. The print here
seems to break easily. D.F.

Philips 25PT4521 (Midi 1.1
chassis)
There was no sound or picture,
with the power supply cycling. I
could just hear the EHT come up,
then there was nothing except the
sound of the power supply trying to
start at intervals. When the set was
switched off there was still EHT at
the CRT's final anode connector,
indicating that the line output stage
had worked briefly. So I discon-
nected the supplies on the sec-
ondary side of the LOPT in turn,
and was rewarded with a healthy
buzz from the field scan coils when
the 13V supply was disconnected.

This enabled me to trace the cause
of the problem to transistor 7450
(BC558B) in the protection circuit.
I'm glad I didn't follow my first
instinct, which had been to replace
the LOFT. D.F.

Matsui 1436/1436XA
The line hold was off frequency.
When I adjusted it (R481) I found
that the control was very sensitive,
and that when a locked picture was
obtained it was displaced to the
left. The Channel 5 on -screen logo
was useful in showing this dis-
placement.

I replaced the TA7698AP jungle
chip but this made no difference.
The fault was cured by replacing
C490 (0.470, 63V), after which
the line hold could be set correctly
and the picture centred with the line
phase control R482.

This fault could also occur with
the Alba Model CTV100 and the
Bush Model 2004. D.F.

Hitachi CPT2508
This set was tripping erratically.
The cure is usually to replace C910
and C916 (both 33g, 10y), C919
(4.7nF, 2kV) and C927 (2.2nF,
2kV); change C914 to 10µF; and
check C909 (150g, 400V), R919,
R920, R931 and R932. In this case
the tripping then stopped but the set
wouldn't come on. To help matters,
the field scan coupling capacitor
C610 (1001.1F, 25V) then exploded!
There was a lowish resistance
across the 152V line: it disappeared
when the scan coil plug was dis-
connected. Unusually, there was a
short between the line and field
scan coils. A salvaged yoke
brought the set back to life. G.D.

GoldStar CIT9172 (PC11A
chassis)
Intermittent operation has been the
trouble with several of these sets.
Resoldering the TDA8214 timebase
generator/field output chip IC401
usually helps, but for a lasting
repair the chip should be replaced.
A word of warning: the screening
cover over this area must be sol-
dered back firmly - otherwise the
IF stage won't work! G.D.

Toshiba 1400TB
The symptoms with one of these
sets were a vastly expanded field
scan and no height control. With
this and similar models the cause is
usually the two 2.2g capacitors in
the field feedback circuitry - they
are usually dark red or brown in
colour. In this case both of these
capacitors were leaky but the main
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cause of the problem was the 7.5V
clamp zener diode D315 being
leaky. G.D.

Samsung CI6230
There was no sound. The AF stages
were happy, proved by feeding an
input to the scart socket, but there
was no Nicam or FM sound. Scope
checks at IC601 (TDA8415)
showed that there was plenty of
input but no output. Either the IC
was faulty or, as in this case, the
oscillator had stopped. A new
10MHz crystal cured the fault.
G.D.

Ferguson A51F (IKC2
chassis)
We were told that this set would go
into standby after a lengthy period
of operation then not come on
again. It was a while before the
fault put in an appearance in the
workshop: it was caused by the trip
operating once, putting the set into
the standby mode. The cure was to
replace transistors TV01 (BC558C)
and TV02 (BC548C). G.D.

Grundig GT1402 (G1000
chassis}
This set wouldn't come out of
standby. I found that there was no
line drive because feed resistor
R314 (6.81M, 2W) in the line
driver stage had gone open -circuit.
M.Dr.

Matsui 1440
If there's no sound at all, replace
R354 (471d2, 0.5W). It provides
bias for the base of the lower tran-
sistor (Q352) in the audio output
stage. M.Dr.

Tatung T21TD50 (D series
chassis)
There was no line drive and R427
(220) in the supply to the line dri-
ver stage was burning. No shorts
could be found however, and a
replacement driver transistor made
no difference. The cause of the
trouble turned out to be the 4.70
safety resistor R822 in the 8V regu-
lator circuit. Because it had gone
high in value, the 8V supply was
low. C.J.G.

Philips 22CS5740 (System
4 chassis)
The picture would blank out for a
second or so at random intervals. I
was eventually able to ascertain
that the cause of this was momen-
tary field collapse. The culprit was
the field flyback boost diode
D6107, which was going open -cir-
cuit intermittently. C.J.G.

Sony KVM2151 (BE2A
chassis)
This set had a blank raster with
normal sound. When I looked at the
PCB I saw that three of the large
ICs had been replaced, and that the
soldering was none too tidy. It
seems that the customer had taken
the set elsewhere and, after consid-
erable delay, was not prepared to
leave it there any longer. In view of
this I assumed that the ICs were not
to blame and set to work. A check
on the sandcastle pulse soon
showed where the cause of the
trouble lay. The top of the pulse
was of low amplitude and rounded.
The step was also rounded. Only a
small number of components are
involved in forming the pulse. I
found that the DAN202 surface -
mounted diode D504 was leaky.
C.J.G.

Sony KV21T1U (BE4A
chassis)
This set had a narrow, unfocused
raster with normal sound. I'd had
the same symptoms recently with a
set fitted with the Grundig G1000
chassis. This provided a clue. Both
sets use the MC44007 jungle chip.
Bearing this in mind I looked in the
microcontroller area and found a
24CO2 EEPROM. An empty
replacement produced a normal
raster. Tuning in the channels, then
going into the service mode to set
up the geometry and drive values,
restored normal operation.

To get into the service mode
with this chassis, use the remote
control unit to switch to standby
then press, in the following order,
OSD, 5, vol+ and TV. The set will
come on with "TT" displayed at the
top of the picture. Press menu to
display the adjustments, which are
self-explanatory. C.J.G.

Ferguson C51F (ICC6 chas-
sis)
There was horizontal jitter on the
picture. Turning the horizontal
phase control PV76 to one end of
its travel cured the jitter but left
the picture displaced. The cause of
the fault was the BC858 chip tran-
sistor TV71 which was leaky.
C.J.G.

Pioneer SD28AV1 (Nokia
Compact chassis DE)
There was excessive width but no
EW error. The customer had found
and tried to adjust the width con-
trol, breaking it in the process.
Once a replacement had been fitted
there was still excessive width at its
minimum setting. The HT was cor-

rect. The cause of the trouble
turned out to be a dry -joint at one
side of C513, which is one of the
two parallel -connected 0.18pf
scan -correction capacitors. C.J.G.

Sony KVM2130U (BE1
chassis)
The complaint with this set was
"intermittent no picture, usually at
switch on from cold". When the
fault eventually put in an appear-
ance the symptom turned out to be
loss of sync. Scope checks around
the timebase generator chip IC551
showed that in the fault condition
there was no video signal at the
sync separator input pin 5. This
input comes from the teletext panel
- pin 2 of plug CND44.

There is little on the teletext
panel. Video enters ICO2 (type
SAA5231 or SDA5231A) at pin 27
and leaves at pin 1, going to the
buffer transistor Q04. ICO2 had an
input waveform but there was no
output. Voltage checks seemed to
be inconclusive. The IC had a 5V
supply, but neither of its timing
crystals was doing anything. After
replacing the chip to no effect I
consulted the circuit diagram. All
then became clear. Most of the cir-
cuitry on the teletext panel runs at
5V, but ICO2 requires a 12V supply
which is obtained from the on-
board surface -mounted transistor
Q02 (2SC2873-Y). This had failed:
it was actually producing an output
of exactly 5V instead of 12V. A
replacement put an end to the trou-
ble. P.G.

Sharp C1421
The complaint with this portable
was "lines on the picture". They
were flyback lines which were on
a background of varying bright-
ness. Voltage checks on the CRT
base panel showed that the HT
supply for the RGB output stages
was low at 72V instead of about
180V. The cause of this low volt-
age was the reservoir capacitor
C620 (4.7g, 250V), which had
dried up, and the associated safety
resistor R620 (220) which had
gone high in value. Replacements
cured the fault. P.G.

Mitsubishi CT25M1TX
This set seemed to be dead though
the power supply was working. The
cause of the trouble was traced to a
hairline crack at the collector pin of
the line output transistor. Re -
soldering this restored normal oper-
ation.

Before I return one of these sets
I normally replace the chopper tran-
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sistor's troublesome base coupling
capacitor C906 (47µF) as a matter
of course. I also find that C905
(470µF) tends to leak electrolyte.
Before you replace either of these
two capacitors check that the mains
rectifier's reservoir capacitor is dis-
charged: it can bite even after a day
or so. P.G.

Goodmans 2875
This set would intermittently die,
usually after working for several
hours. When it worked normally
there was an intermittent crackle on
the sound. With these sets it's
always worthwhile carrying out a
check for dry -joints around the
chopper transformer. Sure enough
there was a good crop of hairline
cracks around the pins. Resoldering
cured the problems. P.G.

Philips 52KV2525/05
(090 chassis)
The complaint was that channels
disappeared at random and fre-
quently had to be retuned. The
usual cause of this is the main
microcontroller chip. Replace-
ments come with a tinplate screen

to prevent static affecting it and
the associated EEPROM. I fitted a
replacement and put the set on
soak test, but the fault was still
present. There's not much else that
could cause the problem. The
X2402 EEPROM proved to be the
culprit - it was intermittent. I've
had more than a few of these
devices fail in other chassis. This
is the first time I've had the fault
with a G90. P.G.

Sony KV1462
This set produced a negative picture.
A bit of light tapping showed that
the problem was to do with module
IF201. When it was stripped down
several dry -joints were seen. After
a thorough resoldering of all joints
the set worked perfectly. T.L.

Matsui 1455
A nasty picture flutter was caused
by HT instability. When I discon-
nected the feed to the line output
stage the HT supply settled down,
but as soon as a load was connected
the problem came back. I noticed
that the standby switching transis-
tors Q605/6 were getting very hot.

They are known to cause problems,
though the symptom is usually to
do with standby operation.
Anyway, I disconnected and
checked them and found that Q605
was leaky. As a precaution I
replaced them both, then reset the
HT voltage. Q605 is type 2SA1013,
Q606 type 2SC2335. T.L.

Grundig CUC7350 Chassis
This set didn't do anything because
the 8V supply (+E) was missing.
It's used by the TDA8374 'jungle'
chip IC34015, which amongst
other things produces the line and
field drive waveforms. The cause
of the trouble was the 1552 safety
resistor R61021 in the 8V regulator
stage - it had gone open -circuit.
T.L.

Matsui 2092T
The complaint with this 20in. set
was intermittent line foldover and
tearing. When I tapped and probed
around in the line timebase I dis-
covered a dry -joint at the line dri-
ver transformer 1401. Once this
had been resoldered the set worked
perfectly. T.L.
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John Edwards'
Casebook

Aiko CT18
I'd never heard of this brand before. Despite the model
number, the screen size was about 15in. The customer
said that the fault had developed about three years ago:
the set had then been consigned to the attic. But new
family members had arrived, and to help keep them
occupied and apart it was decided to bring the set back
into use. After being dusted down it was sent to me, and
was now on the bench.

When I switched the set on, the on -screen display said
channel one. But there was no sound or picture, not even
snow. When they were selected, all the usual viewer
commands appeared on screen against a lifeless, blank
raster. I removed the back and surveyed the innards,
which were quite straightforward with standard ICs.
The only part that could prove troublesome should it be
faulty was the oversized tuner module, which had no
markings or type number.

I was thinking of carrying out scope checks at the pins
of the TA7681AP IF chip IC101 for signs of signal
activity when I spotted, between the IC's pins, a crusty
green substance. "Bet they've got a cat" I thought. On
closer inspection I saw that all the pins of the IC were
joined by this greeny-brown, corrosive mess. After des-
oldering it, with the aid of a solder mop, I gently prized
the IC from the board. A few of its pins parted comp-
any and remained in their holes.

I didn't have a replacement chip in stock. After order-
ing one I decided to investigate further. With the IC
removed more of the board was exposed and a lot more
crud was evident. A wire link beneath the IC had cor-
roded away, and the bodies of two resistors (R116 and
R117) had parted company from their legs. There was
slight contamination at the base of the tuning trans-
former T114 and, when it was removed and turned
upside down, it was found to be full of green corrosion:
the lower part of the outer casing was brown with rust.
I used a pin to break up the crustation very gently, and
tweezers to remove the debris. I then resoldered the fine
wires to their terminals. The last item that had clearly
been attacked was the SAW filter casing, which was
brown with rust. I removed it and found that the gundge
covered and surrounded the pins. Again, careful scrap-
ing and cleaning was required.
After extracting the remains of the two resistors I

scraped away at the board with a small screwdriver.
Once the crud had been removed I sprayed the affected
area with switch cleaner then gave it a good scrub with
a toothbrush. The board looked much healthier after
this.

The colour -code stripes on the corroded resistors had

rotted away, so I traced out the print path at either side
of the two resistors and made a sketch of the circuit. I
then looked through some manuals for a circuit diagram
that includeded a TA7681AP chip. I eventually came
across one and found that position R116 was occupied
by a 1.51d1 resistor and position R117 by a 22052 resis-
tor. Replacements with these values were fitted.

The new IC arrived next day. I fitted it, drew a deep
breath and switched on. To my surprise and relief, the
sound blasted out and the screen, though very dark with
no luminance content, displayed some movement in
chroma. I looked around wondering what to do next.
Then automatically, without conscious thought, I

changed the position of the slider switch on the tube
base panel. A perfect picture appeared. All that
remained was to decide how much to charge!

Sanyo CBP2580 (EB1 chassis)
When I switched this set on all I got was a brief crackle
of EHT. It then shut down to standby. Some voltage
checks showed that the power supply was working, but
the 12V and 5V regulators on the secondary side of the
chopper transformer were switched off by a standby
command from pin 7 of the microcontroller chip. This in
turn meant no supplies to the timebase generator and
other circuits. I desoldered pin 7 of the microcontroller
chip, thereby removing the standby command. This
enabled the regulators to do their job. Line drive was
restored, and the output stage came into operation. The
screen then displayed field collapse. Feeling good at
how clever I'd been, I next confirmed that there was a
27V supply for the TDA8170 field output chip. The chip
was cold to touch, so a few minutes later a replacement
had been fitted. All eyes were focused on the screen.
Yep! You guessed it - no difference. Time to admit that
I wasn't so clever after all and to get down to proper
fault-finding.

The 1V peak -to -peak field drive pulse was missing at
pin 1 of the TDA8170 chip. It should come from pins 26
and 27 of the DPU2553 processor chip on the plug-in
video board. The supplies etc. were present, so it
seemed likely that a new chip would cure the fault.
There are a few other digital chips on the board, but
what really put me off was the double -sided print, with
tracks soldered to the chip's pins above and below the
board. My good friends at Chas Hyde offered a board
repair service at £50 plus VAT, which meant that there
would be no profit as far as I was concerned - plus the
possibility that something else could be wrong.

I keep scrap PCBs and chassis in a shed, in case I need
a hard to get or a special part. I just hate throwing things
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Plan For genuine hassle free
ELECTRONICSservice there's only A.R.D.
NEW 600 PAGE FREE USER FRIENDLY TRADE CATALOGUE

A.R.D.s Trade Catalogue features over 12,000 electronic components and accessories with
comprehensive technical information and photographs to help in product identification. All products are
clearly and logically presented, to make the items easy to find. We offer the most competitive prices in the
industry without sacrificing the quality of our products.

'Our aim is your next order' is not a gimmick. We have a highly trained and caring staff and perfect systems
to try and make every contact with A.R.D. Electronics a pleasurable and problem free experience.

Philips Remote Control - Compatible

Replaces:- Philips RC5991, 218-20831.

Features
 Individual plastic keys
 Reverse Polarity Protection.
 CE approved
 Uses 4 x AAA batteries (not included)
 Hardwearing etched printing
 Normal functions printed in white, teletext

functions in yellow and VCR functions in blue.
 Supplied in re -sealable blister packaging.

Order Code

321-00064
Offer Price

4.50
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Nan -Regulated Mains Adaptors

A

range of non -regulated plug-in mains adaptors.Each has 6 different
output voltages (314.5/617.5/9/12V) which are selected via a rotary
switch. Supplied with 6 detachable output plugs to suit most
applications. CE approved.

Meximum

300mA

800mA

Order Code
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300-00003

Offer Price
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2.35
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Pack of 40 ONLY £4.99
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Scart Leads
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scart cable (7mm 0.D).
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Exclusive to A.R.D.
The New A.R.D. Long Life
Alkaline AA Battery
A high performance battery from one of the
worlds leading battery manufacturers.
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Order your copy of this essential Trade Catalogue NOW
and we will send it to you absolutely FREE - Simply Phone
or fax A.R.D. Electronics, Now! for an application form.
You will also enjoy a £250 credit limit from day one.

An easy way to register for your FREE catalogue.
Visit our Trade only Web site today and complete an application form on www. ard-plc.co.uk

You can order On -Line from our website. Offers end 30th October 1999

ikA.R.D. Electronics Plc, Shorten Brook Way, All Prices exclude VAT
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ELECTRONICS
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WebTV brings the
internet and TV services
together, along with
features such as home
shopping and banking.
George Cole describes
the origin of the system
and the current state of
the technology

Microsoft's
During a visit to Microsoft's headquarters in
Seattle I was able to catch up on the company's
WebTV Networks system, which combines TV,

telephony and the internet. Trials have recently been run
in the UK and Germany, with WebTV set -top boxes
produced by Pace.
The basic idea behind WebTV is to make internet

access simple and relatively inexpensive. The usual
device used for access to internet material is of course
the personal computer. Though PC prices have fallen
substantially, a significant number of people are still
unable to afford them. Many others find them difficult
to operate. Fifty per cent of homes in the USA have
access to a PC: in the UK the figure is about 25 per cent.
So the potential market for WebTV as an alternative
would appear to be large. It's interesting that while the
average age of internet users in the USA is 25, the fig-
ure for WebTV users is 45 years.

WebTV aims to offer the best of both television and
the internet. TV offers fast response (press a channel
button and it appears), is a moving medium with sound
and is a social device, usually watched by a small group
of people. On the downside, TV provides limited con-
tent (in terms of channels) and is essentially a one-way
medium, though new digital and interactive services are
changing this. In comparison the internet is an on -
demand system that offers almost unlimited content and
is by nature interactive. The snags are that the internet
can be slow, has little audio content (though more and
more sites are offering sound files) and is designed for
individual use.
Microsoft is keen to stress that WebTV is not a

replacement for the PC. The latter can be used for a

varitey of purposes, including word processing and
access to databases. WebTV is a low-cost internet
device designed for use with TV. It has been launched
in the USA, Canada and Japan as a stand-alone service.
There are at present some 800,000 subscribers.

Background
WebTV was founded in 1995 by three US technology
workers who saw potential in a device that would pro-
vide internet content on a TV screen -a vision shared
by NTL, which has launched TV -Internet in the UK.

One of the problems is that Web content is designed
for display on a PC monitor that provides higher resolu-
tion and a faster frame refresh rate than TV. While mon-
itors use progressive, i.e. non -interlaced, scanning near-
ly all TV sets can provide only an interlaced display. To
overcome this limitation, the WebTV founders devel-
oped ways of reformatting Web content for TV. A
WebTV display does not look as sharp as that provided
by a PC monitor, but the quality is nevertheless impres-
sive. The first WebTV products were launched in 1997
and simply offered internet access via a TV set. The sys-
tem has been refined since then, and there are now third -
generation products.

In 1997 WebTV was acquired by Microsoft for $425m
(some £285m). It's now a division of the software giant.
Although Microsoft is best known as a software compa-
ny, with products such as the Windows operating sys-
tem and the Word word-processing package, the com-
pany has been keen to expand into other areas. These
include broadcasting. Microsoft has stakes in a number
of cable TV companies, for example NTL and Telewest
in the UK. It has developed products such as Windows
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CE, an operating system for various devices that include
set -top boxes, and TVPack, an interactive TV system.
Microsoft is a member of the Advanced Television
Enhancement Forum (ATVEF), whose aim is to estab-
lish a standard content format that broadcasters can use
to develop enhanced TV programming. Pace was the
first European member of ATVEF.

Using WebTV
WebTV has been designed so that it can be installed and
used as a consumer electronics product, which is good
news for anyone who has ever had to install a PC! The
hardware consists of a set -top box that plugs into a TV
set, using RF and/or composite or S -video connections,
a telephone socket and a power source. When the Web -
TV box has been connected up it automatically installs
the appropriate software and presents the user with an
on -screen electronic registration form. Once this has
been filled in and submitted, the WebTV box is ready
for use.

The WebTV box is operated via an infra -red kaypad -
there's also an optional wireless -linked keypad, which
is more convenient for e-mail. The WebTV box shares
the same telephone line as the home phone - if someone
calls while the internet is being used, the session pauses
so that the call can be taken. At the end of the call the
WebTV box takes the user back to the last web page or
site in use.

Services and Hardware
Three WebTV services are currently available: WebTV
Classic, WebTV Plus and WebTV Plus for Satellite.
WebTV Classic provides the user with internet access,
including a site known as the WebTV Centres which
offers a range of specially -produced content. This
includes news, travel and weather information. Users
also get up to six e-mail accounts, a home shopping area
and a facility for creating personal pages for publishing
on the internet. The WebTV Classic service costs $20
(£13) a month for existing subscribers, $22 (£15) a
month for new subscribers or $10 (£7) if the user
already subscribes to an internet service.

WebTV hardware is made by Sony and, under the
Philips -Magnavox brand name, Philips. Early versions
of the WebTV Classic box had relatively little memory
(2MB each of RAM, ROM and flash) and used a
112MHz R4640 processor. An internal modem offered
data speeds of up to 33.6kbits/sec, and there was provi-
sion to operate a Hewlett Packard printer.

This summer Philips and Sony introduced a new gen-
eration of WebTV Classic products, Models
MAT965/968 and INT-W150 respectively. They have
more memory (8MB of RAM, 2MB of ROM and 4MB
of flash memory), a faster processor (the 150MHz
R5230) and a faster (56kbits/sec) modem. The Philips
Model MAT968 also has a microphone input. The boxes
will operate HP and Canon printers.
Philips' latest WebTV Classic box provides various

audio, video, PC and telephony connections. These
include a parallel printer port, RJ11 telephone jack, IR
jack, phono audio output sockets, a composite video
input for use with a camcorder, digital camera or VCR
when making web pages or attaching images to an e-
mail, an S -video output and RF input and output.

In addition to WebTV operation, the boxes contain a
wide range of software for access to internet content,
including full HTML support (this is the programming
language used for creating most web pages) and
JavaScript 1.2 compatibility. They will work using a
number of audio, video and graphic formats such as

TESCO
direct
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Welcome to Tesco Direct.
The great way to shop onlin:
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MPEG-1 and MPEG-2 audio, MPEG Layer 3, JPEG
images, MPEG-1 video, VideoFlash and GIF animation.

One of the nicest things about WebTV is that you
don't have to take the top off the box to upgrade the
software - upgrades are sent to the box by WebTV
Networks. There is also encryption software that makes
internet transactions safe from unauthorised access or
hacking. A WebTV Classic box costs $99 (£66).

Web TV Plus
WebTV Plus offers all the services available via
WebTV Classic plus a feature known as enhanced or
interactive TV. This combines web content with TV
programming: if there's a link between the two, a small
`I' icon appears in the corner of the TV picture. Click on
it and you will be taken to a related web site or page.
Several companies already offer what's known as a 24 x
7 interactive service, i.e. 24 hours seven days a week.
They include MSNBC, which is a collaboration
between Microsoft and the NBC TV network, The
Weather Channel and KCTS-TV Seattle, a public ser-

A Tesco page used in
the UK WebTV trial.

UK trial WebTV
page.
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A Pace set -
top box for
the WebTV
trial.

vice TV broadcaster. Other organisations planning to
offer interactive services include HBO, The Discovery
Channel and HGTV.

WebTV digitises the analogue TV signal. The set -top
boxes also have a hard -disk drive (about 1GB in capac-
ity) for caching. This enables Web TV to offer some
additional features. WebTV Plus has a WebPIP facility
so that the user can display web content and TV pictures
on the screen at the same time. There is also a seven-day

feature - programmes can be
searched by title or category -
and a reminder facility that alerts
users to the fact that a favourite
programme is due to start in one
minute's time (the warning also
appears if the user is on the inter -
net at the time). A one -touch
VCR recording feature makes it
possible to program the VCR by
simply pressing a button on the
remote -control handset. WebTV
Plus boxes have an RF 'blaster'
for transmitting data to a VCR.
There's also a built-in tuner with
stereo decoder.

WebTV Plus boxes are made by
Sony, Philips and Mitsubishi,
Model nos. INT-W200, MAT972
and WB-2001 respectively. They
have 8MB of RAM and 8MB of

ROM (no flash) use a 167MHz R4640 processor.
The latest versions, made by Sony and Philips so far,
have 16MB or RAM, 8MB of ROM and 2MB of flash
memory. They use a new R5230 processor that runs at
the same speed as the earlier version. The boxes cost
$199 (£133). A subscription to WebTV costs $25 (£17)
a month.

programme listings

,,_...;;;,"; College sports

N.! :rtgay t. add
-)ri,atbf I ool ball

Remote control
operation.

and

Satellite Operation
WebTV Plus for Satellite adds the WebTV service to
Echostar's DISH digital satellite TV service, which
offers more than 300 channels and has almost two mil-
lion subscribers. Echostar's DishPlayer satellite receiv-
er Model 7100 has a built-in 8.6GB hard drive that can
be used to cache large amounts of TV content. The hard
drive is used for a feature known as TV Pause, which
enables a viewer to freeze a TV picture for up to half an
hour then resume watching without loss of any of the
programme.

The 7100 has 16MB of RAM and 4MB of ROM. It
uses a 167MHz IDT 3041 processor and has a 56kbits/
sec modem, two smart card slots (one for Echostar, one
for WebTV), two sets of AV outputs and front -mounted
AV input sockets. There is also a Dolby Digital output

socket. The receiver costs $199 (£133). The subscrip-
tion is also the same.

European WebTV Trials
Microsoft's WebTV trial in Germany was held in con-
junction with Deutsche Telekom. A UK trial, which
started in late 1998 and ended in late spring this year,
included content provided by Barclaycard, the BBC, BT
Internet, Granada Media, Teletext, Marks & Spencer
and the interactive games company Two Way TV. The
services provided were home shopping, home banking,
digital text, interactive advertising and intemet access.

Pace made the set -top boxes for the German and UK
trials. Each box had 4 x 16Mbits of SDRAM and 2 x
8Mbits of flash memory, a 167MHz IDT 79RV4640
processor and a 54kbits/sec modem. Inside the boxes
there was a power supply, a multi -layer PCB, a smart
card reader and 1GB of hard drive. Rear connections
included two scart sockets (both RGB/composite video
enabled), an RJ11 phone jack, a parallel printer port,
phono audio output and an RF loop -through. The front
panel had a smart card slot, power LED, a connected
LED to tell users they are connected to the intemet, a
message LED to indicate that e-mail messages have
arrived and an IR blaster to control a VCR.
Pace says that the boxes were built to standard con-

sumer specifications and were straightforward to manu-
facture, though the relatively small production runs
meant that there was more hand assembly than usual.
The UK trial established that over a third of house-

holds would like to have interactive TV, with over nine-
ty per cent highlighting easy e-mail and intemet access
as the major benefits. The area of greatest interest was
gaming, with Two Way TV the most popular content -
it offers on -screen multiple-choice quizzes which are
linked to the programme being watched. Other areas of
high interest were shopping, education and having
greater control over what is being watched.

Developments
WebTV is likely to be adopted by cable TV networks in
the USA - Microsoft and cable operator Scientific
Atlanta have signed a letter of intent to offer the service
to cable users.

Microsoft has also launched WebTV for Windows,
which enables PC users to watch TV on their PCs. A
Windows 98 operating system, an ATI TV tuner card
and a fast Pentium processor are required.

Prospects
WebTV is an interesting convergence of TV, computer
and intemet technology. Services such as teletext have
shown that there's a demand for interactive features
with TV while the intemet has grown at a phenomenal
rate.

It's fair to say however that WebTV has not taken off
as fast as its backers had expected. In some areas, such
as education, the system has proved popular in provid-
ing low-cost interne access.

Microsoft has not so far announced any plans to launch
a WebTV service in Europe. Many believe that if it is
launched over here it's more likely to appear as a feature
rather than as a standalone service.

Acknowledgements
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Hitachi VMC1E
There are lots of these middle-aged
'twist -and -shoot' VHS -C camcorders
around, and most of them are faulty.
The usual symptoms are distorted E -E
pictures with wavy lines and cramped
sync etc., and correspondingly poor
playback. Although the symptoms
look bad, they respond well to capaci-
tor replacement.

There are around forty electrolytics
in total, most on the main deck PCB,
the rest on the camera head or sen-
sor/process PCBs. They are all of the
4mm or larger sizes, with plenty of
room to work around them - unlike
some later models. As with all such
work, a good board wash is essential
to remove all corrosive materials.

Sony CCD-F450E
We see a lot of these camcorders and
similar models, usually because of
capacitor -related faults. This one was
a little different. It appeared to be
completely dead, which is not a com-
mon symptom. Checks showed that
PS991 (1 25A) on the rear battery
connector PCB was open -circuit. As
no short could be measured, I fitted a
replacement CP and switched the unit
on. Almost immediately a puff of
smoke came from the interior. I
switched off quickly before the CP
was lost!

At this stage I couldn't be sure
where the smoke had come from, so I
carried out a general inspection of all
the deck PCBs. Nothing amiss could
be seen. So - what else do you do? -
I switched the unit on again. This
time it was evident that the problem
was on board CT21P (digital title

Camcorner
etc.). C702 (10µF, 16V) had leaked
and was arcing underneath, carbonis-
ing the board in the process.

All was OK once the capacitor had
been removed, the board had been
repaired and a new capacitor had been
fitted. Sometimes, even with today's
high-tech computer diagnostics etc.,
you still have to switch on and look
for smoke!

JVC GRA30
The reported fault with this old-timer
was "no camera pictures". Playback
was OK. It's becoming a common
fault with these camcorders.
Sometimes the E -E picture will
appear if the unit is left on for a time.
The cause of the fault is (no surprise!)
capacitor failure, on the SSG PCB.
There are 22 electrolytics here and
it's best to replace them all.

You will need a soldering iron with
plenty of heat in reserve, as the print
is extremely conductive. Although
they are now rather geriatric, these
camcorders usually soldier on for a
while without any further problems.

Sony CCD-V6000E
This well -specified camcorder (PCM
sound etc.) came in because of a
"poor audio" fault. Right channel
recording and playback were low and
distorted, with intermittent 'screech-
ing' and 'howling' noises. The left
channel was OK, as were all PCM
sound functions, both the left and
right channels.

This is not the easiest of Sony mod-
els to work on, but with a bit of jug-
gling you can gain access to the AFM
audio PCB in situ. The circuit uses
two identical ICs for the left and right
AFM channels. The right one (IC702)
was faulty, also C760 (100g, 10V).
All was well once these components
had been replaced. A service complet-
ed the repair.

Canon UC200E
This modern camcorder wouldn't
accept a tape, though it would open
and close the cassette housing without
one. I noticed that the head drum did-
n't rotate, and stripped it down for

inspection. It's not uncommon to find
that poor ribbon -cable connections
cause problems of this type. Not on
this occasion however! The cause of
the fault was the drum drive chip
IC601. Normal operation was restored
once this had been replaced.

Hitachi VM2300
This full-size VHS machine came in
with a note to say that playback was
OK but there were lines across the E-
E camera picture. They waved about
and sometimes, if the camcorder was
left on for some time, almost disap-
peared.

The cause of the trouble was a
faulty camera head DC -DC converter
unit. I've come across this problem
before with similar Hitachi models. A
replacement converter and service
restored the camcorder to good
health.

Sony CCD-TR810E
There was a half -ejected tape jammed
in the mechanism of this modern
camcorder, which wouldn't correct
itself when powered. I had to remove
the tape manually: as the loading
motor couldn't be driven, the housing
had to be dismantled to achieve this.
At this point the cause of the problem
became clear. Several teeth were
missing from the outer edge of the
mode switch, possibly the result of
the housing being pushed during
loading etc.

A new switch restored normal oper-
ation. Fortunately there was no dam-
age to other deck parts.

JVC GRM3E
This camcorder had an E -E fault: only
vertical lines with some semblance of
picture information were visible in the
display. Playback was found to be
OK. I initially thought that the CCD
imager might be the cause of the fault,
or maybe the SSG drives etc. It wasn't
that serious however! The cause
turned out to be a faulty CCD base
connector. Although they are gold-
plated, the connections were intermit-
tent and this couldn't be corrected. A
new base cured the problem.
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A shot taken from
the IQRA religious
channel that's part
of the digital mul-
tiplex at
11 .767GHz H via
Arabsat at 26E.

DX and
Satellite Reception

Terrestrial DX and satellite TV reception. News from abroad and of
satellite developments. The Scanmaster remote aerial switching unit
reviewed. Roger Bunney reports

July was a very good month for
Sporadic E TV reception.
Conditions declined during the

final week, then improved in early
August. The hot weather around the
10/11th and again during the final
week lifted tropospheric propaga-
tion at UHF across the whole UK:
the nearer European countries were
well received in the south and east.
Here's a summary of SpE reception
during the period:

5n/99 RAI (Italy chs. IA and
IB; TVE (Spain) ch.
E3.

6/7/99 TVE E4; RAI IA, B;
RTL+ (Hungary) R2;
TVA (Italy) IA+; RTS
(Serbia) E3; HRT
(Croatia) E4; LTV
(Lithuania) R2.

7/7/99 SVT (Sweden) E2.
8/7/99 TVE E3, 4.

9/7/99 RAI IA, B; TVE E2-4;
TVA IA; RTL+ R2;
SVE E3, 4; HTV E4.

10/7/99 RTL+ R2; RTS E3;
HTV E4; RAI IB;
NRK (Norway) E3;
SVT E2-4; ETV
(Estonia) R2; Ukraine
R2.

11/7/99 TVE E3.
12/7/99 RAI IA, B; TVA IA+;

Video (Italy) E2; TVE
E2, 3; RTL+ R2.
RAI IA, B; TVA IA;
RTL+ R2; RTP
(Portugal) E2; TVE E2.

14/7/99 TVA IA+; RTL+ R2;
SVT E2.

16/7/99 RAI IA, B; TVA IA+;
TVE E2-4; RTP E2, 3;
Video E2; C+ (Canal
Plus France) L2.

17/7/99 RAI IA -C; TVA IA+;
TVE E2-4; RTP E3;
ARD (Germany) E2.

18/7/99 TVE E3, 4; TVA IA+;
Video E2; C+ L2.

19/7/99 RAI IA; TVE E2, 3;
TVA IA+; Video E2;
RTL+ R2; RTS E3;
TVE E2-4; SYR (Syria
TV2) E2; IRIB (Iran
TV2) E2.

20/7/99 RAI IA, B; RTP E3;
TVA IA+; Video E2;
TVE E2.

22/7/99 RAI IA.
23/7/99 RAI IA; SVT E2, 4;

RUV (Iceland) E4;
unidentified Arabic ch.
E3 signal at 1635.

1/8/99 TVE E3; RAI IA, B;
TVA IA+; RTS E3;
HRT E4; RTL+ R2.

13/7/99

Note that with TVA+ (TV Napoli)
the vision carrier is at 54-095MHz.

At 1320 on the 19th Cyril Willis
(King's Lynn) received Syria
(SYR-TV2) from the ch. E2 Horns
transmitter, identified by the Syrian
TV logo at the bottom left. Then, at
1330, IRIB TV2 appeared, again
identified by the screen logo. At
1040 on the 20th a PM5544 test
pattern appeared, from a south east-
erly direction, with identification at
the top and bottom. Can anyone
identify this signal? I am sure that
all readers will wish our long-
standing contributor and friend
Cyril Willis a speedy recovery from
the serious operation he underwent
during July.

Solar Cycle 23 is now in the
ascent. But it seems that the cycle
may peak at a lower than average
count. Some observers are suggest-
ing that a very low peak, similar
perhaps to Cycle 16 which peaked
at 78, was overdue. This informa-
tion comes from the July issue of
the British DX Club bulletin.

The Isle of Wight RSL-TV sta-
tion TV 12 (ch. E54 H) went off -air
during the evening on July 24th. Its
programmes are recorded on a hard
disc and transmitted from Rowridge
- not the Newport studio. If the
machine fails, a Bloomberg TV
satellite signal is automatically sub-
stituted in daytime, or QVC
overnight.

Satellite Sightings
The funeral of King Hassan II of
Morocco on July 25th could be
seen via Eutelsat II F2 at 10°E
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(11.161GHz H) and II F3 at 36°E
(the 11.170GHz H Belgacom ana-
logue lease). The latter provided a
feed for several European net-
works. The programme started at
1745 and was preceded by colour
bars and the SNG identification
"E13 -RABAT".

The Freeserve ISP (Internet
Service Provider) share flotation on
the 26th was covered by the break-
fast show uplink truck UKI-l49
GMTV. Starting at 0730 the pro-
gramme, from the Freeserve build-
ing, provided shots of internet oper-
ators at their workstations with the
presenter walking between. This
reception was at 11530GHz H via
Intelsat K (21.5°W). GMTV came
quite close to us here at Romsey on
the 15th, when SISLink 14 (UKI-
33) came to Winchester cathedral.
They are still looking for the
remains of King Alfred!

Analogue programming has
appeared via Eutelsat W3 (7°E),
which normally transmits only
MPEG 4:2:2 and is thus invisible to
UK sat -zappers. The analogue
arrival, in late July, is the Turkish
commercial station STV
(Samanyolu TV).

The John F. Kennedy jr. plane
crash on the 17th received exten-
sive coverage. When the bodies
were found on the 21st, the local
station WDOH-TV relayed live pic-
tures of the recovery. Most of the
Europe -bound traffic during this
period was via the West Reuters
lease (11566GHz H, SR 5,632,
FEC 3/4) aboard Intelsat K. There
were other, intermittent offerings
via PAS -3R/6 (43°W).

Dean Rogers (London SE2)
watched much of the Tour de
France during July. This year there
were both digital and analogue
feeds via Telecom 2C (3°E). Using
a Humax FTA receiver, Dean noted
digital feeds at 12530GHz and
12.538GHz (both horizontal with
the usual SR and FEC). He found
the analogue coverage at
12.626GHz V. There are still
Sunday afternoon football OBs via
2C. Check 12606GHz V for Irish
broadcaster Setanta's programming:
much of the action is in clear ana-
logue form though VideoCrypt
scrambling is occasionally used.
During the early evening periods in
mid -July the BBC was relaying live
golf from Carnousti via 2C at
12604GHz V in analogue form.
Carnousti 99 was seen at the same
time in analogue form at
12.699GHz H via PAS -3R/6.

There was dramatic news
footage of the Princess Ragnhld

ferry fire during the early morning
of the 8th: Teracom SNG used
Intelsat K's digital capacity at
11550GHz H (usual SR/FEC). The
ferry was en route between Kiel
and Oslo.

Eutelsat II F3 (36°E) has been
relatively quiet with mainly domes-
tic traffic apart from the Rabat
funeral previously mentioned. The
Llangothllen Eistedfod was fea-
tured in HTV's evening magazine
programme on the 6th, uplinked by
SISLink 14 UKI-33 at 11676GHz
H. Grand Prix enthusiasts might
find it worth checking Eutelsat II
F3: for example on the 4th
Donnington Part British Grand Prix
was featured during most of the day
in clear analogue form at
11.178GHz H.

So, during a busy and eventful
month, there was lots of activity -
both digital and analogue.

Digital satellite enthusiasts often
notice various identifications with
wild -feed reception. A recent
example was "Encoder Name not
Applicable". Adam Simmonds of
SIS explains that this occurs when
no service identification name is
fed into the DSNG codec system.
The default service name is "9MHz
PAL 2 Audio" unless the uplink
engineer inserts another service
identification.

Terrestrial News
Denmark: A new channel, TV
DANMARK, is in operation. It's
not connected with either DR TV1
or TV2. At present two transmitters
are being used for the service,
Naestve ch. E23 V (0.5kW ERP)
and Odense ch. E49 H (3kW).
Greece: The BDXC, Holland
reports that pirate/independent com-
mercial stations are in operation in
the Athens and Thessaloniki areas.
Stations received via SpE in Holland
are Club TV ch. E3 and VIP
(Fashion TV) ch. E2 (with video
offset). These are in the Athens area.
Spain: Carlton Communications
has successfully bid with
Retevision for a DTT licence, Onda
Digital. Pay -TV take up in Spain is
at present low at 18 per cent of the
population.
Gibraltar: GBC-TV went digital
with studio equipment on June 1st.
New MW (2kW) and TV transmit-
ters are to be installed shortly. At
times when there are no programme
transmissions the PM5544 test pat-
tern is transmitted with GBC radio
on sound.

Satellite News
Orion -3 was lost when a malfunc-

211111111111;JUS mom Wail"maesava.ups
1.111111111111111
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0
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NBC: JFK 'Jr.'s Body Hes
Been Recovered

tion in the launch rocket's second
stage put it into low orbit. This is
bad news for the Pacific basin as
the satellite was heavily booked to
provide much -needed capacity in
the region. Russia has launched its
first Ku -band DBS satellite, Nimiq,
at 91°W. It will provide a mass of
digital channels from coast -to -coast
across Canada.

There should shortly be the first

During breaks in a
news transmission
Reuters often switches
in a local TV channel.
This reception is via
Intelsat K at 21.5W.

Aerial Technique
Televes Pro75

Ultra high gain
wideband UHF
aerial digital
ready. Covers
channels 21-68
with 19dB forward gain. £69.95.

UNIVERSAL DIGITAL VIDEO
SYSTEMS CONVERTERS

"We specialise in multi -standard TV's & VCR's
PAL-SECAM-NTSC"

8M bit memory,
two setp s of S-

i
BROADCAST DUALITY

VHSnu &
CDM-1180 outputs, NTSC

to PAL and PAL to NTSC, 500 lines
dynamic & static resolution, full line &
frame conversion, time base correction,
AC operation £649.00

4M bit memory, two
inputs & outputs,
NTSC to PAL and PAL

PROFESSIONAL MALT" to NTSC also SECAM,CDM-800
500 lines static resolution, dynamic 300
lines, full line & frame conversion, time
base correction, AC operation ..£449.00

2M bit memory, single
input & output, NTSC
to PAL and PAL to

COMPACT MULTISYSTEM
com-600 NTSC also SECAM,

420 lines static resolution, dynamic 250
lines, full line & frame conversion, time
base correction, AC operation ...f299.00

New Channel
Master Medium
Duty Rotator

2" main mast W stub
mast. Vertical load
carrying 113kg.
Colorotor £89.95.
Bearing £18.95.

THOMSON lr MULTI -
SYSTEM TV
Covers VHF/UHF PAL/SECAM L for use
in UK France & Europe.
 14" screen multi -standard
 PAL/SECAM (NTSC via scan)
II VHF -UHF hyperband tuner
 59 -channel memory
 Fastext

teletext
 S -VHS

(via scan)
 240V AC

operation

£269.00

NEW 1999
CATALOGUE

Available by return of post for only f1.50 or ring

with your credit card (fully refundable on first
purchase over 520).

11 Kent Road, Parkstone, Poole, Dorset BH12 2EH
Tel: 01202-738232 Fax: 01202-716951 E-mail: atecIrlddircomaLuk

(All prices are inclusive of VAT, delivery by courier £10.00)
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The Scanmaster
remote aerial
switcher unit,
viewed from
below to show the
connections. The
indoor selector
switch is on the
left.

commercial use of the Boeing Sea
Launch project. This is a floating
oil platform that has been modified
to provide rocket launch facilities -
control is from a nearby ship. A
successful test firing was carried
out in the Pacific, some 1,500 miles
south of Hawaii and 250 miles east
of Christmas Island. The Russian
Zenit 3SL three -stage rocket, a
modified form of the four -stage
Proton, is to be used for launches.

France Telecom had previously
announced that when its Telecom
series of satellites reached the end
of their lives it would lease capaci-
ty from Eutelsat. France Telecom
has now formed a partnership with
Eutelsat, and Telecom 2A (8°W)
has been added to the Eutelsat fleet.
Eutelsat has control of the eleven
Ku -band transponders aboard 2A.
A replacement satellite will eventu-
ally be placed in this orbital posi-
tion.

A series of photographs in the
New Zealand magazine SatFACTS
(July issue, page 20) demonstrates
the digital threshold effect. The
point at which digital break-up
occurs is directly related to signal
strength, the transmission parame-
ters (an FEC of 3/4 is much more
tolerant than 7/8) and of course the
overall sensitivity of the receiving
installation. Attenuation in 0.2dB
steps was progressively applied to a
satisfactory picture (with occasional
drop -out and line spats) - this is the
digital threshold. The FEC was 3/4.
At -0.2dB the picture started to
break up; at -0.4dB the picture
became more degraded with drop-
outs over much of it; at -0.6dB
there was severe picture tear and
pixelation; at -0.8dB the picture
had dissolved into a mass of pixela-
tion and confusion; at -1dB the
screen became blank. A lower FEC
ratio provides a gentler slide into
picture loss - but a drop of 1dB

still means a change from quality to
nothing.

Discovery Networks Europe is
expanding into Russia with three
digital channels via the NTV Plus
multiplex at 36°E. The new chan-
nels are dubbed into Russian: they
join the basic two Discovery chan-
nel package launched in February.
CNNI continues to develop region-
alised services: after Spain and
Turkey the Asian region is to be
targetted.

The Scanmaster Remote
Switching Unit
Over the last couple of years I've
tried several aerials for Band I
DXing at my new location. At the
start of the 1999 SpE season I was
using a crossed -dipole set, with
phased connection to a single
downfeed cable. Though the system
worked, I was not happy with its
lack of directional capability. After
some thought I decided to construct
an aerial based on the well-known
WB1 wideband Band I dipole, with
slight modification. Two of these
were mounted at 90°. The cables
were routed from the aerial mast
down the wall to a Scanmaster aer-
ial switcher unit that enables either
dipole to be selected.

It's the first time I have used
remote aerial switching. The tech-
nique is more costly than a second
run of low -loss cable to the receiv-
er, but I wanted to see how it com-
pared with conventional rotor oper-
ation.

The Scanmaster HF2 aerial
switching unit, which is made by
SSE UK, first appeared on the UK
amateur market earlier this year. It
provides remote switching between
two aerial inputs and a single
downfeed cable. The unit contains
a PCB on which a VHF SPST
changeover relay and a minimal
number of other components are

mounted. It's housed in a weather-
proof box with the connection
sockets beneath. Various hardware
items supplied provide wall or mast
mounting.

On examination I found that the
unit is very well made. There are
aerial socket options: either the
familiar S0329 (PL259 CB radio
aerial plug), the N or BNC type.
The suppliers stock the first two,
the BNC being available to special
order. Thought has been given to
the design - even down to the small
air hole which is just enough to
prevent condensation without
allowing entry to troublesome spi-
ders. An indoor selector unit pro-
vides a 12V feed to the switcher to
operate its relay.

I bought the S0329 version -
it's being used below 100MHz -
and first checked for connection
continuity. The centre socket is the
output to the receiver (marked
`IN'). The socket marked 'NC', at
the right-hand side nearest to the
earth post, is the through connec-
tion from the aerial to the receiver
with the 12V supply switched off.
The left-hand socket, marked 'NO',
provides continuity when the selec-
tor unit applies 12V to the unit.

Installation is simple. Ensure
that when a PL259 plug is being
used the cable's inner conductor is
soldered to the plug's inner connec-
tion. Once the cables have been
connected, protect the plugs with
silicone grease and either push -over
boots or the self -amalgamating tape
supplied. SSE includes everything,
even plastic ties, PVC tape etc. A
12V supply is required at a maxi-
mum of say 500mA.

The system is simple and works.
The insertion loss is <0.2dB at up
to 500MHz (1GHz with N plugs).
12-14V at 80mA is needed for
relay switching. The box is 113mm
wide, 86mm deep and 51mm high
(excluding the bracket plate and
socket protrusion beneath).

I was impressed by the high
standard of construction and the
installation aids provided. The HF2
is a useful addition to my TV-
DXing facilities. A second cable
run and indoor changeover switch
would be cheaper if the cable can
be run easily.

The Scanmaster HF2 with
S0329 sockets costs £39.95 plus
£2.75 postage in the UK. The ver-
sion with N plugs costs £41 plus
postage. It's available from
Nevada, 189 London Road, North
End, Portsmouth, Hants P02 9AE.
Telephone no. is 01705 662 145.
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11:111111 stocks the largest range of
EI_ECT-F90NIC

products in the U.K.

OFFERS VALID FROM 15TH SEPTEMBER TO 30TH OCTOBER 1999

REMOTES
Model Konig Ret Order Code Price Each
Ferguson RHTIO IR9639 CH01498 £11.30

Grundig CUC5312/5301/6330 IR9529 CH39212 £8.65

Grundig CUC6310/6851/5350 IR9614 CH38056 £7.65

Grundig GT2105 IR9715 CH45220 £9.24

Hitachi C2146TN, C2166TN
C2546TN, C2846TN, CLE902A IR9677 CH46074 £9.98

Hitachi CL2860TA,
CLE877A, C2565TN, C2844TN IR9653 CH45923 £9.24

Matsui 14R1, I4T120, 21N1 IR9715 CH45220 £9.24

Mitsubishi CT1525/35, CT2I25/
31/32/42/44/46/47/53/54,
CT21M1 TX, CT2525,

FA5939P21201 IR9312 CH49883 £9.71

Panasonic TC1675/TCI457/
TX2258/TX2251 IR9826 CH44905 £9.24

Tatung 576, 616, 617, FXA IR9546 CH39218 £8.31

CPC's Millennium Edition Catalogue

 Over 2,300 colour pages
 More than 13,000 new products
 New additions to all ranges
 Also available on the internet

http://www.cpc.co.uk

80,000 lines for all
your business
needs at low, low prices

MAINS SWITCHES
Model Konig Ret Order Code Price Each
Akai CT2160 MS144 CH23803 £2.86

Baird RR5190 MS144 CH23803 £2.86

Ferguson TX85,
00E2-201-002 with microswitch

MS57 CH00677 £1.06

Ferguson/Thorn TX9/
TX90/D(100 (Remote),
00E2-145.001,
00E2-185.002/3

M547 CH01331 99p

Ferguson/Thorn A36F/

A36R/A5IF/A51N/
A59F/B51F/B51NX/
B78NT

MS145 CH23804 £1.93

Grundig P37-540,
P50-540, P55-245/90
5T63-655/8, T51-540,
T51 -540A, T70-540,

T70-640, XS63/8,

X570/8, 29703-291.21,
29703-291.22,
29703-291.32

MS102 CH46812 £1.40

Hitachi CPT2650/2I 88 MS51 CH00678 £1.06

Monitor Switch MS138 CH23687 £1.06

Nikkai TLGO101 MS140 CH23727 £2.86

Philips K30/KT3 (Remote) MS31 CH00681 £1.34

Sanyo CBP2151/52,
CBP2551, 52, CBP3012

MS144 CH23803 £2.86

Universal Kit MS40 CH01330 £2.13

ALL CPC ACCOUNT HOLDERS
will receive this new, dynamic CPC catalogue FREE OF CHARGE
TO OPEN YOUR CPC ACCOUNT Tel: 01772 654455 TODAY!

TRANSFORMERS
Model Konig Ref Order Code Price Each
Alba CTU 742/744 FAT3830 CH55460 £10.37

Ferguson A51F/55MVII FAT3729 CH5543I £10.97

Ferguson/Thorn TX100 FAT3837 CH55463 £10.98

59 & 66cm, 0603-093-001
0603-512-001

Ferguson/Thorn TX100 FAT3758 CH55435 £9.98

22" & 26" Green Spot,
0603-084-001, 0603-087-001

Goodmans 2575, 2875 FAT30103 CH55303 £10.97

Hitachi 2434593/CMT2130/ FAT30003 CH55254 £10.11

CPT2174/6/8/2476
Philips 140-10306/ FAT3830 CH55460 £10.37

140-10353/140-10367
Philips 140-10274 FAT3829 CH55459 £10.57

Philips AT2076/40, FAT30186 CH55349 £9.98

AT2079/40 15"/I7"/21"
Philips GRI-AX, FAT30057 CH55277 £9.98

14GR1220/1/4/5
140-10369, 140-10379, 140-10421

Toshiba 1400 RN/TB1 FAT30170 CH55336 £9.71

151ORBT, 15GR9BG/BT/BW

11.

teop/e to deg/ et*/

VIDEO HEADS
Model Konig Ref Order Code Price Each
Amstrad 153063, VH2732 CH40918 £6.64

VCR6000

Bush VCR177 VH2732 CH40918 £6.64

Ferguson 40104700,
FV31R, FV41R, FV51R VH2836 CH65222 £10.97

Ferguson FV14T, 57H VH2656 CH65223 £22.41

Grundig VS620/6 VH2680 CH38755 £9.24
Hitachi VTM620/ VH2845 CH65221 £10.99

625/722/822/922
Hitachi VT540/545/546/ VH2702 CH65225 £14.28

548, VTD660/665,
VTM598/640/645/646/730/
731/735/736/740/741/745/
746/747/748/753/754/768/
830/831/835/838E/840/
841/845/930/931

JVC HRD 330/440/640/ VH2783 CH65220 £11.64

720/740
JVC HRD 530/840 VH2656 CH65223 £22.41

Mitsubishi H55300, 5424 VH2875 CH31521 £17.25

Panasonic NVG 33/G45 VH2680 CH38755 £9.24

Panasonic NVG30/40/130 VH2681 CH40711 £7.91

Philips VR6485/91 VH2680 CH38755 £9.24

Sony SLV3I0/315/325 VH2681 CH40711 £7.91

Sony 51V373/410/415/474 VH2801 CH65224 £20.62

Tel: 01772 654455 Fax: 01772 654466
Email: sales@cpc.co.uk Web Site: http://www.cpc.co.uk
CPC PLC, FARADAY DRIVE, FULWOOD, PRESTON, LANCASHIRE, PR2 9PP
FULL TERMS AND CONDITIONS AVAILABLE ON REQUEST. ALL PRICES SUBJECT TO VAT.



Reports from
Ian Field

Graham M. Colebourn
Adrian Spriddell and
John Edwards

Hitachi CM1587M
This monitor's power supply was
tripping silently. It took me some
time to establish which output was
causing the trouble. The task was
made difficult by the need to avoid
accidentally removing any of the
supplies used by the TL431 regula-
tor and the optocoupler. When the
92V rail was isolated at connector
B102 the power supply sprang to
life.

This supply goes to only two
places, the TL431 and, via B102,
the CRT base. The five electrolyt-
ics on the CRT base panel checked
OK, but one of the four disc ceram-
ics didn't. C328 was short-circuit
and had a chunk blown out of its
surface. Since this customer pays a
nil -returns bonus, I replaced all
four disc ceramic capacitors, using
Philips MKT resin -dipped PETP
types. The capacitors replaced were
C327 (10nF), C328, C330 and
C332 (all 1nF). Disc ceramics have
a poor reliability record: I prefer to
use the better, readily available
alternative. I.F.

Samsung CUM4967PL
Despite the very similar model
number, this monitor is quite differ-
ent from the CUM4967T. It has a
UC3842/MOSFET-type chopper
power supply instead of an STR-
type five -pin chip. The power sup-
ply was attempting to start but did
not get going. Diagnosis was com-
plicated by the fact that a 2SC5149
line output transistor is used: this
type of transistor is notorious for

Monitors
`latching up' when HT is applied
but reading OK when checked cold.

But the fact that the IRF9610
FTB/B+ PWM MOSFET was
undamaged suggested that the
2SC5149 transistor was OK. When
it plays up, the MOSFET is almost
always destroyed. I never fit a
2SC5XX9-series transistor once
I've removed one, even if it's OK.
A 2SC4742 plus insulating kit is
much more reliable.

The power supply could be
made to run by disconnecting the
feed to the line output stage, so I
began to suspect the LOPT. But a
60W lamp dummy load also pre-
vented power supply start-up.

In desperation I started to spray
the electrolytic capacitors in the
power supply with freezer. When I
got to C618 (101.1F, 50V) and C621
(22g, 25V), which are small and
close together, the monitor started
up briskly. As they warmed up
again, the start-up performance
deteriorated. I didn't bother trying
to find out which of the two was
faulty and simply replaced them
both.

The testing of this monitor
involved a fair amount of switching
off and on. At one stage the fuse
blew and no obvious cause could
be found. A couple of fuses later I
rechecked the four 1N5399 mains
bridge rectifier diodes and found
that two of them were short-circuit.
This behaviour is very similar to
that of a 2SC5XX9-series transis-
tor. I.F.

Trident TUGA8900D Video
Card
These PC ISA cards are becoming
hard to come by. The 8900D is the
only one I've found that has decent
tests included in the software.
Occasionally I get sufficiently des-
perate to try to replace the large,
square PLCC chips. As the only
source of these is other, scrap
boards, the success rate is not high!

The best version of this card
is the one with the RAM-DAC
(ADV476KN66E) integrated into a

custom Trident TKD8001 PLCC
chip, leaving the VGA -BIOS exten-
sion ROM and the four -bit x 256k
RAM as the only chips with sock-
ets. In this case the fault symptom
was a dim display with patterning
and I was lucky: replacing the
HY534256AS-70 DRAM chips
cured it. I.F.

DELL P1428E
The customer who brought this unit
in asked for the 15 -pin sub -D con-
nector at the back to be resoldered.
As I was removing the PCB I
noticed that the top of C631
(100g, 200V) had become bulged.
When this happens C622, C651
(both 10µF, 50V) and C618
(100g, 35V) are suspect. C618 is
provided with a low-ESR shunt in
the form of C6I9 (0.1pf disc
ceramic). It is obviously not big
enough to do the job intended, and
an upgrade to 0.47µF mylar is
worth consideration. It's also worth
considering the addition of similar
ESR-shunt capacitors across the
other two small electrolytics - to
reduce the ESR-loss heating effect
and prolong their life. When these
electrolytics fail completely the
PSU produces quite a bang! The
last one I found in this state wasn't
even worth stripping for parts! I.F.

KTX M1448L
This monitor was dead with the
LED out. The fuse was intact, and
power was present at the reservoir
capacitor. As this chassis has a sim-
ilar look to the Acer Peripheral
design I started off by checking the
start-up resistors,. but a pulsing
voltage at pin 7 of the 3842 chip
put paid to that theory.

The cause of the trouble turned
out to be a dry -joint at the source
terminal of the 2SK1507 chopper
MOSFET Q101. It had completely
let go. The MOSFET was short-cir-
cuit gate -to -source, but had only
very slight leakage from drain to
source. The gate -protection zener
diode ZD101 was undamaged, and
had succeeded in protecting both
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the gate -bleed resistor R114 (101M)
and the gate -feed resistor R113
(470). The 3842 chip was also
undamaged. Further examination
revealed that all components in a
TO220 or larger package were in
dire need of fresh solder.

Once the repair had been com-
pleted I found that instead of a
`green' power -saving shut down
when the sync signals are not pre-
sent this monitor produces a grid -
style test pattern. It has a group of
white blocks in the middle sur-
rounded by black blocks: the pat-
tern inverts periodically if the mon-
itor is left running.

Caution: This chassis has no
PCB support pillars. So you'll soon
find out if you've left any wire
clippings on the work surface! I.F.

AT&T/NCR CDM4A3D
This 17in. monitor is similar to the
Digital VRC16HA but is more
modern. It has the more recent dual
focus preset LOPT. It's also similar
to the IBM version in having a nor-
mal VGA cable instead of five
BNC connectors, and front -mount-
ed user controls including a mem-
brane pad for geometry adjust-
ments. This one was dead because
the on/off switch had failed. It's so
easy to get at that you don't even
need to take the back off! The
underside plastic cowl is fitted with
four screws, a further six screws
hold a metal cover plate and two
more hold a sub -PCB. The PCB -
mounted switch is of a type used in
countless TV sets and monitors, so
there's no difficulty in obtaining a
replacement. I.F.

Fujitsu/ICL 140V (H1014A)
This monitor, which uses the
Hyundai HN/L4838P chassis, suf-
fers from the same problem as
Samsung types that have a PCB -
mounted VGA connector at the
rear. In this case all nine soldered
pins had parted from the PCB, as
had the securing solder lugs.
Externally, one fixing screw stub
had sheared off while the other one
was missing. Fortunately the stubs
are of the screw -in rather than the
rivet type, and can be replaced
without having to renew the whole
connector, which is held in position
by the tinplate screening that covers
most of two edges of the PCB. I.F.

Gateway EV500
Two of these monitors arrived with
a note that said "overvolted when
factory neutral failed - smoke!"
Amazingly, the only damage
seemed to be a burst reservoir

capacitor in the mains rectifier cir-
cuit. It's C901 (220g, 400V). A
replacement brought both machines
to life, but while one produced a
perfect display the other one had
only half the correct scan width. Its
regulated HT output was correct at
185V, but the HT output from the
pulse -width modulator FET Q507
was too low. The cause was collec-
tor -base leakage in the 2SA1270
current -source transistor Q503.
G.M.C.

Viglen DX1595
If there's no EW correction, check
C106 (6.8nF, 680V) which pro-
duces this symptom when it goes
short-circuit. A.S.

Elonex SV14LR
I've had a few of these in the work-
shop recently. All were brought in
because they were dead. In each
case I found that R807 (47k.S2) was
open -circuit and that nothing else
was wrong. Note that reservoir
capacitor C806 remains charged at
over 300V for days when this fault
is present.

Here's another fault that is
becoming quite common. It's
something you may encounter
when the monitor is first switched
on. It seems to fire up normally,
with the sound of an EHT rustle,
then goes dead. When this happens
you'll almost certainly find that the
cause if C424 (33g, 160V). J.E.

GoldStar C04538
The power supply squeaked when
this monitor was switched on but
there was no raster. As the tube's
heaters were alight I rotated the
first anode control (on the LOPT),
expecting to see frame collapse or
maybe a blank raster with flyback
lines. Well, we live in hope! But
the screen remained blank, with no
sign of any activity.

A voltage check at the collector
of the 2SC4744 line output transis-
tor Q706 produced a reading of
93V, because there was no line
drive. Silly me. I then realised that
the heater feed comes from the
power supply, which is quite com-
mon practice with monitors.

Q706 proved to be short-circuit
base -to -emitter. I fitted an equiva-
lent, type BU2508DF, then tried
again. Still no line drive. I traced
back via the driver stage to the
GS9336 chip IC701, which should
produce a line -drive output at pin
12. It didn't, and furthermore there
were no voltages at any of its pins.
The chip should receive its supply
at pin 10. While checking back

from this point to the power supply
I came to D701 which was open -
circuit. There were no markings on
it, but as it appeared to be a small -
signal type I reasoned that the
demands on it couldn't be high. I
fitted a 1N4001, connected a signal,
stood back and switched on. There
was the welcome sound of EHT,
then a good picture. There
remained the problem of putting
everything back together again.
J.E.

Compaq Presario V410
(Model 304)
The mains fuse had shattered
because one of the bridge rectifier
diodes, D813, was short-circuit. I
renewed all four diodes and, as I
couldn't find any measurable
shorts, I switched on. All seemed
well until I tapped the PCB near the
line output transformer. The moni-
tor then shut down and started trip-
ping. I found that the 2SC5296 line
output transistor had gone short-cir-
cuit. A BU2508DF as a replace-
ment got everything going again. A
check for dry -joints failed to reveal
any, so I resoldered the line and
power supply stages. After that the
monitor remained stable. J.E.

Tatung CM14UHR
The surge limiter resistor R804
going open -circuit is a common
fault with this monitor. It's a spe-
cial 1052 type that looks like a ther-
mistor. You usually find that its
body is split and cracked in several
places and that the PCB is scorched
where it sits. There's usually no
other fault. R804 is cheap and is
available from Wizard Electronics
under part no. TAT451. J.E.

Dell D1528LS
The cause of tripping was a short-
circuit 2SC5002 line output transis-
tor. A BU2508AF worked well in
its place and ran cool. J.E.

Digital PCXBV-PE
The picture quality was good but
the customer couldn't adjust the
brightness. As usual with a monitor
repair I'd no circuit diagram and
had to resort to following print
tracks and sketching out the circuit-
ry. Eventually I came across an
open -circuit resistor, R477 (471S2).
It's between the collector and emit-
ter of a small -signal transistor
whose base supply is obtained from
rectified line output transformer
pulses. One end of the resistor is
also connected to the CRT's grid. It
could be to do with beam limiting
or spot suppression. J.E.
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We welcome letters from our
readers and try to publish as
many as we can. You can send
them typed, handwritten, or on
disc. Address them to the
Letters Editor, Room L302,
Quadrant House, The Quadrant,
Sutton, Surrey SM2 SAS.

Yes, there is a future!
I sympathise with Michael Maurice
(letters, September) who aptly
described the present difficult situa-
tion in the servicing trade. May I
suggest a positive approach to the
problem? Here are some sugges-
tions.

(1) Forget about digital TV. No one
will earn anything from it.

(2) Utilise your skills and invest-
ment in test equipment to the full.
Manufacturers often make horrify-
ing charges for any repairs needed
to many of the electronic gadgets in
use today. Not all such items will
bring you much, but they can lead
to bigger things. Here are some
examples: welding; central heating
and electric vehicle controllers;
insectocutors; electric fences; PA
systems; CB radios; etc. You will
be surprised to find how simple
most of these items are. I avoid
burglar alarms, computer games
and ICE, but see (4) below.

(3) Get known at local pubs, social
clubs, schools, hospitals and by
companies. Some have quite
sophisticated AV or CCTV systems
and will pay well to get their equip-
ment back in action quickly.

(4) Identify products or services
that your competitors don't touch.
Became an expert at them and
watch the cash roll in! I have two
informal contracts which provide a

Letters
steady 'background' income.

(5) Maximise on any extras. For
example PAT test a product that
doesn't carry the BEAB logo and
charge for this. It's best to do this
when the customer comes to collect
his goods. To persuade the cus-
tomer to have the test done, suggest
that you have concerns about the
product's safety .

(6) Generate a repertoire of good
reasons why customers should pay
a little extra for repairs, for exam-
ple "it's a top -of -the -range product"
-a very wise choice on the cus-
tomer's part!

(7) Quote a little on the high side
each time. If the customer dithers,
suggest a discount for cash. They
will think that you are fiddling the
tax or VAT, which will get them on
your side. But be selective with this
one!

Finally, give yourself some time
off every week and spend it with
your family. They will appreciate
this more than they might miss
some fashion/hi-tech product you
may be unable to buy them. It will
relieve some of the stress evident in
Michael's letter.

There's no lack of work out
there. You have to be adaptable,
positive, persevering and, maybe, a
little devious. I'm sure that Michael
is capable of this.
Chris Cory,
Thatcham, Berks.

DTT Propagation
Following Peter Murchison's letter
(August issue page 722) I have
been checking up on digital terres-
trial TV transmission and reception.
The situation seems to be as fol-
lows.

The radiated RF signal for a dig-
ital multiplex continually changes
in both frequency and amplitude

(within limits), as with an analogue
transmission. Thus if the signal
radiation pattern from a transmit-
ting aerial is circular with a PAL
TV transmission, a digital transmis-
sion must also have a circular
response. Gaps in the received radi-
ation pattern may well exist, but for
a different reason.

Current analogue TV transmit-
ting aerial systems are almost
invariably mounted around the rela-
tively thin spine at the top of the
mast. When it came to adding new
aerial panels for the digital trans-
missions, these often had to be
mounted around the mast itself.
Since this has a much larger cross-
section, maintaining a smooth
omnidirectional radiation pattern
became very difficult. Hence the
gaps in the radiation pattern. The
effect tends to vary with frequency
and can thus change with different
transmitters.

With COFDM, the subcarriers in
the channel are separated in time by
a small guard interval. This is to
ensure that multipath transmissions
from different transmitters which
use the same frequencies don't
cause destructive interference. If
the transmitted signal is at a low
level, as with two of the ONdigital
multiplexes from Hannington that
serves the Basingstoke area, multi -
path signal cancellation might
occur, with the threshold at the
receiver falling below the level
required for accurate decoding. As
a result, the receiver displays a
blank screen. The three Hannington
ONdigital multiplexes are transmit-
ted at 5kW down to 0.85kW, which
is a long way below the 250kW
used for the transmitter's analogue
signals. A receiving aerial with a
low degree of directivity will con-
tribute to this problem. In addition,
if a digital receiver is being fed
from an older aerial system its gain
might be too low for the ONdigital
transmissions. Either way the
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receiving aerial system is suspect.
The problem at Hannington and

in the Basingstoke area is aggravat-
ed by the fact that the close -by
Guildford analogue relay station
uses four of the same frequencies
employed for digital transmissions
from Hannington - chs. 40, 43, 46
and 50. A receiving aerial with a
low degree of directivity will con-
tribute to this problem. To avoid
interference to reception from
Guildford, the power radiated from
Hannington in that direction is lim-
ited.

While it is generally accepted
that digital signals can be satisfac-
torily received when transmitted at
levels about 20dB down on the ana-
logue transmissions from the same
source, at Hannington the digital
signals are reduced to levels of over
17dB, 23dB and 25dB down on the
250kW analogue level.

All this reinforces the recom-
mendations made by the transmit-
ting authorities - that careful atten-
tion must be given to the existing
aerial system when installing a dig-
ital receiver.
Geoff Lewis,
Canterbury, Kent.

Doom and Gloom
I agree with Michael Maurice (let-
ters, September): the trade is
breathing its last gasp. I have been
on my own now for five years,
after 24 years with one of the large
rental companies, and have
watched the rental business slowly
die. When I started there were two
retailers and a one-man band in this
small town and the surrounding
rural area. In the space of three
years they have all gone. A second-
hand shop set up selling TV sets
and VCRs, but the proprietor now
feels that it's a waste of time.

Many people tell that that I'm
lucky, with little or no competition.
But analogue satellite receiver,
small audio, portable TV and
remote control repairs are a thing of
the past, going the way of kettle,
toaster and iron repairs. These
items are all now thrown away.
Larger TV sets and VCRs are left,
but with the magic words "if it
costs too much, don't bother".
Sometimes I'm asked whether I
would like to keep a set for spares
if its repair is likely to cost about
£50. I already have a garage full!

Customers go off to Tesco and
the like to buy a cheap piece of
equipment. Then they phone up to
ask "how much do I charge to tune
it in?" When I tell them £25 I get

the reply "don't bother, we'll man-
age".

So, Michael, it is time to look
elsewhere for income. I do airport
runs, which at times has become
more important than TV repair. But
at least it keeps the money coming
in.

Most of those I've known for
years in the trade are now in their
fifties and will be retiring in the
next ten -fifteen years anyway.
There will then be no one to repair
faulty equipment, whether digital or
analogue.
R.F. Hughes,
Holbeach, Lincs.

In reply to Michael Maurice
(September) who asks "what
future?", I'd say there isn't one for
80 per cent of service engineers
who run their own business in this
country. Manufacturers have seen
to that, with their cheap TVs and
VCRs. I've seen new VCRs on sale
for under £80. The free (plus instal-
lation) set -top boxes from Sky and
ONdigital finished off my repairs to
Sky analogue receivers overnight.

If I sound like a 'doom raker',
it's rightly so. This is a worrying
time for engineers who have their
own business with workshop and
shop front. Bills have to be paid! I
get estimates to repair TV sets and
VCRs, even Nicam models, refused
though they are under £50.

I've had my ups and downs in
the trade since I started back in
1967, but enough is enough. This
present down is lasting too long
with no prospects in sight. I will
shortly be closing down my busi-
ness, what's left of it, to seek other
employment.
Paul Byrne,
Ruthin, Denbighshire.

May I add my two pennyworth to
Michael Maurice's comments
(September Television, also in the
Daily Mail)? If we hadn't started to
do B&B when we did some years
back our financial situation would
be considerably worse than it is.
Although June -July was fairly
busy, the only work I've had in the
last two weeks has been two under -
guarantee repairs. So I thought I
would set to and repair some stock
sets. I obtain these from the gener-
al public by placing small ads in
the paper. Although I pay only £5
or £10 for such sets, I sometimes
have to travel a considerable dis-
tance to inspect and collect them.
They are not always worth collec-
tion, especially when the cost of

disposing of scrap is considered.
This has been my experience

with a couple of them recently. I
purchased a nice 21in. Sharp set
with Fastext for £10. The original
diagnosis was a faulty chopper
chip, which was replaced at a cost
of about £5. I was rewarded with a
very acceptable picture, but after a
few minutes on test the set died.
This time it was the LOPT. The
cost of a replacement is about £45.
Add this to the purchase price and
the cost of collection and the total
is more than I can sell the set for!
The second set had to be written
off as soon as I started to check it
because of the price of a new
LOPT.

Not every case is as bad. I
sometimes get very nice sets that
don't need much work done to
them. But I need only a few like
the previously mentioned ones to
wipe out the profit on the good
ones, particularly as the price I can
ask is diminishing by the week. A
few weeks ago I sold a 14in.
portable for £35 and had to deliver
it to an address seven miles away.
Sounds ridiculous, but it's that or
nothing.

VCR repairs have become virtu-
ally a waste of time. The only TV
sets you can make a reasonable
charge for are the large -screen type
that either give you a hernia or you
have to pay someone to help you to
collect them.

There are some who still make a
reasonable living. But I think they
are mainly Mensa types or those
with enough work to be able to sort
the wheat from the chaff. As for
me, after 44 years in the trade my
TV repairing days are nearly over.

In a slightly less negative vein, I
have overcome, almost anyway,
the problem of time -wasters. When
they phone I tell them that the
average repair bill is £40-£60 and
if they are not prepared to pay that
I am not prepared to go out. This
may be why I've no work!

To finish on a nostalgic note, I
have been very interested in the
discussion on test card music. I
think I have the full set of Herb
Alpert records, but haven't played
them since the Sixties. Must listen
to them again. Do I still have a
record player?! Something else I
would like to see again are the
colour test transmission films -
Home made Car, The cattle carters
and numerous other titles. Does
anyone have copies?
Peter Nutkin,
Charmouth, Dorset.
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Continued from page 848

away. "Well, you never know" I tell myself. The trouble
is that the shed has got a bit out of hand over the years.
I spent the next hour like a man possessed, rummaging
knee-deep through piles of scrap boards and chassis
ever hopeful of finding a DPU2553 chip. I don't recom-
mend this system of spares storage - you can spend
hours when you come across interesting stuff you didn't
know you had! Anyway there was not a single
DPU2553 there.

I eventually returned to the job in hand - after shovel-
ling the scrap back into the shed, which was then in a
worse state than when I started. I decided to order a new
chip which arrived next day. After a very careful and
slow soldering job, I switched the set on. Hurrah! A
working TV at last.

Sony KVM2131 (BE1 chassis)
There were six flyback lines at the top of the screen, two
of each colour. Although the soldered joints around the
pPC1488H field output chip IC501 looked perfect,
resoldering them cured the fault.

Sony SLVE520
Operation in the playback and E -E modes was faultless,
but when record was selected the machine switched off.
The culprit turned out to be a yellow -covered cylindri-
cal component designated PR511. I am not sure whether
it's a fusible resistor or a type of circuit protector link,
but here was a brown scorch -ring around its body.

The always 5V rail was rock -steady until record was
selected. Then, probably because of the increased cur-
rent demand, the voltage dropped very slightly - but
enough for the syscon to take precautions by shutting
down.

Akai CT2870 (Nokia Comp.D2 FST chas-
sis)
When this set was switched on from cold a very loud
popping sound, at about two pulses per second, would
sometimes blast from the speakers. The picture would
fully compress and expand in sympathy. The customer
would then turn the set off and try again later.

I took the set to the workshop and decided to see how
long this behaviour lasted with the speakers disconnec-
ted, hoping that it would give me a clue as to where to
start. The fault symptom persisted for five minutes, then
the picture suddenly stabilised. But no amount of heat-
ing, freezing, tapping or verbal comment while the fault
was present had any effect. I didn't have a clue, so I
called on my years of expertise!

Looking at the electrolytic capacitors in the power
supply, I declared aloud "if in doubt, whip it out". I then
renewed C700 (10g), C707 (2.2µF), C711 (47µF) and
C752 (47µF). After that I carried out a blanket soldering
job virtually everywhere.

During the next four days in the workshop I switched
the set on and off randomly dozens of times. Every time
it was OK. With growing confidence, I arranged with
the customer to give me a post-dated cheque and test the
set at home. So far, so good!

Ferguson IKC2 Chassis
"I can't move the on/off witch" the customer said over
the phone. "It's completely jammed."

"OK, no problem" I replied, "I'll pop round with a new
switch on my way home tonight."

When I arrived the old boy immediately put the kettle
on and told me how grateful he was that I should have

gone to so much trouble after work. It felt good to be
treated with courtesy and respect for a change, so I
decided that for good PR I would charge only a minimal
amount.

After about fifteen minutes the new on/off switch had
been fitted and it was time to switch on. Bang! My heart
sank as I disconnected the mains supply and removed
the shattered fuse (FP01).

"That's it" he said, "that's what it did before the switch
jammed. Frightened the life out of me. My boy put a
new fuse thingy in it then told me to call you. Don't let
your tea get cold."

"You might have told me" I said, trying not very suc-
cessfully to smile.

"I don't like to tell people their jobs" he replied.
A few minutes later I'd removed the degaussing circuit

pdsistor, which thankfully rattled when I shook it.
Needless to say I didn't have one with me, so I

explained that I'd have to call back in a couple of days.
Then, when I switched the set on, the picture was OK
apart from a slight purple blob in one corner - not
enough to worry about temporarily.

In view of the extra component and call-back work I
decided to hell with PR and charged my normal rate.

Hitachi CPT2488 (Salora K chassis)
When this set was first switched on the screen displayed
an over -bright raster with flyback lines. Then gradu-
ally, over a period of a few minutes, the picture
appeared section by section until it was normal. The
cause of the trouble turned out to be in the field output
stage, where the flyback boost capacitor CB574 mea-
sured about 10µF when cold instead of 100µF.
Presumably it was affecting the sandcastle pulses.

CB1716SL Multi Scan
Another unbadged monitor. I think one's supposed to
know who makes them by the model number! This one
had no green in its display, and it didn't take long to dis-
cover that the 2SC3953 green output transistor Q411
was very leaky base -to -emitter. As there isn't really a
direct equivalent, I waited a few days for a replacement
to arrive. After all it was going to be a routine job - well,
almost.

When I switched on after fitting the new transistor
there was green flaring to the right of any object. After
marking the positions of the six drive and background
presets on the tube base panel I tried small adjustments
to each while looking at the picture on the screen. As I
wasn't getting anywhere, the small, careful adjustments
became desperate full rotations back and forth. This
only served to confuse me further.

When you have three identical stages, a comparison of
the waveforms in each can provide valuable clues. So I
returned the presets to their original positions, then
scoped a staircase waveform at the collectors of the
three RGB output transistors. This confirmed that the
green output stage was still in trouble. The output wave-
form produced by the new transistor was markedly flat-
tened at the top, in fact the top two steps were virtually
non-existent. They were perfect in the red and green
output stages.

Time for some DC measurements. The base -to -emitter
voltage at the red and blue output transistors was 0.6V:
at the green output transistor it was over 2V. So I
switched off and carried out some cold checks on the
tube's base panel. It didn't take long to discover that
R462 (4.70) in the green output stage was open -circuit.
A replacement resistor produced a perfect display - no
grey -scale adjustment was necessary.
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Answer to Test Case 442
- see page 821 -

Oh dear! Two technicians, more than two hours spent so
far and, when we left them, nothing very definite by way
of a diagnosis. It was indeed reasonable to assume that the
control chip and the I2C bus were OK, and it had been
proved that the colour decoder module worked correctly
by checking it out in another set. They could perhaps have
swapped over the whole chassis, but doing this is often a
disaster for various reasons, a common one being an
intermittent fault that lurks in the donor chassis.

Sad to relate, they did actually try replacing the 40 -pin
microcontroller chip IC701 before they found the real
cause of the trouble. TechnoCrat was quite right to suspect
the beam -limiter circuit. A diode is usually employed here
to sense the current at the earthy end of the EHT over-
winding. In this case a zener diode is used, D501
(BZX79-8V2). It was found to be very leaky, and was
thus pulling down the voltage at pin 28 of the colour
decoder chip IC552. As a result, there was very little con-
trast. The beam -current limiting diode is in rather an
exposed position should a flashover occur. That could
well have been the cause of its failure.

A replacement 8.2V zener diode produced an excel-
lent picture, and the set is now back at its rightful place
in Snoring Cat Cottage. Another pencilled ring has
been added to the Tatung B chassis circuit diagram.

NEXT MONTH IN TELEVISION

Test Equipment Supplement
Servicing efficiency depends on investment in the right test
gear. Needs keep changing as consumer electronics products
evolve. Our annual servicing equipment supplement, in next
month's issue, is designed to help you make the right choices.

VCR Servicing
J. LeJeune provides guidance on servicing the LG W series
and GoldStar G series VCRs, which use the company's F
deck.

The Internationalle Funkausstellung '99
We know it better as the Berlin Radio Show! There will be
over 900 exhibitors this year, from the broadcasting, con-
sumer electronics and multimedia industries. The emphasis
will be on digital systems and equipment. George Cole
reports for us.

Monitor Servicing
Ian Rees provides a servicing guide for the IBM colour
monitor type 6322-002. These Valuepoint SVGA monitors
are well -made workhorses: many of them have entered the
second-hand market.

Simple Video Security System
Denis Mott presents a much -improved microcontroller-
based version of the camera/VCR surveillance system he
originally described in the April 1997 issue.

TELEVISION INDEX/DIRECTORY AND
FAULTS DISCS PLUS HARD COPY INDEXES
& REPRINTS SERVICE
INDEX DISC
Version 7 of the computerised Index to TELEVISION magazine covers
Volumes 38 to 48 (1988-1998). It has thousands of references to TV, VCR,
CD, satellite and monitor fault reports and articles, with synopses. A
TVNCR spares guide, an advertisers list and a directory of trade and
professional organisations are included. The software is quick and easy to
use, and runs on any PC with Microsoft Windows or MS-DOS. Price is £35
(supplied on a 3.5" HD disc). Those with previous versions can obtain an
upgraded version for £15. Please quote the serial number of the original disc.
See the CD-ROM offer below.

FAULT REPORT DISCS
Each disc contains the full text for television VCR, monitor, camcorder, satellite
TV and CD fault reports published in individual volumes of TELEVISION,
giving you easy access to this vital information. Note that the discs cannot be
used on their own, only in conjunction with the Index disc: you load the
contents of the Fault Report disc on to your computer's hard disc, then access
it via the Index disc. Fault Report discs are now available for:

Vol 38 (Nov 1987 - Oct 1988); Vol 39 (Nov 1988 - Oct 1989);
Vol 40 (Nov 1989 - Oct 1990); Vol 41 (Nov 1990 - Oct 1991);
Vol 42 (Nov 1991 - Oct 1992); Vol 43 (Nov 1992 - Oct 1993);
Vol 44 (Nov 1993 - Oct 1994); Vol 45 (Nov 1994 - Oct 1995);
Vol 46 (Nov 1995 - Oct 1996); Vol 47 (Nov 1996 - Oct 1997);

Vol 48 (Nov 1997 - Oct 1998).
Price £15 each (supplied on 3.5" HD discs).

FAULT FINDING GUIDE DISCS
These discs are packed with the text of vital fault finding information from
TELEVISION - fault finding articles on particular TV chassis, VCRs and
camcorders,Test Cases, What a Life! and Service Briefs. There are now
two volumes, 1 and 2. They are accessed via the Index disc. Price £15 each
(supplied on 3.5" HD discs).

NEW - COMPLETE PACKAGE ON CD-ROM
The Index and all the Fault Report and Fault Finding Guide discs are
available on one CD-ROM at a price of £195 (this represents a saving of
£35). An Index to Electronics World (worth £20) is also included. Customers
who have all the previous Fault Report discs can upgrade to CD-ROM for
£45. Please quote the serial number of your Index disc.

REPRINTS & HARD COPY INDEXES
Reprints of articles from TELEVISION back to 1986 are also available:
ordering information is provided with the Index, or can be obtained from
the address below. Hard copy indexes of TELEVISION are available for
Volumes 38 to 48 at £3.50 each.

All 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. Cheques should be made payable to SoftCopy Ltd. Access, Visa
or MasterCard Credit Cards are accepted. Allow 28 days for delivery (UK).

SoftCopy Limited,
1 Vineries Close, Cheltenham, GL53 ONU, UK.
Telephone 01242 241 455.
Fax 01242 241 468.
e-mail: sales@softcopy.co.uk
Web site: http://www.softcopy.co.uk

Published on the third Wednesday of each month by Reed Business Information Ltd., Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. Filmsettingby
JJ Typographics Limited, Unit 4, Baron Court, Chandlers Way, Temple Farm Industrial Estate, Southend-on-Sea, Essex SS2 5SE. Printed in England by Polestar
(Colchester) Ltd., Newcomen Way, Severalls Industrial Park, Colchester, Essex C04 4TG. Distributed by MarketForce (UK) Ltd., 247 Tottenham Court Road,
London W1P OAU (0171 261 7704). Sole Agents for Australia and New Zealand, Gordon and Gotch (Asia) Ltd.; South Africa, Central News Agency Ltd. Televi-
sion 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 cur-
rency exchange fluctuations and VAT, and that it shall not be lent, resold, hired or otherwise disposed of in a mutilated condition or in anyunauthorised cover by
way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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a Announcement!

Vista
Electronics Ltd
Vista Electronics Ltd, the UK's largest supplier of

replacement Picture Tubes, are pleased to announce

that as from 1st October 1999

D' Lec Components Ltd,
have been appointed as their Sole U.K. Distributor.

With combined Annual Sales of over 100,000 Tubes,

covering a wide range of Types, from all Manufacturers,

we can now provide an even better service for

Quality, Delivery, Price and Technical Support

For all sales enquiries, please contact:

Mr David Dobson at
D'Lec Components Limited

Tel: 01474 320450 Fax: 320345
e-mail address:

david@dlecsales.freeserve.co.uk c
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SeeeltegeeWO r I d TV AND VIDEO LTD
GIGANTIC PRICE REDUCTIONS!

ALL ITEMS ARE GRADED "NEW" STOCK, ALMOST 80% OFF NORMAL TRADE PRICES
Here at ELECTRONIC WORLD He take pride in our high quality customer service. We know these trading times are hard for the
independent retailer, faced with ever continually lower prices from large multiples. In response to this we can offer you products at prices

you won't believe, giving you chance to boost your business's turnover.

Don't miss out - pick up a bargain at ELECTRONIC WORLD

TOP BRAND VCR'S AT BARGAIN PRICES
SONY VIDEO PLUS WAS E110 - NOW £75
SONY NICAM VIDE() WAS £150 - NOW £95
AIWA VIDEO PLUS WAS £95 - NOW £65

AIWA NICANI VIDEO WAS £120 - NOW £75
SHARP VIDEO PLUS WAS £85 - NOW £55
SHARP NICAM VIDEO WAS £95 - NOW £65

HUGE SAVINGS ON BRANDED TELEVISIONS
SHARP 21" FASTEXT WAS £90 - NOW £65 SHARP 25" NICAM WAS £215 -NOW £125
SHARP 21" NICAM WAS £125 - NOW £80 SHARP 28" NICAM WAS £250 -NOW £150

ALL MAKES AVAILABLE INCLUDING: SONY, PANASONIC, TOSHIBA AND HITACHI, ETC.

BIG REDUCTIONS ON TV'S
14" REMOTE CONTROL TV WAS £60 - NOW £40 20/21" REMOTE CONTROL TV WAS £65

WAS £75 - NOW £50 20/21" FASTEXT TV WAS £75
20/21" NICAM TV WAS £85

14" FASTEXT TV
- NOW £45
- NOW £55
- NOW £70

ALL PRICES ARE BASE!) ON A QUANTITY OF 3 UNITS AND SUBJECT TO VAT
Head Office: BIRMINGHAM CLEVEDON LONDON

0121 327 3273 Fax 0121 322 2011 01275 341789 0208 961 5005
PRESTON
01772 312101

CENTRAL WHOLESALE DISTRIBUTION LTD
LARGEST GRANADA EX -RENTAL TV -VIDEO DEALER

SATELLITES
UT WORKING

EX -RENTAL
UT WORKING

BT 250/260 £5 £20 G90 21" TXT £25 £65 NOW £50
MATSUI OP10 £5 £15 CP90 20" TXT £20 £55 NOW £45
BT30 £5 £25 CP110 25" TXT £30 £70 NOW £55
BT 200 £3 FINLANDIA 21"
PACE 800 £7 £20 NICAM TXT £30 £90 NOW £70
AMSTRAD all model £6.50 FIN 28" NICAM £50 £110 NOW £90
VIDEOCRYPT £5 FIN 28" N CHASSIS £50 £110 NOW £100
PACE PRIMA = SPECIAL= FIN INVARTECH £60 £125 NOW £100
Inc Remote, Leads £26.95

VIDEO WORKING FL FROM £25
PACE 200

VIDEO UNTESTED FROM £5
PACE 500

PACE 1000
POA

GRADED TVS 14" BOXED £55

ALL ABOVE SATELLITES 28" NICAM GRADED £135: 21" F/TEXT £65

SOLD IN 10' ONLY VIDEO LP GRADED BOXED £55

NEW GRADED STOCK
SONY 41" TV £895 GOBLIN AZ TEC1200

SONY 50" LCD TV
VACUUM CLNR £26.95

TOSHIBA 37" £1050£2250

SONY MINI TOSHIBA 33"

MHC-RX99 £189 PRO -LOGIC £550

TOSHIBA 28"
SPECIAL OFFER
ALBA 14" F/TEXTALBA £69

£445

AIWA - NSX F959
MINI HIFI £169

TOSHIBA 48" LCD
PRO -LOGIC £1550

TOSHIBA 32"
SONY HCD 820 £145 WIDESCREEN

SONY- CASIO PRO -LOGIC £825

SONY CAMCORDER2.5" LCD COL TV £45

BT80 + PHONE
CCDTR425E £329

CORDLESS £19 CCDTR 515E £349

HANDFREE PHONE CCDTR, V65E £499

£6.95 DC RTRV110E £499

NOW IN STOCK: -
NEW - GRADED, PHONES, IRONS, TOASTER, COFFEE MAKER, VACUUM CLEANER, MOWER,

TRIMMER, FAT FRYER, MINI HI-FI R/CASS, BATTERIES, ELECTRICAL ACCESSORIES AND FRIDGE
FREEZER.

EXPORT ENQUIRIES, WELCOME.
HEAD OFFICE:
221/2 BRIDGE STREET WEST
NEWTOWN, BIRMINGHAM B19 2YU
TEL: 0121 359 0800
FAX: 0121 359 2300
MOB: 07970 290121

LONDON DEPOT: JOSHI
ELEY ESTATE, NOBEL ROAD,
EDMONTON,
LONDON, N18.
TEL: 0181 807 4090
FAX: 0181 884 1314

MICK:
369 STRATFORD ROAD,
SPARKHILL,
BIRMINGHAM, B11 4JY.
TEL: 0121 772 1591
FAX: 0121 766 6383
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WILTSGROVE LTD
28/29 RIVER STREET, DIGBETH, BIRMINGHAM B5 5SA

TEL : 0121-772-2733 Fax : 0121-766-6100

CD laser MOS
1. PR CE 10+

AP -1002 - KSS210A/ KSS212 10.95 10.50

AP -1017 - KSS213B/ BRP 10.95 10.50

AP -1005 - KSS240A 16.95 16.20

AP -1135 - OPTIMA150 18.75 17.95

AP -1027 - OPTIMA6S 13.95 13.50

AP -1140 - SANYO SF -92.5 18.85 16.45

AP -1145 - SANYO SF -92 17.90 15.75

AP -1150 - SF91APCP 16.30 14.95

AP -1155 - SF91 15.95 13.95

AP -1160 - SF -P90 14.95 13.75

OFFER PRICE

£89.00
(NORMALLY £99.00)

ORDER CODE

AV -4100

OBSERVATION SYSTEM 1165" MONITOR
Compact, easy to install & operate. Light -weight & versatile. Protect your home. business
& family with military -styles surveillance techno/ogy. The camera has the electronic auto

IRIS for any lighting corxkion from MN sunkight to almost darkness.
High resolution monitor. Record & Review the image with VCR Convenient use

anywhere such as the house. shops, factories, hospitals. offices, apartment
& warehouses. Convenient use for baby care.

ONITOR SPECIFICATION CAMERA SPECIFICATION
Powder source
Power consumption
CRT
Assurance Sappoislunt
Who Input
Video Cutput
Video Inputimpackna
Raeolution
Palming cars

Din Blois
WellOt

Adaptor (DC 17V 1A)
Less than 20W
5' BAN CRT
.10°C -.40°C (14T -104T)
VS 1.0 Vp-p
VS 2.0 Vp-p
75ohm
More than 600 lines
Horizontal 15.75 KHz
Vertical 6014z/50Hz
145(W) x 195(D) a 155(H)mm
1 9KG (4.1Ibs)

REPLACEMENT REMOTE CONTROLS  REPLACEMENT REMOTE CONTROLS  REPLACEMENT REMOTE CONTROLS 

The RA11519 is a replacement
remote suitable for lost or
broken CABLE BOX remotes

Will ht the following Models

JERROLD CFT2143,
ICET23161210,
CFT2100,
ICET20261210.

CABLE SUITABLE
REMOTE

ORDER CODE
RM1580

The RA1/515 is an ideal replacement for lost or
Broken remotes Will fit the following Models

JVC : TUC200.
GRUNDIG ,GSR114K2, GRD300,

GRO150MKT, GRD200,
GRD250, GRD280,
GRD150, GSR1,
GSR1E, SAT5000,
SRC2.

PHILIPS STU1400, STU3301,
STU3501, STU3601.

PYE :SB1191.
MASPRO :ST5, ST9, ST12.

(TC)

ORDER CODE PR CE
RM-1585 19.95

JR
AA
pp'

E
AD
N
ES
ST
EC
K

MONO CTVS:
C1411R
C1411T
C1420VT
C17/4T
C2114T
C2514T

NICAM CTVS 

DESCRIPTION
34cm V, 14", Remote control
34cm V, 14", Remote, Fastext
TV/VCR combined unit, Text, Videoplus
41cmV, FST, Fastext, Scarf
51cmV, FST, Fastext, Front AV, R/C
59cmV, FST, Front AV, R/C, Fastext

PRICE
£59.99
£69.99
£145.00
£115.00
£110.00
£149.00

C2156/66TN 51cmV, NICAM, Easytune system
C2856TN 66cm V, NICAM, Picture noise reduction

DOLBY PRO -LOGIC CTVS
C2548TNS
C2848TNS
C2976TN
C24W1 TN
C28WD2N
C32WD2TN
C32W4OTN

MONO VCRS .
VTM530
VTM610/30
VTMX730

NICAM VCRS .

£135.00
£199.00

59cm V, DPL with 3DS, Stand, Matrix tube
66cm V, DPL with 30S, Stand, Matirx tube
68cm V, DPL with surround speakers
56cmV, Widescreen, 3DS
66cmV, Widescreen, DPL
76cmV, Widescreen, DPL, with Cabinet
76cmV, Widescreen, DPL

£219.00
£239.00
£299.00
£249.00
£299.00
£485.00
£549.00

DA4 Heads, Videoplus, PDC, Autoclean
2 Head, LP/SP, Videoplus, PDC
DA4 Heads, LP/SP, Video plus, PDC

£65.00
£69.00
£79.00

VTF641 DA4-Head, LP/SP, Videoplus, PDC, NTSC Plybk
VTF645 DA4-Head, Sattelite cntrl, Videoplus, PDC
VTF650 NICAM stereo, PDC, Videoplus, LP/SP
VTFX760/65/770 DA4-Head, Satellite cntrl & More...

£99.00
£99.00
£99.00
£115.00

JAMO
Speakers
from as little as

£41.60
Per Pair

SONY 41" Projection Screen
GRADED STOCK

103cm Rear Projection TV
4 r CRT rear projection. AnterelleCtire coating Digital comb Otter

High contrast Wean Scratch proof screen. Centre speaker input
I0 menu & operation to allow you to use Me sets speaker as the
centre speaker of a Dolby Pro Logic System Auto convergence
Multi standard NTSC Video input. NICAM/IvEt stereo Faster
with 400 page memory, Sleep timer Parental lock Auto tuning

art kat!, Fmf1LAV input ind. S

WORKIMO 'TOGS 9
AMSTRAD MC2800
MICRO SYSTEM (GRADED)

Wallctafemocuhnatii2 speakerunit
th

' grilles. Remote
ontrolled.Output 2x5
Watts RMS (20Watts

MPO). Programmable
CD. FM/MW Radio.
Auto stop cassette.

Pre-set GEQ.
' Alarm function.

£34.95

AM/1k The RAtisSO is an ideal replacement
for lost or Broken remotes

Will fit the following Models

MATSUI 2096T, 1496T,
1496R, 2096R

GOODMANS GTV34R3
CROWN : CRP14, CRP21

(19
ORDER CODE

RI1111590
PR/CE

f11.95

BAN EIA, CCIR
1/3" CCD
-10'C-.50*C (14T -122T)
2.0W /1.6W
1.0Vp-p 75ohms
2.0 Vp-p
70db
0.1 LUX
Electronic system
Ft0.2.0 F6=3.8mm
64(W) x 82(0) 0 48(H)mm
Horizontal 74*
Vertical 55°
1409 (0.31Ibs)

WILTSGROVE

1999/2000
SPARES

CATALOGUE
OIL YOUR COPY NOW I

(SONY BRANDg

Check out the prices I

KV-2SF2 £259.0°
KV-29M £359.°°
KV-29F3 £379m

Kwans...£375IX
KV4e52.4  £269.°°
KV-25F5 £269.°°

ALBA/BUSHe21 op
COLOURDEDit

STOCK
's from om he VI tf

411;=, 111E1 CASSETTE lECIIIIE1 SM131
GRADE .B. WORKING STOCK.

BOXED AS NEW I
FEATURES

VIDEOPLUS PROGRAMMING
NICAM STEREO 4 HEAD

 ON SCREEN DISPLAY
IPC - INTELLIGENT PICTURE CONTROL
VISS- VHS INDEX SEARCH SYSTEM
LP/SP NTSC PLAYBACK
FRAME -BY -FRAME PLAYBACK
TWO SCART SOCKETS
AUDIO OUT PHONO SOCKETS

ACCESSORIES I  Remote Control
I x Audio Cable

x Owners nstructIon manual
Coaxial cable 5+

Qtx

1+ 174.799
262.99

plinalver
 14" PICTURE TUBE
 40 PROGRAMMES
 REMOTE CONTROL
 DIGITAL ON SCREEN

DISPLAY
 240V MAINS

OPERATED
 SLEEP TIMER
 UHFivriF TUNNiNG
 AUTOMATIC

CHANNEL STORAGE
 AUTO RESET FOR

PICTURE
 SCART CONNECTOR
 STANDBY MODE
 TELETEXT
 AUTOMATIC TIMED

SWITCHING OFF

£7499
w'LTSGROvE RESERVE THE RIGHT TO ALTER PRICES .4 OFFERS WITHOUT PRIOR NOTICE. ALL

HE
ASTRAL
COLLECTION

Choose from eitima a Wang or
PO. anish breviaries/a kok
Features
Pulse or Tone swelling, 31
MO storage or last number
dialled, aiming Aid compel.
ibilify, abominated keypad

nett MIMIC ere BRAND NEW
rows pasted is gift Is, 0/11 It

months Gomel.

EX -RENTAL BARGAINS
(WORKING STOCK READY TO USE)

Basic CTVs - £12, R/C CTVs - £15
T/TEXT CTVs - £20,TX100 Range - £29.99

EX -RENTAL VCR's from 120.00

******MEN $ Fit A SAM***/
BRANDED WHITE GOODS IN STOCK NOW!
MICROWAVE OVENS OVEN/HOBS

DRYERS
WASHING MACHINES FRIDGE FREEZERS

PRICES SUBJECT TO AVAILABILITY, VAT It CARRIAGE

FREEFAX ORDERLINE :0500 55 05 05



Lauri Wholesale Distributors & Export Agents
El of Domestic Electronics & Appliances

Possibly the Largest and Oldest Establishment in the UK

Current Stock
10"
14"
14"
20"
20"
21"
21"
25"
25"
25"
28"
28"
28"
33"
33"
33"
37"
16"
52"
55"
lull

ac/d(
r/c
text
r/c
text
text
nicam
textaims
(11)1
nicana
dpl

ide
nicam
dpl
u isle
icam

rp
rp
rp
vcr range

Band Fidelity 32in wide screen Nicam
pic in pic £295

Branded cordless phone with
answering machine £10

Mitsubishi/Thompson/Ferguson
TV/VCRs from £65

DIRECT LOADS
UNTESTED RETURNS
F14" r/c from £30
2 sp VCR from £30
Portable CD from £16
Small domestic from £3
Radio cassette from £3.50
Large domestic from £6.50
BT phones from £18
Dect phones from £35
N/W kettles and toasters £1
All prices based on availability + VAT

Elelf:litiON
REAR PROJECTOR TV'S
RP46 £1,200
RP52 £1,450

THIS MONTH ONLY
14" R/C Portables from £50
14" Portable Text from £60
VCR's from £50
Dect Phones £45
Anologue BT Phones from

£20

MANY MORE OFFERS AVAILABLE
Quantity based on stock availability and all prices are plus VAT

Current Stock
Radio/ Cassettes
Car Audio
CD Port

Phones
Faxes
Kettles
Irons
Mixers/ Blender%
Microwaves
Vacs
Printers
Speakers
BT Phones
Fridge/ Freezers
Cookers
Hobs
Direct
Loads

11"""11""11111ION-WIDE NEXT DAY DELIVERY SERVICE - VISITORS

hone 0121-359 7020
Fax 0121-359 6344

PHOENIX HOUSE, 190 BRIDGE ST. WEST,
BIRMINGHAM B19 2YT

.MOSfer Card

WANTED
SURPLUS STOCK REQUIRED

Anything considered
TV, VIDEO, HI-FI, MICROWAVE,

SMALL HOUSEHOLD ELECTRICAL ITEMS
eg: Kettles, Toasters, Irons, Hoovers, Garden Equipment.

SALES
Sanyo 100,000s Stock clearance

eg Microwaves, CD, radio cassettes, personal CDs and
videos

Thompson TVs and videos available
Ring for prices

SUPERSOUND LEEDS LTD
21 Upper Accommodation Road, Richmond Hill, Leeds LS9 8NF

Tel: 0113 248 0512 Fax: 0113 249 6990
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BIRMINGHAM TV & VIDEO
WHOLESALE

Wide range of Ex -Demo and
Ex -Rental stock all working

checked and tested.

All makes and sizes. Ring for full
details. National delivery arranged

and quantity discount available.

We guarantee and promise we can't
be beaten on our quality of stock

and prices in Birmingham and
West Midlands.

Tel 0121 382 1900
One mile from M6 Jct 6
(Spaghetti) Erdington.

Ring for directions and appointment

Sole UK
Agents 6

/ /
10/I SA C, E LTA

 Peak cetecon
 Built-in loudspeaker for AM and FM reception
 Frequency Indication with 4 digit LCD Display

TC-90
Portable equipment, with many applications,
designed to carry out any type of Terrestrial TV

FM Radio, CATV and Satellite N. installations

III Frequency Sweep on Satellite

 Peak Detection
 Measurement of terrestrial TV from 20u V to

3V without the need of external attenuators.

r cAll1 :I 1 1

 Full Band Frequency Sweep
 Switchable 14V or 18V LNC Power Supply

TC-402D
Due to its weight and size, the TC-402D is the
ideal instrument for the installation of
FM and Terrestrial TV antenna, as well as CAN

systems.

 Multi -turn potentiometer to enable tuning
 Weight including batteries. 1.9 Kg

 Rechargeable 12V / 2.6 Ah Battery
 Weight including batteries 3.5 Kg

TC-80
The TC-80 has been designed for the
reception of TV Satellite systems, the
installation and testing of domestic and

SMATV systems

O Rechargeable 12V / 2 6 Ah Battery
O Weight including batteries: 3.3 Kg.

Available from most wholesale distributors across the IJK direct rrom

COASTAL AERIAL SUPPLIES
1,14,11,

Unit X2, Rudford Industrial Estate, Ford, Arundel BN18 OBD
Telephone: 01903 723726 Fax: 01903 725322 Mobile: 0976 241505

UK's Largest Electrical Wholesaler
For Both the UK and Export

Ex -Rental and Graded
NEW TV's, Videos, Satellite,

Hi-Fi Equipment and White Goods

FREE Delivery Service to most areas of the UK
World -Wide Export Service

Experts in UHF / VHF Conversion

TEL: 01299 879642 FAX: 01299 827984
CALL TODAY FORA BROCHURE OR COME AND SEE OUR LARGE WAREHOUSE

Unit 75 Barracks Rd, Sandy Lane Ind. Est. Stourport,

Worcestershire DY13 9QB
Just 10 minutes from M5 Junction 6 - Worcester North

TV's
From £5.00

Video's
From £5.00

Satellite's
From £5.00

TA' / Video
Stands

From 1.50

Major
Credit
Cards

Accepted

868 October 1999 TELEVISION



DARTEL
ELECTRONICS

8 Heather Park Drive, Alperton
Wembley, Middlesex HAO 1SL

Tel: 0181-795-1735 Fax: 0181-795-1736

High quality graded
stock from

manufacturers
Camcorders, VCR's,
Televisions, Hi-Fi's,

Car Stereos, Microwaves etc

All popular brands boxed
with warranty

Tel/Fax for details
Visit by appointment

TUBES
TV/Monitor

NEW Graded

Ex -Equipment Re -gun

De -Scratching Service

Prices on application
Ring Irene

EXPRESS TV
The Mill, Mill Lane

RUGELEY, STAFFS WS15 2JW
TEL: 01889 577600
FAX: 01889 575600

WHOLESALE DISTRIBUTORS
ELECTRONICS OF DOMESTIC

ELECTRONIC APPLIANCES
Unit 15 Marks Hall Margaret Roding Dunmow Essex CM6 1QT

Telephone: 01245 231684 Facsimile: 01245 231862

P;i1(.;11

Large 71,19:1, )'1j1111d 16 x 9 Format Televisions from £450

nodLarge .11:1;U f 111___ _ Televisions 52" front £1,500

We also carry a Large selection of
televisions and videos all at below trade price.

36cm portables front £70
51cm televisions nicam from £150
59cm televisions nicam front £200
68cm televisions nicam from £250
78cm televisions nicam from £500
95cm televisions nicam from £800
videos 2 head mono front £70
videos 4 head nicam from £110
videos 6 head hi-fi nicam from £130
36cm combined TV and video from £170
dvd players £160

LARGE QUANTITY DISCOUNTS AVAILABLE
25cm televisions with DC 12/24 volt suitable for

caravans - mobile homes - cars - kitchen use front £120

- ALL PRODUCTS ARE FULLY GUARANTEED -

'NU T1111 dO
We stock a great many other items in the TV and Video

range so if you don't see what you are looking for,
give us a call, we will save you pounds.

Visitors by appointment only

BSMART (CRAWLEY) LTD

Largest selection
of

MAJOR MANUFACTURERS
NEW "B"

GRADE PRODUCTS

T.V. VIDEO AUDIO
MICROWAVE OVENS

Contact Fred Bean
BSMART (CRAWLEY) LTD.

10/11 LLOYDS COURT, MANOR ROYAL,
CRAWLEY, SUSSEX RH10 2QX

Tel (01293) 618000
Fax (01293) 400133
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No other consumer
magazine in the
country can reach
so effectively those
readers who are
wholly engaged in
the television and
affiliated electronics
industries. They
have a need to
know of your
products and
services.

CLASSIFIED
PHONE 0181.652 8339 FAX 0181-652 3981
The prepaid rate for semi display setting is E 15.00 per single column centimetre
(minimum 4 cm). Classified advertisements L2.00 per word (minimum 20 words),
box number E22.00 extra.All prices plus I TAVAT.All cheques, postal orders
etc., to be made payable to Reed Business Information.Advertisements, together
with remittance, should be sent to Television Classified, 12th Floor, Quadrant
House,The Quadrant, Sutton, Surrey SM2 SAS

SERVICE MANUAL LIBRARY pay only f5 loan fee for any Service
Manual or keep it for f10. Lifetime membership £99 - FREE Data Reference

Manual showing the 1000's of manuals available with models cross
referenced to correct manufacturer's chassis (f9.95 on its own). We take other

manuals so members can get new manuals for only the cost of postage.

Phone 01357 440280 (fax 440384) for full details or write to:

Technical Information Services, Midlinbank Farm, Ryelands,
Strathaven, Lanarks ML10 6RD. World's largest stock of Service Manuals (TV VCR

Combis, Test Eqpt, Audio, CD, Satellite, Dom Eq) Complete Repair Data (Not the few

faults offered everywhere else) & Technical Literature. Any items asked - free quote.

Special offer until end of lune 1999

Any 20 full service manuals from stock (1 at a time or in any
quantity you wish) only f240 including 1st class post. Includes

those priced at £50/£60!!! Includes FREE Data Reference Manual
and Practical TV & VCR Repair Manuals worth £33.90 alone).

100's of offers and prices FREE on request. Buy any 2 Buy,
Sell & Repair (TV's or VCR or CD) @ £12.95 each - get 3rd
FREE.

European Scrambling Systems (Hackers Black Bible) £35.

Practical Radio Repairs for £2 (post free with any other order).

Any of the famous McCourt or Tunbridge CTV Repair
Manuals for only £5 each - all 9 for £25 till end June 1999 or
when cleared.

Thorn -6 training manuals for.£9, PAL system £10.

The 9 manuals for common CTV's - 1001, 1401, 1403, 1405,
2001, 2003, 2005 plus Text sets covering Beon, Bush, Crown,
Murphy, Philips, Taiwan Ind & multiples only £49 (Circs f39)

ACCESS, DELTA, EUROCARD, MASTERCARD, VISA
£2.50 postage any non -free order.

e-mail s_manuals@hotmail.com

SERVICE MANUALS
Thousands of models available

For most U.K. European, Far East & USA makes

Service manual prices
B/W TV - £6.00 CTVNCP - £10.00
VCR - £14.00 Camcord - £16.00

Service sheets/circuits also available for some models.
+ data for satellite, audio and microwave.

All the above items include circuit diagrams.

Please telephone to check availability.
Payment by Cheque/PO only please.

Add £2.00 P/P etc. to order total. Do not add any VAT.

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

Tel: 01202 870656

FAX BACK SERVICE NOW AVAILABLE

TEL/FAX A.T.V. on 0114 285 4254

SAT/CTV Circuits £5.00
VCR Circuits £7.00
CTV Manuals £10.50
VCR Manuals £14.50

(P/P add £2.50 to each order)

inTrii 419 LANGSETT ROAD,
- . SHEFFIELD 56 2LL

SERVICE MANUALS
Have you ever turned away work for

want of a Service Manual?
Have you ever bought a Service Manual

and never used it more than once?

Then why not join . .

THE MANUALS LIBRARY
For details and membership

application form write,
phone or fax:

HARVEY ELECTRONICS
43 Loop Road, Reachley, Chepstow, Gwent NP6 7HE

Tel: 01291 623086 Fax: 01291 628786
Visa, Access accepted

Service
Information

Fryerns

FES
Circuit

Diagrams

TV's, VCR's
SATELLITE

AUDIO & HI-FI
Most Models Covered

Prices are from £4.00 + £2.50 P/P
1 item - total £6.50 inc

2 items - total £10.50 inc
3 items - total £14.50 inc
4 items - total £18.50 inc

Payment by credit card or Postal
Order for next day delivery.

Cheques to clear.
Tel/Fax 01206 211570

2 The Lodge
Easthorpe Green

Marks Tey, Colchester
CO6 I HA

Service Manuals
Available for most equipment.

From Valve Wireless to Video Recorders
and everything else in between.

Televisions, Computer Monitor, Test Equipment,
Satellite, all Audio, Amateur Radio etc etc.

If you need a Service Manual give us a call.
Originals or Photostats as available.

Our entire index of Manuals is now being put on our
web site for instant access.

Alternatively complete the coupon below for our Floppy Disc
catalogue of Manuals and Technical Books available.

MAURITRON TECHNICAL SERVICES
8 Cherry Tree Road, Chinnor, Oxon OX9 4QY

Tel: 01844-351694. Fax: 01844-352554.
Email:- enquiries@mauritron.co.uk

Web site at:- http://www.mauritron.co.ukimauritron/

Please forward your Catalogue of Technical Books and Service
Manuals Index on PC Disc for which I enclose 4 x 1st class stamps.

Name

Address

Postcode

Telephone
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Latest Servicing Data SPARES & COMPONENTS
WHY WASTE TIME LOOKING FOR ELUSIVE FAULTS I!!
INDISPENSABLE TITLES FOR SERIOUS ENGINEERS.
Just released: Model / Chassis / Equivalents book.
The long awaited 3rd Edition of the Equivalents guides now available,
7,500 ENTRIES covering TV Models to chassis and TV, Video,
Camcorder, Satellite & Monitor Equivalents, comprehensive A4 book.

ISBN 1 898394 29 6 3rd Edition Equivalents £6.95
New release: Edition 22 Fault Index books.
Now Available Edition 22 of the Television Magazine Index Covers
over 14,000 Television, Video, Satellite, Camcorder & Monitor faults,
Large easy to read A4 format The latest addition to a highly acclaimed
& recommended series. In daily use in workshops around the world !!

ISBN 1 898394 27 X Edition 22: Complete set f1-1.75

Brand New: Fault indexes on disk - Version 1.8
Latest faults together with all data from all previous versions. Covering a
MASSIVE 21,500 !! Television, Video, Camcorder, Satellite, CD &
Monitor faults listed in 19 years of Television.

Version 1.8: Indexes on Disk (price held) £17.50
Low cost updates are available for all Book .1 Disk fault indexes

Kwik Tips Fault Database on Disk - Version 1.1
A valuable service resource for workshops large or small, Kwik Tips
Version 1.1 is our LARGEST FAULTS & REMEDIES database
EVER, Compiled from over 20,000 !! Entries & covering 1,435 Chassis
& Models, This concisely Edited TV & Video repair database will easily
pay for itself with just one repair.

Kwik Tips on disk Version 1.1 £27.95
All programs rcquire a PC or compatible & are supplied with a user manual.

E.C.S.
VS11985)

Technical Publishing

316, Upton Road,
Noctorum, Wirral,
Merseyside. CH43 9RW
Tel / Fax 0151 522 0053

Please add £1 75 P & P to total (Europe £2.75, r.o.w please enquire).

FOR SALE
AS NEW 'A' GRADED PRODUCT IN

ORIGINAL PKG & BOX WITH INST BOOK
LEADING BRANDS ONLY. FULLY GUARANTEED

ALL SOLD AT APPROX HALF USUAL RETAIL

MICROWAVE OVENS £39

14 PORTABLE CTV £69

14 COMBI CT VCR £135

28" LARGE SCREEN .. from £295

CDR PLAYERS £173

KG PURCHASING LTD  BRADFORD
Tel 01274 660196/665670 Fax 665246

PROPERTY

BUSINESS FOR SALE
NEWCASTLE UPON TYNE

TV/AUDIO/VIDEO & SATELLITE
SALES AND SERVICE

With turnover of £160,000 pa.
Repair workshop 1,345 sq ft.

Well established.
45% profit margin

£45,000 + vehicles + work in
progress
(Ref 6750

McLAUGHLIN SHEPHERD
Tel: 10191) 273 2000

RCS VARIABLE VOLTAGE D.C.
BENCH POWER SUPPLY

IR F4
£45 INC VAT - POST & INS £4

Lip to 20 wins DC at 1 amps continuous, 1.5 amps peak
Fully variable from 1 to 20 volts.

Twin voltage and current meters for easy read out.
260 Volt AC input. Fully smooth..

337 WHITEHORSE ROAD, CROYDON, SURREY, UK

Tel: 0181 684 1665
Lot of transformers, high volt caps, valves, speakers, In

stock. Phone Of sand your wants fist for quota.

ALPHA
EXPORT

Require large quantities,
uncollected, estimate refused

Portable TVs black £5, silver £3
VCRs black £5, silver £3

Top loads £2
Will collect, cash paid, must be

complete
Phone Jerry

07977 609063/07957 277480

SALE OF EX
RENTAL TVs
AND VIDEOS
R/C Fastext and Nicam

21in and some 25in
Sanyo, Samsung, Toshiba,

Ferguson and portables
Very cheap prices on

application, can deliver
large orders anywhere
Phone 01737 555514
Mobile 0973 906274

AVO MULTIMETER Model 8, £45.00. 500
volt megers £30.00. Prices plus VAT and
p. & p. Send SAE for lists of surplus
instruments and scopes etc. A. C.
Electronics, 17 Apleton Grove, Leeds LS9
9EN. Tel: 0113 249 6048.

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

VIDEO HEADS
Make id Model No Price Hitachi VT -F865 £35.00 Panasonic NV -J47 £11.99
Akai VS -F510 £24.99 Hitachi VT -F860 £35.00 Panasonic NV-HD100 £20.99
Akai VS -F350 £22.99 Hitachi VT -F70 £34.99 Panasonic NV-FS90 £3509
Akai VS -F497 £15.99 JVC HR -250 £17.99 Panasonic NV-SD40 £11.00
Akai VS -F400 £15.99 JVC HR -D300 £14.99 Panasonic NV -J30 £9.99
Akai VS -G205 £15.99 JVC HR -D440 £15.99 Sanyo VHR 474 £17.99
Akai VS -G215 £15.99 JVC HR -D660 £15.99 Sanyo VHR 775E £29.99
Amstrad VCR6000 £10.50 JVC HR -D830 £18.99 Sanyo VHR 15SP £13.00
Amstrad VC5200 £10.00 JVC HR -D840 £22.99 Sanyo VHR 190F £29.99
Amstrad VCR2000 £10.00 JVC HR -D960 £32.00 Sony SLV 425 £11.00
Ferguson 3V58 £17.99 JVC HR -J200 £32.00 Sony SLYER 7 £32.50
Ferguson 3V59 £15.99 Mitsubishi HS -M38 £16.49 Sony SLVX 810 £30.00
Ferguson 3V53 £18.00 Mitsubishi HS -M48 £16.49 Sony SLV 815 £33.00
Ferguson FV44T £15.99 Mitsubishi HS -M36 £29.99 Sony SLV E600 £33.00
Ferguson FV46T £32.00 Mitsubishi HS -M59 £29.99 Sony SLV E7 £32.50
Ferguson FV67HV £36.00 Mitsubishi HS -M59 £48.00 Sony SLV 625UB £33.00
Ferguson FV22L £15.00 Panasonic NV -F75 £3200 Sony SLV416 £19.99
Hitachi VT -M622 £12.99 Panasonic NV-FS100 £35.99 Toshiba V 7038 £33.00
Hitachi VT -M640 £17.99 Panasonic NV -G12 £10.99 Toshiba V 509 £20.00
Hitachi M822 £12.99 Panasonic NV -H75 £25.99 Toshiba V 300 £20.00

PLEASE ADO VAT AT 17.51,. WE ACCEPT VISA, MASTERCARD, SWITCH AND CHEQUES. ACCOUNTS WELCOME

N.A.V. SPARES Tel: 01274 772249 Far 01274 772247Ark WEST END BUSINESS CENTRE, 237 THORNTON ROAD, BRADFORD BD1 2JS

TRANSFORMERS
TV LINE OUTPUT TRANSFORMERS

PHONE: 0181-948 3702 FAX: 0181-332 0583

ALBA  AMSTRAD  BUSH  DECCA  DORIC  BLAUPUNKT 
FERGUSON  FIDELITY  GEC  GRUNDIG  GRANADA.
HITACHI  HINARI  INDESIT  ITT  KIMARA  NIKKAT 
MATSUI  MURPHY  OSAKI  NORDMENDE  LOEWE-OPTA 
PANASONIC  PYE  PHILIPS  SANYO  SAISHO  SHARP 
SONY  SOLOVOX  SUSUMU  TANDBERG  TELEFUNKEN 
THORN  TRIUMPH  THOMSON  GOLDSTAR  BINATONE 

FULL RANGE OF KONIG: VIDEO BEADS, BELT KITS,
IDLERS, PINCH ROLLERS, TENSION BANDS.

LARGE RANGE OF REMOTE CONTROLS IN STOCK

TIDMAN MAIL ORDER LTD  236 SANDYCOMBE ROAD 
RICHMOND  SURREY  TW9 2EQ Mon -Fri 9 am to 12.30 pm I,

Approx. 1 mile from Kew Bridge. 1.30-4.30 pm

RECRUITMENT
GEARHOUSE BROADCAST LTD
Broadcast Engineer

We require a Broadcast Engineer to work in our fully equipped
workshop. The ideal candidate would be responsible for
maintenance of a full range of broadcast video and audio
equipment. A sound knowledge of digital systems and current
industry practice would be an advantage.

Technician
Required for first line test and maintenance of equipment upon
client return. A sound knowledge of broadcast TV systems would
be an advantage but not essential.

Applications and full CV to:
Colin Tomlin - Chief Engineer

Gearhouse Broadcast Ltd
Unit 14, Olympic Industrial Estate, Fulton Road, Wembley HA9 OJR

Tel: +44 (0) 181 795 1866 Fax: +44 (0) 181 795 1868
Web site: http://www.gearhouse.com/broadcast e-mail: zcleveland@gearhouse.com

A Georhonso Group Plc Company

CLEMTECH
Require

BENCH REPAIR TECHNICIANS

Experience of fault find and
repair to component level of

audio-visual equipment
essential

C&G min ONC/HNC advantage
Call CLEMTECH

01705 610885
Fax 01705 427763

cvsOclemtech.co.uk (agy)

To Advertise
in Television Classified

Telephone
Pat Bunce

on 0181-652 8339
or Fax on

0181-652 3981

REPAIRS

accent
TECHNIC

CAMCORDER REPAIRS

Collection and delivery any-

where in the UK.

All makes, fast service

Phone free for details.

Fax: 01905 796385
(0800) 281009

MN

(4.)
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Television reader offer:
xl, x10 switchable
oscilloscope probes,
only £21.74 a pair,
fully inclusive*
*Additional pairs as part of the same order, only
£19.24 each pair.

Please supply the following:

Probes

Total

Name

Address

Postcode Telephone

Method of payment (please circle)

Cheques should be made payable to Reed Business

Information

Access/Mastercard/Visa/Cheque/PO

Credit card no

Card expiry date Signed

Please allow up to 28 days for delivery

Seen on sale for £20 each, these high -

quality oscilloscope probe sets
comprise:

 two xl, x10 switchable probe bodies
 two insulating tips
 two IC tips and two sprung hooks
 trimming tools

There's also two BNC adaptors for using
the cables as 1.5m -long BNC-to-BNC
links. Each probe has its own storage
wallet.

To order your pair of probes, send the
coupon together with £21.74
UK/Europe to Probe Offer, Jackie Lowe,
Quadrant House, The Quadrant, Sutton,
Surrey SM2 5A,S.
Readers outside Europe, please add

£2.50 to your order.

Specifications

Switch position 1
Bandwidth
Input resistance
Input capacitance
Working voltage

Switch position 2
Bandwidth
Rise time
Input resistance
1ME2
Input capacitance
Compensation range
Working voltage

DC to 10MHz
1MS2 - i.e. oscilloscope i/p
40pF+oscilloscope capacitance
600V DC or pk-pk AC

DC to 150MHz
2.4ns
10MQ ±1% if oscilloscope i/p is

12pF if oscilloscope i/p is 20pF
10-60pF
600V DC or pk-pk AC

Switch position 'Ref'
Prohe tip grounded via 9M52, scope i/p grounded



Special Offer Sale - 20 Remote Controls £20.00 (mixed all well known brands)
FERGUSON ICI "I HAND SE1 £3.00

FERGUSON VIDEO
FV9O I,V HAND SET £3.00
EV80 LV HAND SET £3.00

FERGUSON
BATTERY CONVERTER TA606 115.00

24V DC/240V AC £15.00
BENCH LAMP -FLUORESCENT

WITH MAGNIFIER P/P f 5.00 ea 050.00

BENCH POWER SUPPLY VARIABLE
0-3OV 3A -TWIN METERS P/P £5.00 ea £50.00

BRIDGE RECTIFIERS 10 FOR £1.00
BURGLAR ALARM KIT fall description £7.00

CAMCORDER -UNIVERSAL BATTERY 9.0V -
1400MA FOR NC -PANASONIC -PHILIPS £5.00

CAMCORDER-RIPOD SHOULDER POD £3.00
CAPACITORS:-

IIN/2KV, 2017/2KV, 4197./4KV EACH 15p
5N6/2KV, 6N2/2KV, 9NI/2KV EACH 15p

35V-22UE 50V-4 7UF, 50V- 100UF EACH 25p
AA BATTERIFS 1.5 VOLT
STC ALKALINE 10p

DESOLDER PUMP OAP
DIGITAL CAPACITANCE METER CMC200

200PF-20ME 028.00

FILTERS - 455 & 480 EACH 111p

GAS SOLDER IRON-PORTASOL HOBBY £10.00

INFRA RED DETECTOR
WIDE/SHORT ANGLE WITH RELAY £5.00

INFRA RED RECEIVER-MATSUMI MINIATURE £1.00
MILLI VOLTMETER -ELECTRONIC -LEADER

LMV-181 A 40V A/C IN-IMV F/S f5 P&P £5.00

IMV-300V CALIBRATED - COST £225.00 £5 P&P
COLOUR TV BATTERY

CONVERTER IN 24VDC TO 240V OUT £15.011

MODULATOR -TUNABLE SATELLITE -TV £1.101

PANELLK2-FM22 I I STEREO 05.00

PANEL-CVC80-POWER 05.00

POSITOR IR 2 PIN 211p

POSITOR-2322 662 98012 50p

POSITOR-3 PIN P05.1"TH451 BLACK TYPE 50p
POWER SUPPLY -

I 2V DC & 24V DC -REGULATED £2.00

POWER SUPPLY -REGULATED 3-I2V 500MA £5.00
PSU AC I2V 500MA £1.50

PSU AC 9V IA £1.50

QUARTZ HALOGEN -
500W 200V FOR OUTDOOR LAMPS £1.00

R.S. SAFE BLOC MOO

RELAYS -SUB MINIATURE 25p

SATELLITE TUNER UNIT -2427611
.... BASE BANDNIDEO OUT £3.00

SCART TO 4 PHONO LEADS 1.5M £3.00

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

SCART TO SCART LEADS -
ALL PINS CONNECTED - 1.5 METRES £2.00

SOUND 5.5MHZ MPM 1000T £1.00

SOUND 6.0MHZ MPM 1040 £1.00

TRANSFORMER -RS ENCAPSULATED MAINS
0 -120V -0-120V PRI 0 -9V -0-9V SEC £1.00

TRIPI.ER KT3/K311 £4.00

TRIPLFR - UNIVERSAL £5.00

AMSTRAD
HEAD AND DRUM - 6000
HEAD AND DRUM - NICAM
PANEL -CLOCK DISPLAY - 8.9101
PLASTIC FRONT WITH FLAP - 8.900
POWER SUPPLY -VS I(3001-VSI ISO
POWER SUPPLY, LONG OR SHORT CHASSI

1991/1992 MODELS
POWER SUPPLY - SWITCH MODE

- DOUBLE DECKER
20 OFF MIXED NOKIA ITT
SALORA FINLEX SERVICE MANUAL

S

£3.00

MAINS ADAPTOR 12V AT 500 M/A
NEGATIVE CENTRE
NEGATIVE CENTRE
POSITOR EQV 9%1019- SALE PRICE

£12.00
£12.00

05.00
£3.00
£5.00

£5.00

£10.00
POST 4.(01

£1.00
1.1.00

25p

£2.00

£5.00

£3.00

£6.110

£5.00

FERGUSON
ADAPTOR - rr - TEXT VA354

AC MAINS & BAITERY-VA365 P/P £3,110 ea

CAMCORDER BATTERY 6V-1400MA-VA366
CAMCORDER BATTERY, HIGH CAPACITY

9.6V 1800MA-VA3 /0
CAMCORDER BATTERY CHARGER

9.6 VOLTS VAZ65 EACH
CAMCORDER CAR ADAPTOR CHARGER -

AND BATTERY -9 9308

CAMCORDER LENS 2 OFF -
TELE-CONVERSION LENS x 1.4 & x0:7 DAM

CARDIOID CAMERA MICROPHONE -VA SUPER
218 TELESCOPIC BOOM & STAND £5.00

CH ASSIS-TX80-NEW-NO TUNER P/P £5.18ka £15.00
CHOKE -MAINS INPUT-TX9-TX10 £4.00

CHROME BOARD-ICCS
I/Cs U4647TKE OR H A11498 £6.00

DECK AND CAPSTAN MOTOR:-
FV611.V. FV62LV, FV671.V, FV68LV EACH £30.00
FV70B, FV7 I LV, FV72LV, EV74LVX EACH £311.00

FV77HV 030.00
FV3IR £12.00
HEAD AND DRUM
MODULATOR-SATELLITE-T1040-SRD3/4 £2.00
PANEL -IS MIXED FROM TX9 TO ICCS £20.00
PANEL-DECODER-ICC5 05.00
PANEL-FRONT-TX100 04.00
PANEL-IF-TX9, TX111 £4.00
PANEL: REMOTE AND POWER SUPPLY

IN3IR DISPLAY P/P t2 00e.. 0.011

PANEL-REMOTE-TX9. TXIO EACI I £5.00
PANEL-REMOTE-TXIO-540/)1 £5.01
PANEL -REMOTE -TX M. wrrll BATTERY

AND 4 I/Cs - I544 -033C 07.00
PANEL -REMOTE TX90 -

139 001 I/Cs M293B I AND MSI000 £10.10)

PANEL -REMOTE TX WO
I/C M29311 1-SAA5012 00.00

PANEL -REMOTE TX100
WITH STAND-BY BATTERY AND 1/Cs 05.00

PANEL -T12288 TEXT
FOR TX89. TX98, TX99, TX100 06.00

PANEL-TX90 THORN FRONT -
--8 BUTTONS 01M4-515-002 0301

PANEL -TUBE BASE-ICCS 05.00
PANEL-TUBE-BASE-TX89, TX98, TX99 £5.00
PANEL -TUNING 1509G-TX9, TXIO £5.00
POWER SUPPLY I2V-3A

FOR VIDEOSTAR CAMERA PP3 £4.90
PUSH BUTTON UNIT-TIC85, TX86 -8 BUTTONS £5.00
RECEIVER - INFRA -RED - ICSL486-TX100 50p
TRANSFORMERS -SWITCH MODE-

TX85, TX86, TX89 EACH £4.00
TX100 £5.00

4731911-0.401530X1 EACH £5.00

1('C5 3112-338 326842 04.00

HITACHI
Divor)iiR TEI ..-TEXT PC232A5 - ISSUE 4
HEAD AND DRUM -620E
MAINS SWITCH WITH STAND-BY
MODULATOR No 5587881
OSCILLOSCOPE 2)1MHZ DOUBLE BEAM -

V212
PANEL -TELETEXT GOP - ISSUE 6
PANEL -TELETEXT PC315-I I - ISSUE 7
PANEL -TEXT- VT753E
POWER SUPPLY TV SWITCH MODE

STR 4211 ISSUE 10
POWER SUPPLY VIDEO SWITCH MODE

VTM312ELM
THICK. FILM-I1M9204A

015.00
0.12.00

050p
05.00

£188.00
£10.00
015.00
£20.110

£8.00

010.00
£3.50

HOSIDEN
MBE BAY MIXED 1010!
A 0 II. S rc p

£1.011

10p each

ITT
IF MODULES: -

5827 -01-51, 5827-01-51
5820-04-10,5829-02-58
5929-113-4I

TELETEXT CONVERSION KIT
CORE 2 90" ITT TEXT PANEL

EACH
EACH
EACH

£3.00
£3.00
£3.00
£3.00
£3.00

1996/7 MATSUI
VIDEO DECK COMPLETE P/P £5,105., L16.00

MATSUI - ORION
DECKS WITH !WADS -

01096 V XAI IOVP 9401
HEAD-VSR1500 = ORION D2096
PANEL-MAIN-VSR 1500 P/P £5.0ea
POWER SUPPLY-VSR 1900
POWER SUPPLY & REG -

TYPE STK 5343-V P9501
POWER SUPPLY -.SW) DD 5101/1-1 5101

£16.00
£5.00
£3.00
£5.00

(8.00
£3.510

PHILIPS
DECODER-TEXT-K40-KT3
IF PANEL FOR CP9O-CP110

06.00
05.011

TEXAS
NICAM BOARDS MK 11 £3.00

BIG SALE
HITACHI

VIDEO MAIN BOARDS
VTM 72(IE
VTM 740E
VTM 752E
VTM 820E
VT -F 150E
VTM 220E
VT -M 230E,
VT -F 250E
VT M 330E
VT -F 4%E

A)7
1,511

/. \CI
LA)')
MCI

05.00
£0.00
05.18)

05.00
05.00
05.00

36061, 36162, 30362, 36383, )E -I. I

36482. 36761, 36831, 36832. 3N171
36943, 36962
2432211, 2432391, 2432491, 24 ;2),1
2432871.2432981.2432984, 2133751
2433952, 2434002, 2434141, 241439 )
2434451, 2434492. 2434494,
2435016, 2435062
2435064, 2435085, 2435121
2435372. 2435701, 2436773
2436792, 2436795, 2436797, 3216001
243066, 243063
322(X029, 3714016, 4710)3481
AT2076/78, AT2076/88, AT2078/25
AT2077/81
DST8 I N243/472593-00
D.ST8513235/47328700 & /40153200
DST88N234/400086AD, 104780520)
DST81361234/47320041, &/473 I 7590
DST 186N243/4731158-10)
TFB3035D. TFB3069D, TEI34023A I)
TER4039AD.11,134066AD

FERGUSON
TX9
TXIO
TX85, TX86
TX89, TX98. TX99
Y260781
ESTY260482
LOFT RED SPOT
LOPT WHITE SPOT & YELLOW SPOT

PANASONIC
TC2203. TLF I4568
TLFI457B. TLE701/6

TOSHIBA
TFB 3035D, TFB 4023AD, TFB 4032130
TFB 4038AD, TFB 41 TOAD
TFB 308917, TFB 4088AD

VIDEO DECKS
AIWA 1500
MATSUI VX A 1100
MATSUI 1500 WITH HEADS
ORION 01094
ORION 01096
ORION D2096 ETC EACH £20.00
CAPSTAIN MOTOR FOR ABOVE DECKS £15.00
AND HAND SETS £3.101

4 HEAD DECK FOR 1500 £211,110

20 HIGH VOLTAGE CAPS 1500V - 21100V MIXED 01.00
VIDEO PATTERN GENERATOR MODEL 192535 2405
MAINS SMALL £5.00
PAL TV ADAPTOR - RGB IN UF11 017 £5.00

MOTOR I2V lop

HANDSETS
AMSTRAD
4945)

47(10
6000
6800
UNIVERSAL
DECCA
NICAM LCD

FERGUSON
BSB
EV4 I R/3V59
F(c451 R /EV 42 - EV 51 -52

IK2000, IK7000
SRD2, SRD3, SRD4
T780
'TV/SATELLITE WITH FST
HITACHI
CPR ISO (NO REPLACEMENT)
VIDEO RM933E VIDEO PLUS

AT

VSR 15)0)
VX3000
3000/ORION - TV AND VIDEO
RC = PACE 900, FERGUSON. SONY, GRUN DIG

MITSUBISHI
RM35 - VIDEO

£3.0
£5.00

£15.00
£1.110

£3.00

£4.00

£1.50

£10.00

£7.00
EACH £4.00
EACH £1.00

£2,101

£3.40)

£0.00
(30.00

00.00
£4.00
0.00
£2.011

05.00

05.00

NOKI
RC202 £4.00
V1)9401
D1096
VXAI100
AND VIDEO PLUS

ORION
TV AND VIDEO
v I DEO WITH ICD - 1992/93 MODELS

PANASONIC
EUR51142
TC1032,13:1642. 71'2232 EACH £8.00
TX2034, TX2044. 'FX 2200. TX 2234 EACH £8.00
TX2244. TX230/, TX 2636. TX 3300 EACH £8.00
RC20 I - TV - REP! ACTS INZI41 I/2

PERIM()
I'V 1 150 03.00

PHILIPS
NEW TYPE UNIVERSAL £8.0013 in 11
RC4001

SAMSUNG
HANDSETS, TV & VIDEO - 12 TYPES EACH £3.00

SANYO
UNIVERSAL VIDEO £100

SIEMENS
TVNIDEO - 1994 MODEL £.5.110

THORN
9001.900), TX9, TX H). TX10(X)

TEXT AND NON TEXT
CPTI408T, CPT2176. CPTZ 178
CPT2476. CPT2478
TEXT, REPLACES PHILIPS

KT3, K30. K4 ETC U/V
PHILIPS 3 IN I HAND SFr
FERGUSON WITH TEXT 110/.

CHASSIS W131:5.00 £10.00
TX86 CHASSIS P/P £4.00 £10.00
ORION AND MATSUI CARRIAGE

15110 TYPE D1096 ETC £6.110

SANYO LOPT P/P CAD 4 FOR £5,011
240V ADAPTOR 9V AC IA

£2.00
£5.00

DOJO

EACH £111.00
EACH £5.00
EACH £5.00

£8.00
£8.00

COMPLETE REPAIR (IT. (1.1711 I3:
PINCH ROI I I71, IDLE R 1)2906 £7.00

TUNERS
IF TERC8-022A TBIZA-001A-ALPS 03.00
SATELLITE SXT2302180968 £3.011

SATELLITE
WITH BASE BAND MIN SXT2302234 £4.00

SMALL UNF/VHF 03.51)

VHF/UHF - TEKE4- I I2A £4.101

4944
U321, 0/34 I. U342. 11143
U344. U411,11412,11944 } £2 EACH
1.1743, 7744

AMSTRAD
11E33-1301 £3.00
MR1,7-7E13
MATSUI ORION VIDEO TUNER IF £5.01

FERGUSON
1142105 -RE ism
MTP2111 I -APO° 05.00
UHF ICCS £0.00
VHF - ICC5 MOO
TX85, TX86. TX90 EACH £4.10)

TX98. T99, TX I01 EACH £4.00

ORION
I509 - UE33 1309 £4.00

PANASONIC
SMALL UHENFIF 13.00

FERGUSON
DOUBLE SIDE NICAM £111

ICC5 NICAM SINGLE BOARD ICCS 0.10

SHARP
TUNER AND IF 1810587 PA 1 11K

TATUNG
UNIVERSAL 205 OR EQUIVALENT

WITH AERIAL. SOCKET

£3,101

0.00

MOTORS
HITACHI
CAPSTAN 150E Lim
MATSUI
CAPSTAN I/C NO. M56730 ASP £15.00
2 TYPES 1995 TO 1997 MODELS MATSUI VIDEO

DECKS WITH CAPSTAN MOTOR
AND HEAD 11/P £5.00 £20.01)

MITSUM1
MOD MRE7-UF32 £5,110

MOD TMUG3-103A 05.00

MITSUBISHI
CAPS IAN-MEM -1/C M5 17/Q.ASP £2.00

7805 211p

7806 211p

7809 211p

012 211p

71412E
2SC910 0.90
250795 LIMO
2SC3973B £1.01
2SC4313 13.1111

2SC4589
10A/1500V 0.00

2SC7350 lop
2S132(81 £1.10)
2SE/401 411p

2SD7I6 £1.00
2513707
2SD789 311p

2SD820 LIMO
25131168 75p
ISMS() 30p
'SDI'' -64 511p

2501266 OA)
.'SD 190390 L1.00
151)1115 £1,410
.:'1111117 £1,01

2SD1432 £1,011
2501453 £1.101
2SD1576 £1.00
2501577 02.00
2SDI8OM/3 15p
2SD1878 £1.110
2SK1460 £1.01
2SK 1464 MOO
2SC489)

1500V/15A LIN
AN5521 LIAO
AN555I £1101
AN5831 £2.1X1

895.5107 20p
00V640 50p
001658 SOp
BP8695 2.0p
13E870 20p
BPW4 1 15p
HT Phone Battery, (1
50105/04 80p
HU 108 MOO
HU I 24 50p
BUI26 80p
Ill' I K)/A 65p

BU204
BU205
1311206

BU207
BU208
BU208A
BU208D
130222
811326
10407
BU508A
BU5013AP
0U500D
I3U50gDP
BU7(15
BM)
BU806A
01)907
BUXOM:01
13E824
01.826
BUK444/800
BUK145/600
BUK451/6181
Ell T11

60p
75p

£1.00
( 1.00

80p
0.50

90p
£1.00
.1 .101

40p
90p

(Lee
80p

£ 1.00
£1.00

50p
0.011

511p

11,110
50p

£1.011
£2,101
£2.10)
LIMO

50p

BUTT I AF
131.1112A
BUT13
BUTI KAP
BUT71/800
BM) 1
BUW84
BUX39
BUX84
BUX84AP
811149
BY187
B1208-800
BY228
BY229
51255
01299-200
131299-800
BYT714100
BYVI9.30
BYV28-200
BYV95B
BYV95C
BY1960
BYW20-08-9

50p
20p

E1.00
£1.00

15p

40
60p

£1.00
50p
50p
20p
5p

ISp
hp
5p

15p
30p
15p
15p
15p
lop
12p
lop

MOO

BYW29/50 I5p
BYV.05 Ilb
BYWO5C 10p
BYW.562A 11.81V Op

BYX 10 IHp
BYX38/300 25p
BYX55/350 10p
BYX55/600 top
BYX7I/60 20p
BYZIO6 10p
BZW-CI 10
BZW83-C20
CA3123Q
CD4555BE
CLE1171A
PE3B
1-161140
HA1185
HA 1196
HA11485ANT
HA 1 18041NT
HAS I WW1
HA5 I 3314SP3
80.4),
HC1-4,1181

3p
.50p

21)1,

0.00
4p

£1.01
£1.00

50p
0.50
£1.511

0.00
0.110

50p
50p

H06140425) 50p
1106140815 MOO
HE.4528BP 15p
HEF402913P 20p
HEF4093 lop
HGAI124A 50p
HM6264

ALP -I5 0.50
1K7ST 6931 131 DAM
1N5401 3p
10106A 10p
1,298N £4.00
157030 0.00
LA783I £1.00
M7)0 ABI 01.511
M708 LEI £1.50
M37204ECSP £1.00
M586.50P L1.00
MN650 0.00
S1 3522V 01,10)
SAA1061 0.00
SAA3018 £1.01
SAA50 I 0 L2.011
SAA523 1

(11.XT) L2.00

No accounts SENDZ COMPONENTS No Credit Cards

63 BISHOPSTEIGNTON, SHOEBURYNESS,
ESSEX SS3 8AF.

Tel: 01702 338894 Fax: 01702 338805
Specific P/P charges are PER ITEM  For UK addresses add P/P to
order then 17.5% VAT to total. This applies to EC unless VAT No. is

given  Exports - P/P at cost  Postal Order/Cheque with order.
Unless otherwise specified add £1.70 P/P to SMALL ORDERS +
Additional P/P for HEAVIER GOODS. Technical information by

telephone only  Government/School Orders on office! headings.
Callers to shop - 212 London Road, Southend-on-Sea. Closed
Monday, Tuesday, Wednesday (all day), open Thursday, Friday,

Saturday. Open 10.00-1pm. 2.15-5pm.

PLEASE ADD 17.5% VAT T 0 BOTH THE GOODS TOTAL AND P/P CHARGE
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C.O.P.S. 0118 931 1969
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